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ABSTRACT

Background: With greater use of social media platforms for promotions of research articles,
retracted articles tend to receive approximately the same attention. We systematically
analyzed retracted articles from retractionwatch.com to look at the Altmetric Attention
Scores (AAS) garnered over a period of time in order to highlight the role of social media

and other platforms in advertising retracted articles and its effect on the spread of
misinformation.

Methods: Retractionwatch.com was searched for coronavirus disease 2019 related retracted
papers on November 6th, 2021. Articles were excluded based on lack of digital object
identifier (DOI), if they were preprint articles, absent AAS, and incomplete AAS of pre
retraction, post retraction, or both scores.

Results: A total 0f 196 articles were found on the Retraction Watch website of which 189 were
retracted papers and 7 were expression of concern (EOC). We then identified 175 articles after
excluding those that did not have a DOI and 30 preprint articles were also excluded giving 145
articles. Further exclusion of articles with absent AAS and incomplete AAS resulted in a total
of 22 articles.

Conclusion: Retracted articles receive significant online attention. Twitter and Mendeley
were the most popular medium for publicizing retracted articles, therefore more focus
should be given by journals and their Twitter accounts to discredit all their retracted articles.
Preprints should be reconsidered as a whole by journals due to the huge risk they carry in
disseminating false information.

Keywords: Social Media; COVID-19; Information Technology

INTRODUCTION

With the current coronavirus disease 2019 (COVID-19) pandemic, new information is
constantly being demanded, received, and overburdened to the point of its reliability
being questioned. The rise of the infodemic during COVID-19 has become an increasingly
threatening issue as misinformation oftentimes spreads as rapid fire through the press of
a button.! In the era of a technology-versed generation, information can be spread within
seconds and made viral within minutes. Consequently, the fragility of using scientific
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L. Investigation: Khan H, Gupta P, Gupta information on an online platform such as social media is extremely risky, especially when
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L. Visualization: Zimba O, Gupta L. Writing such information is dependent on many lives.13 Retracted articles play a huge responsibility

) OTi_gi”al dra_ﬁ: Khan H G“Pta P, GuptalL. in confuting misinformation and curbing the widespread infodemic.4

Writing - review & editing: Zimba O, Gupta L.
The COVID-19 race for research publications is still on full speed as researchers are keen to
investigate the gray areas in managing this sinister illness.5 The topic is in great demand by
journals and time restrictions lead researchers to rush and submit their work, consequently
realizing in the post-publication review that inconsistencies were made causing its
retraction or correction. However, post-retraction spread of misinformation through social
media has been an ongoing concern and the exponential rise in COVID-19 related articles
has exacerbated the phenomenon.® With the tentative and sensitive COVID-19 related
information, readers have fallen prey to the infodemic regardless of the attempts made in
retraction and correction. Moreover, a lesser known concern is the preprint publication
of false research that has increased since the COVID-19 pandemic.” Preprints are typically
unrefined pre-publications of peer-reviewed papers that are placed almost immediately after
some superficial screening. This allows information to reach readers quickly while bypassing
the long-drawn process required in officially publishing through peer-reviewed journals.

With greater use of social media platforms for post publication and preprint promotions

of research articles, retracted articles tend to receive approximately the same attention.2

The generations are quickly picking up on the use of social media thus expanding its
exploitation especially during the time of a health crisis.8 This causes the spread of falsified
information without warning of its retraction from the journal. Social media plays a huge role
in marketing fresh research but retracted articles also receive the same attention. However,
retracted articles are usually popular for its misinformation rather than its reason for
retraction, building a community of misinformants.9 The issue of retracted articles is greatly
overlooked but its consequences are of widespread disinformation as research proves that
retracted articles still continue to circulate.10

Hence, we systematically analyzed retracted articles from retractionwatch.com to look at the
Altmetric Attention Scores (AAS) garnered over a period of time. AAS is a widely used metric
to reflect on societal impact of research output by providing an indicator of the amount of
attention that it has received.!1 It is a reliable form of calculating the total outreach an article
has received including that through social media platforms such as Twitter, Facebook, video
uploaders and news.® We hope to highlight the role of social media in advertising retracted
articles and its effect on the spread of COVID-19 linked misinformation.

