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The search for an effective solution to control the COVID-19 pandemic has mobilized an unprecedented effort by science to develop a vaccine against the disease, in which pharmaceutical companies and scientific institutions from several countries participate. The world closely monitors research in this area, especially through media coverage, which plays a key role in the dissemination of trustful information and in the public’s understanding of science and health. On the other hand, anti-vaccine movements dispute space in this communication environment, which raises concerns of the authorities regarding the willingness of the population to get vaccinated. In this exploratory study, we used computer-assisted content analysis techniques, with WordStat software, to identify the most addressed terms, semantic clusters, actors, institutions, and countries in the texts and titles of 716 articles on the COVID-19 vaccine, published by The New York Times (US), The Guardian (United Kingdom), and Folha de São Paulo (Brazil), from January to October 2020. We sought to analyze similarities and differences of countries that stood out by the science denialism stance of their government leaders, reflecting on the severity of the pandemic in these places. Our results indicate that each newspaper emphasized the potential vaccines developed by laboratories in their countries or that have established partnerships with national institutions, but with a more politicized approach in Brazil and a little more technical-scientific approach in the United States and the United Kingdom. In external issues, the newspapers characterized the search for the discovery of a vaccine as a race in which nations and blocs historically marked by economic, political, and ideological disputes are competing, such as the United States, Europe, China, and Russia. The results lead us to reflect on the responsibility of the media to not only inform correctly but also not to create stigmas related to the origin of the vaccine and combat misinformation.
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INTRODUCTION
Vaccines are important achievements for public health not only for controlling or eradicating diseases but also for reducing health care costs and inequalities between countries (Andre et al., 2008). With 73 million cases and more than 1.6 million deaths in several countries by early December 2020 (Worldometer, 2020), the current COVID-19 pandemic required an unprecedented effort by science to develop a vaccine against the new coronavirus SARS-CoV-2. Until that same period, the World Health Organization counted 162 vaccine candidates in the preclinical phase (animal testing) and 52 in the clinical phase (human trials) (WHO, 2020a).
But just developing a vaccine is not enough for fighting a disease. Especially in a global health emergency, the vaccine must be available in all regions and, above all, there must be a willingness of people to get vaccinated (Schoch-Spana et al., 2020). This has been a challenge for authorities around the world, given the growing vaccine hesitancy (WHO, 2019) and the reverberation of anti-vaccine conspiracy groups (Hussain et al., 2018; Johnson et al., 2020).
In this regard, communication is an important tool for community engagement and social mobilization (Goldstein et al., 2015), and the media is one of the actors in this process (Quinn et al., 2020). With the advancement of the COVID-19 pandemic, the world closely monitors research for the development of a vaccine, especially through media coverage, which plays a key role in the dissemination of trustful information and in the public’s understanding of science and health. Studies show that the media can have a crucial effect on risk perception and public protection behaviors (Chen and Stoecker, 2020; Vai et al., 2020).
To better understand how the media have treated this issue, we conducted an exploratory study to analyze the coverage of three major newspapers in the United States, the United Kingdom, and Brazil. At different times of the pandemic, these countries recorded the highest rates of infection and death by the new coronavirus (Worldometer, 2020) and stood out negatively for the science denialism stance of their government leaders (Pollock et al., 2020; The Lancet, 2020; Yamey and Gonsalves, 2020), which motivated us to analyze their similarities and differences.
BACKGROUND
A review by Catalan-Matamoros and Peñafiel-Saiz (2019) shows that traditional media coverage of vaccines has been the subject of research in the recent years. The authors identified 24 studies published between 2007 and 2017, mostly focused on the HPV vaccine. They also identified the predominance of articles from North America (United States and Canada) and the preference for analyzing print media (newspapers and magazines). Regarding the content, most found negative messages about vaccines in the media, which suggest that the current situation may reflect the public discourses that have been circulating for several years.
Meyer et al. (2016) noted that the most common risk messages in Canadian newspapers about the seasonal flu vaccine concerned its possible ineffectiveness, poor understanding of science about the vaccine, and the possibility that it could cause harm, including death. Another study of 250 internet articles on the HPV vaccine also concluded that comprehensive information about the immunizer, the viral infection, and its relationship with cervical cancer was limited (Habel et al., 2009). Therefore, such results show that these issues must be properly addressed, not only when there is a major health crisis.
Studies also suggest the correlation between news consumption and the adoption of certain behaviors. Chen and Stoecker (2020) estimated that every 100 additional media reports about influenza published in October in the United States between 2010 and 2017 were associated with an increase in the vaccination uptake rate of 0.3 percentage points among those aged over 65. This is an important point of attention in the COVID-19 pandemic, since the population was encouraged from the beginning to adopt basic hygiene measures to avoid contamination. A survey carried out in the early stages of the new coronavirus pandemic in Italy identified a crucial relationship between news consumption, threat perception, and the use of protective behaviors, such as social distancing (Vai et al., 2020).
The same is valid for the willingness to get vaccinated. In recent years, the decrease in immunization rates and the resurgence of vaccine-preventable diseases, such as measles, have made the WHO to list vaccine hesitancy among the ten threats to global health. According to the WHO, complacency, inconvenience in accessing vaccines, and lack of confidence are the main reasons for this situation (WHO, 2019). For Goldstein et al. (2015, p. 2), “where and who the messages come from is significant when lack of trust is a driver of hesitancy”. In this context, the anti-vaccine discourses and movements are gaining strength, with the fertile ground of social media for the dissemination of disinformation (Hussain et al., 2018).
