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Background: As an emerging infectious disease, COVID-19 has garnered egat
research interest. We aimed to explore the differences beteen English language and
Chinese language Medical/Scienti ¢ journals publicatios, particularly aiming to explore
the ef cacy/contents of the literature published in Englis and Chinese in relation to the
outcomes of management and characterization of COVID-19 ding the early stage of
COVID-19 pandemic.

Methods: Publications on COVID-19 research were retrieved from botinglish and
Chinese databases. Bibliometric analyses were performedsing VOSviewer 1.6.14, and
CiteSpace V software. Network maps were generated to evalua the collaborations
between different authors, countries/provinces, and ingtutions.

Results: A total of 143 English and 721 Chinese original research actes and reviews
on COVID-19 were included in our study. Most of the authors ah institutions of the
papers were from China before March 1st, 2020, however, the wtribution of authors
and institutions were mainly in developed countries or moraealthy areas of China. The
range of the keywords in English publications was more exteive than those in Chinese.
Traditional Chinese Medicine was seen more frequently in @fese papers than in English.
Of the 143 articles published in English, 54 articles were falished by Chinese authors
only and 21 articles were published jointly by Chinese and ber overseas authors.

Conclusions:  The publications in English have enabled medical practiti@rs and
scientists to share/exchange information, while on the otér hand, the publications in
the Chinese language have provided complementary educatial approaches for the
local medical practitioners to understand the essential ahkey information to manage
COVID-19 in the relatively remote regions of China, for theegeral population with a
general level of education.
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INTRODUCTION comparison of research on COVID-19 between English and

Chinese language journals.
The seriousness of the rapid spread of the SARS-CoV-2 virus

has caused people to panic around the world since Decemb
2019 (). The tremendous danger of SARS-CoV-2, with aR}IATERIALS AND METHODS

basic reproduction numberRp) ranging from 2.30 to 3.582%f, Data Source and Search Strategy
resulting in a pandemic with the number of infections readhin A comprehensive search was performed online using the English
9,653,048 to date3). Consequently, considerable attention haﬁanguage databases Embasé) (and Scopus 1(6) on March
been focused on COVID-19 from medical practitioners/sd&st 1 2020, and simultaneously the Chinese databases Chinese
around the world to inhibit/stop the continuous transmissiof  Biomedical Database (SinoMed), CNKI, VIP and Wanfang were
SARS-CoV-2 and to develop guidelines for the e ective tre@ime searched. The search terms were COVID-19, COVID 19, 2019-
of severe cases. nCov, SARS-CoV-2, 2019 novel coronavirus, coronavirus sésea
To ght SARS-CoV-2, authorities in many countries have2019 and coronavirus disease-19. A detailed search srateg
enforced social isolation restrictions to control the epide s presented inSupplementary Figure 1 The time period of
of COVID-19 throughout their countries, strategies utdz  publication was from 2019 to 1st March 2020. The search was
in China include wearing of facemasks in public areas, angerformed on a single day to avoid bias caused by daily database
minimizing outdoor, particularly mandating no public and/or updates. In the present study, only original articles andewgi
private social gatherings4( 5). The internet classes has published in either Chinese or English were included. Theckear
allowed schools to continue to educate without classroén ( retrieved 721 or 143 items in Chinese or English, respectively
Consequently, newly identied local COVID-19 cases havehat met the inclusion criteria.
been reduced to near 0 in all of the provinces in Ching, (
mainly due to the active approaches outlined above, and strigligible Criteria
limits to interstate/international travel. However, oite China, In the present study, only original articles and reviews, s
many countries now face escalating epidemics and are feelig the Chinese or English languages were included. Studies
overwhelmed due to the highly contagious nature of COVID-19including the following were excluded: (1) articles or revéew
As an emerging infectious disease, COVID-19 has garnergsliblished on preprint sites such as bioRiov and medRiox;
great research interest. Medical practitioners/scientiate (2) translated versions of articles or reviews; (3) comments,
studying the disease from various scientic and clinicaleditorials, and letters; (4) eliminating duplicate literggu
areas, including specialists in infectious diseases, ogyl
microbiology. Many uncertainties remain as to certainStudy Selection and Data Management
epidemiological, seroepidemiological, clinical and vigibal Two reviewers independently performed study selection and
characteristics of the virus and associated clinical featuThe data extraction. Di erences of opinion were settled by consens
key task is to explore how to enhance host defenses and/e¥ referral to a third review author. Since some authors have
destroy viral resistances). Many researchers have publishedthe same short name, we added the aliation behind the
their data within top international, peer-reviewed, highly author names, if the same name's aliation was di erent, it
reputable journals, including NEJM, Lancet, Nature and S@enayas considered as two di erent authors. For authors with more
(9). There are many studies that have been published in reputabigan one a liation, we used the rst one. For keywords with
Chinese journalsi(, 11). di erent expressions, we have processed them, leaving only one
Bibliometrics used in the current study is to analysisstandardized keyword. We also reclassi ed publications from
quantitatively of citation scientic publications, basedno Hong Kong, Macau and Taiwan to China, and publications from
constructing the citation graph, a network representing theEngland, Scotland, Northern Ireland, and Wales to the UK.
citations of dierent documents. In addition, bibliometric
is also used for exploring comprehensively the impact oData Analysis
their eld, a set of researchers, a particular paper within aPublication characteristics were tabulated, includinglesit
speci ¢ eld of research. Furthermore, VOSviewer softwa@sw authors, co-cited authors, journal sources, keywords, atitins
used for constructing and visualizing bibliometric netwsr of authors and, for English journals, the continents, cousri
whereas, CiteSpace V software was utilized for visualizing cor regions to which the authors belong; whereas for Chinese
citation networks. language journals, the provinces. Co-cited authors meaas th
There are a few published papers, using bibliometriche authors have been cited together. VOSviewer (versiid4).
analysis of COVID-19, to explore the activityd) and trends software was utilized to analyze the relationships among the
(13 14 of COVID-19 research. We aimed to explore themost highly productive countries, research institutionsyda
dierences between English language and Chinese languagrequently used keywords. We performed cluster analysis and
Medical/Scienti ¢ journals publications, particularly aing to  generated social network maps (consist of nodes and links)
explore the e cacy/contents of the literature published in for countries, institutions and keywords by VOSviewers,(
English and Chinese in relation to the outcomes of managemeri?7). Cluster was also obtained by VOSviewer via analyzing
and characterization of COVID-19 during the early stage othe frequency of the same keywords appearing within the
COVID-19 pandemic. We have undertaken a bibliometricdi erent papers. We set either twice or four times as the
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TABLE 1 | The top 10 authors and journals of COVID-19 research in Enghisand Chinese h (%)].