METHODS

Retractionwatch.com was searched for COVID-19 related papers on November 6th, 2021.
All the articles recorded on the website during that day were considered during the search.
The exclusion criteria was the lack of digital object identifier (DOI) and if they were preprint
articles. Further exclusion was done for absent AAS and incomplete AAS due to lack of pre
retraction, post retraction, or both scores. The media platforms that were investigated for
attention scores were Altmetric, Mendeley users, Dimensions, Twitter, News outlet, blogs,
Facebook, Reddit, and video uploaders.
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RESULTS

A total 0f196 articles were found on the Retraction Watch website of which 189 were
retracted papers and 7 were expression of concern (EOC). We then identified 175 articles
after excluding those that did not have a DOI (Fig. 1). A total of 30 preprint articles were
also excluded giving 145 articles. There was a further exclusion of articles with absent AAS
as these articles were not processed through the Altmetric system at all and resulted in 113
articles. However those without pre retraction, post retraction, or both scores were also
excluded giving a total of 23 articles. One article was excluded at the end of this process due
to the reason of EOC being revoked by the journal completely.

A table was curated of all the 22 articles to show the attention scores from Altmetric,
Mendeley users, Dimensions, Twitter, News outlet, blogs, Facebook, Reddit, and video
uploaders (Table 1). The highest pre-retraction and post-retraction attention score are
both from Twitter of 14,681 and 2,793 respectively. These scores both belong to the article
“The Safety of COVID-19 Vaccinations—We Should Rethink the Policy” that also has the
highest AAS (10,294, 2,146) amongst the other retracted articles in Table 1. The highest
pre-retraction score for Mendeley is 668 in the article “SARS-CoV-2 Infects T Lymphocytes

Search in database
retraction watch (N =196)
out of total 196 papers;
189 are retracted papers and
7 are expressions of concern

Articles excluded for not having DOI
(n=21)

Articles for further analysis
(n =175)

Articles excluded due to preprints
(n=30)

Articles for further analysis
(n =145)

Articles excluded for not having
altmetric score (n = 32)

Articles for further analysis
(n=13)

Articles excluded for not having
complete altmetric score either
before retraction or after
retraction or both (n = 90)

Number of retracted articles
included in the study
(n=22%

Fig. 1. Flowchart for search strategy of retracted articles related to coronavirus disease 2019.
DOI = digital object identifier.
“One article was excluded due to the journal completely revoking the initial expression of concern

https://jkms.org https://doi.org/10.3346/jkms.2022.37.e44 3/M



JKMS

Analysis of COVID-19 Retracted Articles

(e3ed 1xau ay3 03 panuiuo2)

