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ABSTRACT 

INTRODUCTION: The are many published papers on COVID-19 in the field of anesthesia recently. However, there isn’t 
any study that indicates what kind of issues countries and journals are focusing on this particular subject. The aim of 
this paper is to determine the countries and journals that contribute the most to the literature on COVID-19 in the field 
of anesthesia and also to examine the features that make the difference in the total cited count numbers of related 
papers. 

MATERIAL AND METHODS: The search engine of the Web of Science was used for the selection of papers. The 
search yielded 359 published materials in total. However, 78 (61 Articles, 17 Reviews) of them did not have keywords. 
Therefore, they were excluded from the analysis. The remaining 196 articles plus 84 reviews, in total 280 papers were 
examined. In order to examine the differences between published materials in terms of total cited count numbers, 
independent samples t-tests and one-way Anova test were performed with SPSS. In order to explore the topical 
differences, the keywords according to country of the first author, and the journal were mapped. KNIME and FactoMiner 
software were used for the analysis. 

RESULTS: Results indicated that international papers were cited more compared to domestic papers; multi-centered 
national papers were cited more compared to single-centered national papers. The largest percentage (34.64%) of the 
overall publications originated from Anglo-American countries (USA=13.93%; England=12.14%; Canada=6.07%; 
Australia=2.50%). The keyword mapping showed that COVID-19, Sars-cov-2, Pandemic, Anesthesia, Airway, Acute 
Respiratory Distress Syndrome, Critical Care, Intensive Care, Personal Protective Equipment, Infection, Mortality, and 
Mechanical Ventilation were the main keywords of these published materials. 

CONCLUSIONS: This paper not only showed the features of papers that are cited more but also showed the ranking of 
countries that contribute the most to the literature and reflected the hot topics about COVID-19 in the field of anesthesia. 
Extensive studies about COVID-19 have already begun, and the number of studies keep increasing. Therefore, this 
study could provide hints for authors who would like their papers to be cited more as well as useful information for further 
research. 
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INTRODUCTION 

 The coronavirus outbreak (Coronavirus Disease 2019: COVID-19) first started in December 2019 in 

the form of "unexplained pneumonia" in Hubei province, in Wuhan region of China. The World Health 

Organization, due to its similarity to SARS CoV, named the new virus that caused the disease as SARS-

CoV-2 (Severe Acute Respiratory Syndrome Coronavirus 2). The virus, which spread to all countries and 

continents in a short period, showed its drastic effects all over the world. The number of cases and incidences 

in countries varied depending on the demographic structure of the population, population density, number of 

tests, filiation implementing, and disease control measures.  

COVID-19 spread rapidly and affected the whole world, causing lockdowns in many countries and 

bringing business life to a halt, but the health sector continued to serve with an unceasing effort and even 

heavier workload. Scientists from many disciplines continued to focus on this subject and published their 

works in academic journals. Anesthetists, who are at the front lines of the fight against COVID-19, are 

undoubtedly one of the valuable groups of scholars contributing to the literature.  

The main goal of this study is to examine the features that make the difference in the total cited count 

numbers of publications on COVID-19 in the field of anesthesia. In addition, a country-wise and a journal-

wise analysis are also performed to determine the countries and journals that contribute the most to the 

literature on COVID-19 in the field of anesthesia. The research questions (RQ) are: 

RQ1: In terms of total cited count numbers, are there differences between published materials on                    

COVID-19 in the field of anesthesia?  

RQ2: What are the country-wise and journal-wise distribution of scientific publications on COVID-19 in the 

field of anesthesia? 

RQ3: What are the main keywords of current scientific publications and how are these keywords grouped 

and mapped in terms of the countries and the journals on COVID-19 in the field of anesthesia? 

MATERIAL AND METHODS 

The search engine of the Web of Science (WoS) database was used for the selection of the 

publications. The search string “WC=(Anesthesia  OR  Anesthesiology  OR  Anaesthesia  OR  

Anaesthesiology)  AND  TI=(COVID-19)” was written in the  “Advanced Search” section of WoS. WC 

included all the published materials in the Web of Science Category of anesthesia and TI included all the 

published materials that have the word COVID-19 in their titles. Figure 1 shows the methodology for the 

selections of published materials. The search was done on 11th May 2021. The result included eight different 

document types: Article, correction, editorial material, letter, meeting abstract, news item, retraction, and 

review. Corrections, editorial materials, letters, meeting abstracts, retractions, and news items were 

eliminated. The search yielded 359 published materials on COVID-19 in the field of anesthesia.  
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Figure 1. Methodology for the selection of published materials. 

