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Abstract 

Background: The emergence of a novel coronavirus, known as severe acute respiratory syndrome 

coronavirus 2 (SARS‐CoV‐2), has spread fear across the globe. As nations around the world 

mobilize significant resources to combat the spread of the COVID-19 pandemic, we have sought 

to conduct a bibliometric analysis of the disease.  

Objective: This study aimed to map the COVID-19 research productivity based on articles indexed 

in PubMed and ScienceDirect.  

Methods: The articles related to COVID-19 dated from December 2019 to December 2020 were 

retrieved from both databases. The articles were classified into categories according to their type 

and theme.  

Results: Publication outputs were assessed. A total of 518 articles were included for analysis. They 

were published in 182 journals, The Lancet is the most productive (41 articles; 9.1%). China 

(53.7%), USA(10.4%), and the UK (8.7%) were the most productive countries in terms of COVID-

19 research. The most common type of research was commentary (21.8%) and the most frequent 

theme was awareness (30.3%). The median impact factor for the publishing journals was 3.717, 

with a statistically significant difference in the impact factor based on the article type, theme, and 

language.  

Conclusion: The findings of this first bibliometric study on COVID-19 suggest that there is a need 

for international collaboration and further research on the management of the disease.  

 

 



 

Summary Box 

What is already known on this topic 

• Covid-19 publications increased vastly in the first 2 months of the outbreak.  

What this study adds 

• This study is the first bibliometric analysis of the COVID-19 literature in the first 

two months of the outbreak. 

• It highlights the knowledge gap and the scientific need for more research on 

different scopes of the outbreak.  

• It will also create a firm base for future research on this dynamic issue, especially 

with the rapid spread of the virus across the globe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1. Introduction 

The emergence of a novel coronavirus, currently known as severe acute respiratory syndrome 

coronavirus 2 (SARS‐CoV‐2) and responsible for coronavirus disease 2019 (COVID‐19), has 

spread fear across the globe. The disease first appeared among a group of patients with pneumonia 

in Wuhan city during December 2019. The initial epidemiological investigation linked these cases 

to a live market in the city [1].  

That city of Hubei province in central China became the epicenter of a disease that has spread 

across 101 countries. As of March 12th this year, COVID-19 accounted for 125,048 cases and 

4613 deaths globally. China, mainly Hubei, remains to bear the lion’s share of all laboratory-

confirmed cases (64.78%) and deaths (68.78%) globally [2]. Nevertheless, the strict control 

measures by the Chinese public health authorities are gaining momentum in slowing the COVID-

19 outbreak [3].  

The transmission dynamics of the disease are yet to be fully understood. COVID-19 is assumed to 

be a zoonotic disease from bats and is transmittable through droplets or fomites upon close contact 

between humans. The virus has been isolated from human feces but no fecal-oral transmission has 

been documented so far [4].  The spread of COVID-19 outside China was mainly travel-related at 

the beginning; however, the local spread of the disease has been documented across several 

countries. The case-fatality rate for COVID-19 is 2.3 and fatalities are mainly among elderly 

patients with multiple comorbidities (e.g. hypertension, diabetes, cardiovascular disease, chronic 

respiratory disease, cancer) [5].  

The clinical picture of the disease is nonspecific and mainly mild-moderate in nature. Most patients 

complain of fever (87.9%) and dry cough (67.7%) after an incubation period of 1-14 days. The 



 

median recovery time is two weeks for mild cases and 3-6 weeks for severe or critical cases [4]. 

The diagnosis of COVI-19 relies mainly on reverse-transcription polymerase chain reaction (RT-

PCR) with some emerging evidence on characteristic CT findings [6]. The mainstay of treatment 

remains symptomatic despite several promising antiviral regimens. Prevention and control efforts 

depend largely on early detection, rapid response, effective contact tracing, and risk 

communication strategies [7]. 

On March 11th, 2020, the World Health Organization’s Director-General designated COVID-19 

as a pandemic [8]. As nations around the world mobilize significant resources to combat the spread 

of COVID-19, we have sought to conduct a bibliometric analysis of the disease. Bibliometric 

analysis has been employed in the evaluation of scientific output related to a specific topic in the 

literature [9]. Such analysis can provide objective information about the quality and quantity of 

current research. More importantly, it facilitates evidence-based health policy decisions, effective 

allocation of resources, and guides future productive research [10]. 