sishjeue
-BloW puUB MaIAaJ d11ewa1sAs 1oy j000104d €

(] (0] 0 0 0 T T 9 T uoljoealal I8y :6T-AIAOD JO uoi3dajul d1rewoldwAse Joy
‘uorealidnp-§)as 03 anp pajoelial Sem d)d11e ayL 0 0 T 0 0 3G ¥ 39 T uopoeslal aioyeg  Adesayy ainjoundnoe jo Alayes pue Aoeowyy3
‘uonyealjgnd
]euy 03 82UBNUIIUOD Y3 pajuanald Ydiym saainos
paysiqnd Ajsnoinaid wouy uoiedrdnp yonw 0oy uojssal3al-elaw pue
SeM 9J3Y3 1B} PaUIWISI8pP S8 9SOy L "pazijeuy sisAjeue-ejaw e rejuownaud (6T-AINOD)
alom sy09Y0 wstieideld |1e a104eq aunjuo 1sod 01 0 0 0 0 0 4 0 € T uoIoeIIdI JIBYY  GTOg 9SESSIP SNIIABUOIOD WO SSWO0INO
uolsian paydadde syl pasned anss| 1ed1uyd9l 0 0 0 0 0 T € 6% v uopoeIal 21089 pue (AIH) SNJIA Aduaioyapounwiw| uewnH
(wsyei3e)d) ‘uonnguie sadoud
oYM 34om paysiignd jo sadaid Jay3o |esanas 0 0 0 0 0 € 0 € 4 uonoelal JYY 11e Joy
WOJ} WIIBCJA Pash aJam 1xa) Jo suolnod Juedyiugis 0 0 0 0 0 ST T 1% 6 UOII0BIIBI 910J8g  SSBID® :SBWI} T-AINOD ul Sujuueld Ajjwed
sisAjeue
-B1aW PUB M3IABJ D13eW)SAS J0) 1000304d €
0 0 0 0 0 T T 9 T uoljoeslal Jayy :6T-AIAOD J0 uoi3oajul o1rewoldwAse uoy
‘uoleaidnp-§)as 03 anp pajoesial Sem d)d14e ayL 0 0 T 0 0 44 ¥ 29 an uonoesal aiogeg  Adesayy ainjoundnoe jo Alayes pue Aoeoyy3
uoueqa] ul jer3 jealund 3o0y1d e :s308(qns
‘sisAjeue pa199jul 5-A0D-SHVS dlrewoidwAse
1B213S13e1S 8Y3 J0J Pasn Sajy usamiaq 0. ue 0 0 0 (0} 0 00T 0 0 6906 uonoenal Jayy Ul SSWO02IN0 |edIUID pUe JelIA uo
Buipsedal 99440 1eLI03IPa Y3 PaldeIu0d SIoyine ayL € 0 T € g 0T 6 SL 808  UOJdEIIBI BI0JRY U1303WL.IBA| JO 3SOp 9)3UlIS B JO S10943
. (emen)
ao1 >, Se a0 M01aq SanjeA ayl ssaidxa 01 ainjie}
J1ay3 304384 pue ‘(qw/sa1dod 30) £9°) Apnis ay
Ul pasn uoloeal ureyd asesawAjod aseidiosuesy sjuared ¢ uj uostredwod
9SJ9A3J 8snoy-ul ay3 o (Q01) uoI130a18p JO HWI) 4 € € L 0% TILG 6€ 8 €9S‘T  UOndRIIBAI JaYY Pa11043uU02 B :5-A0D-SHVS Suyo0]q ul
40 3dadu02 ay3 paziudodal AjJny Jou pip sioyiny L T o 8T GIT 900°0T L3T T0T ¥60°L UOIIOBJID] 210jog  SHSBW U03I0D pUe |BIIZINS JO SSBUBAIIOYT