 

Sixty-one articles and seventeen reviews were excluded from the study as they did not have 

keywords. One article was duplicate; therefore, it was excluded as well. There remained 196 articles plus 84 

reviews, a total of 280 published materials for the analysis. This manuscript’s selection process of published 

materials adheres to the applicable PRISMA guidelines. In addition, since there were no human subjects, the 

author did not need institutional review board (IRB) approval.  

In order to examine the differences between published materials in terms of total cited count numbers, 

independent samples t-tests and one-way Anova test were performed. The independent samples are defined 

as: 
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 “National” (if author(s) is/are from one country) vs “International” (if there are at least 2 authors from 

two different countries); 

 “National Single-Centered” (if the author(s) is/are from a single institution in a country vs “National 

Multi-Centered” (if the authors are from different institutions in a country); 

 “Countries Whose Native Language is English” (according to the country of the first author) vs 

“Countries Whose Native Language is not English” (according to the country of the first author); 

 “Periods” according to the publishing time of the studies.  

In order to explore the topical differences, the keywords were mapped according to the country of the 

first author, and the journal. For this purpose, KNIME (Knime AG, Zurich, Switzerland), an open-source data 

analytics software with textual and network analysis capabilities, was used. Additionally, FactoMineR, a 

package of open-source R statistical software, was used for correspondence analysis. 

RESULTS 

 In order to address the RQ1, independent samples t-tests and one-way Anova test were performed. 

Table 1 shows the differences between published materials on COVID-19 in the field of anesthesia in terms 

of total cited count numbers.  

Table 1. Differences between published materials in terms of total cited count numbers. 

  
Total Number of 

Published Materials 
Total Cited 

Count Number 
Mean ± SD p 

National  219 (%78,2) 6509 29,72±23,11 
0,040* 

International 61 (%21,2) 2601 42,64±29,76 
Total  280 (%100) 9110 32,53±25,23   
 
National Single-Centered 93 (%42,5) 2454 26,38±20,10 

0,008* 
National Multi-Centered 126 (%57,5) 4055 35,59±26,95 
Total  219 (%100) 6509 29,72±20,45   
 
Review 84 (%30) 3779 44,99±28,86 

0,002* 
Article 196 (%70) 5331 27,20±21,46 
Total  280 (%100) 9110 32,53±25,23   
 
Countries whose native language is English 124 (%44,3) 4598 37,09±27,88 

0,112 
Countries whose native language is not English 156 (%55,7) 4512 28,92±22,34 
Total  280 (%100) 9110 32,53±25,23   

*p<0,05 (independent samples t test) 

 
December 2019-June 2020 72 (%25,7) 2318 32,19±26,05 

0,004* July 2020- December 2020 118 (%42,2) 4406 37,34±28,22 
January 2021- May 2021 90 (%32,1) 2386 26,51±18,43 
Total  280 (%100) 9110 32,53±25,23   

*p<0,05 (One-way Anova) 
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It is found that the mean value of total citations for international publications was higher than national 

publications and this difference was statistically significant (p<0.05). It is also found that the mean value of 

total citations for national multi-centered publications was higher than national single-centered publications 

and this difference was also statistically significant (p<0.05). Reviews were statistically cited more compared 

to articles (p<0.05). Although the publications written in a country (according to the first author) where English 

is the native language are cited more compared to the published materials written in a country where English 

is not the native language, the difference between the citations were statistically not significant (p>0.05). The 

papers were divided into 3 different periods as time frame. The citations received by the publications in this 

time period were compared among themselves in pairs. The statistically significant difference came from the 

comparison between July 2020-December 2020 (mean: 37.34 ± 28.22) and January 2021-May 2021 (mean: 

26.51 ± 18.43). Although the publications in the December 2019-Jun 2020 period were the first to be 

published in the time frame, the comparison of this period with the other two periods was statistically not 

important.  

