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Abstract

:

Background: Resveratrol’s health benefits have received wide media coverage. Since resveratrol is usually associated with wine, informative texts about it should be prepared very carefully, since inaccurate website content could easily change people’s wine consumption behavior. This study aimed to assess the quality of informative texts related to resveratrol on science journalism websites. Methods: We analyzed 125 resveratrol posts on Science Daily, WebMD, and EurekAlert! published between 1990 and 2020. Results: A higher number of posts was published in the years in which the number of people looking for information on the internet also increased. The increase can also be related to David Sinclair’s notoriety, a fact that we called the “Sinclair effect”. Most of the posts are replications of universities’ press releases, mainly reporting resveratrol’s health benefits, which resulted from preclinical studies and cannot be translated to humans. Most of them mention wine in the text and some in the title. Conclusions: Wine is usually mentioned in headline resveratrol news, which could potentially influence wine consumption behavior. Scientists must intensify their efforts to communicate with the public to increase people’s health literacy. Online news portals should have science journalists skilled in exploring scientific data and their translation into a simple and accurate language.






Keywords:


resveratrol; wine; health communication; health literacy












1. Introduction


Media are a vital element in societies and democracies and are considered by many as the fourth power, after the legislative, executive, and judicial ones [1]. The media’s function is to inform in a clear, precise, and objective way to increase population literacy. People’s thoughts and attitudes are strongly influenced by the media. Therefore, media assume an undeniable pedagogical role, as they are an important factor in individual decisions [2]. Scientific journalism contributes to the process of scientific instruction, bringing citizens closer to the universe of science and technology and, consequently, has a pedagogical and complementary role to that of education [3]. To be successful in that pedagogical function, science journalism must establish a bridge between science and journalism speeches that have different goals and audiences. For a long time, scientists had difficulty dialoguing with journalists, because scientists are familiar with scientific methods, rules, and dissertations, which are different from the journalist’s language [4]. Journalists are essentially oriented towards more simplified approaches and give primacy to the public interest, controversy, and novelty [4,5].



With technological advancement, the number of people looking for information on the internet has significantly increased [6]. The internet is a large network that provides a lot of information and whose consumption is controlled by the reader, in the sense that each person seeks the information, chooses the reading depth (following the links provided for more detailed reading), and chooses the interaction (comments, shares, forums…). This growing internet engagement has led to the rise of online journalism [7]. Science journalists are increasingly present on the internet, where they produce content in different formats and disseminate it in various ways. Science journalists must reduce the complexity and ambiguity of scientific results before divulging them to the public [8]. In this process, journalists usually seek to remove uncertainty from the speech and emphasize certainties about future expectations of scientific discovery. However, this is not always easy or possible, especially for complex, controversial scientific issues that may be of economic interest [9]. Online news websites are the most common means to spread the news and make claims about health and millions of people use them to obtain new information [10]. However, misleading claims are common [11,12] and may have adverse consequences for public health and create confusion and suspicion [12,13]. This can be due to, among other things, misleading titles, causality affirmations not supported by data, magnifying the significance of the research, inappropriate extrapolation of results, and minimizing or ignoring study limitations [11,14,15,16].



Resveratrol was first isolated in 1940 from white hellebore (Veratrum grandiflorum O. Loes) [17]. In 1963, resveratrol was identified in fallopia japonica (Polygonum cuspidatum), a plant used in traditional Chinese and Japanese medicine and one of the main sources of resveratrol [18,19]. Langcake and Pryce (1976) [20] first detected the presence of resveratrol in grapes (Vitis vinifera) and suggested that resveratrol was synthesized in response to external stimuli, such as exposure to fungi (e.g., Botrytis cinerea) or ultraviolet light. Only in the 1990s was resveratrol identified in red wine [21]. Since then, several benefits of drinking wine, because of its resveratrol content, have been promoted. However, for many people, the act of consuming wine is still shrouded in insecurity, because, in addition to the benefits, it appears to be associated with a series of risks. Consumers are aware that alcohol abuse/addiction results in damage to multiple organs. Different etiologies may be involved in injuries caused by chronic consumption of alcoholic beverages; most of these are associated with oxidative stress and inflammatory response activation, usually promoted by ethanol [22]. On the other hand, in 1991, a study known as the French Paradox, which was published in the Lancet in 1992, suggested that red wine consumption reduces the risk of heart disease [23]. Since then, consumers have been continually informed by the media about scientific studies that demonstrate the beneficial effects of moderate consumption of red wine. The antioxidant and anti-inflammatory effects of red wine associated with its moderate consumption have been demonstrated through epidemiological studies [24]. In addition to the importance of moderate consumption of red wine for heart disease protection, many studies have been published proving an equally beneficial effect concerning cancer, diabetes mellitus, inflammatory, neurodegenerative, kidney diseases, and as an aging delay [25,26,27,28,29]. The double effect on wine consumption raises the question of whether it can be considered a healthy and safe beverage.



To find published research on news coverage of wine and news media roles concerning health issues, we carried out searches, using mainly combinations of the keywords ‘wine’ and ‘news’ in the Scopus and ISI Web of Science databases. Surprisingly, no research has examined how scientific messages about wine are communicated through day-to-day news coverage, especially considering health issues. As previously mentioned, nowadays, it is difficult to conceive exclusively offline journalism. Moreover, as more and more people become active new media users, the increase in online news consumption is a reality. Furthermore, most online news consumers only skim the news, verifying headlines occasionally rather than engaging at a certain time of day to read the news [30], which emphasizes the importance of looking at news headlines of online news. Considering the wine controversy health effects and that we are investigating the biological effects of resveratrol, as a first approach, we decided to assess the quality of informative texts related to resveratrol on science journalism websites and evaluate if wine is used as a strategy for drawing attention and capturing readers’ curiosity. In this paper, we first describe the methodology used to analyze resveratrol posts on Science Daily, WebMD, and EurekAlert! published between 1990 and 2020; then, we describe and discuss the results obtained. A special section was included to discuss the news that was not supported by resveratrol research.



Science communication in online news represents an expanding area of research that is yet to be fully characterized. This is the first study to evaluate news coverage of resveratrol in online news. We intended to identify information not supported by research results and if the wine was used in a misleading way, which could potentially influence a reader’s health-related behavior. Our results seem to indicate shortcomings in online news and/or press releases describing resveratrol research. Some online news had misleading titles, commonly using wine to increase its impact. The major limitation of this work is that it is a qualitative analysis of online news content. In the future, the triangulation method using other information sources must be applied. In conclusion, our results indicate that it is important to avoid the use of attractive headlines in online news and press releases because they have the potential to mislead patients, other scientists, and the public. The evidence also indicates that this change to press releases is likely to carry through into the news. Therefore, both journalists and researchers should realize that media-generated health literature may misinform people. This could be one major part of the challenge to increase awareness and decrease confusion about health and lifestyle choice, including the decision about wine consumption.




