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The aim of this article is to provide a different perspective on people's beliefs regarding controversial scientific information. We emphasize that, although people generally aim at getting a fair representation of reality, accuracy about scientific issues only matters to the extent that individuals perceive it as useful to achieve their own goals. This has important consequences in terms of how anti-science attitudes as well as epistemically questionable beliefs must be interpreted, which has consequences for addressing misinformation. We argue that most people who endorse scientific misinformation are not truly interested in its accuracy, and rather that plausibility at face value often suffices when it is meant to be used for social purposes only. We illustrate this view with the example of hydroxychloroquine, which was considered as potential treatment for Covid-19, and which has been the subject of much media hype and public concern, particularly in France.
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1. INTRODUCTION

The question of beliefs about science is an eminently important one, which can be thought to have definite social and political consequences. Rather than stressing the importance of developing public education and media literacy, which is obviously an important endeavor, we propose a new perspective by showing how adherence to baseless scientific theories can be explained by something other than lack of scientific knowledge or critical thinking, namely a lesser epistemic interest in the truth of a matter. Questioning the relative importance of truth to people who share controversial ideas opens new avenues of research on how to remedy the negative consequences of the spread of these ideas at the societal level. In what follows, we revisit and analyse the case of public support for hydroxychloroquine as a treatment against Covid-19.

In late 2019, the outbreak of a new zoonotic coronavirus (SARS-CoV-2), causing severe acute respiratory syndrome (Coronavirus disease 2019 aka. Covid-19) would go on to become a global pandemic (WHO, 2020). In response, researchers immediately began speculating about potential solutions. Among the most promising candidates was a common drug called hydroxychloroquine (WHO Solidarity Trial Consortium, 2021). Listed as an essential medicine by the World Health Organization (WHO), hydroxychloroquine derives from chloroquine (which comes from quinine) and has been used to treat malaria for decades (Solomon and Lee, 2009). Hydroxychloroquine (branded by Sanofi Aventis as Plaquenil, hereafter HCQ), is a less toxic version of chloroquine, which is used to treat autoimmune conditions such as rheumatoid arthritis and lupus erythematosus.

The HCQ solution had two major advantages: availability and affordability. Moreover, as HCQ had been a well-known cure for other diseases, and for quite a long time, the innocuous nature of the drug could be taken for granted. These reasons quickly made it one of the most appealing leads in fight against Covid-19. In France, microbiologist Didier Raoult and his team at the IHU Méditerranée Infection Institute presented the positive results of a study on the effect of HCQ on Covid-19 in March 2020 (Gautret et al., 2020). This research would go on to raise ethical concerns1 and be criticized for being methodologically weak (Bik, 2020). Raoult's research raised the argument that the use of HCQ could potentially save many patients, even invoking the Hippocratic Oath (Sauvayre, 2020).2 Although relatively unknown to the general public a few months earlier, Raoult's reputation came under public scrutiny as his theorizing became increasingly popular, and he appeared to rank high in many indicators of trustworthiness (Branch et al., 2021). The interest was temporarily backed up by promising in vitro studies from China (Liu et al., 2020). The WHO and the European Medicines Agency thus recommended the use of HCQ as part of clinical trials or national emergency use programmes (EMA, 2020). Institutions such as the University Hospitals of Geneva (HUG) relied on it at the beginning of the pandemic, before abandoning it a few months later (Agoritsas et al., 2020).

In the weeks and months that followed, numerous studies challenged the assumption that HCQ was actually useful in the treatment of Covid-19 patients, and there is now a scientific consensus as to the lack of its efficacy (Lamontagne et al., 2021). However, arguments against HCQ relied on the absence of obvious beneficial effects in an increasing number of studies, rather than a single conclusive argument proving that it was harmful. HCQ therefore remained supported by many individuals in France and abroad, despite the extensive scientific data showing its lack of efficacy. A number of people, including politicians, further declared publicly that they had been successfully treated with HCQ (Sciama, 2020), even if this outcome could be more parsimoniously explained by spontaneous recovery.