In order to address the RQ2, the descriptive statistics from KNIME for the corpus of 280 published 

materials were obtained. Table 2 shows the distribution of publications in terms of the country of the first 

author. As can be seen from the table, among 37 countries, the USA was the country with the highest number 

of publications (N=39, 13.93%), followed by England (N=34, 12.14%). Results also indicated that the highest 

percentage (34.64%) of the overall publications originated from the Anglo-American world (USA=13.93%, 

England=12.14%; Canada=6.07%; Australia=2.5%). India and Germany with 26 and 20 publications 

respectively, took the 3rd and 4th places. 

Table 2. Distribution of published materials by country. 

Country N %  Country N % 
USA 39 13,93  Brazil 2 0,71 
England 34 12,14  Czech Republic 2 0,71 
India 26 9,29  Denmark 2 0,71 
Germany 20 7,14  Indonesia 2 0,71 
Canada 17 6,07  Iran 2 0,71 
Italy 16 5,71  Israel 2 0,71 
Spain 15 5,36  Portugal 2 0,71 
France 14 5,00  Switzerland 2 0,71 
Pakistan 9 3,21  Argentina 1 0,36 
Saudi Arabia 9 3,21  Belgium 1 0,36 
China 8 2,86  Congo 1 0,36 
Japan 8 2,86  Greece 1 0,36 
Singapore 8 2,86  Guinea 1 0,36 
Australia 7 2,50  Holland 1 0,36 
Poland 6 2,14  Ireland 1 0,36 
Turkey 6 2,14  Norway 1 0,36 
Sweden 5 1,79  Scotland 1 0,36 
Egypt 4 1,43  South Korea 1 0,36 
Austria 3 1,07     
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In further addressing the RQ2, the distribution of published materials in terms of the journals were 

shown in Table 3.  

Table 3. Distribution of published materials by journal. 

Journal N % Country Index 2018 IF 

ANAESTHESIA 32 11,43% England SCIE 5,879 
ANAESTHESIA PAIN & INTENSIVE CARE 19 6,79% Pakistan ESCI N/A 
PAIN PHYSICIAN 15 5,36% USA SCIE 2,942 
REVISTA ESPANOLA DE ANESTESIOLOGIA Y R 14 5,00% Spain ESCI N/A 
JOURNAL OF ANESTHESIA 13 4,64% Japan SCIE 1,462 
SAUDI JOURNAL OF ANAESTHESIA 13 4,64% Saudi Arabia ESCI N/A 
ANAESTHESIST 13 4,64% Germany SCIE 0,904 
INDIAN JOURNAL OF ANAESTHESIA 12 4,29% India ESCI N/A 
JOURNAL OF CARDIOTHORACIC AND VASCULAR AN. 11 3,93% USA SCIE 1,882 
BRITISH JOURNAL OF ANAESTHESIA 11 3,93% England SCIE 6,199 
ACTA ANAESTHESIOLOGICA SCANDINAVICA 10 3,57% Denmark SCIE 2,228 
ANAESTHESIA CRITICAL CARE & PAIN MEDICINE 10 3,57% France SCIE 2,734 
PEDIATRIC ANESTHESIA 9 3,21% England SCIE 2,037 
CANADIAN JOURNAL OF ANESTHESIA 9 3,21% Canada SCIE 3,374 
ANAESTHESIOLOGY INTENSIVE THERAPY 8 2,86% Poland ESCI N/A 
BEST PRACTICE & RESEARCH-CLINICAL AN. 7 2,50% England ESCI N/A 
TURKISH JOURNAL OF ANAESTHESIOLOGY AND R. 6 2,14% Turkey ESCI N/A 
JOURNAL OF NEUROSURGICAL ANESTHESIOLOGY 6 2,14% USA SCIE 2,957 
MINERVA ANESTESIOLOGICA 5 1,79% Italy SCIE 2,84 
CURRENT OPINION IN ANESTHESIOLOGY 4 1,43% USA SCIE 2,102 
KOREAN JOURNAL OF ANESTHESIOLOGY 4 1,43% South Korea ESCI N/A 
SEMINARS IN CARDIOTHORACIC AND VASCULAR AN. 4 1,43% USA ESCI N/A 
TRENDS IN ANAESTHESIA AND CRITICAL CARE 4 1,43% England ESCI N/A 
BMC ANESTHESIOLOGY 4 1,43% England SCIE 1,619 
PAIN MEDICINE 4 1,43% England SCIE 2,764 
SCHMERZ 3 1,07% Germany SCIE 1,267 
INDIAN ANAESTHETISTS FORUM 3 1,07% India ESCI N/A 
ANESTHESIE & REANIMATION 3 1,07% France ESCI N/A 
JOURNAL OF CLINICAL MONITORING AND COMP. 3 1,07% Germany SCIE 2,179 
INTERNATIONAL JOURNAL OF OBSTETRIC AN. 2 0,71% England SCIE 1,958 
BRAZILIAN JOURNAL OF ANESTHESIOLOGY 2 0,71% Brazil SCIE N/A 
EGYPTIAN JOURNAL OF ANAESTHESIA 2 0,71% Egypt ESCI N/A 
PAIN PRACTICE 2 0,71% USA SCIE 2,486 
REVISTA BRASILEIRA DE ANESTESIOLOGIA 2 0,71% Brazil SCIE 0,968 
ANNALS OF CARDIAC ANAESTHESIA 2 0,71% India ESCI N/A 
PERIOPERATIVE MEDICINE 1 0,36% England SCIE N/A 
SOUTHERN AFRICAN J. OF ANAESTHESIA AND A. 1 0,36% South Africa ESCI N/A 
AIN SHAMS JOURNAL OF ANESTHESIOLOGY 1 0,36% Egypt ESCI N/A 
BJA EDUCATION 1 0,36% England ESCI N/A 
SRI LANKAN JOURNAL OF ANAESTHESIOLOGY 1 0,36% Sri Lanka ESCI N/A 
ANAESTHESIA AND INTENSIVE CARE 1 0,36% England SCIE 1,358 
ANESTEZIOLOGIE A INTENZIVNI MEDICINA 1 0,36% Czech R. ESCI N/A 
ANASTHESIOLOGIE & INTENSIVMEDIZIN 1 0,36% Germany SCIE 0,723 