An analysis of the complex network of activities of approximately 100 million individuals in Facebook between February and October 2019 revealed that, although in a smaller number, the anti-vaccination clusters become central in terms of positioning within the network, while pro-vaccination clusters are more peripheral (Johnson et al., 2020). Regarding Twitter, Wilson and Wiysonge (2020) analyzed more than 258,000 vaccination-related posts between 2018 and 2019 and estimated that a one-point shift upwards in the five-point disinformation scale was associated with a nearly two percentage point drop in mean vaccination coverage over the years. Twitter has even greater weight in the US and Brazil, as it is the social media actively used by the then President Donald Trump and President Jair Bolsonaro.
A review study by Puri et al. (2020) found that, in general, research has shown that anti-vaccine content often generates greater user engagement on social media. However, when analyzing the 100 most engaged hyperlinks between 2018 and 2019, Massarani et al. (2020) observed greater interest of Brazilians in favor of the vaccine but with the limited presence of content produced by academic and scientific institutions. In addition, among the hyperlinks to texts with positions contrary to the vaccine, most contained false information.
Science denialism, which underlies anti-vaccine movements, also has a political element that has been reflected in the coverage of the COVID-19 pandemic. At the beginning of the crisis in the US, researchers noted that right-wing media outlets were more likely to make inaccurate statements about the origins and treatment of the disease, and people who reported consuming more of these news were later more likely to express misinformed opinions, such as a supposed exaggeration of experts regarding the severity of the pandemic (Motta et al., 2020).
Still in the early moments of the new coronavirus outbreak, Hart et al. (2020) verified an expressive presence of political actors in the US newspapers’ coverage, in addition to a high degree of polarization in newspapers and television networks content. This last aspect was even more evident in the case of the COVID-19 vaccine, which mobilized the efforts of great world powers, such as the United States, the United Kingdom, Russia, and China, adding to the crisis elements of nationalism and global competition (Sanger et al., 2020).
As will be shown in the discussion of the results, in our view, political aspects are part of science, but the way in which these issues are addressed by the media can contribute to mitigate or Strengthen prejudices. In the United States and Brazil, for example, people were less willing to get vaccinated with a vaccine originating in China or Russia (CPS, 2020; Kreps et al., 2020). This is a worrying scenario, since vaccination is considered more than individual protection, but one way to achieve the so-called herd immunity: the immunization of a large part of the population to reduce transmission and guarantee collective protection (Mallory et al., 2018).
MATERIAL AND METHODS
This exploratory study aims to analyze the coverage on the COVID-19 vaccine in newspapers in the United States, the United Kingdom, and Brazil. In addition to being strategic nations in their regions, these countries were chosen because they were marked by controversial government administrations regarding the outbreak (Pollock et al., 2020; The Lancet, 2020; Yamey and Gonsalves, 2020), including vaccination. Until the beginning of December 2020, the US, Brazil, and the United Kingdom were, respectively, the first, the second, and the sixth countries with the highest number of deaths from COVID-19 (Worldometer, 2020). Furthermore, we seek to advance in relation to the research on COVID-19 carried out so far by adding new national contexts and extending the period of analysis, contributing to updating the understanding of science communication during a major health emergency.
Although there is a tradition of studies on science communication in traditional media (Nisbet et al., 2003; Roche and Muskavitch, 2003; Dudo et al., 2007; Medeiros and Massarani et al., 2010), our choice for newspapers was also supported by a resumption of public attention in legacy media as reliable sources of information in the COVID-19 pandemic (Casero-Ripollés, 2020; Vai et al., 2020).
We selected elite newspapers in their respective countries, thus characterized by being historically consolidated commercial news organizations of national daily circulation and with a more balanced coverage in general (Lacy et al., 1991). Because they acquired credibility with the public and within the journalistic community itself, elite newspapers can also influence the coverage of other media outlets (Carpenter, 2007). We also looked for newspapers that made the full content available online, since we were interested in analyzing all publications. Thus, The New York Times (United States), The Guardian (United Kingdom), and Folha de São Paulo (Brazil) were selected.
For the composition of the corpus, we searched the three websites1 for articles published between January 1 and October 31, 2020, with the keywords vaccine and vaccines, combined with the keywords coronavirus, covid, or pandemic (in English and Portuguese). As our objective was to analyze only articles which focused mainly on the vaccine, from this initial set, we selected those in which the word vaccine/vaccines appeared in the title. The final corpus resulted in 716 articles—339 from Folha de São Paulo, 199 from The Guardian, and 178 from The New York Times.
For the collection of texts, we used web scraping modules developed for the Python programming language. All content was stored in an Excel spreadsheet, from which the quantitative information of the corpus was extracted: number of articles published over the months, length, and distribution in sections. As it is a vast textual data, for an exploratory content analysis, we opted for a computer-assisted statistical processing, using WordStat 6, a text mining software from Provalis Research.
Big data analytics has been widely used in studies of large amounts of unstructured textual data, expanding the possibilities in social sciences research (Castelfranchi, 2017). One of the advantages is to be able to work with the full data, rather than using sample selections that can inevitably cause limitations and bias. In addition, the increase in data available on the Internet is accompanied by the development of quantitative and qualitative analysis tools (Cogburn, 2019) capable of exploring not only explicit aspects of the text but also its context, latent dimensions, and semantic aspects (Castelfranchi, 2017). This approach has already been used in studies on communication during health emergencies, such as the Spanish flu (Ewing et al., 2013), severe acute respiratory syndrome (Tian and Stewart, 2005), Zika virus (Wirz et al., 2018), and, more recently, COVID-19 (Liu et al., 2020).
In our study, for the set of articles in each newspaper, the following procedures were performed, adapted from Cogburn (2019): calculation of the most frequent words only in titles; calculation of the most frequent words in the body text; hierarchical clustering; and multidimensional scaling from the proximity and co-occurrence between words.
To calculate the frequency, both in body texts and in titles, we opted for the TF-IDF (Term Frequency weighted by Inverse Document Frequency). The technique is based on the assumption that the more often a term occurs in a document, the more it is representative of its content, but this importance needs to be weighed by the number of documents in which it appears (Provalis Research, 2010). According to Cogburn (2019), the calculation allows to identifying words considered more “important” in the corpus. The analysis of the body text corpus was made based on the 100 words with the highest TF-IDF. It was not necessary to define this limit in the title corpus, as the resulting set of words was smaller.
