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RELATIONS BETWEEN SOCIAL INFLUENCE, FALSE MEMORIES, AND BELIEFS IN FAKE NEWS: A STUDY IN THE CONTEXT OF THE COVID-19 PANDEMIC IN BRAZIL 

RELAÇÕES ENTRE SUGESTÕES SOCIAIS, FALSAS MEMÓRIAS E CRENÇAS EM FAKENEWS: UM ESTUDO NO CONTEXTO DA PANDEMIA DE COVID-19 NO BRASIL

ABSTRACT
In March 2020, the World Health Organization declared the outbreak of COVID-19 as a serious global threat. Then, much information had already circulated in mainstream and social media about the pandemic and potential treatments. One of these treatments is known in Brazil as chloroquine based early treatment. In this context, much fake news involving early treatment circulated in mainstream and social media. This paper aimed to investigate the formation of false memories based on the sharing of fake news related to the COVID 19 pandemic and the relation with social influences and the beliefs in such news. A questionnaire was applied to 307 participants regarding three pieces of fake news and one of accurate news. The results point out that social influences are related to the formation of false memories and the belief in (fake) news, indicating the presence of the social contagion of memory phenomenon.

RESUMO
Em março de 2020 a Organização Mundial da Saúde declarou o início da pandemia de COVID-19. Desde então, muitas informações tem circulado na mídia convencional e redes sociais sobre a pandemia e possíveis tratamentos. Neste contexto, muitas notícias falsas envolvendo tratamentos precoces circularam em mídias sociais e convencionais. Este artigo tem como objetivo investigar a formação de falsas memórias a partir do compartilhamento de notícias falsas relacionadas à pandemia de COVID-19 e a relação com sugestões sociais e crenças nessas notícias. Um questionário foi aplicado a 307 participantes sobre três notícias falsas e uma verdadeira. Os resultados apontaram que sugestões sociais estão relacionadas com a formação de falsas memórias e a crença em notícias (falsas), indicando a presença do fenômeno chamado contágio social da memória.






INTRODUCTION
In March 2020, the World Health Organization (WHO) declared the outbreak of COVID-19 (caused by the new coronavirus - SARS-CoV-2) as a serious global threat. Since then, we have been bombarded daily by a series of information, whether through social media or messaging apps. Some of this information may come from dubious sources and not correspond to facts. Alternatively, they can even be based on some valid questions but be developed with distorted elements from a dispute of narratives, influenced mainly by different ideological biases. This information spreads quickly, being shared by many people who strongly believe in what they are reading and sharing. In addition to the COVID-19 pandemic, we face a fake news pandemic with too much untrue information that is now understood as a new social phenomenon and recognized through the term "fake news".
Thus, we are waging an actual communication war at a time when it is crucial to keep the population well informed. Because of this field of forces, it is worth mentioning that the production of meanings is also in dispute, establishing an important relationship with the processes of memory construction and creation of false memories. False memories can be understood as created memories that do not correspond to the actual experiences lived by individuals. False memory formation studies have existed since the beginning of the 20th century; for instance, the experiments described by Bartlett (1921; 1932). However, the term "false memory" gained notoriety from work developed by Loftus (1997; 1996; 2002), in which she investigated how social influences in psychoanalytic and judicial contexts could form false memories. 
In this study, we assume a relation between belief in fake news and the formation of false memories (and vice versa). One of the reasons for this could be the constant contact with fake news that is shared massively. In Brazil, various fake news, with a strong ideological bias, circulated on social media and some news websites claiming the alleged effectiveness of chloroquine for treating COVID-19. The problem involved in this fake news is limited to recommending a drug without proven efficacy (Hoffmann et al., 2020). With the massive repercussion of this fake news, reinforced by representatives of the Brazilian government, we raise the hypothesis that it may have potentiated the formation of possible false memories in the Brazilian context of the COVID-19 pandemic, based on social influences fed by mass sharing, especially on social media, and by the influence of ideological biases.
An example of the influence of fake news in the formation of false memories is shown in the recent study by Murphy et al. (2019) in the context of the referendum on the legalization of abortion in Ireland. In the survey, 3,140 participants had contact with six news stories about campaign events – two fake news and four authentic ones –. Results showed that almost half of the participants reported a false memory regarding at least one of the fake news. The authors argue that the results suggests that voters in a political campaign are more likely to form false memories that align with their beliefs from false news disseminated with a strong ideological bias.
Therefore, in this article, we aim to identify how social influences can form false memories, which can lead to the belief and sharing of fake news, and also observe how fake news itself can lead to the formation of false memories. We chose to investigate the context of the COVID-19 pandemic in Brazil due to the large circulation of information about the potential effects of early treatment based on chloroquine, which stimulated the circulation of fake news with high ideological content, generating a great debate around the topic on social media. 
We adopted the remembering theory (Bartlett, 1932) in this study, which investigates how the influence of cultural elements and the model of false memories discussed by Loftus (1997; 2002) can form new memories. 