*A3o10poyrow 0 0 0 T 0 0 0 4 9 uondeIlBl JBYY soselyd youess 913009 3uisn Yoseasal
3U3 Ul S919BINDJRUI PaYIIUSP] SeY JoyIne ay L 0 T 0 T 4 LE % 4 LGT  UOI0BIIBI 910439 pided :apioiway pue ‘apidIns ‘6 T-AINOD
*suoISN|oU09 asioaidwi
MaJp 8]0134€ 83 YdIYM WoJ) | 38 uosngiad pue
uolreziuesiQ YyijeaH p)AoM dY3 wolj syodal 0 0 0 T T 0 0 4 €T uonoeIlBI JBYY paysinal
pue eyep Ajiea Aian uo paseq sem a)d11e ayL 0 0 0 0 0 14 g 6t T uoioeal alojeg - Aerow 1eqo)3d jennualod pue 6T-AINOD
*pa3onpuod saskjeue pue eiep ay3 jo Ajoesan 0 0 4 € T T8T'C LT v LEB uonoenIal IBYY  ¢snopJezey aq Asy1 ySiw AYm :6T-AINOD
ay3 03 308dsaJ) Y3IM pasiel 81oM SUIBIUOD |BISASS 0 % € L SIT 96V 6E 6LT OTS‘T UOldeIIaI BI0JeY 104 auinboio)yaAxoipAy 4o suinboio)yd
+9031d 8y MEIPYIIM 01 PBYSIM
Kay3 1ey3 pue ‘pawie)d pey Sioyine ayi Se ‘Junodde 6T-AINOD
puey-1sJy B 10U SBM UlaJaY] PagLIdSap Junodde 0 4 0 T €T 8¢ T €T €I¢ uonoeal Jayy jsuiede 3uilydy ul 80UBISISSE JedIpaW
ay3 1ey3 sAes aouapuodsaliod SIy3 Jo Joyine ayL 0 [ T € 8¢ 9LV L 0% £ve 608G UOIIOEBIIa) 910409  |BUOIFeUIBIUI 3SBaNDal Jjels edIpaw asaulyd
"yoJessal
Jauosiid punoJe saurjaping gy| aiejola 03 seadde SEXaL 1S9/ Ul U0I13034ul
s100030.4d Apnis panoidde Ajsnoinaad ayi eyl punoy 4O aneM 381y 33 BulINp GT-AIAOD YIMm
pJeOq M3IABA |BUOIINIIASUL J1BY) Jo1e SIoyIne 3yl 0 0 0 T 0 0 0 T 9 uonoeilal J8ly  pazjendsoy syuaired uj SaW02IN0 301paid
Aqg 1sanbai e SM01104 S810131B BY3 JO UOIIORIIBI YL 0 0 0 T 0 0 0 €S 9 uol30.IIaI 310)3g dyay siarpwe.ed oydesZowsp diseg
sjuaned 6T-AINOD
‘uoneangnd o3 Joud ‘sjuaired ay3 40 934eydsIp 1endsoy ay3 a3enjens 0}
W04} PAUIEICO JUBSUOD PaWIolU] JO OB B 03 SUIMO 0 0 (o] T 4 0 0 T 0% uol3oeIIBI JBYY U0130939p 3-N0D-SHVS J0) uswioads
“leusnol ay3 Jo SpJepueIS 1BdIYIS B3 398W 10U PIP I 0 0 T € 1% 10T 8 S L9%  UOIDE.IIBI 21099 1ewndo Ajjerualod syl se qems jeuy
sJapeojdn s19)3N0 2100S
uoI30eIIaI PUIYD] UOSERY 09pIA  1PPaY Y00qgade s30]g SMaN Jo1HUML Suoisuswid AS)19pus dLIIBWNY Jaded ay3 jo a)3L