2. Materials and Methods 

In this bibliometric study, we analyzed all published articles related to COVID-19 between 

December 31st, 2019 till December 31st, 2020. The search interval was set based on the fact that 

the disease was first reported in December 2019 and the assumption that all publications on 

COVID-19 came afterward. The search was conducted on February 29th, 2020 at 8:00 am 

(GMT+3). We retrieved a total of 738 articles searching the PubMed and ScienceDirect databases. 

458 indexed articles were identified in PubMed using the following search strategy: ((novel 

coronavirus[Title/Abstract]) OR COVID[Title/Abstract] OR (2019-nCoV[Title/Abstract])). 

Another 280 articles were extracted from Sciencedirect using (("novel coronavirus") OR Covid 



 

OR ("2019-nCoV")) as a search strategy. The only limitation we applied was the time restriction 

(December 2019– December 2020). 

Two reviewers screened the retrieved articles using Rayyan QCRI® website. As a result, duplicate 

and non-relevant articles (primary focus wasn’t COVID-19) were excluded. After that, the 

included articles were divided among three reviewers and relevant information was extracted. The 

variables included the article's type, theme, date of publication, number of citations, the country 

of origin (determined by the affiliation of the corresponding author), publishing journal and its 

impact factor, original language, and the presence of an international collaboration. An 

international collaboration was defined as having two or more authors from different countries. 

Articles were classified by three independent reviewers into twelve types (case report, case series, 

commentary, editorial, guideline, interview, letter to the editor, news, original article, report, 

review, and short communication) across eight themes (awareness, epidemiology, viral genetics, 

clinical picture, diagnosis, treatment, prognosis, prevention, and control) on the basis of the 

primary objectives of the study. 

For quality purposes, two reviewers randomly checked 10% of the included articles. Then, three 

reviewers extracted data from the articles within five days between February 29th and March 2nd, 

2020. The collected information and its subtotals were used to obtain: (a) the contributions of 

countries between December 2019 and February 2020; (b) the distribution of published papers in 

top journals. 

Data analysis was performed using Excel 2007 (Microsoft, Redmond, DC, USA). Impact factors 

(IF) for the journals were obtained in the Journal Citation Report (JCR) 2018 science edition 



 

(Thomson Reuters). We used the Kruskal Wallis Test for IF and a two-tailed probability in 

statistical tests, with the significant level at 0.05. 

3. Results 

A systematic search for COVID-19 publications retrieved 458 articles in PubMed and 280 articles 

in Sciencedirect. From those publications, 119 duplicates were removed leaving 619 articles. Upon 

screening through the titles and abstracts, another 101 articles were excluded because the primary 

focus wasn’t COVID-19. Therefore, 518 articles were included in the analysis (Figure 1). 

 

 

 

 

Figure 1: Flow chart showing the procedure for the selection of studies 



 

Among the 518 articles in this study, 46 were published in January, 468 on February, 3 in March, 

and 1 in July 2020 (Figure 2). Globally, the first paper was published on January 5th, 2020 in the 

Biosafety and Health journal. The articles published per month (January-March) averaged 173. 

The number of monthly articles indicates high COVID-19 research productivity given the novelty 

of the disease. 

 

Figure (2): Timeline distribution of published articles  

The retrieved articles were published in 182 journals, led by The Lancet (41 articles; 7.9%) (Table 

1). Most of the top journals are specialized in virology and infectious diseases but not all possess 

a high IF. 113 journals published only one article, including  Infectious Disease 

Modelling, Singapore Medical Journal, and Academic radiology. 