THEORETICAL DISCUSSION 
The so-called "infodemia" (Cinelli et al., 2020) represents the massive amount of messages transmitted by social media or messaging apps in which the spread of fake news grounds the main topic, which is COVID-19. In the first semester of 2020, much fake news related to the COVID-19 pandemic was spread around the world. 
According to O'Connor and Murphy (2020), fake news related to the COVID-19 pandemic has some characteristics in common, as listed below:
- Claim to have privileged information from a researcher or expert, but no reference is provided to support the alleged source;
- The tone is usually alarmist, implying that if one ignores the suggested action, severe consequences will occur;
- The message is intended to provoke panic and fear in the reader.

Early chloroquine-based treatment for COVID-19: fake news in the Brazilian context of the pandemic
Infection caused by the SARS-CoV-2 virus is a recent infectious disease recognized as a pandemic by the World Health Organization in 2020. However, most actions and interventions in the pandemic are empirical and based on findings, generally derived from anecdotal personal experiences, in vitro studies, small observational studies, and without adequate methodology. According to Falavigna et al. (2020), in this context, daily medical practice was subject to several cognitive biases, constant exposure to primary studies of low methodological quality and inadequate conduction, as well as fundamental errors in the interpretation of results of clinical research. Thus, one of the potential alternatives that appeared was using chloroquine in treating COVID-19, based on initial studies, still in March 2020, which showed promising results in cultured cells (Hu, Frieman and Wolfram, 2020).
Based on these initial studies, chloroquine began to be used as an alternative treatment to COVID-19 in Brazil, becoming popular as a kind of early treatment to be used at the beginning of the disease, preventing its worsening (Verdélio, 2020). The use of chloroquine gained strength mainly with the support of some representatives of the Brazilian government (Brito & Darlington, 2021) and also with the dissemination of fake news about the supposed effectiveness of the drug (Mello, 2020).
It is important to highlight that the scientific community discarded the use of chloroquine as an effective treatment against COVID-19, even with promising results in experiments with cultured cells in March 2020. Later studies observed that chloroquine cannot be used to treat COVID-19 and presents severe possible side effects to those who use it indiscriminately. According to Altulea et al. (2021), the ineffectiveness of this drug lies in the low efficiency in preventing the proliferation of the virus through the cells, making it impossible to administer the necessary concentration that perhaps could prevent the spread of the virus through the human body. 
Given the Brazilian context, in which scientifically based information affirming the ineffectiveness of chloroquine disputed space with fake news about the effectiveness of the drug, and statements of support for the drug by government representatives recommending its use, we believe that the country has become a favorable environment to observe the potential formation of false memories. This formation being guided by fake news and ideological issues, based on the influence of social influences, as identified by Murphy et al. (2019). 
To understand this phenomenon, the model of false memories, developed by Elizabeth Loftus, and the remembering theory developed by Frederic Bartlett, which understands the formation of false memories as a cultural phenomenon underly this study.