2. Materials and Methods


Since resveratrol is naturally associated with the consumption of wine, health effects of which are controversial, we aimed to compare what has been published about resveratrol in the digital news with the existing scientific evidence.



We looked for posts that report scientific results related to the resveratrol effect on human health. We excluded skin benefits because we aimed to analyze the effect of resveratrol oral consumption, which is in line with wine intake. We looked for posts written and published between 1990 and 2020, to cover the 30 years since the French Paradox study was published.



First, we carried out a preliminary search on Google News, using resveratrol as a search term, to find the online news portals with more posts published in that period. We found that Science Daily, WebMD, and EurekAlert! were the main contributors which published 22%, 15%, and 30%, respectively. Therefore, we decided to search for resveratrol news in those websites. Science Daily is an American website launched in 1995 that aggregates press releases and publishes lightly edited press releases about science. EurekAlert! was established one year later (1996) and is a nonprofit news-release distribution platform operated by the American Association for the Advancement of Science (AAAS) as a resource for journalists and the public. EurekAlert! hosts news releases produced by universities, journal publishers, medical centers, government agencies, corporations, and other organizations engaged in all disciplines of scientific research. These news releases may describe research findings recently published in peer-reviewed journals, timely information related to the business, innovation, and societal aspects of science and details of grants, awards and honors, books, and scientific meetings. Founded in 1998, WebMD is an American corporation known primarily as an online publisher of news and information about human health and well-being.



We used resveratrol as a search term and we only considered posts with both a defined date and author/source. We obtained 183 posts: 63% published in Science Daily; 20% published in WebMD; and 17% published in EurekAlert!. We considered eligible for this study all the posts in which resveratrol was the focus. We analyzed 79 posts from Science Daily, 28 from WebMD, and 18 from EurekAlert!, which represents approximately 0.5% of the documents retrieved by Scopus, using resveratrol as search term in the “Article title, Abstract and Keywords” search field and defining the same date range (1990–2020).



From each post we looked for the following information: date, source (type and country of origin), title, scientific publication (publication type, authors, source title, DOI), and type of effect reported (benefit, harm, no effect). We also registered the number of times that the word wine appears in the post. To compare the impact of this issue on digital news with the impact on the scientific sphere, we surveyed Scopus and used the “Analyze search results” feature which breaks up the results into seven categories from which we analyzed four: year, source, author, affiliation, and country/territory (Figure 1).




3. Results and Discussion


3.1. Resveratrol in the Digital News


The first post about resveratrol published in Science Daily dates back to 1997, the second one being posted six years later. After that, the only year without any publication is 2006. The first post published was “Red wine’s health benefits may be due in part to “estrogen” in grape skin” and summarizes the results of the paper by Gehm et al., 1997 [31], published in “Proceedings of the National Academy of Sciences (PNAS)” that, according to Scopus, was cited 935 times (Figure 2). The years that registered the higher number of publications are 2013 (10 posts) and 2008/2015 (8 posts). According to Scopus, there was no atypical increase in the number of publications in those years; therefore, the higher number of posts could be related to their topics. In 2008, all posts were about resveratrol health benefits, namely, cardioprotective [32,33], antidiabetic [34], anti-cancer [35,36], anti-aging [37], and radiation-protection [38] effects (Figure 2). The other post is about anti-obesity effects and summarizes the results of a study carried out by Pamela Fischer-Posovszky and presented at “The Endocrine Society’s 90th Annual Meeting” in San Francisco. According to Scopus, from those, the most cited paper is one written by Barger et al., 2008 [37] (510 citations) about the anti-aging effects of resveratrol. According to the paper of Michele Ybarra and Michael Suman [39] published in 2008, at that time, 7 in 10 Americans were online, more than half of whom were Internet health-information seekers. Suzanne Suggs and Chris McIntyre carried out a literature review about online health communication that was published in 2009 [40] and found that, at that time, approximately half of Internet users had searched for diet and nutrition information. These data could explain the higher number of Science Daily posts verified in 2008. Regarding 2013 and 2015, the higher number of posts could be associated to what we call the “Sinclair Effect” (Figure 2). The years in which David Sinclair published more papers were 2013 and 2014 with 18 and 17, respectively. In 2013, he published his famous papers about the possible development of a viable therapeutic intervention strategy for many diseases associated with aging based on the allosteric activation of SIRT1 by sirtuin-activating compounds (STACs), such as resveratrol. These papers were published in journals, including Cell [41], Nature Communications [42] and Science [43]. As a result of their work, David Sinclair started to be a renowned person. On 29 July 2012, he was invited by the famous “60 Minutes” TV Show to explain the results obtained in the epidemiological study known as the French Paradox about resveratrol. In 2014, David Sinclair was included in “Time 100” as one of the hundred most influential people in the world. One year later, David Sinclair gave an important interview to “The Scientist” about his career and his efforts to obtain funding for his lab. The research of David Sinclair about resveratrol promoted an increase in the number of posts published about this issue online (Figure 2). Regarding WebMD, the first publication was in 2000 and 2020 is the year with the higher number of publications (five posts). EurekAlert! started to publish about resveratrol later than the other two online news portals, the first post being published in 2003 (Figure 2). The years 2017 and 2018 had a higher number of publications, five and three, respectively. Despite the fact that any post was about David Sinclair’s work, we can also speculate the higher number of posts in 2018 is also due to the “Sinclair Effect”. In fact, 2018 was the third year of his career with more papers (16 papers). In 2018, he was included in “Time magazine’s 50 Most Influential People in Health Care”. In the three decades, between 1990 and 2020, according to Scopus, the number of publications has been increasing. The increase in the number of scientific publications during those 30 years was not directly correlated to the number of posts (Figure 2). We can conclude that the evolution of scientific research in this research field, which is usually expressed by the number of papers published, is not considered by journalists.