1305 ‘9 4oquianoN 03 dn Sa1d11Ie Paloelal 6L-AIAOD JO S210IS DLIIBWIY °L 3qeL

4/

//doi.org/10.3346/jkms.2022.37.e44

https

://jkms.org

https



JKMS

Analysis of COVID-19 Retracted Articles

1ayealsyy fj3uipiodoe parepdn aq

11IM pue uois|oap 1o Jeuy ay3 uipuad panssi si
uJ4a2u0) Jo uoissaidx3 siyl ‘jedaN ul yaueasal yons
10} palinbai aq 03 sa3a)1e DYHN 3Y1 Yd1ym ‘OYHN

ay3 woJy jenoadde saiyia aney jou pip sioyine ay 1edaN ul paje|os|
1eY3 (D¥HN) 119Un0) Yo.ueasay yieaH jedaN ayi Aq 0 0 0 0 0 T 0 8 T ures3s (g-A0J-SHVS) SNIIABUOIOD 1OAON
payII0U SBM SJUBWSIUNOUUY 824n0SayY AB0jo1qodIN 1 1 1 4 1T 99 18 099 o9  UOIIORIIBI B10)3g 6TO0G e Jo douanbas sawouas a391dwo)

*SUOISNOU0D asioaldwi
MaJp 9]211J€ Y1 YdIYMm WoJy 1€ 38 uosngiad pue

uoneziuesio yieaH pIop ayl wody spodal 0 0 0 0 0 T 0 4 T uonoeaal JeYy Ayenow jeqoi3 yennuslod

pue eyep Aliea A1oA uo paseq sem a1d1e ayL 0 0 0 T 0 9 ¥S 08% ST UoIOBIIBI 210439 pue 6T-AIAOD — SUMOUXUN UMOUNUN
yoeoudde

‘suoissiwJad asn eyep Suipaedal y3i) 0 0 0 T 0 T 0 14 8 uonoe.ilal Yy Buluiea) sulydew e :sagusjeyod 1edNsi30)

0] SWE.D SUIBdUOD ‘paysiignd sem a12134e dy3 JaYY 0 0 0 T 0 € 4 LE 8 UoIOeIIBI 240j8g  pue Aouelisay aulodeA GT-AINOD SulyorIL

*s3uipuy ay3 jo uoilelaidialul

ay3 109)e Ajjeluswepuny Jey3 SI0.LI3 |eIaNaS

paulelu0d 31211e Y3 38yl punoy Ay ‘siaquiai
pJeog 1eli03ip3 1elanas jo yoddns ay3 yim 0 € T 14 LT €6L°C T 6 9YTG  UoldBIIaI JaYY Aonod ayi yuiyial pjnoys
Ja1YD-Uu1-1031p3 ay3 Ag parenjena sem a)o1ne ayL 4 e S L LG T89%T S €31 $6G°0T UOIOBIIaI 810jod  9M—SUOIIBUIDIBA GT-AIAOD JO A19)es ayL

‘pljeAUl paJapisuod

Bulaq suoisn|ou0d ay) ul palnsaJ syujod asay L

‘pame) sem atay pandde AZojopoyrow A13awoifdo

MO]} 3Y3 183 SUIBDUOD 3Je aIay] “Ajjeuoippy

*Saul) 1199 L jo peaisul s192 | Arewrd pasn aney

p)noys sJoyane ay3 ‘Apnis ay3 JO SUOISN]OUOD Y3 uoisny

1oddns 03 JapJo ul Jey3 UOIIUBIIE SI0YINk By 0 4 0 4 0 8t [4) T 8y uojoe.I8l I8V auelquaW pajelpaw-uiajosd ayids s

01 8WeD | ‘9)2134e 8y} Jo uoredlignd ay3 JaYY 0 6 6 0T 9T 390°S €9T 899 610°C UooeIIal BI0jg  YBnoay) sa1kooydwA) | S199)Ul G-N0D-SHYS
‘e1ep

ay3 Jo Aiger)as aya uo 1gnop uilsed ‘suosuedwod
punou3xoeq 10yod a3 ul pajuasaid synsal a3

sa1e|nyidedal A} SUOISIBA 8SBY] JO BUOU Jeyl |l P8]1043U0D PasiWopues € :6T-AIA0D

pawJyu0d MalAal Jaad uoiredl)gnd-1sod “1eseiep 0 0 0 T T € T ¥ T uoljoe.ial Jsyvy 40 uawadeuew ul auinbolo)yoAxoipAy

41843 JO SUOISIaA [eIaABS paplroid sioyine 8yl 0 0 0 T T 143 €1 99 o uolloeJlal 810jog snsJan Jineaidiney jo Aoeoyys pue Aayes
*olwapued