2. INTUITIVE FRAMINGS

In an emergency situation, the urge to act is overwhelming. It seems morally preferable to do something rather than nothing, especially if we do not have much to lose. Raoult's argument further centered on the idea that researchers and data analysts were disconnected from the field, and that the methods they usually relied on (e.g., randomized controlled trials) could no longer be applied in a situation of crisis (Risch, 2020). Although it was inaccurate to say that randomized trials could be dispensed with when determining the actual efficacy of a drug, it surely made sense that the situation called for pragmatism. From the public's point of view, the “scientist-practitioner” narrative of adopting a pragmatic stance and saving lives certainly had every reason to be accepted. And HCQ was indeed one of the serious leads in international trials. The question is why subsequent studies invalidating this first legitimate intuition did not result in a weakening of belief in this solution, which was less and less likely to be effective.

Critically, it is one thing to consider a hypothesis as plausible—that is, compatible with one's priors—and another to assess the likelihood of that hypothesis being correct. For instance, the proposition p “HCQ reduces mortality in Covid-19 patients” is plausible if one's priors include the fact that it is recommended by a recognized expert, and that it is cheap and apparently safe at the individual level. Holding the effectiveness of an action to be true based on its mere plausibility can have positive outcomes (Damisch et al., 2010). It can be related to superstition, which is found in most if not all human cultures. Superstition has been interpreted as an adaptive tendency to favor type I over type II errors when making causal associations, in situations where falsely detecting the presence of a causal link has fewer negative consequences than missing it if it turns out to be true (Shermer, 1997; Beck and Forstmeier, 2007; Foster and Kokko, 2009). Refusing to perform an unnecessary action can even be considered an unexpected and negative behavior.3

Now, one may want to evaluate the truth value of the intuitive proposition p, and compare it with alternative hypotheses, to identify which is the most likely to be true. This questioning of one's intuitions requires some additional meta-cognitive efforts especially when it comes to scientific information, whose complexity makes it inaccessible to single individuals relying on their own knowledge.

Much work has looked into the reasons why people come to believe in fake news or conspiracy theories, especially since the beginning of the pandemic (van Mulukom et al., 2020). Of particular interest, the propensity to rely on analytical rather than intuitive thinking seems to be a strong predictor of adherence to epistemically questionable theories, including with respect to HCQ (Fuhrer and Cova, 2020; Pennycook and Rand, 2020). Both dispositional and contextual factors are most probably involved in the metacognitive ability to step back from one's own intuitions and to direct one's argumentative efforts in an accuracy-driven way. Personality traits such as impulsivity (Kuhn et al., 2021) and rigidity in one's belief structures (Meyer et al., 2021) have been linked to adherence to ill-founded ideas. Stressful environments (Swami et al., 2016) and the sense of lack of control (Whitson and Galinsky, 2008) are also likely to be favorable grounds for these beliefs.

It must also be emphasized that from an individual point of view, it is only worth engaging in reflective thinking about a theory if the stakes are high of knowing whether the theory is true. Only in such a case will additional (and truthful) information become necessary. Individuals' propensity to question their intuitions thus depends greatly on what the truth about a given subject means to them, compared to the value of maintaining and sharing these intuitions.



3. LOW STAKES IN KNOWING THE TRUTH

People's interest in the truth on a scientific matter can stem from their epistemic curiosity when prior knowledge already exists, allowing for relevant associations to be anticipated and knowledge gaps to be filled (Loewenstein, 1994; Litman, 2005). Accurate scientific information also matters when the accuracy of the knowledge on which people's decisions are based have tangible consequences for their own lives. False information may lead to harmful decisions, for instance when patients must make choices about treatments. We argue that the truth about the efficacy of HCQ was not “need to know” information. On the contrary, the stakes of knowing the truth about its actual effects on Covid-19 patients has remained relatively low at the individual level.