PEDIATRIC ANESTHESIA AND CRITICAL CARE J. 1 0,36% Italy ESCI N/A 
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Almost one third (33.21%) of all studies were published in the first 5 journals of the list: “Anaesthesia”, 

“Anaesthesia Pain & Intensive Care”, “Pain Physician”, “Revista Espanola De Anestesiologia Y 

Reanimacion”, and “Journal of Anesthesia”. Nine journals had only 1 document each. Two hundred eighty 

articles/reviews were published in 44 different journals. Twenty-four of these journals were indexed in SCIE 

and 20 in ESCI.  Journals from England are on the top of the list with 11 occurrences, followed by the USA 

(N=6), Germany (N=4), and India (N=3) in the next three positions.  “Anaesthesia” from England is on the top 

of the list with 32 publications. This journal is followed by “Anaesthesia Pain & Intensive Care” from Pakistan, 

“Pain Physician” from the USA, “Revista Espanola De Anestesiologia Y Reanimacion” from Spain and 

“Journal of Anesthesia” from Japan. Three of these journals are indexed in SCIE and the other two in ESCI. 

RQ3 examines the distribution of keywords of the publications. Table 4 shows the most frequently 

used keywords in 280 publications (N>5). It should be noted that string replacement nodes of KNIME was 

used in order to unify the different writing formats of the same keywords (for example: “Corona Virus”, 

“Coronavirus”, “Coronavirus-2019”, “Coronavirus Disease 19”, “COVID-19” all were counted as “COVID-19”). 

As can be seen from Table 4, the most frequent 5 keywords were COVID-19, Sars-cov-2, Pandemic, 

Anesthesia, and Acute Respiratory Distress Syndrome. It should also be noted that although they may be 

interchangeably used in many communications, “Sars-CoV-2” is a specific virus that can cause “COVID-19”, 

a disease. These two keywords constituted 22.79% of all keywords used in 280 published materials.  

Table 4. Distribution of keywords (Min= 5). 