Table 1. Ten journals (with impact factors (IF)) with most COVID-19 articles during the period 

from December 2019 to December 2020 

Standard 

Competition 

Ranking 

Journal Total 

(%) 

IF (2018) 

1st The Lancet 41 (7.9%) 59.102 

2nd Journal of medical virology 27 (5.2%) 2.049 



 

3rd Chinese Journal of tuberculosis 

and respiratory diseases 

18 (3.5%) 0.340 

4th Radiology 16 (3.1%) 7.608 

5th Journal of Infection 14 (2.7%) 5.099 

5th The Lancet Infectious Diseases 14 (2.7%) 27.516 

6th Chinese Journal of pediatrics 13 (2.5%) 0.210 

6th Chinese journal of preventive 

medicine 

13 (2.5%) 0.310 

6th Journal of Clinical Medicine 13 (2.5%) 5.688 

7th Eurosurveillance 12 (2.3%) 7.400 

7th JAMA 12 (2.3%) 51.273 

8th NEJM 11 (2.1%) 70.670 

 

The retrieved papers stemmed from 38 countries, of which China ranked first, followed by the 

United States of America and the United Kingdom (Table 2). The articles published in China, 

where COVID-19 originated, accounted for more than half (53.7%) of the total. Eleven countries 

published only one article 

Table 2. Ten countries with most COVID-19 articles during the period from December 2019 to December 

2020 

Standard Competition 

Ranking 

Country Articles (%) 

1st China 278 (53.7%) 

2nd USA 54 (10.4%) 

3rd UK 45 (8.7%) 

4th Italy 15 (2.9%) 



 

5th Canada 14 (2.7%) 

6th Japan 11 (2.1%) 

7th Singapore 8 (1.5%) 

8th South 

Korea 

7 (1.4%) 

8th Switzerland 7 (1.4%) 

9th Australia 6 (1.2%) 

 

Regarding the types of research papers, the most frequently encountered types were commentaries 

(21.8%), original articles (19.1%), and letters to the editor (18%) (Table 3). For the publishing 

journals, the minimum IF was 0 and the maximum was 70.67 with a median of 3.717, and an 

interquartile range between 1.097 and 11.881. The differences in the IF median ranks between the 

twelve types were statistically significant (X2 = 71.598, p = 0.000). 

Table 3. Impact factors across different types of COVID-19 papers between December 2019 and 

December 2020  

 

Type                                                                

 

Publication 

IF X2 p 

Minimum Maximum Median 

(25%, 75%) 

Case report 22 0.21 70.67 4.315 (1.67, 

19.15) 

 

 

 

71.598 

 

 

 

0.000 

Case series 17 0.13 70.67 2.05 (0.34, 

7.4) 

Commentary 113 0 18.329 4.859 (2.055, 

27.582) 

Editorial 70 0 22.992 3.615 (1.155, 

6.965) 

Guideline 6 0.13 1.15 0.275 (0.181, 

0.453) 



 

Interview 1 - - 70.67 

Letter to the 

editor 

93 0 70.67 

 

5.099 (2.611, 

27.516) 

News 11 0 27.604 4.695 (0, 

27.604) 

Original article 99 0 70.67 5.099 (2.049, 

7.608) 

Report 3 1 59.1 22.992 

(11.996, 

41.046) 

Review 82 0 59.102 0.415 (0.2, 

3.0935) 

Short 

communication 

1 - - 3.538 

 

A total of 157 articles (30.3%) were identified as awareness pieces while 121 papers (23.3%) 

focused on COVID-19’s epidemiology. Another 74 articles (14.3%) discussed treatment 

modalities with 63 diagnostic papers (12.2%). 51 papers (9.84%) studied the prevention of the 

disease. 47 articles (9.1%) focused on the clinical picture of COVID-19.  The remaining articles 

revolved around prognosis (3) and viral genetics (9) (Table 4). The differences in the median IF 

of the publishing journals between the eight themes were statistically significant (X2 = 60.220, p = 

0.000). 

Table 4. IF across different themes of COVID-19 papers between December 2019 and December 

2020 

 

Theme 

 

Publication 

IF X2 p 

Minimum Maximum Median 

(25%, 75%) 



 

Awareness 
157 0 70.67 

5.099 (2.533, 

27.604) 

60.220 0.000 

Clinical picture 
47 0.13 70.67 

4.299 (1.212, 

27.516) 

Diagnosis 
63 0.11 27.516 

4.311 (1.954, 

7.608) 

Treatment 
74 0 59.102 

0.415 (0.2, 

2.208) 

Prevention 
51 0.1 59.102 

1.176 (0.21, 

5.688) 

Epidemiology 
121 0 70.67 

4.633 (2.049, 

12.918) 

Prognosis 
3 0.24 22.992 

6.212 (3.226, 

14.602) 

Viral genetics 
9 1.8 6.212 

2.705 (2.049, 

4.324) 

 

In the current bibliometric analysis, a total of 3255 citations were recorded across 518 articles with 

an average of 6 citations per article. However, the median number of citations with the Q1-Q3 

interquartile range was 0 (0, 2). The most cited paper (473 citations) was an original article on the 

clinical picture of COVID-19 and published in The Lancet. The second (311 citations) and third 

(282 citations) most cited papers were an original article on epidemiology and a case series on the 

clinical picture of the disease published in the New England Journal of Medicine. No citations 

were found for 300 articles during the time of data abstraction. 