First, the extent to which the fear-inducing nature of the pandemic increased people's interest in being administered a truly efficient drug against Covid-19 is not evidenced in practice. At the beginning of 2020, the virus was said to be of little danger for healthy adults and children, and mainly lethal for elderly people with co-morbidity (Baud et al., 2020). It was even (falsely) compared to the seasonal flu at the beginning of the pandemic, including by Raoult and his team, as evidence of its harmlessness (Giraud-Gatineau et al., 2020). In contrast to the adverse effects of restrictive measures aimed at curbing the spread of the virus (such as wearing masks and locking down the economy, which were perceived by many as an unwarranted infringement of the people's freedom and well-being), the question of whether HCQ actually worked was ultimately of minor importance to most people.

Second, the risks associated with taking HCQ were from the outset perceived as very low. HCQ has been a well-known molecule for a long time, and Plaquenil could even be dispensed in pharmacies without a prescription before the pandemic.4 Moreover, many Covid-19 patients have testified about the harmless (and apparently effective) nature of the treatment. Only a few isolated accidents have been reported in the media, such as the American citizen who died after he and his wife ingested chloroquine phosphate, a product used to clean aquariums (Vigdor, 2020).

The practical benefits associated with knowing the truth about HCQ were thus small from an individual perspective. More generally, there are many aspects of our lives for which we are not accuracy-driven and many beliefs we entertain do not come under close scrutiny. In his veritistic framework, philosopher Alvin Goldman considered that a person's doxastic attitude toward a proposition p could not have a veritistic value if that person was uninterested in the question of p vs. not-p (). The dominance of relevance over truth has been discussed at length in the philosophical, epistemological, and pragmatic literature (Wilson and Sperber, 2002; Baumberger, 2014).

In sum, we are generally not epistemically committed to one particular side of a scientific dispute, and we live with many false or approximate beliefs (Boyer, 2018; Oliver and Wood, 2018). This is not a problem in itself, as long as these beliefs do not lead individuals to make choices against their own interests. Their lack of expertise becomes problematic when they are interested in defending a point of view on the topic at hand, for reasons that are unrelated to accuracy. As we shall see, people may find an interest in consuming and sharing ill-founded theories that they would be wary of—or even reject—in other circumstances, if social and emotional goals outweigh the stakes of knowing the truth.



4. SELF-RELEVANT BELIEFS ABOUT RAOULT AND HCQ

Information consumption is guided by the desire to maintain positive identities and coherent worldviews (Alicke et al., 2020). Coming up with an explanation that makes sense is satisfying, especially if it is not accessible to everyone (Lantian et al., 2017). In this respect, the literature on beliefs in conspiracy theories is illuminating. It shows that they respond to social-existential motives that individuals may have (van Mulukom et al., 2020). They foster a feeling of being able to understand the world from a global point of view rather than from a subjective and necessarily limited perspective. For instance, people are more likely to believe in conspiracy theories when they involve events that they feel the need to explain (Lantian et al., 2021), or target groups they perceive as culturally or politically threatening (Nera et al., 2021). In addition, people are more attracted to conspiracy theories when important psychological needs are frustrated, for instance when feeling socially excluded (Graeupner and Coman, 2017).

The transmission of relevant information is also an important way of manifesting one's competence and managing one's reputation (Boyer et al., 2015). Communication, including on science issues, may serve other purposes than informing, such as cultivating social relationships or demonstrating membership in a group (Baumeister and Leary, 1995; Dunbar, 2012; Mercier, 2020). When the objective moves away from the transmission of information per se, communication is no longer associated with a strong presumption of truthfulness (Lynch, 2004; Cassam, 2018). Besides, people do not always read what they share on social networks (Gabielkov et al., 2016), and there is a gap between what people actually read and what they share (Bright, 2016). The pragmatic meaning of a message then goes far beyond its literal interpretation (Grice, 1957). It becomes less about asserting that the proposition is true than conveying an attitude. This use of information as a mean to manage relations with one's ingroup is illustrated by recent works showing that anti-outgroup language is a strong predictor of social engagement on social media (Rathje et al., 2021), and that individuals who report hating their political opponents are the most likely to share political fake news (Osmundsen et al., 2021). This perspective implies that a major strength of questionable information and theories is the social success they enjoy, due to people's propensity to share them for other reasons than genuine belief in their accuracy.