The hierarchical clustering is generated by the software by calculating a similarity matrix, based on the co-occurrence of the words, that is, whenever two words appear in the same paragraph. This option is most appropriate for identifying the co-occurrence of themes in individual subjects (Provalis Research, 2010). Multidimensional scaling is a way of visualizing this proximity on a map, with a graphical representation of the word distribution in the corpus. The map is useful to detect meaningful underlying dimensions that may explain observed similarities between items (Provalis Research, 2010). These tools contribute to detection of patterns in a big textual data.
In an inductive approach, from a first look at the results, we understand that our comparative analysis should focus on the actors, institutions, and countries revealed in these word lists and conceptual maps, since they were representative and revealing of the direction of the coverage of the three newspapers. Finally, to assist in the interpretation of the results, the software tools keyword-in-context (which shows all the articles in which a given word appears) and proximity plot (which displays a list of the terms that most appear next to a given word) were used. In the next section, we present the main findings, using articles from the corpus to illustrate the results.
RESULTS
General Coverage Characteristics
In the three newspapers, there is a trend for the COVID-19 vaccine articles to increase over time (Figure 1). This growth is more constant in Folha de São Paulo, which reaches its peak in October, with 103 publications. The New York Times and The Guardian follow a similar pattern of attention to the issue, with a gradual increase until May and falling in June. From then on, the US newspaper mixes periods with more and fewer articles, with September being the month with the highest number (53). The British newspaper, on the other hand, resumes its upward trend until September, which is also the month with the most publications (40), and falls again in October.
[image: Figure 1]FIGURE 1 | Number of articles on COVID-19 vaccine published from January to October 2020 by The New York Times, The Guardian, and Folha de São Paulo.
Despite having published fewer articles, the texts of The New York Times are notably longer than the others, with an average of 1,285 words. The Guardian follows with 827 words on average. Folha de São Paulo, which produced the largest number of articles in comparison with the other two, is characterized by smaller texts, with an average of 699 words, which represents just over half of that registered in the US newspaper.
We also calculated the distribution of the articles by the sections of each newspaper. Although they adopt different nomenclatures, it is possible to note that, in January and February, the few articles related to a possible vaccine against the new coronavirus were published exclusively in the Health or Science sections. From March, the subject became much more distributed in other sections, achieving a wide variety of approaches, including Politics, Economics, Opinion, and even Entertainment and Sports sections. In The New York Times, the sections Health (65), Politics (23), and Opinion (16) were the ones that most addressed the topic2. In The Guardian, the World section concentrated most of the articles (107), followed by Opinion (21) and Society (21). In Folha de São Paulo, the distribution was between Balance & Health (205), Columnists (51), and Daily (28).
Coverage Focus
The sets of the 100 words with the highest TF-IDF index in the body texts (Table 1) reveal that The New York Times and The Guardian’s coverage focused on the trials conducted by pharmaceutical companies for the development of a COVID-19 vaccine. This approach also appears in Folha de São Paulo with reference to the testing phases, although there was an emphasis by the Brazilian newspaper on the prognosis to produce a possible immunizer (production, doses). A particularity of the British newspaper was the frequent references to the anti-vaccine movement, generally mentioned as obstacles to disease control (US anti-vaxxers aim to spread fear over future coronavirus vaccine—The Guardian, 5/29/2020).
TABLE 1 | Most frequent words in the body texts of The New York Times, The Guardian, and Folha de São Paulo, arranged by the TF-IDF value.
[image: Table 1]The way this content was distributed can be visualized on the conceptual maps (Figures 2–4). The circles represent the most frequent words and are differentiated by the size (the larger the circle, the greater the frequency of the item); by the distance from each other (the closer, the greater the tendency to occurring closer in the texts); and by the color (each color represents a cluster). The images show coverage of several subjects in the same cluster in The New York Times and more delimited topics in The Guardian and Folha de São Paulo.
[image: Figure 2]FIGURE 2 | Conceptual map with clustering of The New York Times.
[image: Figure 3]FIGURE 3 | Conceptual map with clustering of The Guardian.
[image: Figure 4]FIGURE 4 | Conceptual map with clustering of Folha de São Paulo.
In the US newspaper, a single cluster dominates the corpus, gathering governmental issues and technical and scientific aspects related to the tests and research conducted by companies in the country. The other terms are not enough to form well-defined clusters. In the British newspaper, the clusters on the left portion show the division of coverage between the internal context (cluster 1), focusing on the research of the pharmaceutical company AstraZeneca and the University of Oxford, and the external context (2 and 3), which includes China, Russia, and Australia. Technical and scientific issues form well-defined clusters on the lower-right portion (4, 5, and 6).
The same pattern of content distribution can be observed in Folha de São Paulo, with the internal references in two clusters on the left (1 and 2), related to political discussions on production, in Brazilian scientific institutions, of vaccines developed by the companies Sinovac (China) and AstraZeneca/University of Oxford (United Kingdom). The cluster on the lower-central part (3) highlights discussions about the obligation to take the vaccine.
The right portion shows two well-defined clusters (4 and 5), which gather technical and scientific terms related to tests, immune response, safety, and efficacy. The external context appears in two clusters: on the upper-central portion (6), bringing together Brazil, the United States, and China and on the right (7), with references to the immunizer produced by Russia, called SputnikV.
Titles
From the calculation of the TF-IDF frequency of the words only in the titles, we sought to identify the terms that revealed both the subject highlighted in this element of the text and the lexical choices of each newspaper to draw the reader’s attention (Table 2). Trial/trials and test/tests are terms that suggest news stories focused on updating the vaccine development process, but the particularities of each country’s coverage are evident with the words safety (Vaccine makers keep safety details quiet, alarming scientists—The New York Times, 9/13/2020), potential (Coronavirus: the four potential vaccines bought up by United Kingdom—The Guardian, 7/29/2020), and obligatory (This vaccine will not be obligatory, period—says Bolsonaro about CoronaVac—Folha de São Paulo, 10/19/2020).