Science Daily always reveals the source of its posts. Half of them (42 posts) are news releases provided mainly by American universities. The source of three posts is the Loyola University Health System and the following universities contributed with two posts each: Louisiana State University and Oregon State University; University Health Network; University of Alabama; and University of Missouri-Columbia. Professional associations (12 posts), medical institutions (8 posts), research institutions (6 posts), academic editors (5 posts), scientific journals (4 posts), and 2 posts are other information sources. The sources are mainly from the USA (60 posts), followed by the United Kingdom with 6 posts and Canada with 5. WebMD has its own science writers, so no source is indicated in the post. The writers that wrote more posts about resveratrol are Miranda Hitti (four posts), Jennifer Warne (three posts), Kelli Miller (two posts), and Salynn Boyles (two posts). The authorship of four posts is assigned as WebMD Editorial Contributor. Most of the WebMD posts also indicate the name of the reviewer. Louise Chang reviewed eight posts, Dan Brennan reviewed three posts, and Arefa Cassoobhoy and Brunilda Nazario reviewed two posts each. EurekAlert! also publishes news releases provided by universities (seven posts), research institutes (three posts), academic editors (three posts), scientific journals (three posts), and private companies (three posts). Oregon State University is the only one mentioned twice. Elsevier contributed two posts and Resveratrol Partners LLC, DBA Longevinex is the company mentioned as the source of three posts. These results are in accordance with the country productivity in papers about resveratrol research, which, according to Scopus, is the US (5570 papers); China (4999 papers); Italy (1970 papers); India (1345 papers); and Spain (1244 papers). Regarding author affiliation, the Scopus top five are the Ministry of Education China (332 papers); Inserm (256 papers); Consiglio Nazionale delle Ricerche (247 papers); Chinese Academy of Sciences (221); and Harvard Medical School (194). The three online news portals are from the US, which explains why the Chinese institutions, despite their productivity, are not the main sources. The spark triggering the increase in resveratrol research was the publication of its activator effect on sirtuins and the extension of lifespan, which were carried out in the US, which also may explain the interest of these American online portals (Figure 2).



Sixty-eight Science Daily posts refer to the scientific journal where the issue was published, four to the scientific event where the results of research about resveratrol were presented, and the focus of one post is based on research developed in a Ph.D. project. Four posts named the journal “Scientific Reports” (Impact Factor, IF 4.996) and three indicated the “PNAS” (IF 11.205) (Figure 3). Fifty-three posts indicate the DOI of the scientific paper. Eleven WebMD posts present information based on only one scientific paper. “Thorax” (IF 9.139) is the only journal mentioned twice (Figure 3). Two posts are about a topic presented in a scientific event and another two contain information provided by the University. WebMD publishes posts that are short reviews supported by different scientific references. We found nine posts of that type about resveratrol. WebMD does not indicate the DOI of the paper. In EurekAlert!, only one post refers to a scientific event. All the others mention the scientific journal (Figure 3). “The American Journal of Pathology” (IF 4.307) and “Nature” (IF 69.504) are mentioned two times each. Only seven posts indicate the DOI. None of the scientific journals mentioned in the posts are in the Scopus top five, which is composed of the “Journal of Agricultural and Food Chemistry” (IF 5.895); “International Journal of Molecular Sciences” (IF 5.542); “Plos One” (IF 3.24); “Food Chemistry” (266 papers) (IF 9.231); “Nutrients” (IF 5.429) (Figure 3). The five papers with the highest citation number in Scopus were not mentioned on any of the three online news portals. The paper from Howitz, K. T. et al., 2003 that occupies the Scopus sixth position, with 3086 citations, was mentioned by WebMD and EurekAlert!. We did not find any paper that was mentioned by the three online platforms (Figure 3). These results show the necessity to alert the newsrooms of the importance of providing scientific data regarding the post content. This information is important to increase the post’s credibility and to allow the reader to deepen their knowledge of the subject. Posts published in peer-reviewed journals generate more posts and, although there is no pattern, there seems to be a tendency to publish news about articles published in journals with the highest impact factor. These results also show that the papers that deserve more attention by researchers are not, necessarily, the ones that gain more attention from the media (Figure 2).



Some posts indicate the name of the scientific paper authors, mainly the first and last ones, as shown in Table 1. David Sinclair is the only author mentioned twice in Science Daily. In WebMD, we did not find the same author named more than once. Two posts on EurekAlert! also indicate David Sinclair and another two Stuart Richer. In Scopus, the authors’ top five papers with the higher number of publications about resveratrol are Das, D.K. (78 papers), Iinuma, M. (77 papers), Ito, T. (62 papers), Pezzuto, J.M. (60 papers), and Delmas, D. (57). In this list, David Sinclair appears in the thirty-three position. The fact that David Sinclair is the author that received more media attention could be explained by the “Sinclair Effect” previously mentioned. Again, it seems that the scientists that published more papers are not the ones that receive more attention from the media or maybe are the ones who think that is not important to promote their research through the media. Usually, the last authors are the senior ones, which can explain that last authors are the most mentioned by online media.



Further, 90% of the Science Daily posts report beneficial effects from resveratrol, 6% harmful effects, and 4% no effect. Eighty-four percent of the posts mention wine in the text and the average number of times counted in each post was 5.06 ± 1.04 (Mean ± Mean confidence interval). Half of these posts have wine in the title and, among these, only two report harmful effects, namely: “Alcohol consumption increases rosacea risk in women” and “Healthy’ component of red wine, resveratrol, causes pancreatic abnormalities in fetuses”, all the other posts report beneficial effects. In WebMD, 93% and 7% reported health benefits and harmful effects, respectively. The two posts that report unhealthy effects are “Red Wine Compound May Not Help Healthy Women” and “Could Red Wine Supplement Block Exercise Benefits?”. This last one is the only post that reports resveratrol’s harmful effects that has wine in the title. Almost 96% of the posts mention wine in the text, 70% of which has wine in the title. The word wine is mentioned 11.19 ± 4.25 times in each post. Regarding EurekAlert!, only the post entitled “Resveratrol, found in red wine, worsens MS-like symptoms and neuropathology in mice” reports resveratrol’s unhealthy effects, all the others declare its benefits for human health. The word wine is mentioned in 78% of the posts and among these, 43% in the title. On average, the word wine appears 2.93 ± 1.10 times in each post. Headlines, such as “Red Wine’s Resveratrol May Help Battle Obesity”, “Red wine: Exercise in a bottle?” or “Drinking Red Wine May Slow Aging”, as examples, are used to attract the attention of visitors to their sites. These online news portals earn revenue from advertising, so we can speculate they implement this kind of headline to increase visitor traffic or pageviews (Figure 2). A high traffic result is important to earn the trust of companies who want to advertise on their site.




