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Abstract

The first real images of SARS-CoV-2, the coronavirus that causes Covid-19, were obtained between January 24 and March
5, 2020 using various electron microscopy techniques. However, since March 2020, it has been most common to see
drawn, designed, or interpreted images in three dimensions, sometimes even representing different or directly inven-
ted viruses. This analysis studies a sample of images supposedly of SARS-CoV-2 that appeared at the beginning of this
pandemic on the internet. Fake images or imaginary illustrations of the Covid-19 coronavirus predominate in all sources
of information examined, except for those documented in encyclopedias or scientific articles. Rather than real images,
the media have used more fake images of the coronavirus, often from repositories or paid stocks, usually freely availa-
ble. When presenting SARS-CoV-2 coronavirus content, the use of fake, unrealistic, esthetically retouched illustrations
is more common than actual or scientific photographs of the virus. The reference image used in the media and other
information sources of the coronavirus that causes Covid-19 is a retouched three-dimensional, color design image for
illustration rather than an actual image. The original, real images of the coronavirus did not have the expected infor-
mative presence in an emergency situation. The use of unrealistic images of the SARS-CoV-2 coronavirus seems to be
a manifestation of a low-intensity infodemic. However, information professionals must use rigorous images to support
their information, also in the case of the Covid-19.
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1. Introduction

The Covid-19 pandemic has caused a great increase in scientific information as well as unscientific and pseudoscientific
information, uniting viral disease with viral information (Depoux et al., 2020; Garrett, 2020; Li et al., 2020). This has
resulted in pressure on health systems (Legido-Quigley, 2020) as well as the media and its consumers, who today are
transformed into prosumers (Toffler, 1980), i.e., producers of the same information they consume, creating waves of di-
gital disinformation, discrediting, and at times even racism (Shimizu, 2020). The term “infodemic” became popular (Hua;
Shaw, 2020; The lancet, 2020) when, on February 15, 2020, the director of the World Health Organization (WHO) said:

“We’re not just fighting an epidemic; we’re fighting an infodemic” (Adhanom-Ghebreyesus, 2020).

This new term had not been used in the social sciences until 2020 (Nielsen et al., 2020). On April 19, 2020, Google Scho-
lar returned 192 articles with the word “infodemic” in the title.

Nor should we forget the surprising number of scientific articles that have led to this information pandemic (Torres-Sali-
nas, 2020), including medical publications, comments, reviews, and the recent ubiquitous fad towards preprints without
peer review. In the first 10 weeks of 2020, over 1000 indexed articles on Covid-19 were published by the scientific com-
munity (data from the Web of Science database); for example, the Covid-19 Open Research Dataset (Cord-19), a data-
base of nearly 44,000 articles, includes free full access to 29,000 articles about Covid-19 and similar coronaviruses. In
the media, the demand for high-quality information also increased in public media services. According to the European
Broadcasting Union (EBU), the world’s largest public media alliance, the audience for nightly news broadcasts on tele-
vision increased by 20% among youth and the audience for online news increased by 2.7-fold in the first two weeks of
March 2020 (European Broadcasting Union, 2020a). The British government’s Office of Communications (Ofcom) noted
that in the first week of confinement, 99% of the online population went online looking for information and 24% of those
did so more than 20 times. As the EBU broadcaster’s audience rose, the BBC was consulted by four out of five people
who connected (Ofcom, 2020). In times of emergency, such as the Covid-19 crisis, this increase in audiences has a direct
connection with the recovery of the credibility of traditional media such as television, which acquire a special prepon-
derance and prominence (Casero-Ripollés, 2020). Further longitudinal studies that compare media consumption habits
before, during, and after the 2020 Covid-19 pandemic will be required. The EBU’s Media Intelligence Service believes
that media consumption habits will return to normal after the crisis (European Broadcasting Union, 2020b).

More or less detailed illustrations of the coronavirus causing the pandemic soon appeared on television, in popular
science articles, on blogs, on social media, and in the online and print press. There is great disparity in the characteriza-
tions of the SARS-CoV-2 coronavirus in the media, following the rapid recognition of its nature and structure as respon-
sible for the Covid-19 disease. The outbreak of the disease was reported on December 31, 2019 in China, and the WHO
decreed a state of emergency on January 30, 2020 and declared a pandemic on March 11, 2020. Biomedical research,
despite the scant initial information, advanced at surprising speed. The genetic characterization and sequencing of the
new virus, then still called Wuhan-Hu-1 or 2019-nCoV, was achieved during the month of January 2020 (Wu et al., 20203;
Wau et al., 2020b). On February 11, the term “severe acute respiratory syndrome coronavirus 2” (SARS-CoV-2) was pro-
posed (Gorbalenya, 2020).