Rank Authors in English N (1,062, %) Authors in Chinese N (3,243, %) Journals in N (143, %) Journals in N (721, %)
English Chinese

1 Liy 7(4.9) Wang Y 6 (0.8) J Med Virol 18 (12.6) Chin General 41 (5.7)
(Wuhan Uni) (Beijing Hosp TCM) Practice Nursing

2 Benvenuto D 5(3.5) Yang F 6 (0.8) Euro 16 (11.2) J Trad Chin Med 23(3.2)
(Uni Campus (Tianjin Uni TCM) Surveillance
Bio-medico of Rome)

3 Eurosurveillance 5(3.5) Wang Y 5(0.7) Lancet 13 (9.1) Chin Herb Med 18 (2.5)
Editorial Team (Longhua Hosp, Shanghai
(European CDC) Uni TCM)

4 Leung G 5(3.5) Guo Y (# Af liated Hosp, 4 (0.6) Emerging 6 (4.2) World J Trad Chin 16 (2.2)
(Uni Hong Kong) Xi'an Jiaotong Uni) Microbes Med

Infect

5 Angeletti S 4(2.8) Lei X{"¢ Af liated Hosp, 4(0.6) NEJM. 6(4.2) Herald Med 15 (2.1)
(Univ Campus Xi'an Jiaotong Uni)
Bio-medico of Rome)

6 Gao G 4(2.8) Li S 9 Af liated Hosp, 4(0.6) Viruses 5(3.5) Shanghai Med J 14 (1.9)
(China CDC) Xi'an Jiaotong Uni)

7 Ran J 4 (2.8) Luo F (Union West China 4 (0.6) Radiology 4(2.8) Chin J Tuberc 13 (1.8)
(Uni Hong Kong) Hosp, Sichuan Uni) Resp Dis

8 Wei'Y 4(2.8) Miao Q (Xiyuan Hosp, 4 (0.6) World J 4(2.8) Chin J Prev Med 12 (1.7)
(Wuhan Jinyintan Hosp) Academy Chinese Med Pediatric

Sci)

9 Wu J 4 (2.8) Shi J (Longhua Hosp, 4 (0.6) BML 3(2.1) Chongging Med 11 (1.5)
(Uni HongKong) Shanghai Uni TCM

10 Yang G 4 (2.8) Shu B (Longhua Hosp, 4 (0.6) JAMA 3(2.1) China Trop Med/ 10 (1.4)
(Chinese Uni Shanghai Uni TCM) Chin J Resp
Hong Kong) Critical Care

Med/Chin Nur Res

minimum frequency of keywords occurrence in English orRESULTS

Chinese publications, respectively, re ecting the number of

included studies (143 or 721, respectively) and the consequeA total of 864 original research articles and reviews were

analysis results. Thus, the main reason for the di erentisggt  included, of which, 143 were retrieved from Embase and Scope

between English and Chinese is because there are more th#hEnglish and 721 from SinoMed, CNKI, VIP and Wanfang

double the number of keywords from the Chinese vs. thdn Chinese.