3.2. Scientific Evidence for and Against


Resveratrol became popular in 1991 in the “60 Minutes” CBS show where Drs. Michel de Lorgeril and Serge Renaud were interviewed about the study called the French Paradox. According to the study, French people had a relatively low incidence of coronary heart disease because of their habit of drinking red wine, which would theoretically inhibit lipid peroxidation. Following this, resveratrol earned immediate popularity and triggered a vast amount of news in the media. The scientific studies mentioned in the posts, analyzed herein, report a diversity of bioactivities and considerable potential health effects of resveratrol, including antioxidant, anti-inflammatory, anti-obesity, anti-aging, chemopreventive, cardiovascular protective, or calorie-restriction mimicking effects.



After searching the scientific literature, it should be emphasized that the negative or non-positive affirmations described in the previous section come mainly from in vitro or animal studies and, consequently, the results cannot be directly extrapolated to human beings due to several limitations, such as differences in metabolism. Some scientific papers report that wine is a relevant contributor to resveratrol intake. Nevertheless, it is important to point out that, to obtain a quantity of resveratrol high enough to induce positive effects on health, in some cases, the amount of wine needed to be consumed exceeds what is considered “responsible” consumption, that is, regular and light to moderate consumption with meals.



Regarding the suggested pancreatic abnormalities in fetuses caused by resveratrol administration, only in one pre-clinical study in the literature was this effect found [44]. In non-human primates, Roberts et al., 2014 studied the effects of resveratrol supplementation, 3 months before breeding period and during the whole gestation period (0.37% w/w), in female Japanese macaques (4–7 years) fed a western diet (36% calories as fat). Indeed, after the nutritional intervention, resveratrol administered during pregnancy yielded improvements in maternal and placental phenotype, including beneficial effects in the fetal liver. However, an unexplained alteration in fetal pancreatic development was observed, characterized by an enlargement of the pancreas. Consistent with this finding, the authors also detected an increase in the proliferation marker Ki67 throughout the pancreas. This fact led the authors to suggest some advice against the use of resveratrol for pregnant women [44].



The statement “Red Wine Compound May Not Help Healthy Women” refers to a study reported by Yoshino et al., 2012 [45] from Washington University School of Medicine in St. Louis. In this study, healthy women in their late 50s and early 60s received resveratrol supplements (75 mg of trans-resveratrol) or placebo for 12 weeks, showing no improvement in factors linked to developing diabetes and heart disease. Subjects were non-obese (lean or overweight) postmenopausal women with no history or evidence of type 2 diabetes or cardiovascular disease and, therefore, it was difficult to find any effect on its putative molecular targets in skeletal muscle and adipose tissue or any improvement in metabolic function. Therefore, the lack of effect observed in this study is due to the fact that the individuals were healthy women and an improvement is unlikely. Consequently, this cannot be considered as a negative effect of resveratrol intake. In any case, other authors did find a decrease in serum total cholesterol values [46] or a small increase [47] after nutritional interventions, even in healthy subjects, but it should be emphasized that the data, before and after resveratrol intervention, remained always within a range accepted as physiologic (200–220 mg/dL).



As far as the effects of resveratrol supplementation on physical performance are concerned, they have been reviewed elsewhere [48,49,50,51]. Concerning the above-mentioned deleterious effects of resveratrol consumption on physical performance, the scientific evidence is scarce. Only in a pre-clinical study authored by Da Fonseca et al., 2021, an intriguing pro-oxidative state was observed [52]. In this study, Wistar rats were fed a high-fat diet and supplemented with resveratrol-rich beverages (resveratrol solution, whole grape juice, or red wine) combined with a running protocol, in training sessions lasting 10 min every day for 60 days. None of the experimental groups showed a deleterious effect related to resveratrol administration. Indeed, the unique negative result observed was an increased lipid peroxidation, measured as malondialdehyde (MDA) production, following the thiobarbituric acid method (TBARS), after the consumption of red wine, probably due to its alcoholic component and the alcohol-mediated reactive oxygen species (ROS) elevation during its metabolization [53]. Concerning other parameters determined, a significant increase in lean body mass or microbiota diversity and significant decreases in systolic blood pressure, interleukin-6, or lipid peroxidation values were observed in the whole-grape-juice-offered group, with no changes in resveratrol (15 mL/day of resveratrol solution 4%).



Contrarily, other pre-clinical [54,55,56,57,58] or clinical studies [59,60] did not find any deleterious effect of resveratrol supplementation on exercise performance, independently of its effect as an ergogenic aid. Thus, in a dose-dependent manner, the administration of resveratrol in combination with several training programs (plyometric exercise, high-intensity cycling, resistance training, …) shows positive effects, such as a reduction in the decline in strength performance [59], a reduction in pain or damage indexes [59], a reduction in the inflammation induced by plyometric-exercise-induced muscle damage [59] or exercise-induced inflammation [60], or fatigue [56,58] markers, and it could accelerate recovery [59] or increase grip strength [55,56,58], contractile force [54], or aerobic performance [55].



Regarding the effects of resveratrol administration on several symptoms of multiple sclerosis (MS), a disease characterized by demyelination and neuroaxonal damage that leads to the formation of lesions throughout the central nervous system, Sato et al., 2013 [61] suggested that resveratrol might have detrimental effects in some aspects of the disease. The authors studied the reported neuroprotective effects associated with sirtuin-1 activation by resveratrol. However, they found that resveratrol treatment significantly exacerbated demyelination and inflammation without neuroprotection in the central nervous system in two animal models (mice) of multiple sclerosis: experimental autoimmune encephalomyelitis (EAE) and Theiler’s murine encephalomyelitis virus-induced demyelinating disease (TMEV-IDD). Contrarily, a recent review [62] points out resveratrol as a possible intervention to regulate redox imbalance in microglia, which plays a critical role in neuroinflammation and neurodegeneration and, consequently, in neurological diseases. Considering these controversial statements, further research is warranted on this issue.





4. Conclusions


People today are exposed to multiple forms of digital media. As the digital media environment evolves, it is important to understand how news is produced, namely the ones that could influence people’s choices regarding their health. Due to the connection between resveratrol and wine consumption, in this study, we analyzed the resveratrol posts published in the digital news between 1990 and 2020, to cover the 30 years since the French Paradox study was published.



We observed that a higher number of posts was published in the years in which the literature points out as the beginning of the intensive use of the internet by people to seek information about health, diet, and nutrition. We also found that David Sinclair’s notoriety could explain the high number of posts between 2013 and 2018. The “Sinclair effect”, as we called it, emphasizes the importance of scientists communicating with the public and not just with their peers and the importance of doing so through the means that the public commonly uses, such as digital media.