Remembering theory and false memories
	Memory is studied since ancient times, being represented by many models and theories, since the wax block metaphor by Plato to inscription model proposed by Ebbinghaus in 1885 (Santana, Massimi and Galera, 2012). Bartlett (1932) discuss about remembering exploring essential characteristics of memory, moving away from studies that consider it a place of storage, theorizing how the cultural environment constitutes it. Thus, Bartlett conducted a series of experiments on perception, imagination, and memory, allowing him to create a theory that considered all these processes together. In his experiments on memory, Bartlett pointed out changes that occur in what we remember, justifying the formation of new memories from the influence of cultural elements.
In one of his experiments, for example, participants were asked to read an American folktale called The War of Ghosts and, after a while, rewrite it as accurately as possible. This reproduction repeatedly happened, taking place 20 hours, 15 days, and up to 6 months after the first reading. The participants, British citizens, presented the formation of new memories during the remembrance, inserting new elements in the story that were not present in the original context. One of the participants, for example, presented the following mnemonic changes 20 hours after the reading:
Original text: “...one of the young men said: ‘I have no arrows’; ‘arrows are in the canoe’, they said…”.
Participant:  “’But there are no arrows’, he said. ‘The arrows are in the boat’, was the replay”.
Original text: "One night, two young men from Egulac went down to the river to hunt seals, and while they were there, it became foggy and calm…".
Participant: “Two men from Edulac went fishing. While thus occupied by the river, they heard a noise in the distance".
	The explanation provided by Bartlett for the differences between the original text and what was remembered by the participant was based on the process which the author called conventionalization. According to Bartlett (1932), we tend to remember information influenced by our socio-cultural environment and, in the face of this, cover memory gaps with elements that are familiar to us. Thus, instead of remembering the term "in the canoe", the participant remembered "in the boat", a more familiar element. The same way, it happened when exchanging "hunt seals" for "fishing", being the fishing activity more familiar than hunting seals in the socio-cultural context of the participant. A similar justification explains the exchange of "Egulac" for "Edulac" and the typical difficulty people have in remembering foreign names which are not familiar.
According to Bartlett (1932), conventionalization happens due to mnemonic schemas updating, which happens when the person tries to cover a memory gap in a movement of self-reflection. Bartlett called this process a turn upon own schemata. In conventionalization, schemas are strongly influenced by cultural context and past lived experiences, and the material to be recalled (whether written or pictographic) takes conventional forms when recalled when schemas are updated.

False memories and social media
When investigating the formation of memories in judicial contexts, Loftus (1997; 2002) introduced the concept of false memories. According to her, memory is a construction process in which a vast amount of information available in the environment forms memories. Thus, social influences coming from other people, social media, or any means of information circulation can shape a person's memory.
Social influence experiments (Loftus, 1996) in which people tended to create a false memory event shortly after being exposed to a suggestion (false event) reported by others confirm the influence of narrative elements on the formation of false memories. This effect, in which external narratives shape people's memory, is also presented and discussed by van Alphen and Wagoner (2021) based on people's formation and positioning in the remembrance process. In this sense, we can point out potential relations between the mass dissemination of fake news and the formation of false memories.
 Ahluwalia, Hemmer and Persaud (2017) discuss this topic in a work in which the authors argue how social media can be a conducive environment for forming false memories. The mass sharing of information via social media can shape people's memory from the constant repetition of the same speech in an environment where information is susceptible to distortions. To illustrate this idea, Ahluwalia, Hemmer and Persaud (2017) present two experiments involving the use of famous phrases from three well-known films: Star Wars: The Empire Strikes Back, Snow White & the Dwarves, and Forrest Gump. These three films feature famous phrases commonly misremembered, especially on social media. For example, the wrong statement "Luke, I am your father" in the Star Wars film franchise is much more remembered than the correct phrase said in the original film: "No, I am your Father".
The authors justify the formation of this type of "false collective memory" with a phenomenon called "the social contagion of memory", when a person's recollection of an event influences and shapes the memory of other people - a phenomenon identified by Roediger, Meade and Bergman (2001). In the first experiment conducted by Ahluwalia, Hemmer and Persaud (2017), it was possible to observe how the participants quite confidently remembered the false sentences attributed to each film, justifying that they remembered them from the source, the film itself. In the second experiment, the original excerpts of the films were shown before the questioning about whether or not to remember the false sentences. The authors noticed that the false sentences were still remembered by some participants, even after they had seen the original clips of the films. This event suggests that people have strong expectations for content frequently circulated on social media, even if these expectations are incorrect. However, even if they are genuinely misaligned, sooner expectations are strong and seeing the original source cannot always overcome this imprecision (Ahluwalia, Hemmer and Persaud, 2017). Therefore, it indicates how personal beliefs can strongly suggest the formation and reinforcement of false memories, as already pointed out by Murphy et al. (2019) concerning the circulation of fake news.
Regarding the type of information that circulates on social media, and the problems presented here, it is necessary to reflect on how fake news can shape people's memory in these virtual environments, guided by their personal beliefs. Thus, it becomes a cycle in which fake news forms false memories, and these suggest that people believe in fake news as long as they are ideologically aligned with their thinking. In this sense, we propose the present study to analyze how the circulation of fake news may have shaped people's memory in the Brazilian context of the COVID-19 pandemic.