English language papers. Consequently, there would be tog man

clusters if the frequency of keywords were set as twice for

the Chinese publications. Di erent nodes in a map represenfAuthors and Journals

elements including a country, institution, or keywords.elkize A total of 1,062 authors have been identied in the 143

of the nodes re ects the number of publications or frequencyarticles published in 62 English journals. The top 10 authors

the larger the node, the greater the number of publications oand journals are listed Table ). The top 10 authors have

frequency (8). The links between nodes represent relationshipsontributed 46 (32.1%) of the papers. Author Li Y has the highest

of collaboration, co-occurrence, or co-citations. The otol number of published papers (7, 4.9%), followed by Benvenuto D,

of nodes and lines represents dierent cluster§9)( The Eurosurveillance Editorial Team and Leung GM (5, 3.5%), and

parameters of VOSviewer were as follows: counting methodngeletti S, Gao GF, Ran J, Wei Y, Wu JT, and Yang G (4, 2.8%).

(fractional counting) and “ignore documents with a large The top 10 English journals are responsible for the publicatio

number of authors” (maximum number of authors per of 72 (50.3%) papers, of which, J Med Virol is the highest (18,

document is 25). 12.6%), followed by Euro Surveillance (16, 11.2%) and Larget (1
CiteSpace is scientic software that reveals the trendS.1%) [able J).

and dynamics in scientic literature as well as identies Meanwhile, 3,243 authors have been identied in the 721

key points in a given research eldl§ 20). CiteSpace was articles published in 193 Chinese journals. The top 10 authors

therefore used to design the social network. In the currenhave contributed 45 (6.2%) of the papers. Authors Wang YG and

study, CiteSpace was used to identify co-occurrence maps ¥ang FW have published the highest number of papers (6, 0.8%),

authors, keywords, institutions, countries or provincesdan followed by Wang YJ (5, 6.9%). The top 10 Chinese journals

capture keywords. have published 193 (26.8%) of the papers, the highest is Chinese
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General Practice Nursing (41, 5.7%), followed by J Tradition papers, seven clusters corresponding to seven categories were

Chin Med (23, 3.2%) and Chin Herb Med (18, 2.5%alfle 1). identied (A), and of 29 authors who published Chinese
For the analysis of the social relationships of authorpapers, clusteringidenti ed eight categories (B). Thesegmies

(a liated institutions) with more than three articlesKigure 1), demonstrate that the cooperation between the various asthor

it was found that of 38 authors who published Englishis close.

A S Yuan (HongKong Uni) 1an Jinyintan Hosp) B J Shi (Longhua Hosp, Shﬂngha.i:Uni TCM)®
JP Ca (HongKong Uni) AN C Wang (China Academy of Engineering)
_TYu nyintar y/’ﬁ)) 4 .
KH Kok (HongKong Uni) i inacJapan, Friendship Hosp) B Shu(LonghyaHosp.-Shanghai Uni TCM)

i Hospital) Y Wang( Longlftia Hosp, Shanghai Uni TCM)

C] i C Wang (China Academy of Engineering)
_Z.Chefig (Wuhan Uni) Y Liu (Gansit Uni TCM)

JFW Chan (HongKong Uni)

Y Li (Wdihan Uni) R =
B Cao (China-Japan Friendship Hosp)

C Yu (TianjifUni TCM) S _Li (2’f‘ Afﬁliateq Hosp,
1J Zai (Ni Uni . ( in Uni TCM) Xi'an Jiaotgng Uni)
ai (Ningbo Uni) - § 740 (Chin i HongKong) X Lei 2 Aml@gﬂﬁqsﬁ
& N\