 4. Discussion 

Since December 2019, when COVID-19 was reported in China, research articles on the topic have 

been published. By searching PubMed and Sciencedirect on February 29th, 2020, we identified 



 

518 papers related to the disease. The Lancet was the most productive (41 articles; 9.1%) journal 

and China (53.7%) was the most productive country in terms of COVID-19 research. The most 

common type of research was commentary (21.8%) and the most frequent theme was awareness 

(30.3%).  

Although the COVID-19 outbreak has been ongoing since December 2019, the amount of 

literature published during two months exceeds that of the SARS outbreak in the beginning stage. 

Between March and July of 2003, 256 papers were published on the SARS outbreak [11]. 

Similarly, the quantity of publications on COVID-19 surpassed that of MERS-CoV (n=443) over 

several years between 2012 and 2015 [12].  

Although our study found a considerable quantity of published literature on COVID-19, the 

content of these articles remains questionable. A large portion of the literature consists merely of 

commentaries, editorials, and letters to the editor. On the other hand,  original articles accounted 

for less than one-fifth (19.1%) of the COVID-19 literature. The scientific community is in great 

need of original research that will further our understanding of this virus and generate evidence 

for effective interventions in the near future.  

Regarding the scientific theme of the published literature, “Awareness”, “Epidemiology”, and 

“Treatment” themes were the most frequent themes compared with an earlier analysis of MERS-

CoV literature in which “Basic science” and “Prevention” were the most frequent domains [12]. 

Moreover, a bibliometric analysis of SARS literature found that the majority of research articles 

were concerned with the identification and diagnosis of the disease [11]. Given the high cost of rt-

PCR testing for COVID-19 and the limited resources of nations around the world, more research 

should focus on developing cheaper diagnostic modalities to facilitate timely diagnosis and 

management of patients regardless of any economic disparity. Also, ingenuitive approaches in 



 

diagnosis must be developed and researched such as “testing drive-thrus” or self-testing [13]. Such 

techniques will decrease the overwhelming burden that COVID-19 might sustain on any national 

health care system.  

Although COVID-19 emerged from China, we found that “English” was the most frequent 

language (83 %) followed by “Chinese” (15 %). The latter was the language of the first published 

literature given that the outbreak began in China. On the other hand, English was the primary 

language (98 %) of the SARS literature despite the fact that China was the epicenter of that 

outbreak as well [11]. In addition, English (93 %) was the main language of literature on MERS-

CoV that began in the Arabian peninsula [12]. This transition of languages between the SARS and 

COVID-19 outbreaks might signify a more mature research apparatus in China. Nevertheless, it 

represents an obstacle in the free flow of information to other nations afflicted by the virus. 

Regarding the research’s country of origin,  scientists from over 40 countries were engaged in 

COVID-19 publications. China was the largest contributor (53.7 %) of the published articles. The 

USA (10.4 %) and UK (8.7 %) lagged behind in second and third place.  According to our analysis, 

less than one-fifth (18.9 %) of COVID-19 publications were the result of an international 

collaboration between different scientific institutes to combat the COVID-19 outbreak. In contrast, 

the USA was the largest contributor (29.3%) to MERS-CoV research,  followed by China (14.4 

%) and Saudi Arabia (13 %) [12]. The USA was the main contributor (30%) to research on the 

SARS outbreak and Hong Kong was close behind (24%) with a low rate of international 

collaboration (17 %) [11]. As a result, the United States’ predominance in respiratory research has 

been challenged during the COVID-19 outbreak. However, the quality of China’s publications 

might be questionable given earlier evidence from the literature [14]. In addition, the lack of 

collaboration during global outbreaks is an area of concern because it might delay important 



 

findings, impede the outbreak response, and instill distrust between nations and scientists [15]. 