METHOD
The present study was carried out with 307 male and female participants without a minimum level of education, as long as they met the legal age criteria, knew how to read and write, and were Brazilian. The recruitment took place voluntarily based on the invitation made by email and profiles on social media.
Participants answered a questionnaire available on the Google Forms platform containing four pieces of news, two of which were false (published on news sites and social media), one false (created exclusively for the present research), and one accurate piece of news (see Figure 1). All of the news was related to aspects of the COVID-19 pandemic.

Figure 1. News used in the questionnaire: A and B are fake news shared on the Internet; C is fake news created exclusively for the present research; D is real news.
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Below there is a transcript of what each piece of news used in the research presented:
A - TURNOVER: USP (University of São Paulo) proves that people in quarantine are more vulnerable to contamination by COVID.
B - CHINESE VACCINES CONTAIN ABORTED BABY CELLS: Chinese genocidal party has already given evidence that it does not use morals to carry out its deeds. Data confirms that they use ABORTED BABY CELLS for their amazing vaccines. For the vaccine against COVID-19, they deny having used it, but we know the Chinese history on the subject.
See what an article from 2005 says: "China is the only country globally that uses this institutionalized procedure, with aborted fetuses donated for surgeries. Abortion is allowed in the country and can cost just over 60 dollars. Furthermore, there are no religious groups or anti-abortion movements, and embryo cell transplantation is legal.
C - USE OF CHLOROQUINE IS EFFECTIVE IN 98.2% OF COVID-19 CASES, ACCORDING TO RESEARCH: unprecedented research from the University of Seaclean (England) points to the high efficacy of the drug.
The chloroquine-based drug is close to being widely released to treat COVID-19 after research carried out by the team of Professor David Campbell (PhD in Microbiology) at Seaclean University - England. According to the professor, the drug was tested with 2,100 patients from various regions of the United Kingdom. Patients were followed up for 30 days (between July and August 2020) and showed significant improvement, with a cure factor of 98.2%. After the conclusion of the research, the English government studies the potential release of the drug for official COVID-19 treatment.
D - BRAZIL EXCEEDED 98,000 DEATHS BY THE NEW CORONAVIRUS AND RECORDED MORE THAN 1,200 DEATHS IN 24 HOURS
At the beginning of the questionnaire, participants were informed about the objectives of the research and agreed to the data collection. The ethics committee approved this research under the number 37353520.0.0000.5208.
The questionnaire had five questions, which were repeated for each piece of news presented, as follows:
1) Do you remember having seen these pieces of NEWS somewhere? (Yes/No)
2) If your answer was "yes", where did you see the news? (Facebook/ Instagram/ Received on WhatsApp/ TV news/ Printed newspaper/ news website/ People I know told me)
3) Do you believe the news? (Yes/No)
4) If you believe the news, justify the reason.
5) Do you remember any facts or details related to these pieces of NEWS? If yes, briefly describe what you remember.
Questions 4 and 5 were open-ended, and participants were not required to respond them. Therefore, the number of responses received in these two questions was not quantified and had a qualitative treatment in the analysis based on the number of participants who had expressed their views. 
Data were analyzed to identify possible false memories formed from exposure to social influences arising from information that had circulated, above all, on social media. We analyzed the possible relations of these social influences with fake news about the COVID-19 pandemic in the Brazilian context, focusing on the idea of early treatment for COVID-19 based on chloroquine. Thus, the analysis focused on the participants' relations with news piece C compared to the others, and we sought to analyze:
1) The percentage of participants who have some false memory regarding the news presented in the form;
2) Identify elements of social influences that could foster the formation of false memories or beliefs in fake news.