Keyword N %  Keyword N % 

Covid-19 279 18,70  Telemedicine 8 0,54 
Sars-cov-2 61 4,09  Mental Health 7 0,47 
Pandemic 39 2,61  Pain Management 7 0,47 
Anaesthesia 28 1,88  Aerosol 6 0,40 
Acute Respiratory Distress Syndrome 19 1,27  Anxiety 6 0,40 
Airway 18 1,21  Education 6 0,40 
Critical Care 16 1,07  Pneumonia 6 0,40 
Intensive Care 16 1,07  Pregnancy 6 0,40 
Personal Protective Equipment 16 1,07  Prone Positioning 6 0,40 
Infection 13 0,87  Tracheal Intubation 6 0,40 
Mortality 13 0,87  Ventilation 6 0,40 
Mechanical Ventilation 11 0,74  Healthcare Worker 5 0,34 
Chronic Pain 10 0,67  Lung Ultrasound 5 0,34 
Intubation 9 0,60  Pain 5 0,34 
Pandemics 9 0,60  Paediatrics 5 0,34 
Intensive Care Unit 8 0,54  Training 5 0,34 
Respiratory Failure 8 0,54  Viruses 5 0,34 

 

In further addressing RQ3, the distribution of the keywords according to the countries are shown in 

Figure 2 and according to the journals are shown in Figure 3.  
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Figure 2. The distribution of keywords according to the countries. 

 

 

Figure 3. Correspondence analysis of keywords with journals. 
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The correspondence analysis in FactoMineR revealed that Iran, Greece, and Ireland are rather distinct 

than the other countries in terms of the author keywords (Figure 2). On the other hand, the journal “Pain 

Practice” is quite distinct from the rest of the journals in terms of the author keywords (Figure 3). 

DISCUSSION 

 COVID-19 is currently a global problem. In order to deal with this problem in the best way possible, a 

lot of studies have been conducted in different disciplines of medicine, in many countries. Some of these 

studies are performed in only one country whereas some others are performed with the collaboration of 

scholars from different countries. It has been a matter of debate whether national publications or international 

publications receive more citations. A study showed that internationally collaborated papers are getting more 

citations than national papers [1], whereas some other studies showed a less uniform pattern across 

countries [2,3] and a study showed that internationalism did not have a considerable citation impact [4]. This 

study which was conducted on papers about COVID-19 in the field of anesthesia showed that international 

papers were cited more compared to national (or rather domestic) papers. This could be due to the fact that 

COVID-19 spread quickly internationally and became a global issue.  

In this study, national published materials are divided into two groups as single-centered and multi-

centered. It was shown that multi-centered studies (studies that are conducted with the collaborations of 

authors from at least two different institutions) were cited more compared to single-centered works. Indeed, 

one another study also showed that interdisciplinary collaboration between institutions increased citation 

rates whereas single centered studies (or in other words in-house collaboration) reduced them [5]. Likewise, 

another study also suggested that multiple author affiliations from different institutions could play a positive 

role in increasing the citation rates [6]. Needless to say, worthwhile to mention, more studies should be 

conducted to understand the impact of multiple author affiliations on the citation rates. 

The papers published in the period July 2020-December 2020 were cited more when compared with 

other two periods. One could argue that the papers published in the period December 2019-June 2020 could 

have received more citations as they were the oldest publications on COVID-19 in the field of anesthesia but 

that was not the case in this study. This could be due to the fact that, as time passed more information was 

gathered about COVID-19 and authors of lately published materials wanted to make us of the most recent 

works.   

In assigning the publications’ countries, there does not seem to be a consensus in the literature. There 

are some studies that assign the country of a publication according to the corresponding author [7,8] whereas 

some studies have used the first author to make the country allocation [9,10]. It is also interesting to see that 

some other studies did not mention how the country of a particular publication was determined [11–13]. In 

this study, it was decided to use the country of the first author as some scholars suggest that the first author 

is generally the one who contributes the most to a study [14].  
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Another study that analyzed the publications about COVID-19 in the field of anesthesia could not be 

found. Therefore, to make country-wise comparisons, previous bibliometric studies about COVID-19 were 

looked for. In a study that was accepted as early as in March 2020, Chahrour et al. found 1809 published 

materials but analyzed only 564 which met their inclusion criteria. Those came from 39 different countries. 

China produced the highest number of academic output, followed by the USA, Japan, England, Australia, 

and Italy [15]. In De Felice et al.’s study, China and the USA were the first and second ranked countries 

respectively, this time followed by England, Italy, and France. In that study, which was accepted in May 2020, 

the researchers used the Scopus database and found that there were 94 different countries that produced a 

total of 1883 published materials [16].  In another study that was accepted in June 2020, out of 15805 

academic materials on the topic of COVID-19, the ranking of the countries in terms of the number of published 

materials came out as: China, the USA, England, Italy, Canada, and Germany [17].  In all three of above-

mentioned studies, China ranked first, followed by the USA for the greatest academic output.  This result may 

not be surprising when one thinks that the first Corona case was reported in China in December 2019.  