TABLE 2 | Most frequent words in the titles; and most frequent actors, institutions, and countries in the texts of The New York Times, The Guardian, and Folha de São Paulo.
[image: Table 2]In the three newspapers, the word race is also among the most used in the headlines, such as: Profits and pride at stake, the race for a vaccine intensifies (The New York Times, 2/5/2020); Five organisations in the race to develop a coronavirus vaccine (The Guardian, 5/18/2020); and Vaccine race confronts China and USA again (Folha de São Paulo, 4/17/2020). These examples also illustrate some of the actors that appear in the coverage (world powers and their companies) and the interests mobilized (profits and pride).
There is little emphasis on the name of institutions in the headlines. The University of Oxford is the only institution named in the title corpus, in the headlines of The Guardian and Folha de São Paulo. However, it is necessary to pay close attention to the option of the Brazilian newspaper for the adjectives Chinese and Russian to refer to the vaccines produced in these countries, to the detriment of the name of the respective companies, or research institutes (How is the ‘Chinese vaccine’ going around the world and in Brazil—Folha de São Paulo, 10/17/2020; Russian vaccine research for COVID-19 has been surrounded by secrecy—Folha de São Paulo, 8/11/2020).
International Players
Finally, we identified the countries, actors, and institutions that appear among the 100 words with the highest TF-IDF in the body texts. China and Russia are the countries that emerge frequently in the coverage of the three newspapers (Table 1). The first country appears with great prominence in The New York Times, being the fourth most important word in the corpus. Russia comes in the 12th. The positions between these two countries are reversed in the Brazilian and British newspapers, where they appear a little less accentuated, but still relevant.
Besides being countries that are undergoing research into the development of vaccines, China and Russia appear in the coverage due to accusations of cybercrime (US to accuse China of trying to hack vaccine data, as virus redirects cyberattacks—The New York Times, 5/10/2020; United Kingdom ‘95% sure’ Russian hackers tried to steal coronavirus vaccine research—The Guardian, 7/17/2020).
Once again, The Guardian pays special attention to Australia and, somewhat less, to the European Union. With a much lower degree of importance, the United States and Canada appear in Folha de São Paulo and The New York Times corpus, respectively.
Actors Involved
Among the actors with the greatest prominence in the coverage, the name of the then president of the United States, Donald Trump, appears in the first top ten not only in The New York Times but also in The Guardian, even more prominently than in the US newspaper (Table 1). It is interesting to note that, among the 100 words with the higher TF-IDF in the British newspaper corpus, the name of Prime Minister Boris Johnson does not even appear. The Guardian’s attention to the American situation is reinforced by reference to Doctor Anthoni Fauci, a leading American infection-disease expert. In Folha de São Paulo, the name of the president of Brazil, Jair Bolsonaro, presented the highest index of importance among all words.
Still in this aspect, the Brazilian newspaper concentrated its coverage basically on government figures: in addition to the president, the governor of São Paulo, João Doria, and the Minister of Health, Eduardo Pazuello. In the other two newspapers, there is a greater diversity of actors, with representatives of the scientific field, such as Moncef Saloui (scientific adviser of Operation Warp Speed), Dan Barouch (Beth Israel Deaconess Medical Center), and Jonathan Heeney (University of Cambridge).
The coverage of The New York Times and The Guardian also features characters explored in depth, but in more punctual articles. In the US newspaper, tennis player Novak Djokovic emerges as a denialist voice of the sport, with anti-vaccine discourse and having promoted a match at the height of the pandemic (Novak Djokovic on coronavirus, vaccines and his ill-fated Adria Tour—The New York Times, 8/20/2020). The Guardian’s frequent mention of the name of Australia’s Prime Minister Scott Morrison can be explained by the fact that the British newspaper has an edition aimed at that country.
Companies and Institutions
The pharmaceutical companies appear in greater quantity and importance in The New York Times (Table 1). In the 100 most frequent terms based on the TF-IDF, there are no mentions of institutions of another nature by the newspaper. Its coverage referred to seven laboratories with vaccines under development, six of them in the US and only one based in the United Kingdom. The other newspapers included public science and technology institutions and universities that work in partnership with pharmaceutical companies, and government agencies linked to public health.
In The Guardian, the institution with the most importance in the corpus is from the US—the Food and Drug Administration (FDA). But it is noteworthy that the British newspaper is the only one that devotes some attention to international vaccine development initiatives, such as the Global Vaccine Alliance (Gavi) and the Coalition for Epidemic Preparedness Innovations (CEPI), which participate in Covax, an agreement to guarantee equitable access to vaccines against COVID-19. When referring to these initiatives, some articles from The Guardian deal with the problem of equity in the distribution of the vaccine globally (How will the world’s poorest people get a coronavirus vaccine?—The Guardian, 6/24/2020). The World Health Organization appears only in the Folha de São Paulo corpus.
DISCUSSION
Global Media Attention
The COVID-19 pandemic caused an exponential increase in news production and consumption. Liu et al. (2020), in the Chinese context, and Casero-Ripollés (2020), in the United States, verified that this growth occurred as the crisis worsened in the respective local scenarios. In the specific case of the vaccine articles published by The New York Times, The Guardian, and Folha de São Paulo, the coverage intensifies as of March, coinciding with the pandemic declaration by WHO (WHO, 2020c).
There are differences in the number of articles published by each newspaper, but considering the length of the texts, it is possible to state that the three of them provided similar amounts of content. The word distribution in the corpus of each newspaper, revealed in the concept maps (Figures 2–4), is an indication of their editorial choices and the way the news reaches the public in the three countries: topics covered simultaneously in the US newspaper and a more pronounced division of subjects in the British and Brazilian newspapers, but all of them monitoring the issue from the internal and external perspectives.