RESULTS AND DISCUSSION
	Piece C of the fake news presented the use and effectiveness of chloroquine in treating COVID-19. Moreover, although it had been made up for use in this research, 53.4% of the participants claimed to have seen this piece of news somewhere, pointing to the evocation of false memory. Compared to the other pieces of fake news, it was the one that presented a higher frequency of people who remembered it, being classified in frequency right behind the real news (News D) (see Table 1).

Table 1. memory of having seen each piece of (fake) news.
	
News
	Percentage of people who remembered having seen it
	Where they claimed to have seen the news

	

A (fake news)
	

15%
	Facebook (2,9%)
Instagram (2,6%)
Whatsapp (4,6%)
TV news (2,6%)
Website news (5,9%)
People told me (3,6%)

	

B (fake news) 
	

17,3%
	Facebook (6,2%)
Instagram (3,3%)
Whatsapp (3,6%)
TV news (2%)
Newspaper (1%)
Website news (5,9%)
People told me (6,5%)

	
C (fake news created for the research)
	

53,4%
	Facebook (16%)
Instagram (11,1%)
Whatsapp (18,6%)
TV news (16,3%)
Newspaper (1,6%)
Website news (29%)
People told me (16%)

	

D (accurate news)
	

83,4%
	Facebook (15,6%)
Instagram (19,5%)
Whatsapp (7,5%)
TV news (46,9%)
Newspaper (4,6%)
Website news (57,7%)
People told me (11,4%)


We can justify the high rate of people who remembered fake news C, which had never been shared, due to the topic it addressed about using chloroquine to treat COVID-19. In the Brazilian context of the pandemic, this subject was widely debated in several communication vehicles between 2020 and 2021, as Franca et al. (2021) pointed out. The wide circulation of information about chloroquine is an element of social influence - the social contagion of memory - as Ahluwalia, Hemmer and Persaud (2017) discussed. In this case, the false memory is related to the fact that the participants remembered a piece of fake news that had never circulated, with fictitious names and data, but that deals with a topic that widely circulated in the different types of media in Brazil. The conventionalization process (Bartlett, 1932) can explain this finding. Even when fake news has never been published, and data are fictitious, there is a tendency to make what is unknown into something familiar. Therefore, it may have led to false memory formation when the themes "chloroquine" and "early treatment" became part of the participants' social background.

Relation between belief in fake news and false memories
	From the analysis, we were able to verify a potential relation between the formation of false memories based on the influence of personal beliefs, as pointed out by Murphy et al. (2019). Regarding the credibility given to fake news C, we have that 10.4% of the people who claimed to have seen this piece of news somewhere believed the information presented. In Table 2, we present the comparison with the other pieces of news:

Table 2. Justification for belief in each piece of (fake) news.
	
News
	Percentage of people who believed the news (among those who remembered having seen the news)
	Justification for belief in the news (main points)

	

A (fake news)
	


5,2%
	· There is no way to avoid contagion while in confinement;
· The pandemic will only end with the vaccine;
· People in confinement are more careless;
· Reason for hysteria;
· The source of information is a renowned institution;
· Lack of hygiene at home, even in quarantine.

	

B (fake news) 
	2%
	· Prior knowledge about the use of stem cells;
· Lack of ethics in ethnic and political groups;
· Close people confirmed.

	
C (fake news created for the research)
	
10,4%
	· People saw on several reliable websites that chloroquine works;
· Reports from close people and doctors confirm the effectiveness of the drug;
· Knowledge of people who used it and were healed;
· Physicians prescribe in appointments.

	

D (accurate news)
	
82,7%
	· Close facts confirm the news;
· Knowledge of close people who do not take the necessary care;
· Brazil does not follow WHO guidelines;
· News reports always publicize the increase in deaths;
· Reliable sources also reported;
· Data released by the Ministry of Health.