6T-AIN0D 8y Jo ead ay3 1e ssadoud uoneangnd
pue mainai pide. Ajawa.ixs ay3 SuLinp padnouun

passed Aja1euniiosun 3ey3 SJ0449 JUSLIBAPEU| 0} 0 0 0 0 0 14 0 [ 4 uoljoeJ18l Jsy sisAjeue
anp sJoyine ay3 Aq umeapyim sem Jaded ayL 0 0 € T 8 8GT LT 6ES 86T  UOIOEJIaI 910J8g  -BIBW "6T-AINOD 4O Ajeriow pue A1saqo
‘uonelye Jiayy Suipsesdal 6T-AINOD 404 Adesay) ewse|d Juadsa)eAUOD
1sa491ul Sunadwod e auejdap Ajayeridosdde Jou pue A3a5eS pP0o0]q 10} POYIBW UOIFEAIIDBU]
pip sioyine osje pue Jaded ay3 ui aindi4 Suipsedai 0 0 0 T T €1 0 ST 5% uoljoeJlal Jayy snJin ewse)d g-A\0D-SHYS d]qeljal e se
pasiel a1am suladuod ‘uolrengnd Suimoyjod T 0 0 4 T ToT 8 8 86 uol0eIIaI 910489 JUBWIIEaI] JedIWaYd030yd an|q auslAyIa N
‘uoirealgnd a3ealdnp $83N3ISUOD ¢dnoaB ysu-y3iy ay3 aq )1m oy ieuryd
a104a48y3 pue siaded paysignd Ajsnoinaid 0 0 0 T 0 I 0T s 6 uoljoeJ1al Jayy ul 3eaiqino 6T-alN0D dY3 Aq pajoaye
om3 03 Jejiwis Ajaaiueisqns sem Jaded sjyL 0 0 0 4 ¥ @ SoT LTS oV uol3oe.IIBI 910439 a11gnd ay3 40} usping yijeay jeiusiy
‘Apn3s ay3 panoidde Jou pey

VS12 8y3 4o s1aumo ay3 £(vS12) Apnis jeurpnuduo 3ui8e uo Apn3s Jeuipniiuo) ueipeue)
uelpeue) ay3 yHm Juswsside asn elep e palejoln 0 0 0 0 0 4 T 0% 4 uonoeial oYy 81 Ul 6T-AINOD 8J9A8S J0J 3SII |edIpaW
sisAjeue e1ep ayl asnesaq paloeJial Sem a1d1Le ayL 0 0 0 T 8 ot 9 GL 8L uol3oe.IIBI 910499 ul sanenbaul pue Ajeuoi1dasIalu|

sJapeojdn s19)1N0 2100S
uoI30BIIBI pUIYS] UOSERY 09PIA  1PPaY 300qgaded s30]g SMON Jo1HML suoisuswid AS)19pusin dLIBWNY Jaded ay3 jo 8L

1303 ‘29 42qianoN 01 dn sa]d1e paloeslal 6L-AIAOD JO S3409S dLIIBWIY (Panuiuod) °L ajqeL

5/

//doi.org/10.3346/jkms.2022.37.e44

https

://jkms.org

https



JKMS

Through Its Spike Protein-Mediated Membrane Fusion” and post-retraction score is 123
in the article “Chinese Medical Staff Request International Medical Assistance in Fighting
Against COVID-19.”

Analysis of COVID-19 Retracted Articles

All the articles under Mendeley had scores greater than or equal to 20 (23 articles) while
Twitter had the majority of articles that were scored greater than 100 (11 articles). Dimension,
a searching database for research, had the highest pre-retraction score of 172 for the article
“Obesity and Mortality of COVID-19. Meta-Analysis” and post-retraction score of 52 for the
article “SARS-CoV-2 Infects T Lymphocytes Through Its Spike Protein-Mediated Membrane
Fusion.” News outlet’s highest pre-retraction score is 349 for the article, “Unexpected
Detection of SARS-CoV-2 Antibodies in the Prepandemic Period in Italy” and post-retraction
score is 20 for the article, “Effectiveness of Surgical and Cotton Masks in Blocking SARS-
CoV-2: A Controlled Comparison in 4 Patients.” Blogs, Facebook, Reddit, and video
uploaders did not have significant scores for comparison.