Thus, the factors that hampered international collaboration in the case of COVID-19, as well as 

earlier outbreaks, should be further investigated.  

Regarding the citation count and impact factor, COVID-19 research articles were published in a 

variety of scientific journals with variable IF. The language, country of origin, date of publication, 

type, and theme of the research article affected its number of citations and the likelihood of being 

published in a high-impact journal. Thus, English articles, mainly case series and original research, 

were more likely to be cited and published in high-impact journals. These findings are in line with 

earlier evidence that English research papers are accessible by a larger global audience. This 

triggered recommendations for universities and institutions to improve their teaching of the 

English language [16]. 

Regarding the journals’ output, the most productive were The Lancet (41 articles; 7.9%), Journal 

of medical virology (27 articles; 5.3%), and Chinese journal of tuberculosis and respiratory 

diseases (18 articles; 3.5%). The highest recorded impact factors were attributed to the New 

England Journal of Medicine (70.67), The Lancet (59.1), and JAMA (51.273). The most cited paper 

was entitled “Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China” 

and published in The Lancet journal with nearly 857 citations. Another highly cited article was 

“Early Transmission Dynamics in Wuhan, China, of Novel Coronavirus-Infected Pneumonia.”, 

published in the NEJM, and cited nearly 573 times.  On the other hand, an earlier analysis of the 

MERS-CoV publication revealed that papers on diagnosis, prevention, and control were the most 

cited ones. Also, most papers were published in highly specialized journals related to infectious 

diseases and virology such as the Journal of Virology  (44 articles; 9.9 %), Emerging Infectious 

Diseases by (26 articles; 5.9%), and Eurosurveillance (20 articles; 4.5 %) [12].   



 

In our study, a large substance of the research articles  (221 articles; 42.6%) were published over 

nine days between February 18th and February 27th across 70 affected countries. The day with the 

highest number of published articles was February 19th (33 articles). This delayed communication 

of scientific research amidst a pandemic impacts the efforts to control the disease and imperils 

thousands of lives. Such delay can be further compounded by organizational, bureaucratic, and 

political barriers at the beginning [17]. It has been suggested that preprints can mitigate this delay 

while complementing the peer-reviewed publication process. Nevertheless, the adoption of this 

technique remains modest among the scientific community. This contradicts the logic of having 

timely and transparent access to vital science for the prevention and control of disease outbreaks 

[18]. 

Up to our knowledge, this is the first bibliometric analysis of COVID-19 research from around the 

world. We faced some limitations while conducting the study. First, not all journals are indexed 

by PubMed or Sciencedirect and we did not include articles indexed in other databases such as 

Google Scholar or Scopus. Second, a large portion of the articles was in the Chinese language and 

published in non-peer reviewed Chinese journals with no impact factor or English translation. 

Third, the disease is spreading all over the world with a rapid increase in the number of articles 

and citations; however, the authors agreed to stop updating the search and start analysis based on 

the current data. Fourth, the search terms for coronavirus 2019 changed many times during the 

study from SARS- Cov2 to Wuhan virus to nCov-19 to COVID-2019; so, the authors agreed to 

include only the latest terms. 

Efforts to control the COVID-19 pandemic will require an evidence-based multifactorial approach. 

First, there is a need to interrupt human-to-human transmission through effective infection 

prevention and control strategies (e..g. hand hygiene, social distancing) as well as thorough contact 



 

tracing. Secondly, there is a need for the rapid detection and proper management of patients. Third, 

further research is vital to uncover vital uncertainties such as clinical severity, extent of 

transmission and infection, treatment options, diagnostic procedures, prognostic factors, and 

vaccines. The threat of the COVID-19 pandemic on the free movement of people and goods should 

be minimized through international, collaborative, and multisectoral approaches. Most 

importantly, it is critical that effective risk communication strategies be implemented to raise 

awareness among health-care workers and the general population.  

5. Conclusions 

To our knowledge, this study is the first bibliometric assessment of the COVID-19 literature. We 

found a significant quantity of published papers on COVID-19. However, there is a need for further 

scientific research with content that can help the global response against this outbreak move 

forward. The lack of international collaboration in combating COVID-19 must be investigated and 

mitigated. In conclusion, the concern of global researchers should shift towards the management 

of the disease.  
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