Xi'anJlPQ g,{jni) \

W Wang (Guangxi'Uni TCM) 1¢/(HongKeng Poly Uni) tongLns .
Q Lin (Us a \jin Uni TCM) Y\&ang fziﬁg.umcd Hosp,
3‘ [ X | //Xn‘w}iﬁmlou’g Uni)
J Ran (Uni Hon m Q Miao (Xiyuan \ &«
L Du (NY Blggd Center) ¥ Guo (1% Affliated Hosp, Xi'an Yizotohg U
Xi'an Jiaotong Uni)
X - y. Y Wang (Beijing®Hosp TCM)
. . /
F Yu ( Hebeifrgr Uni) )~ Iz / J Yang (I* Affiliated Hosp, : .
- B Y.'ang( iCDC) | / G Niu (1 Affiliated Hosp;— Xi'an Jiaotong Uni) M Qiu{fWangjing Hosp)
S angeletti (Unjgampus bio- 1 Xi'an Jiaotong Uni) E Yan (Wangjing Hosp)
- medico, Rome) Gao (China CDC) K Xu (1% Affiliated Hosp, Zhejiang Uni)
D Benvenuto (Uni Campus ./- S Liu (Stinhe Community Health
Bio-Medico, Rome)  n Giovanett (Instituto Oswaldo Cruz) J Sheng (1° Affliated Hosp, Zhejiang Uni) Service Center, Beijing)

FIGURE 1 | The level of cooperation among the identi ed authors(A) for English papers;(B) for Chinese papers.

A s B Fujian Xinjiang
Australia

Hunan

/ Si@qan Qipghai Hongkong

LR

& don.
ne Agnhui

“Chongging

i/~ Liaoning

N Heilongjiang
~Jiangsu Ningxia

c D Gual gx1

Uni Hongong 15t Affiliated Hosp, Zhengzhou Uni
sun Yat‘sen Uni Zhejidng Uni ansu Uni TCM

Beijing YouanHosp

Hebei-Agri Uni \
Guangxi Uni Chin Med-— bt Uni fpBeljing .Um M
NY Blood Center Hub§ Uni TCM Fudan Uni
\/ /% Dongzhimen Hosp
Wuhan Uni Fudan Uni HubeidProvicial Hosp TCM ffiliated Hosp, Chin Med Uni

14
London Schodl Hyg Trop Med “

Uni Campus Biosmedico Rome | . . .
Xi'an Jiaotong Uni

ni
1% Affiliated Hosp, Xi'an Jiaotong Uni
~ st Affiliated Hosp, Jinan Uni

Tororito Uni Chines;
Capital

Instituto'Oswaldo Cruz,

i Um/'
7

Huaiyin ¥Btmal Uni

‘Wuhan Ji

\
" o < \ / \ engral South Uni
Nanjing Uni Chin Med “Sichuan \’rovincia[ People's Hosp

« Wuhan Children's Hosp ChongqinéMed Uni

Chin Children'ssHosp, Fudan Uni

The Children's Hosp, Zhejiang Uni

FIGURE 2 | (A) The cooperation among the countries(A) and provinces in China(B); The cooperation among the institutions for EnglisfC) and Chinese
(D) publications.
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Countries/Provinces (AreaS) and TABLE 2 | The top ve countries/areas and institutions that contributel to
|nStitUti0nS publications of COVID-19 research in English and Chinesea [%)].

Of a total of 143 English papers that were published, there wekgnk  countries/areas N (%) Institution N (%)
a total of 1,062 authors from 32 countries or areas, inclgdin
China (75/143, 52%), USA (34/143, 24%), UK (11/143, 8%COUNTRIES IN ENGLISH JOURNALS

Canada (11/143, 8%), and Italy (10/143, 7%). There are 232 China 75(52)  Wuhan University, Hubei 15 (6)
institutions from 32 countries published COVID-19 related 2 USA 34(24)  University of HongKong 12 (5)
English papers. The rst ve are from China, including Wuhan 3 UK 11 (8) Chinese Academy of 9(4)
University (15/252, 6%), University of Hong Kong (12/252, 5%), Sciences
Chinese Academy of Sciences (9/252, 4%), Huazhong Universtty Canada 11(8)  Huazhong Uni Sci 8(3)
of Science and Technology (8/252, 3%), and Chinese CDC (6/252 Technol, Hubei
2%). For the analysis of the social relationships of countrie3 taly 10(7)  Chinese CDC 6@
with more than three articlesFigure 2A), 22/32 countries are FROVINCESINCHINESE JOURNALS

1 Beijing 168 (23) Union Hosp, Tongji Med 37 (5)

clustered into four categories; 33/35 institutions arestdued
into seven categorieBigure 2B), demonstrating the cooperation
between countries and institutions is close.