DISCUSSION

In the span of the first year of the pandemic, more than 100,000 COVID-19 related articles
have been published and around 68 of those articles have been retracted as conveyed by
Retraction Watch in January, 2021.12,13 With more than 6 months gone since January 2021,
the number of retracted articles reached a total of 149 which is an increase of more than

50% as shown on Retraction Watch. This shows an alarmingly large increase in retracted
articles to which greater attention was possibly brought by the pandemic. COVID-19 attracted
enormous attention to the world of research as people were avid to learn about the newly
found virus by reading all the latest research articles published.1415 COVID-19 associated
articles were found to be of the top 3 most cited articles in 2020 according to the British
Medical Journal.16

Social media is a widely used source that is depended on a daily basis for entertainment,
news, networking, politics, and even scientific research.1%18 It is a heavily based platform to
spread thousands and thousands of different subjects, discussions, concepts, and any other
matter one can imagine.19 In regards to the COVID-19 retracted articles, social media plays

a significant role in spreading the misinformation as healthcare workers, patients, and the
mere public are almost completely reliant towards it.20 Although some research was done

on the hazards of social media in spreading COVID-19 related misinformation, very little
investigation is available on its hazard in spreading COVID-19 related retracted articles.2:21
Retracted articles are considered more detrimental to the scientific community than
misinformation created solely from social media.22 Therefore, an investigation was carried
out in our research to evaluate the AAS of retracted articles. In this case, it helped identify the
total outreach through these platforms in the post-retraction and pre-retraction period to see
the distribution of attention.

Our analysis showed that 39.1% of retracted articles in Table 1 had a post-retraction AAS
greater than 20 which is found to be significant according to the Altmetric guidelines.23
Additionally, many of the scores that were greater than 100 stem from Twitter, but the
platform with the majority of scores greater than 20 is Mendeley. This proves that citation
count is very high on Mendeley which is also reinforced in a similar study done on the
citation counts between Mendeley readership and AAS.24 Regardless, Twitter has received
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twice the amount of attention due to its powerful exposure and spread of information to not
just researchers but all groups of people.25

Analysis of COVID-19 Retracted Articles

There is no increase in post-retraction scores of individual articles in comparison to pre-
retraction scores across all platforms shown in Table 1. As shown in our results, the article
that displayed the most attention in both the pre- and post-retraction period was called
“The Safety of COVID-19 Vaccinations—We Should Rethink the Policy.” This is a gravely
serious topic as countries across the globe are still struggling to vaccinate the entirety

of their population.26:27 One of the main reasons for this struggle is the “anti-vaxxer”
community that believe in the majority of misinformation regarding the side effects and
conspiracies behind the use of vaccines.28:29 A retrospective analysis done on the power

of social media in conveying the side effects of the COVID-19 vaccination supported that
most of the misinformants are unreliable sources. Regardless, these sources still influence
a number of patients which greatly affect their decision in receiving the vaccine. Therefore,
this is a great example of how retracted articles still receive attention through social media
and is still a recurring issue that intervenes in herd immunity as been proven by many other
research articles. Moreover, video uploaders, Facebook, and blogs did not show significant
results to compare with. Video publishers such as Youtube are also known to be a source of
misinformation, however, in terms of the spread of retracted articles, it does not pose much
of an issue as shown in our results.30

As the generation changes, social media begins to attract those of many age groups especially
young adults.31 Studies show that social media can be a reliable source for professional
development with students making the majority of this support.32 As the younger generation
is influenced by social media, this reliance carries on to future professions thus building

a larger impact especially in the healthcare field.33,34 A great example of a famous and
fraudulent influencer on social media is Joseph Mercola, an osteopathic physician, who

has published over 600 articles on Facebook that cast doubt on COVID-19 vaccines since

the beginning of the pandemic.35 There has been evidence of social media spreading the
misinformation in retracted articles making them so popular that its retraction is deemed
insignificant at times.®,36,37 A similar study done on post-retraction AAS shows that most
retracted articles and their retraction notice receive media and social media attention.6