In another study that was accepted in July 2020, the researchers observed another country on the 

top of the list in number of published materials on the topic of COVID-19, which was the USA, followed by 

China, Italy, the UK, India, and France [18]. In fact, when four other bibliometric studies were checked in 

anesthesia discipline, the USA dominated all the other countries in terms of number of published materials; 

there were six different countries in the following four positions though being in different rankings in those 

studies. These countries were  Germany, England, France, Japan, Canada, and Turkey [8,13,19,20]. In this 

study, the USA (N=39, 13.93%) was the country that published the most on the topic of COVID-19 in the field 

of anesthesia. 2 articles from Wales were grouped as England; Swaminathan et al. also did a similar grouping 

in their research [20]. The next four countries were England (N=34, 12.14%), India (N=26, 9.29%), Germany 

(N=20, 7.14%), and Canada (N=17, 6.07%) respectively. This ranking is quite consistent with previous 

bibliometric analysis researches that were examined.  

The fact that 34.64% of the overall publications originated from Anglo-American countries in this study, 

could be explained with the results of previous studies of bibliometric analysis. One study found that the 

academic output is significantly related with gross domestic product and human development index [11]. The 

significant linkage between economic development of a country and academic output is also supported by 

the results of some other studies [8,9,13]. In this study, 280 articles/reviews were published in 44 different 

journals. Most of the journals were included in Doğan and Karaca’s work where the authors made a 

bibliometric analysis of the field of anesthesia between 2009-2018 [13]. This is not surprising since research 

related to COVID-19 in the field of anesthesia is most likely to be published in anesthesiology journals. Almost 

half of the researchers from Canada had their works published in journals outside their country as there was 

only one Canadian journal that published COVID-19 and anesthesia related studies. Saudi Arabia ranked 

tenth in terms of number of published materials; it was found that there was only one journal from that country. 

That particular journal published 13 articles/reviews of which 8 were authored by researchers from Saudi 
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Arabia, 3 were from India and 2 were from the USA. This is not exactly the case for “Anaesthesia Pain & 

Intensive Care” journal from Pakistan as that journal published 19 works; 9 from Pakistan and the remaining 

10 were from 8 different countries.  

Studies that include bibliometric analysis often make use of keywords in order to disclose the state of 

knowledge about a specific subject; these studies also indicate a direction for further research as they can 

show the knowledge structure of particular categories of research [21]. One of the methods of bibliometric 

analysis is to look for occurrence of the keywords in different publications. Keyword frequency analysis can 

be used to reveal current trends as well as revealing the historical hotspots for different fields of research 

[22,23]. It can also provide supplementary provision for scientific research [24].  Large occurrence of 

particular keywords can show that authors intensively researched certain parts of a scientific discipline. On 

the other hand, low frequency of some keywords may mean that there is a lack of continuity, or that further 

research is needed on the subject [23,25]. Keywords analysis can also show different networks or clusters 

around the world that focus on certain scientific issues. It is certainly a practical tool to make the intellectual 

structure of a certain discipline more visible and understandable, and a longitudinal approach can show hints 

of the changes in different time series [26]. In this study’s keyword analysis, terms specific to the virus such 

as COVID-19, Sars-cov-2 and Pandemic were the most frequently used. When the words specific to the field 

of anesthesia were examined, words such as Airway, Acute Respiratory Distress Syndrome, Intubation, 

Mechanical Ventilation, and Mortality were frequently encountered. Airway control and intubation are among 

the main duties of anesthesiologists; therefore, these two words might have been recurrently used as 

keywords. Acute Respiratory Distress Syndrome (ARDS) is a disease that occurs mostly due to viral 

infections [27]. It is one of the most common conditions for intensive care patients yet it brings in many 

difficulties for anesthesiologists during the pandemic, as the presence of this syndrome is an important factor 

in determining the treatment protocol of new Corona virus-infected patients [28,29]. This could explain the 

frequent occurrence of ARDS in keywords.  