In any case, the presence of vast online content in these important newspapers is consistent with the pre-pandemic study by Mukerjee et al. (2018). The authors analyzed the US and the British media coverage on the 2016 American presidential election and the 2016 Brexit referendum, respectively. The conclusion was that the two networks exhibited a cohesive core, essentially formed by legacy news outlets, which still stand as the main sources of news online.
The increased interest in the vaccine news can be explained by the fear and anxiety caused by a disease that spreads rapidly, causes deaths, and that, without effective treatment, has in the vaccine the hope of a solution. Another study based on these same newspapers, but focusing on news about preprint scientific articles, sustains this perception by revealing that the research most addressed in these articles had, as the theme, the search for treatment (drug trials) and the identification of antibodies in the population (seroprevalence) (Massarani and Neves, n.d., in press). The aforementioned study by Liu et al. (2020), which analyzed more than 7,700 articles from Chinese media outlets, also identified the media’s predominant focus on prevention and control procedure and medical treatment and research.
The Race Metaphor
The results also show how the health crisis gradually stops being a subject restricted to specialized coverage in science and health and starts to cover other sections. In the list of most frequent words (Table 1) and on the maps, there are several scientific terms that go through all the coverage, composing the daily lexicon of the readers. This highlights another characteristic of the COVID-19 pandemic: in the current stage of development of communication technologies, for the first time in history, a pandemic is accompanied by the media uninterruptedly, which includes monitoring research and testing for the development of a vaccine.
The New York Times and The Guardian, for example, launched a Coronavirus Vaccine Tracker (Kommenda and Hulley-Jones, 2020; Zimmer et al., 2020). The panels, which indicate the number of immunizers in each phase of testing being researched around the world, are the visual representation of the race for the vaccine discovery—a word often used in the articles’ titles in the three newspapers (Table 2). Faced with a lucrative and competitive pharmaceutical industry, this is not only a metaphor for speed but also for competition: in a race, whoever gets ahead wins.
The coverage reveals that in the case of the COVID-19 vaccine, the competition is formed by pharmaceutical companies, scientific institutions and, in a more symbolic way, by the countries they represent. Thus, some vaccines are identified not by their laboratory but by their nationality—an aspect that cannot be ignored when the interests of nations and blocs historically marked by economic, political, and ideological disputes are at stake, such as the United States, Europe, China, and Russia. Some articles even position the “competitors” in the dispute: In race for a vaccine, an Oxford group leads ahead (The New York Times, 4/27/2020); Russia claims to be ahead of rivals in race to produce COVID vaccine (The Guardian, 8/3/2020); China “leads race” for vaccine, with two in “final stage” (Folha de São Paulo, 7/7/2020).
The presence of these references in the headlines strengthens the risk of a rapid, incomplete, or biased seizure of the content. This is because the titles are essentially brief elements that need to attract the reader’s attention (Condit et al., 2001). In addition, it is worth remembering that newspapers are inserted in social media platforms and the sharing of their news often occurs only from the title (Massarani et al., 2020). Condit et al. (2001) showed that access to the content of a text is essential for the reader to adjust the interpretation of misleading information in the title.
Meaning Construction
We comprehend that all these aspects mentioned so far are inherent to the social dimension of science and, therefore, need to be discussed in the public sphere. But it is necessary to reflect on the meanings that can be constructed from certain media approaches, especially in countries such as Brazil and the United States, where conspiracy theories were driven by their own leaders, whose names appear prominently in the coverage of the respective newspapers. President Donald Trump, for example, was criticized for referring to the new coronavirus as a “Chinese virus”, giving the disease a racist sense (Rogers et al., 2020).
According to Habel et al. (2009), the way the vaccine is labeled in the news can have an impact on the public’s perception and, consequently, on the decision to take it. A survey shows that the Brazilian’s intention to get vaccinated decreases by 16.4% if the vaccine is associated with China and 14.1% if associated with Russia (CPS, 2020). The number of Brazilians who do not intend to get vaccinated increased from 9 to 22% between August and December 2020 (Datafolha, 2020). In the United States, a study found that a vaccine originating in China was associated with a 10% lower willingness to receive in contrast to one developed in the US (Kreps et al., 2020).
In the United Kingdom, 21% of survey respondents said they were unlikely to get a COVID-19 vaccine and 12% were unsure (YouGov, 2020). McDonnell (2020) states that this percentage does not indicate high levels of anti-vaccine opinions in that country, but the theme has nevertheless received significant attention from The Guardian. Movements against vaccination are not recent, but have gained more visibility in the current pandemic (Catalan-Matamoros and Elías, 2020). The anti-vaccine movement is already engaged in the dissemination of misinformation about the COVID-19 vaccine (Quinn et al., 2020) and has its spokespersons sharing inconsistent and contradictory information, as in the case of the sportsman mentioned in The New York Times coverage.
Scientific and Political Actors
The major presence of governmental and scientific actors and institutions in our corpus is in line with the result obtained in the review article by Catalan-Matamoros and Peñafiel-Saiz (2019) and by Catalan-Matamoros and Elías (2020) when identifying the sources used by the Spanish press on vaccine stories. However, our study records different incidences according to the newspaper analyzed: more focused on local political and government actors in Folha de São Paulo, and on scientific sources and institutions in The New York Times and The Guardian.
It is verified that the presence of these names in the Brazilian coverage is not simply linked to the choice of sources but to the repercussion of discussions about the origin of the vaccine and the mandatory vaccination in the country, led by political opponents. President Jair Bolsonaro even declared that he would not buy a vaccine from a Chinese company, even though the governor of the state of São Paulo—the most populous in Brazil and one of the most affected by the pandemic—had already signed an agreement with the Sinovac laboratory for the vaccine manufacturing (Bolsonaro talks about betrayal and says he will not buy Chinese vaccine—Folha de São Paulo, 10/21/2020). The Chinese company began testing volunteers in Brazil in July 2020, in partnership with the Butantan Institute, an important Brazilian public scientific institution.