A little earlier, on January 24, the Chinese Center for Disease Control and Prevention (CCDC) shared the first image of the
coronavirus, still without its final name, obtained by electron microscopy (National Microbiology Data Center, 2020) (see
Figure 1a). It was not of high quality, but the genetic sequence of the virus had been obtained. Therefore, on February
13, the Rocky Mountain Laboratories (RML), belonging to the National Institute of Allergy and Infectious Diseases (NIAID)
in the USA, revealed new high-resolution images, captured a few days earlier from a US patient infected with Covid-19
(De-Wit; Fisher, 2020). They used two techniques in different scanning and transmission electron microscopes. Elec-
tron microscopes use electrons instead of visible light and can magnify an image up to a million times (Egerton, 2016).

©2020 IVDC China CDC |

Figure 1. First real images of SARS-CoV-2. CCDC (a); NIAID (b) and Cryo-EM Centre, Shenzhen, China (c).
a. http://nmdc.cn/nCov/en

b. https://www.flickr.com/photos/niaid/albums/72157712914621487

c. https://www.biorxiv.org/content/10.1101/2020.03.02.972927v1.abstract
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The images were published in an open-access Flickr catalog,
retouched in false color to enable easy recognition of the
presence of SARS-CoV-2 (see Figure 1b). Structural and mor-
phological presentations of the coronavirus, including the
first images produced by cryogenic electron microscopy (cr-
yoEM) at higher resolution, were also obtained very quickly
and published on March 5, 2020 (Liu et al., 2020) (Figure 1c).

Beyond the actual images, the first public-domain model
of the SARS-CoV-2, designed in 3D, emerged on January
30, 2020 from the Center for Disease Control and Preven-
tion (CDC) (Figure 2). This reasonably scientific reconstruc-
tion reveals the morphology of the SARS-CoV-2 coronavirus
(Eckert; Higgins, 2020), including the striking protein spikes
that adorn its surface, looking like a surrounding corona and
leading to the name coronavirus. These protein spikes are
what allow the virus to enter human cells.

Many variations of this image have emerged. It even
appears, with minor changes, in many paid photo reposito-
ries; for example, it is available on Getty Images with slight
modifications for 475 euros for professional use.

When reporting on the pandemic, the media have shown

Figure 2. The first three-dimensional image of SARS-CoV-2,
published in the public domain on January 30, 2020, in the Public
Health Image Library (PHIL), by Alissa Eckert and Dan Higgins
(2020).

https://phil.cdc.gov/details.aspx?pid=23312

many similar images. Although coronaviruses have a similar structure, many sources of information and designers have
transformed the protein spikes into long tentacles, either by adapting old repository images or by using images from
other previous viruses that do not correspond to the cause of Covid-19 (Figure 3).
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Figure 3. Some examples of the use of nonreal images of the coronavirus and other viruses from image repositories, in the TV news.

a. Local news in ABC, USA.

b. News in Al Jazeera, Qatar.

c. News in Channel 8 in CBS/MyNetwork TV, USA.
d. Breaking news, Fox2, USA.

e. News in Nzdt, New Zealand.

f. News in Spanish, France24, France.
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Many images are retouched by media design services to When reporting on the pandemic, the

adapt.the colqr and other attributes of the coronavirus media have shown many similar images
to their brand image (Figure 4). Most of them do not co-

rrespond to the appearance of SARS-CoV-2 either, but

rather other, influenza viruses, feline viruses, models touched up according to scientific criteria, or they are just imagi-
nary (Figures 3, 4, 5a, 5b). In the period between March 10 and April 17, 2020, it was unusual to use actual images of
the coronavirus in the daily news (Figures 5c and 5d), despite their being available for free from numerous research and
distribution sources.

Images, and their design and presentation, have effects on the attention of both spectators (Smeesters; Mandel, 2006;
Andreu-Sanchez et al., 2017; 2018) and consumers (Nebenzahl; Jaffe; Lampert, 1997). The power of words and images
in advertising has been demonstrated and studied for years (Snyder; DeBono, 1985; Andreu-Sanchez; Martin-Pascual,
2014). Likewise, the visual supports that accompany informative scientific texts have a clear effect on how the general
public judges scientific reasoning and the credibility of scientific information (McCabe; Castel, 2008; Keehner; Maybe-
rry; Fischer, 2011).