College, Huazhong Uni
Sci Technol, Hubei

X . . i 2 Hubei 136 (19) Union West China Hosp, 32 (5)
Meanwhile, within the Chinese literature, of the 721 Sichuan Uni

papers published there are 3,243 authors from 30 Provinces, Shanghai 90(12)  Tongji Hosp, Tongji Med 23 (3)
autonomous regions or municipalities in China who contribdt College, Huazhong Uni
to the publications. The top ve are Beijing (168, 23%), Hubei Sci Technol, Hubei
(136, 19%), Shanghai (90, 12%), Guangdong (78, 11%), afhd Guangdong 78 (11) Beijing Uni Chin Med 18 (3)
Sichuan (70, 10%). However, the provinces/Autonomous Regions Sichuan 70 (10) Zhongnan Hosp, Wuhan 16 (2)
who published the lowest number of articles in Chinese inelud Uni, Hubei

Xinjiang Uygur, Qinghai and Ningxia, Inner Mongolia and

Hong Kong, had 2 articles each. There are 677 institutions wh

published COVID-19 related papers. The institutions that have

published the largest number of papers in Chinese are the Uniokeywords, adult, clinical feature, clinical laboratoryughing,

Hospital, Huazhong University of Science & Technology (37diarrhea, female, fever, gene expression, high throughput

5%), West China Union Hospital, Sichuan University (32, 5%)Seduence, Hong Kong, intensive care unit, lymphocytopenia,

Tongji Hospital, Huazhong University of Science & TechnologyMale, mortality, pneumonia, protein expression, sea food,

(23, 3%), Beijing University of Chinese Medicine (18, 3%)thorax radiography, travel, virus pneumonia and World Health

Zhongnan Hospital, Wuhan University (16, 2%dgpble 2). Organization; Cluster 2 mainly focuses on China, coronasjiru
For the analysis of the social relationships of provincesiare €pidemic, inuenza virus, phylogenetic tree, public health,

with more than three articles, as can be seen frigigure 2C, ~ reverse transcription polymerase chain reaction, virus cis,

amongst 32 provinces/areas, 28 provinces/areas are cistewe  Virus genome, virus transmission; Cluster 3 mainly focuses

seven categories; amongst 677 institutions, 56 are chestato  COVID-19, drug, emerging virus, genome, MERS, outbreak,

nine categories, and the cooperation between them is clage wiSARS, virus and Wuhan.
more than three articlesHgure 2D). A total of 1,234 Chinese keywords are extracted from the

721 Chinese-language articles. A density map is generated for

keywords with a co-occurrence 4 times, resulting in the
Co-occurrence of Keywords generation of ve categorieSéble 3. As stated above, there are
For the papers published in English, 471 English keywordsubstantial more Chinese keywords identi ed within the Gése
are extracted from the 143 articles. A density map islournals. If thence-occurrence of three times or less is &ddjpr
generated for keywords with a co-occurrence greater thathe analysis, the clusters would be too many to o er an objective
twice, including 54 keywords in the mag-igure 3A). SARS- outcome. COVID-19 is the most frequently used keyword, with
CoV-2 was the most frequently used keyworBigure 3A), 543 (44.0%) co-occurrencEigure 3B), followed by SARS-CoV-
with 93 (19.7%) co-occurrences, followed by COVID-19 (442 (381, 30.9%), TCM (153, 12.4%), prevention and control
9.3%), China (36, 7.6%), SARS (22, 4.8%), and epiden(it41l, 11.4%), epidemic (56, 4.5%), management (51, 4.1%),
(17, 3.6%) Table 3. Among the top 20 keywords, some aretherapeutics (48, 3.9%), and computed tomography (CT) (35,
related to epidemiological characteristics, such as epidemi2.8%). Among the selected top 30 keywords with frequency more
adult, male, female, travel, others are related to a comparis than 10, there were ve clusters generated with such infafoma
with similar diseases, e.g., MERS, SARS. Some are correlatedure 3B). For more detailed clusters, these were as follows:
to the structure of the virus, e.g., endogenous compoundlhe keywords from the cluster one included clinical symptoms,
amino acid, cladistics, and phylogeny. Cluster analysis igitical case, CT, diagnosis, nucleic acids, therapeuXesy;
performed on co-occurrence of English keywords with ahe keywords from the cluster two included cancer patients,
frequency >2. There are 54 keywords clustered into veemergency, infection, management, medical care personnel,
categories Supplementary Figure 1B Cluster 1 includes 22 mental health, prevention and control; the keywords for the
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FIGURE 3 | The cluster analysis of EnglisifA) and Chinese(B) keywords.