It is not by chance that the word obligatory appears among the most frequent in the headlines of Folha de São Paulo. The results of the other newspapers suggest that the political aspect has been mitigated. In addition to a slight diversity of actors in the US newspaper, the focus is on the word safety, while in The Guardian the use of the word potential to qualify vaccines demonstrates a caution when addressing the subject. The British newspaper covered the international perspective extensively, with great attention to the American and Australian situations, characteristic of the nature of the newspaper itself, which divides its content into four editions: United Kingdom, United States, Australia, and International.
The presence of political actors in the news, especially in Brazil, is indicative of politicization in coverage (Chinn et al., 2020), which is not necessarily negative (Hart et al., 2020). Again, the problem is when the “politicization of science” prevents the adoption of scientific adaptations that would benefit most people (Bolsen et al., 2014) and reaches worrying levels when decisions imply consequences involving public health and people’s lives, such as vaccination. Moreover, the results suggest that the coverage focus of the three newspapers seems to have left other issues in the background, as shown by the little presence of WHO and the limited discussion of social justice in accessing the COVID-19 vaccine by countries.
CONCLUSION
This exploratory study allowed us to identify the general characteristics of the coverage of three important newspapers in the United States, the United Kingdom, and Brazil on the development of a vaccine against COVID-19, contributing to the understanding of the relationship between communication and science in a public health emergency. The use of computer-assisted text analysis techniques made it possible to examine a significant volume of articles published over ten months. We consider that the selection of newspapers from countries characterized by the high incidence of the disease and the controversies involving the management of the crisis was also a differential for allowing a comparative analysis of more varied geographical and economic perspectives, in order to fill a gap identified by Catelan-Matamoros and Peñafiel-Saiz (2019) in relation to the locus of research on this theme.
In general, when focusing on internal issues, each newspaper emphasized the potential vaccines developed by laboratories in their countries or that have entered into partnerships with their national institutions, but with a more politicized character in Brazil and a little more technical-scientific in the United States and the United Kingdom. The external issues brought together the three media outlets, which characterized the search for the discovery of a vaccine as a race in which major world powers participate.
In comparison with previous studies on other vaccines, our analysis suggests that the severity and duration of a health crisis like the COVID-19 pandemic may have contributed to broadening the media’s approach to vaccine development, especially in two aspects—in the technical, with a more detailed coverage of the testing phase and the technologies involved in the research of an immunizer; and in the geopolitical aspect, addressing political, economic, and ideological dimensions that are also part of science.
Such results gain even more relevance since previous research has shown that the media can contribute to the public’s perception of health issues, including the decision to get vaccinated. Aware of this, research institutions and scientists have advised on the best communication practices related to vaccines, such as transparency, clarity, dialogue, training, and use of reliable sources (WHO, 2020b; Quinn et al., 2020; Schoch-Spana et al., 2020). Therefore, the media must also be fully conscious of its responsibility not only to inform correctly but also not to create stigmas and combat misinformation.
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FOOTNOTES
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REFERENCES
 Andre, F. E., Booy, R., Bock, H. L., Clemens, J., Datta, S. K., John, T. J., et al. (2008). Vaccination greatly reduces disease, disability, death and inequity worldwide. Bull. World Health Organ. 86, 140–146. doi:10.2471/blt.07.040089 
 Bolsen, T., Druckman, J. N., and Cook, F. L. (2014). How frames can undermine support for scientific adaptations: politicization and the status-quo bias. Public Opin. Q. 78, 1–26. doi:10.1093/poq/nft044
 Carpenter, S. (2007). U.S. Elite and non-elite newspapers' portrayal of the Iraq war: a comparison of frames and source use. Journalism Mass Commun. Q. 84, 761–776. doi:10.1177/107769900708400407
 Casero-Ripollés, A. (2020). Impact of Covid-19 on the media system. Communicative and democratic consequences of news consumption during the outbreak. El Profesional de La Información 29, 1–11. doi:10.3145/epi.2020.mar.23
 Castelfranchi, Y. (2017). Computer-aided text analysis: an open-aired laboratory for social sciences. Jcom 16, C04. doi:10.22323/2.16020304
 Catalan-Matamoros, D., and Peñafiel-Saiz, C. (2019). How is communication of vaccines in traditional media: a systematic review. Perspect. Public Health 139, 34–43. doi:10.1177/1757913918780142 
 Catalan-Matamoros, D., and Elías, C. (2020). Vaccine hesitancy in the age of coronavirus and fake news: analysis of journalistic sources in the Spanish quality press. Ijerph 17, 8136. doi:10.3390/ijerph17218136
 Chen, W., and Stoecker, C. (2020). Mass media coverage and influenza vaccine uptake. Vaccine 38, 271–277. doi:10.1016/j.vaccine.2019.10.019 
 Chinn, S., Hart, P. S., and Soroka, S. (2020). Politicization and polarization in climate change news content, 1985-2017. (New Delhi, India: Science Communication), 42112–129. 
 Cogburn, D. (2019). Analyzing trends and topics in internet governance and cybersecurity debates found in twelve years of IGF transcripts. Proc. 52nd Hawaii Int. Conf. Syst. Sci. 52, 902–911. doi:10.24251/hicss.2019.110
 Condit, C. M., Ferguson, A., Kassel, R., Thadhani, C., Gooding, H. C., and Parrott, R. (2001). An exploratory study of the impact of news headlines on genetic determinism. Sci. Commun. 22, 379–395. doi:10.1177/1075547001022004002
 CPS (2020). “Brasileiros resistem a vacinas da China e da Rússia. Centro de Pesquisa Em Comunicação Política e Saúde Pública,” Available at: http://www.cps.unb.br/destaques/52-brasileiros-resistem-a-vacinas-da-china-e-da-russia (Accessed December 18, 2020). 
 Datafolha, (2020). “Pesquisa nacional,” Available at: http://media.folha.uol.com.br/datafolha/2020/12/14/ad8a599a43kj9u94hu9hv9u94j99no278vc.pdf (Accessed December 18, 2020). 
 Dudo, A. D., Dahlstrom, M. F., and Brossard, D. (2007). Reporting a potential pandemic. Sci. Commun. 28, 429–454. doi:10.1177/1075547007302211
 Ewing, E. T., Gad, S., and Ramakrishnan, N. (2013). Gaining insights into epidemics by mining historical newspapers. Computer 46, 68–72. doi:10.1109/mc.2013.205
 Goldstein, S., MacDonald, N. E., and Guirguis, S. (2015). Health communication and vaccine hesitancy. Vaccine 33, 4212–4214. doi:10.1016/j.vaccine.2015.04.042 
 Habel, M. A., Liddon, N., and Stryker, J. E. (2009). The HPV vaccine: a content analysis of online news stories. J. Womens Health (Larchmt) 18, 401–407. doi:10.1089/jwh.2008.0920 
 Hart, P. S., Chinn, S., and Soroka, S. (2020). Politicization and polarization in COVID-19 news coverage. Sci. Commun. 42, 679–697. doi:10.1177/1075547020950735
 Hussain, A., Ali, S., Ahmed, M., and Hussain, S. (2018). The anti-vaccination movement: a regression in modern medicine. Cureus 10, e2919. 