The purpose of this investigation is to determine the nature of SARS-CoV-2 coronavirus images that were available on the
internet at the beginning of the declaration of the Covid-19 pandemic, on March 11, 2020.

2. Methods

This article studies the images related to the SARS-CoV-2 coronavirus available on the internet during the start of the first
Covid-19 pandemic. To do this, we carried out a systematic search for images using various search engines (Google search
images, Duck duck go images, and Yahoo images) from different devices and IP addresses, all located in Spain, between
March 10 and 16, 2020. We searched using the terms “SARS-CoV-2” and “Covid-19”. We selected the images that referred
to the coronavirus, avoiding images of hospitals, patients, or others. A total of 71 different images of the coronavirus were
collected by these searches. During that same time period, we traced their sources and recorded them in a document.

@, 24h

ORES NO ESENCIALES

Chandig

KORONAVIRUS

MIMORIADNA RELACIA

Figure 4. Some examples of the adaptation of coronavirus images to the chromatic esthetics of the media.

a. Debate program, note that on the right they have wrapped the Earth with the coronavirus cover, ZDF, Germany.
b. Canal 24horas in RTVE, Spain.

c. News on India Today, India.

d. K21 News, Pakistan.

e. News on TV Markiza, Slovakia.

f. NTV7, Malaysia.
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Figure 5. Coronavirus models that do not correspond to SARS-CoV-2 and are not real (a, b) and real models, scarce in the media, that are retouched (c, d).
a. Central Korea TV show, North Korea.

b. Antena 3 news, Spain.

c. A slightly realistic image, BBC News, UK.

d. One of the few TV channels that regularly uses real images, even if they are retouched, Deutsche Welle, Germany.

We studied all the images considering two parameters:

their attributes and their sources. In identifying the at- Many images are retouched by media

tributes, we considered whether the images were pho- design services to adapt the color and
tographs or illustrations, whether they were black and other attributes of the coronavirus to
white or color, and whether they were two- or three-di- their brand image

mensional. For the study of the sources, we traced whe-
re these images were published during the selected period of time and noted the first two web pages that presented the
images. We performed a reverse search to triangulate the results.

We used a spreadsheet for the database, Sigmaplot 11.0 (Systat Software Inc.) to perform statistical calculations, and
Circus (Krzywinski et al., 2009) for the visual representation of the results.

3. Results

Of the total images (n = 71), 70.4% were illustrations while only 29.6% were photographs. Note that not all the photogra-
phs corresponded to SARS-CoV-2, being microscopic photographs of unspecified viruses. Viruses from animals, various
representations of influenza viruses, and representations of viruses invented through the imagination of design artists
were identified in the illustrations. Most of the images (90.1%) were in color, a curious fact as color microscopic photo-
graphs are not typical in the scientific field. Electron microscopes, whether scanning tunneling or cryogenic, operate in
grayscale, while color is added later using image retouching programs. Many of the photographic images included color
(71.4%), which shows an interest in conver-

ting scientific figures for esthetic reasons, Table 1. Categorization of the studied images and the number and percentage of those
although the use of color for pedagogical obtained in the sample (n =71)

reasons to distinguish coronaviruses from Photography 21 29,6%

i i i : Image type

the su'rroun.dm.g.blologlcal tlss.ue was'als'o gety| llustration 50 70,4%
sometimes justified (see NIAID images in Fi- Black and whit . 990

gure 1). Of the images, 70.4% were in three Color ackandwhtte o
dimensions, and once again it is interesting Color 64 90,1%

to note that only 29.6% of the images were 2D 21 29,6%

in two dimensions, which is the usual way Image depth 3D 50 70,4%

of representing microscope images in a real
and scientific way (see Table 1).
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These results point to a significantly greater use of color, The use of incorrect images of the SARS-

3D, and illustration in the visual representation of the
coronavirus. Thus, we see that the images used, at least
initially, to present SARS-CoV-2 information were mostly

CoV-2 coronavirus seems to be a mani-
festation of a low-intensity infodemic

not real.

On the other hand, we found several positive correlations between the attributes of the images:

photography — black and white (r=0.928, p = 0.023),
photography-2D (r=0.995, p = 0.0004),
illustration—color (r = 0.994, p = 0.0005),
illustration—3D (r = 0.999, p = 0.00003),

black and white—2D (r =0.93, p = 0.02),

color—3D (r=0.993, p = 0.0008).

Graph 1 presents a chord diagram showing the individual distribution of the attributes in each studied image.