TABLE 3 | The top 20 keywords in terms of frequency for COVID-19 reseattin articles were written jointly between Chinese authors amithars
English and Chinese (%)]. from other countries, while 54 papers published in English
were authored by Chinese authors only. Among the 21 articles

Rank English keywords N (471, %) Chinese keywords N (1,234, %) L. . .

authored jointly, the order of co-operations was: China andAUS
1 SARS-CoV-2 93(19.7) COVID-19 543 (44.0) (14/21), China and UK (3/21), and then Australia and Canada
2 COVID-19 44(9.3) SARS-CoV-2 381 (30.9) (2/21). To demonstrate this point, a network social analyss
3 China 36 (7.6) Prevention and control 141 (11.4)  performed Figure 2A).
4 SARS 22(4.8) Traditional Chinese Medicine 140 (11.3) For the 21 English language articles jointly authored betwe
5  Epidemic 17(3.6) Computed tomography 35 (2.8) Chinese and international authors, the institutions inved in
6  Adult 15(3.2) Epidemic 29 (2.4) cooperation between China and other countries were foundsto b
7 Psychological 15(3.2) Public health 24 (1.9) centered in Hong Kong, Hubei Province, Beijing and Shanghai
8 Nucleic acids 12(2.5) MERS 21(1.7) within China, while the most frequent overseas institution
9 Plague 11(2.3) Pneumonia 21 (1.7) involved in cooperation was the New York Blood Center from the
10 Infection 11(23) Male 20 (1.6) USA (Figure 20). This cooperation covered a range of scienti ¢
11 Chid 8(L7) Wuhan 19 (1.6) topics, mainly focusing. on diagnosis, such as PC}R testing in
12 Antiviral drugs 8(17) Endogenous compound 18 (15) thg laboratory, prevention and control, and the viral genome
13 Nursing 8(1.7) Female 18 (1.5) (Flgure 3A)'
14  Therapeutics 6 (1.3) Phylogeny 15 (1.5)
15 Diagnosis 5(1.1) Outbreak 14 (1.2) D|SCUSS|ON
16 MERS 5(1.1) Communicable disease 13 (1.1)
17 Clinical feature 5(11) Fever 13 (1.1 The battle against COVID-19 has been highly e ective in
18 Nurses 4(09) Travel 13 (1.1) China up to date, however, the pandemic of COVID-19
19 Amino acid 4(0.9) Traditional Chinese 13 (1.1) is hlghly alarming in around the world with substantial

Medicine therapy morbidity and mortality @). The most urgent task

20 Angiotensin 4(0.9) Cladistics 9(0.9) for medical doctors/scientists is to control COVID-19,

including the incorporation of aspects of the Chinese
approaches. Many diverse studies addressing COVID-19
have sprung up due to the urgent necessity of prevention
cluster three were Covid-19, epidemic, guidelines, intiegia and control.
Chinese & Western medicine, TCM, the scheme of diagnosis We have focused on English and Chinese publications only
and treatment, treatment based on syndrome di erentiatite  for the comparison. Most of the studies captured in this paper
cluster four included angiotensin, antiviral drugs, herMERS, on COVID-19 in English journals have been conducted by
SARS-COV-2; nally the cluster ve were nursing and pregnant.Chinese scholars and institutions, which is highly likelybe