 Johnson, N. F., Velásquez, N., Restrepo, N. J., Leahy, R., Gabriel, N., El Oud, S., et al. (2020). The online competition between pro- and anti-vaccination views. Nature 582, 230–233. doi:10.1038/s41586-020-2281-1 
 Kommenda, N., and Hulley-Jones, F. (2020). Covid vaccine tracker: when will a coronavirus vaccine be ready? The GuardianAvailable at: https://www.theguardian.com/world/ng-interactive/2020/nov/10/covid-vaccine-tracker-when-will-a-coronavirus-vaccine-be-ready (Accessed December 18, 2020). 
 Kreps, S., Prasad, S., Brownstein, J. S., Hswen, Y., Garibaldi, B. T., Zhang, B., et al. (2020). Factors associated with US adults' likelihood of accepting COVID-19 vaccination. JAMA Netw. Open 3, e2025594. doi:10.1001/jamanetworkopen.2020.25594 
 Lacy, S., Fico, F., and Simon, T. F. (1991). Fairness and balance in the prestige press. Journalism Q. 68, 363–370. doi:10.1177/107769909106800306
 Liu, Q., Zheng, Z., Zheng, J., Chen, Q., Liu, G., Chen, S., et al. (2020). Health communication through news media during the early stage of the COVID-19 outbreak in China: digital topic modeling approach. J. Med. Internet Res. 22, e19118. doi:10.2196/19118 
 Mallory, M. L., Lindesmith, L. C., and Baric, R. S. (2018). Vaccination-induced herd immunity: successes and challenges. J. Allergy Clin. Immunol. 142, 64–66. doi:10.1016/j.jaci.2018.05.007 
 Massarani, L., Leal, T., and Waltz, I. (2020). O debate sobre vacinas em redes sociais: uma análise exploratória dos links com maior engajamento. Cadernos de Saúde Pública 36, e00148319. doi:10.1590/0102-311x00148319
 Massarani, L., and Neves, L. F. F. (Forthcomingn.d.). “Reporting COVID-19 preprints: fast science in newspapers in the United States, the United Kingdom and Brazil,” in Communicating COVID-19: interdisciplinary perspectives (London, United Kingdom: Palgrave Macmillan). 
 McDonnell, A. (2020). “How many Britons are willing to take a coronavirus vaccine? YouGov,” Available at: https://yougov.co.uk/topics/health/articles-reports/2020/11/16/how-many-britons-are-willing-take-coronavirus-vacc (Accessed December 18, 2020). 
 Medeiros, F. N. S., and Massarani, L. (2010). Pandemic on the air: a case study on the coverage of new influenza A/H1N1 by Brazilian prime time TV news. J. Sci. Commun. 9, 1–9. doi:10.22323/2.09030203
 Meyer, S. B., Lu, S. K., Hoffman-Goetz, L., Smale, B., MacDougall, H., and Pearce, A. R. (2016). A content analysis of newspaper coverage of the seasonal flu vaccine in ontario, Canada, october 2001 to March 2011. J. Health Commun. 21, 1088–1097. doi:10.1080/10810730.2016.1222038 
 Motta, M., Stecula, D., and Farhart, C. (2020). How right-leaning media coverage of COVID-19 facilitated the spread of misinformation in the early stages of the pandemic in the U.S. Can. J. Pol. Sci. 53, 335–342. doi:10.1017/s0008423920000396
 Mukerjee, S., Majó-Vázquez, S., and González-Bailón, S. (2018). Networks of audience overlap in the consumption of digital news. J. Commun. 68, 26–50. doi:10.1093/joc/jqx007
 Nisbet, M. C., Brossard, D., and Kroepsch, A. (2003). Framing science. Harv. Int. J. Press/Politics 8, 36–70. doi:10.1177/1081180x02251047
 Pollock, A. M., Roderick, P., Cheng, K. K., and Pankhania, B. (2020). Covid-19: why is the UK government ignoring WHO’s advice?BMJ 368, m1284. doi:10.1136/bmj.m1284 
 Provalis Research (2010). “WordStat 6 content analysis module for QDA miner & SimStat: user’s guide,” Available at: https://provalisresearch.com/Documents/WordStat6.pdf (Accessed December 18, 2020). 
 Puri, N., Coomes, E. A., Haghbayan, H., and Gunaratne, K. (2020). Social media and vaccine hesitancy: new updates for the era of COVID-19 and globalized infectious diseases. Hum. Vaccin. Immunother. 16, 2586–2593. doi:10.1080/21645515.2020.1780846 
 Quinn, S. C., Jamison, A. M., and Freimuth, V. (2020). Communicating effectively about emergency use authorization and vaccines in the COVID-19 pandemic. Am. J. Public Health . e1–e4. doi:10.2105/ajph.2020.306036 
 Roche, J. P., and Muskavitch, M. A. T. (2003). Limited precision in print media communication of west nile virus risks. Sci. Commun. 24, 353–365. doi:10.1177/1075547002250300
 Rogers, K., Jakes, L., and Swanson, A. (2020). “Trump defends using ‘Chinese virus’ label, ignoring growing criticism,” Available at: https://www.nytimes.com/2020/03/18/us/politics/china-virus.html (New York, NY: The New York Times). (Accessed December 18, 2020). 
 Sanger, D. E., Kirkpatrick, D. D., Wee, S., and Bennhold, K. (2020). “Search for coronavirus vaccine becomes a global competition,” The New York Times . Available at: https://www.nytimes.com/2020/03/19/us/politics/coronavirus-vaccine-competition.html (Accessed December 18, 2020). 
 Schoch-Spana, M., Brunson, E. K., Long, R., Ruth, A., Ravi, S. J., Trotochaud, M., et al. (2020). The public’s role in COVID-19 vaccination: human-centered recommendations to enhance pandemic vaccine awareness, access, and acceptance in the United States. In Press. Vaccine 1–9. doi:10.1016/j.vaccine.2020.10.059 
 The Lancet (2020). COVID-19 in Brazil: “so what?”. Lancet 395, 1461. doi:10.1016/S0140-6736(20)31095-3 
 Tian, Y., and Stewart, C. M. (2005). Framing the SARS crisis: a computer-assisted text analysis of CNN and BBC online news reports of SARS. Asian J. Commun. 15, 289–301. doi:10.1080/01292980500261605
 Vai, B., Cazzetta, S., Ghiglino, D., Parenti, L., Saibene, G., Toti, M., et al. (2020). Risk perception and media in shaping protective behaviors: insights from the early phase of COVID-19 Italian outbreak. Front. Psychol. 11, 1–8. doi:10.3389/fpsyg.2020.563426 
 WHO (2020a). “DRAFT landscape of COVID-19 candidate vaccines – 10 December 2020,” Geneva, Switzerland: World Health Organization. 
 WHO (2019). “Ten threats to global health in 2019,” Geneva, Switzerland: World Health OrganizationAvailable at: https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019 (Accessed December 18, 2020). 
 WHO (2020b). “Tips for professional reporting on COVID-19 vaccines,” Geneva, Switzerland: World Health OrganizationAvailable at: https://www.who.int/news-room/feature-stories/detail/tips-for-professional-reporting-on-covid-19-vaccines (Accessed December 18, 2020). 
 WHO (2020c). “WHO Director-General’s opening remarks at the media briefing on COVID-19,” Geneva, Switzerland: World Health OrganizationAvailable at: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020. (Accessed December 18, 2020). 
 Wilson, S. L., and Wiysonge, C. (2020). Social media and vaccine hesitancy. BMJ Glob. Health 5, e004206. doi:10.1136/bmjgh-2020-004206 
 Wirz, C. D., Xenos, M. A., Brossard, D., Scheufele, D., Chung, J. H., and Massarani, L. (2018). Rethinking social amplification of risk: social media and Zika in three languages. Risk Anal. 38, 2599–2624. doi:10.1111/risa.13228 
 Worldometer (2020). “Coronavirus update,” Available at: https://www.worldometers.info/coronavirus/ (Accessed December 18, 2020). 
 Yamey, G., and Gonsalves, G. (2020). “Donald Trump: a political determinant of covid-19,” BMJ . m1643. doi:10.1136/bmj.m1643 
 YouGov, (2020). “YouGov/the times survey results,” Available at: https://docs.cdn.yougov.com/vu2gc5rr8l/TheTimes_Vaccines_201112.pdf (Accessed December 18, 2020). 
 Zimmer, C., Corum, J., and Wee, S. (2020). “Covid-19 vaccine TrackerThe New York times,” Available at: https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html (Accessed December 18, 2020). 
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2021 Massarani and Neves. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fcomm-06-643895-t001.jpg
NYT