According to this study, universities’ press releases are the main source of the news about resveratrol published in the digital media. This is in accordance with previous reports that most online journals chose to publish news stories, largely or entirely based on press releases from academic and research centers [63]. This can be considered a problem because the posts were, in most cases, a replication of the press releases.



This practice leads to the loss of the research function of journalism, which must be critical and vigilant of the public interest. This result alerts us to the importance of having science journalists in newsrooms, skilled in evaluating universities’ press releases critically and impartially.



The post-scientific background (name of the papers, authors, affiliation, journal title, DOI) depends on the editorial policy. The inclusion of these data is of crucial importance because it increases the post’s credibility and allows the reader to look for more information. Most of the posts analyzed reported results of preclinical studies, which highlighted the need for more research, especially involving cohort and clinical trials. Regarding the relationship between resveratrol and wine, the doses of resveratrol used are unlikely to be provided by wine in the frame of “responsible” consumption. Despite that, wine was commonly mentioned in the posts and their titles. Wine is used in a post title in a way that is intended to provoke public interest or excitement; however, these headlines are incongruent, since they do not accurately represent the information contained in the post. In our opinion, digital media must avoid attractive and profitable titles that do not mirror scientific results, particularly when these titles could influence people’s behavior with consequences for their health.



This is the first study reporting on the representation of the relationship between resveratrol and wine in digital news. A limitation of the current study is that it is a retrospective qualitative content analysis of online news, and the results obtained may or may not be like those obtained by analyzing other journalistic sources. Thus, the triangulation method is required for collecting more robust data. Nevertheless, these results are a new overview of the relationship between resveratrol and wine in online news and form a good basis for improving science communication, which should be audience centered. Additional research is necessary to establish more exhaustive and reproducible measures of misleading headlines over health biomedical science. The study of factors contributing to those headlines, particularly at the cultural and social levels of research, is needed to develop ways of reducing this practice. Researchers and journalists should be aware of ways to avoid it to guarantee precise research interpretation and publication. In conclusion, this report shows that scientists and scientific institutions intensify their efforts to communicate with the public to increase people’s health literacy. Scientists must have training in science communication. It also suggests that digital media should have journalists skilled in exploring scientific data and their translation into a simple and accurate language.







Author Contributions


Conceptualization, P.S.; methodology, P.S.; validation, P.S.; formal analysis, P.S., M.P.P. and A.F.-Q.; writing—original draft preparation, P.S., M.P.P. and A.F.-Q.; writing—review and editing, P.S., M.P.P. and A.F.-Q. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded (by FCT—The Foundation for Science and Technology) IP under Grant [UIDB/05021/2020]. This research was funded by (CIBEROBN), under Grant [CB12/03/30007], and (the Basque Government), under Grant [IT-1482-22].




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Van Liedekerke, L. Media ethics: From corporate governance to governance, to corporate social responsibility. Communications 2004, 29, 27–42. [Google Scholar] [CrossRef]

	



Briñol, P.; Petty, R.E. Elaboration and validation processes: Implications for media attitude change. Media Psychol. 2015, 18, 267–291. [Google Scholar] [CrossRef]

	



Maeseele, P. On media and science in late modern societies. Ann. Int. Commun. Assoc. 2013, 37, 181–208. [Google Scholar] [CrossRef]

	



Macgregor, S.; Cooper, A.; Coombs, A.; Deluca, C. A scoping review of co-production between researchers and journalists in research communication. Heliyon 2020, 6, e04836. [Google Scholar] [CrossRef]

	



Carvalho, A. Política, cidadania e comunicação “crítica” da ciência. Comun. Soc. 2004, 6, 35–49. [Google Scholar] [CrossRef]

	



Brandtzæg, P.B.; Heim, J.; Karahasanović, A. Understanding the new digital divide—A typology of Internet users in Europe. Int. J. Hum. Comput. Stu. 2011, 69, 123–138. [Google Scholar] [CrossRef]

	



Coyne, S.M.; Padilla-Walker, L.M.; Howard, E. Emerging in a digital world: A decade review of media use, effects, and gratifications in emerging adulthood. Emerg. Adulthood 2013, 1, 125–137. [Google Scholar] [CrossRef]

	



Vercellesi, L.; Minghetti, P.; Di Croce, M.; Bazzi, A.; Pieroni, B.; Centemeri, C.; Bruno, F. Recommendations for health reporting: Proposal of a working paper. Health Educ. J. 2010, 69, 48–62. [Google Scholar] [CrossRef]

	



Steensen, S. Online journalism and the promises of new technology: A critical review and look ahead. J. Stud. 2011, 12, 311–327. [Google Scholar] [CrossRef]

	



Schäfer, M.S. How changing media structures are affecting science news coverage. In The Oxford Handbook of the Science of Science Communication; Oxford University Press: Oxford, UK, 2017; Volume 51, p. 57. [Google Scholar]

	



Yavchitz, A.; Boutron, I.; Bafeta, A.; Marroun, I.; Charles, P.; Mantz, J.; Ravaud, P. Misrepresentation of randomized controlled trials in press releases and news coverage: A cohort study. PLoS Med. 2012, 9, e1001308. [Google Scholar] [CrossRef]

	



Haneef, R.; Lazarus, C.; Ravaud, P.; Yavchitz, A.; Boutron, I. Interpretation of results of studies evaluating an intervention highlighted in Google Health News: A cross-sectional study of news. PLoS ONE 2015, 10, e0140889. [Google Scholar] [CrossRef] [PubMed]

	



Ramsay, M.E. Measles: The legacy of low vaccine coverage. Arch. Dis. Child. 2013, 98, 752–754. [Google Scholar] [CrossRef] [PubMed]

	



Sumner, P.; Vivian-Griffiths, S.; Boivin, J.; Williams, A.; Bott, L.; Adams, R.; Venetis, C.A.; Whelan, L.; Hughes, B.; Chambers, C.D. Exaggerations and caveats in press releases and health-related science news. PLoS ONE 2016, 11, e0168217. [Google Scholar] [CrossRef] [PubMed]

	



Chiu, K.; Grundy, Q.; Bero, L. ‘Spin’ in published biomedical literature: A methodological systematic review. PLoS Biol. 2017, 15, e2002173. [Google Scholar] [CrossRef]

	