Among the three pieces of fake news, fake news C about the effectiveness of chloroquine and created for the present research was the one that presented a higher percentage of people who believed it. Justifications in Table 2 show the influence of other reliable sources that published similar news and, above all, the spatial proximity of events with known people. It was common for participants to justify that they knew close people who had taken chloroquine or that they knew doctors who prescribed this drug to their patients. The point to be highlighted here is the fact that the false memory identified in 53.4% ​​of the participants (Table 1) may have been fostered by such elements, which include a series of social suggestions: the report of close people, sharing in reliable vehicles and examples of doctors (authorities) who prescribed the use of chloroquine to their patients. This finding corroborates what is discussed by Ahluwalia, Hemmer and Persaud (2017), Murphy et al. (2019), and Alphen and Wagoner (2021) when they point out the influence of other people's speech on the mnemonic construction of individuals. We add here the role of narratives and social suggestions and the strength of examples of facts that confirm the ideological belief (e.g. if it happened to a friend of mine, it could be true). Table 1 shows the evidence that the false memory related to fake news C originates from the report of other people (16%) and website news sites (29%), and also from social media (Facebook 15.6% and Instagram 19.5%).
In this case, there is a two-way path in which false memories can strengthen belief in fake news, and fake news helps to form or reinforce false memories. In the present case, based on the available data, it is impossible to say which of these paths is the most "fed" one; however, we suggest a possible relation between personal beliefs and false memories that leads to the credibility of fake news (favoring its sharing ). Finally, we analyzed which other events related to the news they remembered (Table 3).

Table 3. Other memories related to each piece of (fake) news.
	
News
	Other events remembered by participants concerning the news presented 
(main points)

	

A (fake news)
	· News circulating on Instagram/Twitter stating that it was fake;
· The President of the Republic was against social isolation;
· The President of the Republic generated events of agglomeration of people;
· Others defended the idea that isolation instead of preventing contagion can worsen contamination;
· Government incentive to open trade during the quarantine;
· Political discussions around the topic;
· The same information that circulated on Whatsapp;
· Family members defending the idea of the news;
· Close people were contaminated even in isolation.

	

B (fake news) 
	· Internet memes mocking the news;
· News published on fake Twitter profiles;
· News broadcast on Whatsapp;
· People denying the news on Twitter;
· Political discussions on Twitter about China.

	
C (fake news created for the research)
	· Statements by the President of the Republic recommending the use of chloroquine;
· Discussions in the political context about the use of chloroquine in the treatment of COVID-19;
· Political representatives advocating the use of chloroquine in the treatment of COVID-19;
· Other news that presents the effectiveness of chloroquine;
· Other news that presents this type of news as false;
· News involving the President of the Republic defending the use of chloroquine;
· President of the United States advocating the use of chloroquine;
· Speeches by the President defending chloroquine as a solution to the pandemic;
· The same news circulated in Whatsapp groups;
· People who took chloroquine were cured, confirming the content of the news;
· Involvement of the President of the Republic with the Military in the production of chloroquine in Brazil;
· Political discussions;
· Same news circulating on social networks;
· The original author on the effectiveness of chloroquine backs down and changes his mind;
· WHO does not recommend the use of the drug;
· Side effects related to the use of chloroquine.

	

D (accurate news)
	· Reports about COVID-19 in the media;
· Brazil and the United States are leading the numbers of cases and deaths from COVID-19;
· People are trying to minimize the number of deaths from COVID-19;
· The sensationalism of the media;
· Statistical data that prove the number of deaths in Brazil from COVID-19;
· Concern that the news generated about the safety of family members;
· People who accused the manipulation of the numbers of deaths from COVID-19 in Brazil;
· Mourning of the people and media;
· Twitter debates;
· The negligence of rulers concerning the disease;
· Feelings of discomfort, anguish or bewilderment;
· Close people close who have died due to COVID-19;
· Trusted close people who confirm the numbers released in the news;
· Hospitals with no ICU vacancies to receive the infected;
· Underreporting issues announced in some media outlets;
· The collapse in the health system.