In the case of HCQ, support for Raoult and his treatment resonated with the growing mistrust toward French institutions from a particular segment of the French population. In autumn 2019, the movement of the “Gilets Jaunes” began against green fuel taxes, and rapidly extended to a more general questioning of fiscal policy. It was fed by feelings that the government despised and was disconnected from the reality of the French middle class. Raoult's position against the “Parisian marquesses” echoed the movement's political fight against the elites, which are perceived as arrogant and disrespectful of popular practices and lifestyles (Sayare, 2020). The appeal to popular common sense and pragmatism, as opposed to experts suspected of denying reality, has been further used by politicians5 to justify value-based positions.

On April 6, 2020, a survey was released by French polling institute IFOP and published in the daily newspaper Le Parisien, asking citizens about their opinion on the efficacy of HCQ. The survey revealed that “59% of the French population believed HCQ was effective against the new coronavirus” (Mateus, 2020). Positive opinion was more frequent on the far right and far left, and reached 80% among sympathizers of the Gilets Jaunes. Support was also very high in the Marseille region, with a 74% rate of positive opinions. These results arguably reflect a positive attitude toward someone who stands against the current establishment rather than the outcome of truth-oriented reasoning. The analysis of the content of pro-Raoult pages on Facebook supports this interpretation (Audureau and Maad, 2020). The most frequently shared posts are not intended to convey (mis)information about HCQ, but to express one's adhesion to a particular value system, or simply to foster social interactions.6



5. SUPERFICIAL OPINIONS

Information need not be certain to be endorsed or shared, because part of what makes it valuable is not related to accuracy. In both cases, minimal plausibility can be enough, depending on what you—or your interlocutor—want to do with the information. One may endorse information, and defend it passionately, on the grounds that it is plausible, without trying to identify its actual probability of being true. Endorsing and sharing are intertwined to a certain point because people usually share information that they themselves endorse at least minimally, but they may sometimes have an interest in others' entertaining different beliefs. We avoid sharing information that could turn out to be blatantly false, but uncertain information can be highly relevant socially, and easily shared if the reputational costs, if ever it is fake, are not too high.

Because scientific information is complex, it is very difficult to find arguments that are intuitive enough to challenge it. Most scientific propositions are also not verifiable through simple perception and inference (Sperber, 1997), and individuals who are interested in having a good understanding of the state of a scientific question have no choice but to rely on experts. This cognitive opacity favors the strategic use of information for non-epistemic purposes, and leaves room for motivated reasoning, that is, the processing of arguments in a selective way, aimed at defending self-relevant beliefs, rather than forming an accurate representation of reality (Kunda, 1990; Kahan, 2016). Cognitive effort and the search for new arguments are then preferentially directed toward the justification of one's epistemic position (Mercier and Sperber, 2011).

For example, if the value of promoting HCQ is unrelated to its actual effectiveness, Raoult's supporters will be less motivated to direct their reasoning efforts toward finding the truth about it. Instead, supporters will be highly motivated to gather arguments likely to justify their position. Integrating more elaborate considerations such as the specific effect of combining HCQ with azithromycin implies some reasoning effort, but this effort is arguably not directed toward searching for truth.

Decreasing social-existential needs makes people less eager to rely on motivated reasoning. For instance, Nyhan and Reifler (2019) have found that conservatives were more likely to accept facts and arguments about withdrawing the military from Iraq in a situation where self-esteem was experimentally enhanced. Conversely, when the stakes of holding certain beliefs as true are too important, people may refuse the evidence even though it would allow them to make better decisions for themselves or their loved ones. We suggest that social-existential stakes can be powerful enough to outweigh the usefulness of true information.