Sumner, P.; Vivian-Griffiths, S.; Boivin, J.; Williams, A.; Venetis, C.A.; Davies, A.; Ogden, J.; Whelan, L.; Hughes, B.; Dalton, B.; et al. The association between exaggeration in health related science news and academic press releases: Retrospective observational study. BMJ 2014, 349, g7015. [Google Scholar] [CrossRef]

	



Takaoka, M.J. Of the phenolic substances of white hellebore (Veratrum grandiflorum Loes. fil.). J. Fac.Sci. Hokkaido Univ. 1940, 3, 1–16. [Google Scholar] [CrossRef]

	



King, R.E.; Bomser, J.A.; Min, D.B. Bioactivity of resveratrol. Compr. Rev. Food Sci. Food Saf. 2006, 5, 65–70. [Google Scholar] [CrossRef]

	



Nonomura, S.; Kanagawa, H.; Makimoto, A. Chemical constituents of polygonaceous plants. I. Studies on the components of ko-j-o-kon. (Polygonum cuspidatum SIEB. et ZUCC.). J. Pharm Soc. Jpn. 1963, 83, 988–990. [Google Scholar] [CrossRef]

	



Langcake, P.; Pryce, R. The production of resveratrol by Vitis vinifera and other members of the Vitaceae as a response to infection or injury. Physiol. Plant Pathol. 1976, 9, 77–86. [Google Scholar] [CrossRef]

	



Siemann, E.; Creasy, L. Concentration of the phytoalexin resveratrol in wine. Am. J. Enol. Vitic. 1992, 43, 49–52. [Google Scholar]

	



Visioli, F.; Panaite, S.-A.; Tomé-Carneiro, J. Wine’s phenolic compounds and health: A pythagorean view. Molecules 2020, 25, 4105. [Google Scholar] [CrossRef] [PubMed]

	



Renaud, S.; de Lorgeril, M. Wine, alcohol, platelets, and the French paradox for coronary heart disease. Lancet 1992, 339, 1523–1526. [Google Scholar] [CrossRef] [PubMed]

	



Snopek, L.; Mlcek, J.; Sochorova, L.; Baron, M.; Hlavacova, I.; Jurikova, T.; Kizek, R.; Sedlackova, E.; Sochor, J. Contribution of red wine consumption to human health protection. Molecules 2018, 23, 1684. [Google Scholar] [CrossRef] [PubMed]

	



Nunes, S.; Danesi, F.; Del Rio, D.; Silva, P. Resveratrol and inflammatory bowel disease: The evidence so far. Nutr. Res. Rev. 2018, 31, 85–97. [Google Scholar] [CrossRef]

	



Silva, P.; Fernandes, E.; Carvalho, F. Dual effect of red wine on liver redox status: A concise and mechanistic review. Arch. Toxicol. 2015, 89, 1681–1693. [Google Scholar] [CrossRef]

	



Silva, P.; Latruffe, N.; de Gaetano, G. Wine consumption and oral cavity cancer: Friend or foe, two faces of janus. Molecules 2020, 25, 2569. [Google Scholar] [CrossRef] [PubMed]

	



Silva, P.; Rodríguez-Pérez, M.; Gómez-Torres, Ó.; Burgos-Ramos, E. Olive oil and wine as source of multi-target agents in the prevention of Alzheimer disease. Nutr. Res. Rev. 2021, 1–15. [Google Scholar] [CrossRef]

	



Silva, P.; Sureda, A.; Tur, J.A.; Andreoletti, P.; Cherkaoui-Malki, M.; Latruffe, N. How efficient is resveratrol as an antioxidant of the Mediterranean diet, towards alterations during the aging process? Free Radic. Res. 2019, 53, 1101–1112. [Google Scholar] [CrossRef]

	



Wiley, J.; Rayner, K. Effects of titles on the processing of text and lexically ambiguous words: Evidence from eye movements. Mem. Cogn. 2000, 28, 1011–1021. [Google Scholar] [CrossRef]

	



Gehm, B.D.; McAndrews, J.M.; Chien, P.-Y.; Jameson, J.L. Resveratrol, a polyphenolic compound found in grapes and wine, is an agonist for the estrogen receptor. Proc. Natl. Acad. Sci. USA 1997, 94, 14138–14143. [Google Scholar] [CrossRef]

	



Spaak, J.; Merlocco, A.C.; Soleas, G.J.; Tomlinson, G.; Morris, B.L.; Picton, P.; Notarius, C.F.; Chan, C.T.; Floras, J.S. Dose-related effects of red wine and alcohol on hemodynamics, sympathetic nerve activity, and arterial diameter. Am. J. Physiol. Heart Circ. 2008, 294, H605–H612. [Google Scholar] [CrossRef] [PubMed]

	



Leifert, W.R.; Abeywardena, M.Y. Grape seed and red wine polyphenol extracts inhibit cellular cholesterol uptake, cell proliferation, and 5-lipoxygenase activity. Nutr. Res. 2008, 28, 842–850. [Google Scholar] [CrossRef]

	



Lu, C.; Bambang, I.F.; Armstrong, J.S.; Whiteman, M. Resveratrol blocks high glucose-induced mitochondrial reactive oxygen species production in bovine aortic endothelial cells: Role of phase 2 enzyme induction? Diabetes Obes. Metab. 2008, 10, 347–349. [Google Scholar] [CrossRef] [PubMed]

	



Sun, W.; Wang, W.; Kim, J.; Keng, P.; Yang, S.; Zhang, H.; Liu, C.; Okunieff, P.; Zhang, L. Anti-cancer effect of resveratrol is associated with induction of apoptosis via a mitochondrial pathway alignment. In Oxygen Transport to Tissue XXIX; Springer: Boston, MA, USA, 2008; pp. 179–186. [Google Scholar]

	



Chao, C.; Slezak, J.M.; Caan, B.J.; Quinn, V.P. Alcoholic beverage intake and risk of lung cancer: The California men’s health study. Cancer Epidemiol. Biomark. Prev. 2008, 17, 2692–2699. [Google Scholar] [CrossRef]

	



Barger, J.L.; Kayo, T.; Vann, J.M.; Arias, E.B.; Wang, J.; Hacker, T.A.; Wang, Y.; Raederstorff, D.; Morrow, J.D.; Leeuwenburgh, C.; et al. A low dose of dietary resveratrol partially mimics caloric restriction and retards aging parameters in mice. PLoS ONE 2008, 3, e2264. [Google Scholar] [CrossRef]

	