We also studied the sources of information in which these images were found. We found that, of the 71 images (see
Table 2):

32 were on medical and/or scientific information websites;
31 in the media;

15 in image repositories;

12 on institutional websites; and

4 in encyclopedias (Wikipedia and Encyclopaedia Britannica).

o o 03 02 01 Photography

\
~ =
= —

Graph 1. Chord diagram with the formal categories of the images and the sample of collected images. Each number corresponds to one of the sample
images. Each string indicates the connection between the image and the image attribute studied. Note the smaller number of photos, 2D, and black-
and-white images, which usually correspond to real images of SARS-CoV-2.
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Table 2. Information sources that contained the analyzed images. There is a total of 75 sources, distributed in five categories. Some images were in
various sources at the same time, sometimes with minor variations in number, shape, or color. And some sources had several of the studied images.
Source: authors’ elaboration.

Source type Number Sources

NIAID (x2), Medical News Today (x2), The Lancet (x2), Thailand Medical News (x2), Hospital Vall d’He-
bron, Agencia Sinc, Idescubre, Intermountain Healthcare, Dr. Diyorki, AARP, Labmedica, Creative Biolabs,

Medical and/or scientific 32 Su doctor informa, Covid-19 portal, Naked Science, diabetes connections, Nexu Science Communication,

information websites Positively Aware, Consorci sanitari de I'’Alt Penedés, Biorxiv, GEN. Genetic Engineering & Biotechnology
News, Innophore, virology blog, Medscape, The Scientist, The Native Antigen Company, Xenex, Drug Tar-
get Review

Express (x3), CNN (x2), BBC (x2), MSN (x2), Eurasiareview, The Sydney Morning Herald, as, Rtve, Oman
Observer, Arabian Business, Daily Mail, Radio San Joaquin, FSR magazine, Techylawyer, Daily Star, Mi-

Media 31 rror, Bussiness Today, Con nuestro Perti, 20 minutos, jHola! México, Sputnik mundo, CatalunyaPress, EI
mundo, The Wall Street Journal, Aljazeera, Correo del Orinoco
L iStock (x3), Pixabay (x3), Getty Images (x3), Dreamstime, Fine Art America, Science Photo, Tosshub, Shu-
Image repositories 15

tterstock, Turbosquid

Kaobenhavns Professions Hgjskole (University College Copenhagen) (x3), Universitat Internacional de Ca-
Institutional websites 12 talunya, United Nations, University of Georgia, Scotch College, University of Michigan, Universidad del
Desarrollo, University of Washington, Czech Republic Tourism, Universitat de Barcelona

Encyclopedias 4 Wikipedia (x3), Encyclopaedia Britannica

The analyzed images were found in 75 sources, mainly in the general media and on websites containing medical and/or
scientific information. There were:

- 28 sources of medical and/or scientific information, including websites of medical centers, communication agencies,
and scientific media, scientific information blogs and pages of medical companies, and/or scientific services that offer
information on SARS-CoV-2.

- 26 media sources not specialized in medical or scientific information.

- 10 institutional websites as sources of information, 8 of them being pages of university centers, one from the United
Nations, and the other corresponding to the tourism office of a country.

- 9 repositories, containing both any type of image and scientific images. Most of the images in these repositories are
paid. One can also find images from free scientific sources for sale in these repositories.

- Finally, the encyclopedic sources found correspond to Wikipedia and Encyclopaedia Britannica.

We then considered the distribution in different categories, to determine the relationship between the types of sources
and the attributes of the images, but did not find a significant relationship (x> = 26.082, p = 0.163). The images used may
be photographs (real or true images) or illustrations (not real or false images). lllustrations predominate over photogra-
phs in most types of sources:

- repositories (86.6%)

- media (58.1%)

- medical and/or scientific information websites (71.9%)

- institutional websites (83.3%) and

- encyclopedias (25%).

Only in encyclopedias (Wikipedia and Encyclopaedia Britannica) the use of real photographs exceed the use of illustra-
tions to inform about the SARS-CoV-2 coronavirus.

4. Discussion and conclusions

These results represent a sample of the images used for educational and reporting purposes in the early days of the
SARS-CoV-2 pandemic on the internet. This is a period of time during which internet searches for the terms “SARS-
CoV-2" and especially “Covid-19” increased progressively (De-la-Serna, 2020). Through this research, we see what kinds
of images were presented to citizens on the internet in that initial time.

Based on these results, the reference image used in the media and other sources on the coronavirus causing Covid-19 is
a retouched design image for illustration, in color and three dimensions, rather than a real image.