Johnson
Company
China

Trial

Trump
Cases
Pfizer

Or
Novavax
Russia
Slaoui
Moderna
Children
Officials
Inovio
Trials
Astrazeneca
Russian
Phase
Immune
Chinese
Stock
Researchers
Intelligence
State
Countries
Volunteers
Percent
White
Wednesday
Government
Students
House
Doses
Federal
Milion

Flu
Antibodies
Diokovic
Vaxart
Cells

City

Data
Country
Companies
Polio
Scientists
Tuesday
Virus
Barouch
Speed
Agency
Challenge
Participants
Department
Public
Emergency
Care
Patients
Week
Institute:
Bilion
Parents
Reported
People
Day

Study
Warp.
American
Information
Covid
Monkeys
Ms

System
School
Resuilts.
Process
World
President
Placebo
Guidelines
Protein
October
Administration
Election
Americans
Lockdown
Risk
Research
Studies
Year
Approval
Clinical
Global
Tested
Vaccination
Operation
Measles
Canada
Tests

TF-IDF

1412
122
1206
19,7
1145
1142
1138
1035
100,8
1006
1004
100,2
97,3
96,9
96,7

92,9
92,8
91,5
89,2
89
87,1
86,6
855
84,9
843
81,2
81,1
80,7
80,3
799
798
787
78
776
775
76,8
76,5
7%
758
755
75,5
75,1
75
744
733
728
72,8
72,6
726
701
70
69,9
69,6
69,5
68,6
68,4

67,4
66,7
65,6
65,5
65,5
65,2
65,2
64,9
64,8
64,1
635
633
62,7
62,6
61,7
61,4
61,3
60,8
60,6
60,2
59,9
59,8
59,7
59,3
59,2
59,1
59
58,7
585
58,2
58,2
574
57,4
57,1
56,9
56,8
56,8
56,7
56,4
55,6
555

GUAR

Trial
Trump

Anti
Australia
Trials

Virus

Fda
Countries
Astrazeneca
Oxford
Phase
Immune
China
United Kingdom
Vaccination
Heeney

Flu
Facebook
Doses
Cases
Global
Public
Research
Eu
Challenge
Government
Russian
Russia
Cells

Home
Human
Volunteers
Cell

Gavi
Testing
Company
Bn
Companies
Clinical
Sars
Safety
Vaccines
Scientists
Risk
Development
Team
Country
Access
Drug
Response
Pharmaceutical
Infection
Pandemic
Protein
Data

Study
Days
Work
Manufacturing
Economic
Year

Told

Covax
Health
Safe
Disease
Months
Morrison
Groups
Article
Candidates
Fauci
Effective
Produce
Process
Cepi
Minister
Administration
Group
Johnson
State
Ensure
World
Social

End

States
Candidate
System
Nhs
Approved
Symptoms
Make
Diseases
Election
National
Long

Csl
Participants
Day
Australian

TF-IDF

1186
1059
1029
%2
27
88,1
876
86,7
85,1
84,6
832
831
826
822
816
805
793
78
Thee
753
744
74,4
743
741
741
731
73
72,7
72,4
71
708
69,4
68
673
66
66
65,9
64,7
643
64,1
636
63
627
624
62,1
618
61
60,7
603
60
59,7
587
586
58,1
58,1
58,1
58
58
57,9
57,7
575
57.4
57,4
57,3
571
57
56,7
56,5
56,4
56,2
556
555
554
55,1
55
549
546
545
544
537
535
534
533
532
532
53
53
529
526
523
519
519
517
51,4
513
51,1
50,9
50,9
505
505

FOLHA

Bolsonaro
Virus
Vaccination
Milions
Production
Butantan
Phase
Doses
Anvisa
Ministry
President
Volunteers
Vaccines
Doria
Institute
Government
Tests
Studies
Country
Prove
Study
Russia
People
Technology
Adenovirus
Results
coronavac
Data
Antibodies
Countries
Oxford
Brazil
Answer
Company
Clinical
Cells

Safety
Minister
Efficacy
China
Actions
Population
Paulo
Immunization
Beg
Purchase
Research
Health
Humans
Disease
Agency
Sinovac
Sputnik
astrazeneca
Researchers
State

R
Development
Sars
Fiocruz
Chinese
Immunizing
States
Case
Pazuello
New

Cov
Federal
Immune
University
Use
Obligatory
Foundation
Essay
National
Governor
United States of America
Russian
Cases

Risk
Obligatoriness
v
Partnership
Us

Rna
Laboratory
World
Organism
Coronavirus
Register
Who
Immunity
United
Participants
Rio

Effects
Scientists
Dose
Phases
Pharmaceutic

TF-IDF

202,7
177
168,2
166.5
167,1
162,5
146,2
1456
1456
1424
139,6
137
1345
1343
1326
1288
127.8
1266
1259
1259
125
1219
1212
1212
1208
120
119
1169
116,2
116,1
115
1143
114,1
1139
12,7
1126
1106
109,1
108,8
1085
107,1
106,7
1059
105,8
1058
1052
104,5
104,4
104,1
1036
103,1
103,1
1024
101,7
1011
1004
100,1
98,6

97,8
97,1
95,7
95,5
94,8
94,6
943
94,1
93,9
933
29
92,4
92,3
92,1
92,1
91,6
91,4
91,2
9,1
a1
90,9
89,7
89,3
89
88,6

87,9
87,8
87,6
87
86,8
86,5
86,4
85,6
854

84,7
84,6
838
837
832





OPS/images/fcomm-06-643895-t002.jpg
Titles

Actors
Institutions

Countries

The New York Times

Coronavirus, vaccines, covid, trump, race,
safety, trial, virus vaccine

Trump, Saloui, Djokovic, Barouch
JohnsongJohnson, Pfizer, Modera,
Novavax, Inovio, AstraZeneca, Vaxart
China, Russia, Canada

The Guardian

Coronavirus, covid, UK, oxford, trial, vaccines,
trump, race, trials, potential, doses, world, vaccine

Trump, Heeney, Morrison, Fauci

FDA, AstraZeneca, Oxlord, Gavi, Covax, CEP,
Johnsong.Johnson, NHS, CSL

Australia, United Kingdom, China, European Union,
Russia

Folha de Sao Paulo

Against, covid, coronavirus, vaccines, vaccine, bolsonaro,
Brazil, tests, oxford, anvisa, doria, vaccination, Chinese,
USA, production, Russia, health, race, test, announce,
China, government, obiigatory, Russian, sp, study
Bolsonaro, doria, Pazuelo

Butantan, Anvisa, Ministry [of Health], Oxford, sinovac,
AstraZeneca, Fiocruz, WHO

Russia, Brazi, China, United States of America





OPS/images/fcomm-06-643895-g003.gif





OPS/images/fcomm-06-643895-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Communicating the “Race” for the COVID-19 Vaccine: An Exploratory Study in Newspapers in the United States, the United Kingdom, and Brazil		Introduction

		Background

		Material and Methods

		Results		General Coverage Characteristics

		Coverage Focus

		Titles

		International Players

		Actors Involved

		Companies and Institutions





		Discussion		Global Media Attention

		The Race Metaphor

		Meaning Construction

		Scientific and Political Actors





		Conclusion

		Data Availability Statement

		Author Contributions

		Acknowledgments

		Footnotes

		References









OPS/images/cover.jpg
* frontiers
in Communication

Communicating the “Race” for
the COVID-19 Vaccine: An
Exploratory Study in Newspapers
in the United States, the

United Kingdom, and Brazil





OPS/images/fcomm-06-643895-g001.gif





OPS/images/fcomm-06-643895-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Materials