Koide, K.; Osman, S.; Garner, A.L.; Song, F.; Dixon, T.; Greenberger, J.S.; Epperly, M.W. The use of 3,5,4-tri-O-acetylresveratrol as a potential prodrug for resveratrol protects mice from γ-irradiation-induced death. ACS Med. Chem. Lett. 2011, 2, 270–274. [Google Scholar] [CrossRef]

	



Ybarra, M.; Suman, M. Reasons, assessments and actions taken: Sex and age differences in uses of Internet health information. Health Educ. Res. 2008, 23, 512–521. [Google Scholar] [CrossRef] [PubMed]

	



Suggs, L.S.; McIntyre, C. Are We There Yet? An examination of online tailored health communication. Health Educ. Behav. 2009, 36, 278–288. [Google Scholar] [CrossRef]

	



Gomes, A.P.; Price, N.L.; Ling, A.J.; Moslehi, J.J.; Montgomery, M.K.; Rajman, L.; White, J.P.; Teodoro, J.S.; Wrann, C.D.; Hubbard, B.P.; et al. Declining NAD+ induces a pseudohypoxic state disrupting nuclear-mitochondrial communication during aging. Cell 2013, 155, 1624–1638. [Google Scholar] [CrossRef]

	



Martin-Montalvo, A.; Mercken, E.M.; Mitchell, S.J.; Palacios, H.H.; Mote, P.L.; Scheibye-Knudsen, M.; Gomes, A.P.; Ward, T.M.; Minor, R.K.; Blouin, M.-J.; et al. Metformin improves healthspan and lifespan in mice. Nat. Comun. 2013, 4, 2192. [Google Scholar] [CrossRef]

	



Hubbard, B.P.; Gomes, A.P.; Dai, H.; Li, J.; Case, A.W.; Considine, T.; Riera, T.V.; Lee, J.E.; Yen, E.S.; Lamming, D.W.; et al. Evidence for a common mechanism of SIRT1 regulation by allosteric activators. Science 2013, 339, 1216–1219. [Google Scholar] [CrossRef] [PubMed]

	



Roberts, V.H.J.; Pound, L.D.; Thorn, S.R.; Gillingham, M.B.; Thornburg, K.L.; Friedman, J.E.; Frias, A.E.; Grove, K.L. Beneficial and cautionary outcomes of resveratrol supplementation in pregnant nonhuman primates. FASEB J. 2014, 28, 2466–2477. [Google Scholar] [CrossRef] [PubMed]

	



Yoshino, J.; Conte, C.; Fontana, L.; Mittendorfer, B.; Imai, S.; Schechtman, K.B.; Gu, C.; Kunz, I.; Fanelli, F.R.; Patterson, B.W.; et al. Resveratrol supplementation does not improve metabolic function in nonobese women with normal glucose tolerance. Cell Metab. 2012, 16, 658–664. [Google Scholar] [CrossRef] [PubMed]

	



Briansó-Llort, L.; Simó-Servat, O.; Ramos-Perez, L.; Torres-Torronteras, J.; Hernandez, C.; Simó, R.; Selva, D.M. Effect of resveratrol content in red wine on circulating sex hormone-binding globulin: Lessons from a pilot clinical trial. Mol. Nutr. Food Res. 2022, 66, e2200125. [Google Scholar] [CrossRef]

	



Roggerio, A.; Cassaro Strunz, C.M.; Pacanaro, A.P.; Leal, D.P.; Takada, J.Y.; Avakian, S.D.; de Padua Mansur, A. Gene expression of sirtuin-1 and endogenous secretory receptor for advanced glycation end products in healthy and slightly overweight subjects after caloric restriction and resveratrol administration. Nutrients 2018, 10, 937. [Google Scholar] [CrossRef]

	



Malaguti, M.; Angeloni, C.; Hrelia, S. Polyphenols in exercise performance and prevention of exercise-induced muscle damage. Oxid. Med. Cell. Long. 2013, 2013, 825928. [Google Scholar] [CrossRef]

	



Belviranli, M.; Okudan, N. Well-known antioxidants and newcomers in sport nutrition: Coenzyme Q10, quercetin, resveratrol, pterostilbene, pycnogenol and astaxanthin. In Antioxidants in Sport Nutrition; Lamprecht, M., Ed.; CRC Press/Taylor & Francis: Boca Raton, FL, USA, 2015; Chapter 5. [Google Scholar]

	



Mankowski, R.T.; Anton, S.D.; Buford, T.W.; Leeuwenburgh, C. Dietary antioxidants as modifiers of physiologic adaptations to exercise. Med. Sci. Sports Exerc. 2015, 47, 1857–1868. [Google Scholar] [CrossRef]

	



Baltaci, S.B.; Mogulkoc, R.; Baltaci, A.K. Resveratrol and exercise. Biomed. Rep. 2016, 5, 525–530. [Google Scholar] [CrossRef]

	



da Fonseca, L.M.; de Souza, J.A.; Santos, I.W.; Ferreira, R.S.; Alvarez, N.M.; Ferreira, B.; Dolisnky, M.; do Carmo, F.L.; Girão, S.; Soares, C.A.; et al. Beverages rich in resveratrol and physical activity attenuate metabolic changes induced by high-fat diet. J. Am. Coll. Nutr. 2021, 40, 485–495. [Google Scholar] [CrossRef]

	



Vinson, J.A.; Teufel, K.; Wu, N. Red wine, dealcoholized red wine, and especially grape juice, inhibit atherosclerosis in a hamster model. Atherosclerosis 2001, 156, 67–72. [Google Scholar] [CrossRef]

	



Dolinsky, V.W.; Jones, K.E.; Sidhu, R.S.; Haykowsky, M.; Czubryt, M.P.; Gordon, T.; Dyck, J.R.B. Improvements in skeletal muscle strength and cardiac function induced by resveratrol during exercise training contribute to enhanced exercise performance in rats. J. Physiol. 2012, 590, 2783–2799. [Google Scholar] [CrossRef] [PubMed]

	



Hart, N.; Sarga, L.; Csende, Z.; Koltai, E.; Koch, L.G.; Britton, S.L.; Davies, K.J.A.; Kouretas, D.; Wessner, B.; Radak, Z. Resveratrol enhances exercise training responses in rats selectively bred for high running performance. Food Chem. Toxicol. 2013, 61, 53–59. [Google Scholar] [CrossRef] [PubMed]

	