. . . due to the timing of the literature search for this study, Mar
Network Social Analysis Between China 1st 2020, at which point the predominantly a ected locations
and Other Countries were Wuhan, and to a lesser extent the remainder of China.
There are total 143 papers written in English within this studyOf the international publications, particularly from Wester
from which data has been collected. Of these 143 papers, 2auntries, e.g., Italy2(l) and South Koread?), these publications
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occurred during the latter part of the survey period, from 27  Our data demonstrated that substantial collaborative aese
February 2020, which is likely to be attributed to the spreadhas been undertaken from the very early period of the COVID-
of the SARS-CoV-2 commencing within these other countries]9 outbreak 84, 35, and that this research has become more
both raising the index of concern within those other regionsfrequent and deep following the declaration of a pandemic.
and directly making available to those regions a ected locaSuch collaborations are certainly enhancing our underditag
populations and biological materials on which studies couldf the nature of the SARS-CoV-2 virusg 37), have supported
be conducted. More authors from Hong Kong published moredevelopment of e ective vaccinesg 39, and has provided
English papers than papers in Chinese, which may be dudtal data to assist clinical diagnosis at the international
to the higher levels of advanced English literacy, re agtin level @0). These developments further support our conclusion
the English-based educational syste&®)( Furthermore, the that publications in English have enabled doctors/sciestist
majority of the Hong Kong researchers have more opportunityto e ectively share/exchange information at the internatdn
to study/work and establish links overse&g))( in addition to  level. The cluster analysis of institutions at the interoaél
their preference for English journals. Although the impact oflevel demonstrated strong regional representation everhat t
COVID-19 in Iran has been very severgs), there has been international level, both within China and within interniainal
no studies published on the pandemic at all prior to March 1stcountries. Interestingly, the cluster of cooperation fordias in
2020. We speculate that the Iranian government has expedenc€hina was thickest with the USA, suggesting the cooperation
di culties scaling up its response to combating the epidenticge  was mainly between China and USA, which is consistent
to the economic loss and supply issues associated with ecenomiith the publications retrieved from the database. The most
sanctions imposed@). likely explanation has been mentioned above, namely that the
Similarly, the scholars who published studies on COVID-1%conomic resources of each country is the likely most sigmitc
in Chinese journals are mainly from Beijing, Hubei, Sharighafactor to impact both the disease and research into it.
Guangdong and Sichuan. A likely explanation is that most In contrast, there is a language barrier to the utilizatioh o
of the rst-class medical universities are within these ame the information from the papers published in English journals
corresponding to the top research institutional distribartiin -~ for use by the general population in China. The publications
China. Apart from Wuhan, Hubei Province, Sichuan Universityin the Chinese language are able to meet a complementary
has published more papers than other areas, except for Beijindissemination purpose for China-based medical practitioiers
Shanghai and Guangdong, which are the three provinces with thunderstand the essential key information concerning COVID
highest GDP in ChinaZ7). Especially relevantly, as the capitall9, especially for those in the remote areas of China, without
of China, Beijing is the nation's political, economic, cuitband  proper access of English journals or su cient language skills
educational center, and has the largest number of univessit  (41). Indeed, publications in Chinese provide a more acceptable
the country. These data support the idea that advanced acadenapproach for Chinese doctors to learn how to deal with COVID-
development needs nancial support. Certainly, less publiceti 19 in the relatively remote regions of China, an outcome that
are from Xinjiang Uygur, Qinghai, Ningxia, and Inner Mongglia is consistent with the large number of studies that have been
all of which has fewer COVID-19 cases, but also have lowgyublished in Chinese.
GDP within remote northwest China (GDP rankings out of 31  The top 10 Chinese journals that included COVID-19-related
regions 19, 23, 15, 9, respectiveBf)( In the cluster of authors, papers are mostly from the Chinese Science Citation Database,
we found that the cooperation between the various authors ieepresenting the most authoritative and representative ajre
close but there is not a hotspot amongst them, which is in lingournals in all disciplines in Chin&4@2). Importantly, in this study
with the reality that the information sharing was lackingthe  there are a total of 721 papers that cover COVID-19 from various
early stage. scienti ¢ areas within the identi ed journals, often with arge
The studies in English related to COVID-19 are publishechumber of authors, re ecting the Chinese authority's intiem to
in international, highly reputable journals, including Na&, accelerate the control of COVID-19 and the rapid dissemurati
Science, Cell, NEJM, JAMA, and Lancet. These publicatiorts knowledge.
enable medical practitioners/scientists to share/exchang There are a total 471 or 1,234 keywords in English or
information e ciently, providing essential background for in Chinese publications, respectively, used in the studies on
some key policy decision®9, 30), e.g., mandatory wearing COVID-19 that we identi ed till March 1st, 2020. However,
of face masks, minimizing social gathering [has been widelsnore than 78% of the keywords appeared once, only 3.9%
accepted, including Australi&8(), UK (32)], and the lockdown of the English keywords have a frequency>od, indicating
of interstate travel in many countries of the EBJj. Importantly, the importance of a few keywords. In bibliometrics, a network
the ultra-rapid development of an e ective vaccine, has beegraph of keyword co-occurrences re ects hot topit8)( Cluster
accelerated by the rapid sharing of scienti ¢ data, partidyla analysis of co-occurrence keywords demonstrates that threre a
the published sequences of the SARS-CoV-2 virus. Thugje clusters in this eld. Cluster 1 consists of 22 keywords,
publications in English journals, particularly in well-regiiized, mainly relates to the epidemiological characteristics divdoal
top ranking international journals, results in rapid dissieation  features, because these are the basis for understanding key
of key information for use of the data for practical applicatton aspects of the disease, such as treatment and control. At
English is the well-accepted communication language ofiseie the present time, many scholars are focusing on the large
around the world. proportion of COVID-19 patients who exhibit mild symptoms
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or are asymptomatic carriers, re ecting the seriousness off modern vs. traditional scienti c ideology. Consequently
the nature of viral transmission4@). Cluster 2 contains 11 analysis of the dissemination of the critical information
keywords, mainly focuses on the virus detection and genoméom English and Chinese languages could facilitate such a
Some data demonstrate that bat CoV and human SARSpurpose appropriately.
CoV-2 might share the same ancesto#C), and similar These COVID-19 related English language papers, especially
residues of the key receptor are observed in many speciasthe top end, e.g., NEJNB%), Lancet {, 26), Scienceg), Nature
(44). Because of the importance of the original source of36), provide the most critical information in the development of
SARS-CoV-2, the evolution and genomics is a hot topic ire ective vaccinations31). On the other hand, for many primary
this eld. Nine keywords are included in cluster 3, focusinghealth carers at the front line in the relatively remote e in
on drug treatment and comparison with SARS and MERSChina, obtaining the most up dated information of COVID-19
making comparisons to these fatal respiratory tract infawtio particularly, regarding prevention and/or controlling hasédn
by coronaviridae, to explore any clues between the simylaritfrom the Chinese language. In addition, the local governien
and di erentiation. at the county levels are also heavily dependent on such key
For the papers published in Chinese language journals, theieformation in Chinese, in detail, e.g., keep social diseanc
are ve clusters of keywords, including 2—6 keywords in eacimo public gathering, and lockdown of manufacture and so
eld. Cluster 1 consists of six keywords, mainly relating toon (56).
treatment and diagnosis, because these activities aregbis b  There are some limitations in the current study. First, our
for understanding key aspects of the disease, such as tneatmstudy is focusing only on English and Chinese journals, which
and control. At the present time, many scholars are focusingnevitably could miss some important information from other
on the large proportion of COVID-19 patients who exhibit languages. We will further analyze such points by collabogati
mild symptoms or are asymptomatic carriers, re ecting thewith researchers from the di erent regions/countries. Sato
seriousness of the nature of viral transmissidr®)( Cluster 2, our study has been undertaken at the vortex of the epidemic
contains 6 keywords, mainly focusing on emergency, inbecti before March, 2020, which may miss the most updated
management, medical carers, prevention and control, whieh a information. Third, the total number of included studies is
supported by the others, demonstrating the critically impoda  relatively small, and the study duration of just more than 2
of COVID-19 in such outbreak 45), transmission 46) and months from when the rst COVID-19 patient is identi ed till
disease control and management/). Cluster 3 is focusing March 1st, 2020, is a short cuto time for data retrieval.
on TCM or Chinese and Western treatment for COVID-19,
mainly to explore the bene t of the combination of TCM and
classical Western management approaches, especially aimﬁ@NCLUSlONS