6. SOCIETAL IMPLICATIONS

The implications of scientific information can be quite different at the individual and societal level. As we have seen, from the individual's point of view, scientific knowledge is useful to the general public up to a certain point. Depending on what one wants to do with scientific information, an accurate representation of the world can be of paramount importance, or merely the icing on the cake.

Conversely, the success of a scientific endeavor at the societal level depends on its ability to build a fair representation of the true state of the world, and it has major consequences when it determines the outcome of decisions taken by society as a whole. Building a science-based common ground shared by all the actors of a society is paramount to creating the conditions for this knowledge to be trusted and successfully translated into effective behavior. Crucially, publicity of public opinions may have performative effects, even when it does not reflect genuine adherence to the assumptions on which people are being asked to give their views. When these opinions enter the public sphere, they influence the way societal issues are conceived, and patterns of thinking that are coalitional rather than collaborative can become dominant in the public debate. This can in turn negatively affect the quality of the political decisions that are made and that will have concrete consequences for the well-being of the populations.

Regarding the case of HCQ, it is not certain that the results of the IFOP survey published in Le Parisien would have been the same in a situation where the stakes of giving a correct answer had been high. But the media coverage of these opinions turned out to have quite real political and social consequences. Politics attended to particular voices who would have been isolated otherwise. For example, Emmanuel Macron visited the IHU Méditerranée Infection at the beginning of April 2020 as a way to establish a dialogue with a distrustful population. A close collaborator of Emmanuel Macron testified that the president could not stay away from the “Raoult effect” for too long (Le Monde, April 9, 2020). In doing so, he was acting upon a public opinion that did not reflect a strong epistemic commitment as opposed to prioritizing the scientific consensus of the time. Furthermore, media coverage of this controversy had the effect of delaying clinical trials, especially with respect to the European Discovery project which had subsequent difficulties recruiting patients for experimental groups other than those testing HCQ (Tikkinen et al., 2020). It has also caused supply problems in pharmacies, with consequences for patients for whom this treatment was necessary.

Public opinions on scientific issues must thus be interpreted at the right level. Otherwise, positions defended for social or identity-related reasons can lead to the undermining of the scientific common ground on which decisions taken at societal level are based. If this common ground is not clearly identified and shared by all, public debate becomes biased when instead it deserves important efforts of collaborative reasoning. This is all the more necessary when it comes to health issues that have political significance, from vaccines to protective measures in the context of a pandemic.



7. CONCLUSION

The case of HCQ illustrates the importance of better understanding people's relationship to scientific information. People share opinions everyday for a variety of reasons that go beyond the mere transmission of accurate information. This is not necessarily a problem in itself, but when these beliefs occupy the public space, they can end up having harmful societal consequences, especially when it comes to health issues. As in the HCQ case, individuals may not have any interest in knowing once and for all whether a drug has any utility at all, yet still publicly express their opinion on the issue. The question of how to interpret these publicly held beliefs is therefore important, both from a theoretical and a practical point of view, and constitutes an exciting field of research with important political implications.
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FOOTNOTES

1See retroactive statement from the International Society of Antimicrobial Chemotherapy (ISAC) stating that “the article does not meet the Society's expected standard, especially relating to the lack of better explanations of the inclusion criteria and the triage of patients to ensure patient safety” (International Society of Antimicrobial Chemotherapy, 2020).

2Raoult's position on this issue has not changed: on February 11, 2021, he published Carnets de guerre Covid-19, in which he collected his writings and interventions on the YouTube channel of his institution.

3For example, Wallis et al. (2017) suggest that doctors find it hard to stop prescriptions when they become unnecessary for fear of being seen as bad doctors.

4Plaquenil has been subject to medical prescription in France since January 2020.

5For instance, in an interview with the magazine L'Express on May 18, 2021, the French Minister of the Interior Gérald Darmanin said that he preferred the “common sense of the butcher of Tourcoing” to the studies of the National Institute of Statistics and Economic Studies.

6See also Berriche and Altay (2020) who highlighted the prevalence of phatic posts in the pseudoscientific Facebook page Santé + Mag.
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