In fact, retracted articles tend to receive more media and social media attention than very
similar, matched unretracted articles. The cause of this misinformation popularity, without
any mention of its retraction, can be partly blamed on journals. Journals can take months to
years to retract unreliable research and often fail to even inform the public of its invalid or
fraudulent information.38 The author of this discovery, Stylianos Serghiou, explained that
the reason for post-retraction popularity is in the key problems that communicate science
to the public. He stressed the need to not only correct the scientific record, but as well as the
public record, otherwise called social media, following the retraction of an article. Highly
popularised articles should especially be given top priority in conveying its fraudulence
through social media platforms.39

Preprints are another issue as a whole because the rapid review conducted for their public
accessibility is superficial and carry a higher risk of an unsuccessful evaluation.40 During the
COVID-19 pandemic, preprints were flourishing due to a rush of novel information that had
to be scrutinised in a timely manner. On the other hand, the cost of rushing the publication
of such fresh information without other forms of supportive evidence carried many dangers.
Since all the initial research done on COVID-19 was the only information available on that
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topic, readers did not have other mediums to back up the evidence and relied on the first
publication they discovered. It led to a number of readers relying on false information and
using that to inform the public through social media or citations in their own articles.41 A
study conducted on the evolution and impact of preprints during the pandemic showed that
majority of the COVID-19 articles are actually preprints which puts an even larger risk of
publicising incorrect data and information.#! During our own analysis, we excluded preprints
as they are not marketed on social media in the same way as peer-reviewed publications.
However, the exclusion process allowed us to find that approximately 17% of retracted
articles with DOIs were mainly preprints (Fig. 1).

Moreover, post publication peer-review should be more stringent, and greater attention be

paid to concerns raised on social media platforms of scholarly journals by Twitter/Facebook
followers.42 Our analysis on Retraction Watch proves that Twitter was the most common used
platform in spreading retracted articles with scores spanning from 4 to 2,793 (Table 1). Another
study done on the use of social media for academia proved that Twitter is in fact a highly used
platform by researchers.43 Many famous twitter accounts have also used their popularity to
debunk largely circulated myths such as that about the speed of COVID-19 vaccine production.44
Thus it is possible to circulate and even rectify scientific information in the most accurate
manner possible especially giving focus to retracted articles. Modern health journalism is a two-
way process, and it is about time to abide by the pace of the new digital era.45 Researches have
recommended to use meticulous guidelines, ethics, and professionalism to spread scientific
information on social media which is generally a contradiction to the main purpose of social
media which is freedom of speech.46 However, during a global crisis, priorities need to be
considered and strict limitations should be applied for scientific information.

This particular crisis of the pandemic should set an example for future calamities hence a
major implementation should be done to prevent the spread of scientific falsification. The
proof of the exponential rise in published articles and consequently its retraction during this
crisis is an eye opener to alter the marketing of articles through social media. Journals should
specifically work towards broadening their social media use by debunking false information
and explicitly publicizing retracted articles as fraudulent. Journal editors play a major role

in disseminating information from misinformation so a stronger editorial team is required
during this time of unprecedented high submission rates.1

The limitations of our study are that real-time data was not available to access trends in

AAS of social media. The variation on social media in a day to day basis after retraction is
important to elaborate on the fluctuation and attention received at particular time periods or
events. As social media is rapidly changing, the results are also just as variable.

In conclusion, retracted articles do have a tendency to receive a decent amount of attention
than one would regard as appropriate especially for information that is false enough to be
revoked from the public. The medium of attention most highly used was from Twitter and
Mendeley, but a literature review found that debunking fabrication through Twitter is just as
possible as spreading it. Therefore, more focus should be given by journals and their Twitter
accounts to discredit all their retracted articles. Additionally, a more thorough assessment
of articles should be given during the peer-review process regardless of the time restrictions
because prevention is better than cure. Preprint articles are also a dubious concept when

it comes to publishing accurate and precise research so the whole concept should be
reconsidered for novel information.
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