Wu, R.E.; Huang, W.-C.; Liao, C.-C.; Chang, Y.-K.; Kan, N.-W.; Huang, C.-C. Resveratrol protects against physical fatigue and improves exercise performance in mice. Molecules 2013, 18, 4689–4702. [Google Scholar] [CrossRef]

	



Kan, N.-W.; Ho, C.-S.; Chiu, Y.-S.; Huang, W.-C.; Chen, P.-Y.; Tung, Y.-T.; Huang, C.-C. Effects of resveratrol supple-mentation and exercise training on exercise performance in middle-aged mice. Molecules 2016, 21, 661. [Google Scholar] [CrossRef]

	



Kan, N.-W.; Lee, M.-C.; Tung, Y.-T.; Chiu, C.-C.; Huang, C.-C.; Huang, W.-C. The synergistic effects of resveratrol combined with resistant training on exercise performance and physiological adaption. Nutrients 2018, 10, 1360. [Google Scholar] [CrossRef]

	



Huang, C.-C.; Lee, M.-C.; Ho, C.-S.; Hsu, Y.-J.; Ho, C.-C.; Kan, N.-W. Protective and recovery effects of resveratrol supplementation on exercise performance and muscle damage following acute plyometric exercise. Nutrients 2021, 13, 3217. [Google Scholar] [CrossRef]

	



Tsao, J.-P.; Liu, C.-C.; Wang, H.-F.; Bernard, J.R.; Huang, C.-C.; Cheng, I.-S. Oral resveratrol supplementation attenuates exercise-induced interleukin-6 but not oxidative stress after a high intensity cycling challenge in adults. Int. J. Med. Sci. 2021, 18, 2137–2145. [Google Scholar] [CrossRef] [PubMed]

	



Sato, F.; Martinez, N.E.; Shahid, M.; Rose, J.W.; Carlson, N.G.; Tsunoda, I. Resveratrol exacerbates both autoimmune and viral models of multiple sclerosis. Am. J. Pathol. 2013, 183, 1390–1396. [Google Scholar] [CrossRef] [PubMed]

	



Maurya, S.K.; Bhattacharya, N.; Mishra, S.; Bhattacharya, A.; Banerjee, P.; Senapati, S.; Mishra, R. Microglia specific drug targeting using natural products for the regulation of redox imbalance in neurodegeneration. Front. Pharmacol. 2021, 12, 654489. [Google Scholar] [CrossRef]

	



Schwartz, L.M.; Woloshin, S.; Andrews, A.; Stukel, T.A. Influence of medical journal press releases on the quality of associated newspaper coverage: Retrospective cohort study. BMJ 2012, 344, d8164. [Google Scholar] [CrossRef]








[image: Ijerph 19 15815 g001 550] 





Figure 1. Methodology used in this study. 
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Figure 2. Resveratrol in the digital news. 
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Figure 3. Information about the scientific publications provided by Science Daily, WebMD, and EurekAlert! and bibliometric data from Scopus retrieved in August 2022. Rep.—Scientific Reports; PNAS—Proceedings of the National Academy of Sciences; Adv. Exp. Med. Biol.—Advances in Experimental Medicine and Biology; Am. J. Pathol. Am. J. Physiol.—American Journal of Pathology; Am. J. Physiol.—American Journal of Physiology; Appl. Environ. Microbiol.—Applied and Environmental Microbiology; FASEB—Federation of American Societies for Experimental Biology; JBC—Journal of Biological Chemistry; J. Physiol.—Journal of Physiology; Appl. Physiol. Nutr. Metab.—Applied Physiology, Nutrition, and Metabolism; Am. J. Pathol.—American Journal of Pathology; J. Agric. Food Chem—Journal of Agricultural and Food Chemistry; Int. J. Mol. Sci.—International Journal of Molecular Sciences; Food Chem.—Food Chemistry. 
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Table 1. Authors of scientific papers cited in online posts.
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	Scientific Paper Authors
	Science Daily
	WebMD
	EurekAlert!
	Total





	First
	11
	3
	3
	17



	Middle (all or some)
	2
	2
	2
	6



	Last
	39
	2
	5
	46



	First and Middle (some)
	0
	0
	0
	0



	Middle (some) and Last
	4
	0
	2
	6



	First, Middle (some) and Last
	4
	0
	0
	4



	First and Last
	9
	0
	2
	11



	All authors
	3
	0
	4
	7



	The person(s) mentioned is (are) not authors
	5
	11
	0
	16



	No one is mentioned
	2
	19
	0
	21



	Total of Posts
	79
	37
	18
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“Red wine’s health benefits
may be due in part to “estro-
gen” in grape skin” was the
first post about resveratrol
published in Science Daily.

French Paradox study
became popular in 1991 in
the “60 Minutes” CBS
show. Science Daily was
launched in 1995.

T'he first post about resve-
ratrol reports the results of
the study that for the first
time speculates about res-
veratrol's role in the benefi-
cial cardiovascular effects
of red wine and the so-ca-
lled 'French paradox.

Science Daily published 8
posts about health resvera-
trol benefits namely, car-
dioprotective, antidiabetic,
anti-cancer, anti-aging, an-
ti-obsity radiation protec-
tion effects. The fist resvera-
trol publication in WebMD
and EurekAlert! was in
2000 and 2003, respectively.

At this time, most the
people look for informa-
tion online, and it was ob-
served an increase in in-
ternet users searching for
diet and nutrition infor-
mation.

Science Daily published
10 and 8 posts in 2013 and
2015, respectively, about
resveratrol's health bene-
fits and the development
of a viable therapeutic
intervention strategy for
many diseasess associated
with ageing.

“Sinclair Effect”:

* 2012, David Sinclair was
invited by the famous
“60 Minutes” TV Show
to talk about resvera-
trol.

2013, David Sinclair
published 18 papers.
2014, David Sinclair
published 17 papers
and was included in
“Time 100" as one of
the hundred most in-
fluential people in the
world.

12017/18

The years 2017 and 2018 are the
ones with the higher number
of publications in EurekAlert!,
5 and 3, respectively

“Sinclair Effect”:

¢ 2018, David Sinclair
published 16 papers
and was included in
“Time magazine's 50
Most Influential People
in Health Care”.

2020 is the year with the
higher number of publica-
tions (5 posts) in WebMD.

1990-2020

* The increase in the
number of scientific pu-
blications was not di-
rectly correlated to the
number of posts.
The main sources of the
posts were US institu-
tions, which could be
explained by the three
online news portals
being from the US and
by the research that
made resveratrol
famous had been con-
ducted in the US.
Press releases are the
main source of the posts
about resveratrol.
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