to provide the guidelines for relatively remote/rural reggoof o .
China. The advantage of this particular cluster is its usefss The publications related to COVID-19 research has been rgpidl

in the outskirts of metropolitan or rural areas, where these i growing since the dise_ase emerged._More s_tudies have been
a relative lack of advanced or rst line anti-viral mediaats pu,b“ShEd 'n, Chinese Jlournals than. in English, due to the
(49). Cluster 4 is an extension of the current existing treatmen€PIcenter being located in Wuhan, China before March 1st 2020.
to the cardiovascular systemd), as well as, using the previous The publications in English have enabled doctors/scientists
experience in MERS5(), and also places emphasis on anti-t0 share/exchange information at the international levile
viral drugs and herbs (). Interestingly, cluster 5 includes publicqtions in the Chinese language provides complementary
pregnancy and nursing, which is a very venerable populatioﬁducat'onal_ approaches fqr the chal doctors to understand
at high risk, either due to compromised immunity during & essential and key information to manage COVID-
pregnancy %2 or the lack of sucient data to adequately 19 in the rel_atlvely remote regions of China for the
understand the severity of the potential risk of COVID-19 in 9&neral population.

pregnancy and the need to guard against COVID-19 infection in

pregnancy §3. DATA AVAILABILITY STATEMENT

Part of the reason for the Chinese scholars focus o

TCM when publishing in Chinese medical journals is theThe raw data supporting the conclusions of this article will be
diculty Chinese scholars have to disseminate their ndisg made available by the authors, without undue reservation.
using modern scienti ¢ terminology/theory, compared to hat

ancient theory of TCM, e.g., balance of Ying and Yang. Actually

we believe that balance of Ying and Yang is equivalent to thAUTHOR CONTRIBUTIONS

modern theory of anti-vs. pro-in ammatory responses in the

micro-environment, i.e., imbalance of anti-vs. pro-in amatory JF and SB conceived of the presented idea. JF and YG
responses contributes to autoimmune diseaseéks Thus, from  developed the theory and performed the computations. YG and
the point of view of the management of COVID-19, the e orts JT veri ed the analytical methods. NZ, RD, HZ, XF, and GS
should be focused on the suppression of the SARS-CoV-@llected and synthesized the data. CC and BH encouraged
virus, disregarding the backgrounds, theories, and appreschJF and YG to investigate and supervised the ndings of this
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