These results are interesting given that the first image of the SARS-CoV-2 coronavirus dates from January 24, 2020 and,
with more quality, from February 13 of the same year. The predominance of 3D color illustrations was not a forced se-
lection due to the lack of real publications as of March

2020, but content creators opted for more artistic or Many of the virus images used to report

esthetic options. The original scientific images did not SARS-CoV-2 or Covid-19 are represen-
take on the importance that they should perhaps have

had in such an informational emergency situation. These tations Pf viruses that affect amm.als'
results cause us to reflect and ask ourselves whether we other different respiratory coronaviru-
would be willing to be informed about other types of ses, or other diseases such as influenza
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real content using imaginary illustrations. It seems that The reference image of the coronavirus
we are in the era prior to photography, when illustrators that causes Covid-19 used in the media

represented the reality of information (Peldez-Malagon, . hed. th di . | |
1998). The scientific dissemination on Covid-19 uses IS a retouched, three-dimensional, color,

more visual metaphors or drawings in preference to the illustration design rather than a real image
scientific reality as captured by microscopic photogra-

phy. Biomedical information transmitted by the media is of great value for citizens to make decisions regarding their
health (Casino, 2019), so it would be good for journalists and communicators in general to become aware and carry out
a reflection exercise in this regard.

Image banks are a source of essential resources for any content creator, but their increasing use causes the world’s me-
dia to resemble each other more and present a very similar visual world (Machin, 2004). Although it is true that they are
very useful, there are areas such as the scientific field in which material should be sought from contrasted sources and
not banks of artistic images. Many public scientific organizations (National Institute of Allergy and Infectious Diseases,
NIAID, National Institutes of Health, NIH, National Aeronautics and Space Administration, NASA, among others) offer
free use of their content. In addition, during the Covid-19 pandemic, many commercial scientific publishers (Taylor and
Francis Group, Cambridge University Press, Springer Nature, and Elsevier, among others) left open all their content rela-
ted to the SARS-CoV-2 coronavirus. Therefore, access to real information and photos is not a problem preventing infor-
mation providers and communicators from using real scientific sources. In addition, since content copyright has a direct
influence on communication practice (Oppenheim, 2020), this specific trend of open research publication eliminates the
differences between media with different economic levels.

The illustrations shown in the information in the context of the Covid-19 crisis are fundamental, since we know that the
form of visual presentations has an impact on the attention of the viewer (Andreu-Sanchez et al., 2017; 2018). Although
it is true that what has the greatest impact in this crisis is the deaths, it is known that the attributes and colors of images
impact on emotions (Barry, 2009). Therefore, future research is necessary to determine the emotional impact that this
may have had on society.

Often, these fake images are used to decorate a set that is used to provide information (see Figures 3, 4, and 5). Other
times, the recreated virus images are used in news on the web and to illustrate information about the coronavirus or its
disease. It even seems that the attribution of the images, many to a photo repository instead of a laboratory or research
center, provides them with legitimacy. This lack of rigor in coronavirus images is not only due to their metaphorical use.
The use of unrealistic (or fake) images of the SARS-CoV-2 coronavirus seems to be a manifestation of a low-intensity in-
fodemic. This does not represent a disinformation hoax, but it affects the rigor of the news to various degrees. Here, too,
content reception research is needed to confirm how the content presented is interpreted, especially if such retouched
or erroneous images are used to illustrate information. Many of the images used to report on SARS-CoV-2 or Covid-19
are depictions of viruses from cats or other animals, other diseases such as influenza, or other respiratory coronaviruses
other than that identified as causing Covid-19. A possible solution would be to be especially careful in attributing and
explaining the genesis of the images used. On the one hand, this has ethical implications regarding the rigor of infor-
mation and knowledge management, but on the other, it seems to have economic interests regarding the generation of
esthetic assets for paid image repositories. The large number of reconstructions of SARS-CoV-2 have created a chimera
of disinformation that is increasingly distant from the appearance of the real coronavirus that causes Covid-19.

Most of the SARS-CoV-2 coronavirus images in the sam-
ple used in this work are unrealistic reconstructions or
alterations (70.4%). Often, the most realistic photogra-

False images or imaginary illustrations
of the Covid-19 coronavirus predomina-

phic representations are also altered by the use of false te in all studied sources of information,
color (71.4% of all the studied photographs), although except those documented in encyclope-
logically, this affects the illustrative rigor of the news dias or scientific articles

about Covid-19 less than the use of erroneous images.

As information professionals, we must use, when possible, rigorous real images of SARS-CoV-2, just as we would do with
any other target of information provision.
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