The main points identified in Table 3 represent narrative elements that can constitute social suggestions that strengthen the belief in the news (false or true) and may become an evidence that supports the formation of the false memory identified in Table 1, in which 53.4% of the participants claimed to have seen piece of news C that had never circulated in any media. Here may lie the proof that the issue of early treatment and the constant circulation of information about chloroquine in various social and mainstream media, in general, have fostered the formation of false memory from the influence of the media on the social contagion of memory phenomenon (Ahluwalia, Hemmer and Persaud, 2017).
However, we also observe in Table 3 that other elements can also shape or strengthen a false memory and belief in fake news. These other elements are associated with the narratives that constantly circulate on social media and other kinds of media communication and are directed to the public with an ideological alignment with the people involved. People's social and cultural background can eventually shape the formation of new memories, similar to the process of conventionalization described by Bartlett (1932), in which people tend, through recall, to turn something unknown into familiar elements.
For example, in Table 3, explicitly analyzing news C, we noticed that many of the recalled elements related to the news involved:
· Speeches by authorities (President of the Republic and politicians in general, World Health Organization, doctors, family members, close people or reliable sources);
· The circulation of news on social media;
· Facts reported by close people (friends or family) confirmed the news.
	These elements can corroborate the formation of false memory from the moment they confirm ideological biases or represent the position of a person of authority with significant social and cultural influence. Thus, they are elements that become significant in understanding the pandemic's dimension, guiding the formation of memories, and regulating the confirmation of certain beliefs in the news broadcast.
	This phenomenon can be observed since such elements are also present in the three other pieces of news and, mainly, in news piece D, the only true one used in the research. According to Table 3, the influence of mainstream and social media corroborates the belief in news and the memory of other important elements that support such belief. The presence of information on social media such as Twitter, Facebook, and Instagram and in conventional media (such as newspapers and TV) becomes the basis for confirming beliefs and strengthening or creating new (or false) memories, possibly due to the credibility attributed to such sources, as pointed out by Ahluwalia, Hemmer and Persaud (2017).

CONCLUSIONS
From the analysis, we observed how information from different types of media could shape people's memory depending on the frequency it circulates. The results presented here show that most participants remembered fake news that had never circulated in any media due to the great attention given to the topic addressed in the Brazilian context of the COVID-19 pandemic. Thus, 53.4% ​​of the participants expressed a false memory about news C, whose central theme was the supposed effectiveness of chloroquine. In addition, among the three pieces of fake news presented, news C was the one believed by the highest percentage of people. Among the participants who remembered having seen it somewhere, 10.4% believed it. In this way, we think that there may be a relation between the formation of false memory (from the constant circulation of chloroquine information between 2020 and 2021) and the promotion of the belief through false information in the news.
It is important to note that this potential relation is not a direct cause-and-effect. However, it is mediated by some elements evidenced in the data presented here. For example, the belief in fake news C was justified by some points related to the formation of false memories, such as the credibility of the information source, nearby events that confirmed the content of the news, or speeches attributed to people with a certain degree of authority, such as doctors or politicians. Thus, we can summarize the following elements that can foster the formation of false memories and belief in fake news:
1) 	Ideological/Personal Beliefs - People tend to believe the news that is ideologically aligned with their thinking, consequently forming a potential false memory. Therefore, a portion of the participants who expressed a false memory of having seen fake news C somewhere also believed in the content of the information presented;
2) 	Spatial proximity – when people hear about fake news related to real experiences that happened to themselves or someone they know. For example, it was common for participants to attribute their memory or belief in fake news C to the fact that people from their social environment had had the experience of taking chloroquine while they were sick, and it had worked;
3)  Reliable sources or speech by authorities - Due to the large volume of information, people could not identify the source from which they had seen the news. However, we observe a particular weight given to information coming from social media and what participants called "trusted websites". As more credibility is given to the source, the tendency to believe the news is more significant. More significance is also given when the source of information is an authority, such as a politician or professional. Thus, it was possible to observe how the speeches of political authorities and doctors were decisive among the justifications for believing in fake news C and appeared as other remembered elements related to fake news C.
4) 	Massive Sharing - A lie told a thousand times can become a false memory. When people are bombarded with the same information repeatedly, they tend to remember it as the real thing after a while. This feature of false memory formation is reported in social suggestion experiments (Loftus, Coan and Pickrell, 1996), in which people tended to create a false memory event shortly after being exposed to a suggestion (false event). Then, they created a false memory related to the suggested elements in a short time. That being the case, fake news spread widely and repeatedly can make people take it for granted, thus forming a false memory.
Analyzing the data related to fake news C created exclusively for the research to be compared to other fake news (A and B), we noticed how the percentage of participants who remembered and believed it was higher, which can be explained by the permanent discussion about chloroquine in the Brazilian context of the pandemic. About the only real piece of news (D), we noticed how it was more frequent in percentage among those who remembered having seen it and the number of participants who believed it. Among the elements that support remembrance and belief are the elements discussed between points 1 to 4 above, which were the basis of support for remembrance and belief in fake news C.
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