Telemedicine was one of the least used keywords. Neither operating rooms nor intensive care units 

are suitable for remote services. Anesthesiologists should see the patients in person before an operation to 

make critical assessments. Likewise, the assessment to admit a patient into intensive care unit cannot be 

done remotely. Only algology related units might provide remote service with telemedicine. For this reason, 

it is likely that telemedicine is a keyword that is rarely mentioned in published materials. In De Felice and 

Polimeni’s analysis, words related to the new coronavirus and the definition of it were frequently used such 

as: Sars-Cov-2, 2019-ncov, COVID-19, Pandemic, Novel Coronavirus. Other than these, frequent occurrence 

of the word pneumonia was observed in their study. Likewise, the word ARDS was one of the most used 

keywords in anesthesia related COVID-19 publications [16]. Therefore, one could conclude that the most 

severe problem caused by the virus could have been damage to the lungs. In this study, it was found that 

many articles/reviews included common keywords such as COVID-19, Sars-cov-2, Pandemic, Critical care, 

Airway, and Anesthesia. In addition, when the keywords were analyzed according to the countries of 
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articles/reviews, some uncommon keywords were noticed. For example, the word Pediatrics was used the 

most in articles/reviews from the USA. There is another study that supports this finding; the USA has the 

highest number of publications about pediatrics [30]. According to keyword analysis, it could also be claimed 

that some published materials from the USA examined the coagulation system since keywords such as 

Trombectomy and Stroke were used. Chinese scholars, on the other hand, were more interested in 

occupational health compared to other scholars from the world. They were concerned that health care 

workers are at increased risk of diseases caused by the virus, hence, they published about occupational 

health issues [31].  

When the published materials from England were examined, keywords that are more specific such as 

Laryngeal Synechia and Vocal Cord Synechia were observed. These symptoms are observed in patients 

with prolonged intubation and unfortunately, they increase mortality rates.  British scholars studied on these 

particular issues and their works were published in “Trends in Anaesthesia and Critical Care” journal. It was 

also observed that this journal gave priority to the issues of Vocal Cord Adhesion, Laryngeal Adhesion, and 

Laryngeal Injury. In fact, tracheostomy is a common practice for patients who experience long-term 

mechanical ventilation and have severe lung diseases. However, since tracheostomy is a droplet-emitting 

process, this controversial issue in terms of COVID-19 has been widely discussed in works from England. 

One of the keywords frequently mentioned in published materials from Canada was Steroids. The use of 

steroid therapy in intensive care diseases such as ARDS and sepsis has been a topic of discussion for a long 

time. During the COVID-19 pandemic, this discussion continues at full speed [32,33]. Waist, back, chest, and 

widespread body pain are common and long-lasting for COVID-19 patients. It was observed that Canadian 

authors publish quite often about chronic pain and their works were mostly presented in Indian journals. 

There are limitations in this study. Web of Science database was used to identify the publications. 

Similar searches in some other reputable databases such as Scopus, PubMed or World Health 

Organization’s database could have given different results. Although document types of letters, editorials, 

and news items were excluded from this study, they also contribute a lot to literature. But for the scope of this 

study, the documents that had keywords had to be included and many of the letters, editorials or news items 

do not have keywords. Another limitation is the fact that the countries and journals were classified on the 

basis of numbers of published materials.  

CONCLUSIONS 

The USA, England, India, and Germany were the leading countries in numbers of published materials 

about COVID-19 in the field of anesthesia. “Anaesthesia”, “Anaesthesia Pain & Intensive Care”, and “Pain 

Physician” were the top three journals in terms of the numbers of articles/reviews about COVID-19 in 

anesthesia. The keywords distribution of the countries varied according to the priorities of each country. 

However, the keywords that were most commonly used were COVID-19, Sars-cov-2, Pandemic, Anesthesia, 

and Acute Respiratory Distress Syndrome. Keywords analysis showed that although some keywords were 

used more frequently than the others, research about COVID-19 in the field of anesthesia was quite diverse.  
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This paper not only showed the features of papers that are cited more but also showed the ranking of 

countries that contribute the most to the literature and reflected the hot topics about COVID-19 in the field of 

anesthesia. Extensive studies about COVID-19 have already begun, and the number of studies keep 

increasing. Therefore, this study could provide hints for authors who would like their papers to be cited more 

as well as useful information for further research.  
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