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[bookmark: _Toc94526136]Background of the study
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Toc94526137]Social media is used by a large number of people
According to Statista (2021), social media platforms together serve over 4.2 billion active users worldwide as of February 2021. The Social GlobalWebIndex’s flagship study on the current developments in social media, produced by the Global Web Index (2019), finds that social media platforms are used by 98% of internet users. In the US, 72% of adults use no less than one social media site as of February 2019, with the most popular being Facebook and YouTube respectively (Pew Research Center, 2019a). In China, over 80% of adults have a WeChat account (Global Web Index, 2019). Especially during the COVID-19 outbreak prevention and control period, many people turned to social media sites to spend time or communicate with friends to maintain social distance, and social media use grew by 20-87% globally (Naeem et al, 2021).
[bookmark: _Toc94526138]Misinformation regarding heath is harmful
Health is closely related to people’s lives and health misinformation can lead to misguided lifestyles and medical conditions that can be detrimental to people’s health (Lewis, 2006; Allcott and Gentzkow, 2017). Rumours concerning the HIN1 virus, for example, have caused a crisis of trust in the authorities (Shigemura et al, 2015; Pandey, 2010), with rumours relating to the Zika virus gaining traction on Facebook and increasing mass fears by being more popular than accurate and credible correct information (Sharma, 2017). Research that found a relationship between a common children immunisation and autism sparked widespread worry about the vaccine’s safety. The UK Department of Health and several other health organisations quickly debunked the allegation and warned parents not to forgo immunizations, and it was then widely reported in the media that the claim was unproven, but the public continues to think that vaccinations cause autism, and even more worryingly, many health professionals still believe it (Hargreaves et al, 2003). “Milk causes cancer”, “drink bone broth for calcium and grow taller”, “eat more spinach for iron”, “kidney stones can be caused by calcium supplementation”, “heart disease can be avoided by drinking red wine” and “eating apricot seeds can cure cancer” pseudoscience has infiltrated social media and users seeking the truth about health (Naeem and Bhatti, 2020).
[bookmark: _Toc94526139]Social media users pay close attention to health-related information
Health-related topics are consistently among the most interesting to the public, with one out of every 20 Google searches being for health-related information (Ramaswami, 2015). More than 70% of American individuals are interested in health and medical information, according to Pew Internet Research (2015), and have looked for some sort of health information on the Internet (Pew Internet Research, 2014; Pew Internet Research, 2019b). When asked to choose the three topics of most interest, 37% of Internet users still chose health and medical topics (Pew Internet Research, 2015). In addition to this targeted search, 46% of Facebook users claim they are exposed to health and medical news on a regular basis (Pew Research Center, 2013).
[bookmark: _Toc94526140]The extensive use of social media has led to the transmission of health-related misinformation
The internet is most people’s first port of contact for health information when they need scientific or health information (National Science Board, 2018; Brossard, 2013). Social media, with its convenience, allows the public to access information promptly (Yun, 2016), but unlike health information provided by official authorities such as hospitals or medical centres, the veracity of the information provided by users is debatable (Adams, 2010). Because of the extensive use of social media platforms like Facebook, Twitter, WeChat, and Weibo, users of these platforms may increasingly switch from being passive consumers of information to active content creators (Lewandowsky et al, 2012). This has led many users to prefer to use social media platforms to get news rather than keep in touch with friends (Global Web Index, 2019). Information on social media bypasses many of the traditional ‘gatekeeping’ mechanisms and the ability of users to create information, their intentions and their ability to judge its authenticity varies, making the credibility of information highly variable and allowing health misinformation to spread faster and more widely (Zhang et al, 2014).
[bookmark: _Toc94526141]The devastating consequences of health misinformation about COVID-19
Following the coronavirus pneumonia pandemic’s outbreak in 2019, health misinformation and rumours regarding it were widely disseminated on social media (Naeem and Bhatti, 2020). Some people said that the injection of disinfectant could kill the new coronavirus (Clark, 2020); some patients refused to take anti-inflammatory drugs because they mistakenly believed that they would increase their chances of contracting the coronavirus pneumonia (MaassenVanDenBrink et al, 2020); others abused vitamin D to treat the coronavirus pneumonia (Soltaninejad, 2020); others even ingested methanol, resulting in mass poisoning and more than 800 deaths (ibid); people in Iran consume high levels of alcohol to prevent coronavirus pneumonia, resulting over 3,000 people poisoned and over 600 dead, etc (Pleasance, 2020; Delirrad and Mohammadi, 2020). In addition to the dissemination of unproven and unreliable preventive measures, incorrect health information poses a serious threat to public health (Zarocostas, 2020), with detrimental consequences for global health and well-being (McKee et al, 2019; Krishna and Thompson, 2019), and may lead the public to question or ignore advice issued by governments or medical institutions and thus not follow the relevant COVID-19 guidelines (Bridgman et al, 2020; Hameleers et al, 2020), with negative consequences that are global and devastating (McKee et al, 2019; Krishna and Thompson, 2019).
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: _Toc94526142]The urgency of tackling misinformation
In February 2020, the World Health Organization warned that the coronavirus pneumonia pandemic would be followed by a massive ‘infodemic’ of information, some of which would be accurate but some of which would not, making it difficult for people to access dependable and trustworthy information when they needed it (World Health Organization, 2019). “We are not simply battling an epidemic, we are fighting an ‘information epidemic’,” said WHO Director-General Tedros Adhanom. Misinformation about health on social media is a serious public health hazard, and the WHO’s response strategy specifically targets the COVID-19 ‘information epidemic’. (Laato, 2020). This demonstrates the need of combating health misinformation on social media to preserve public health, promote the effective operation of social media platforms, clean up the online environment and maintain social stability (Swire-Thompson and Lazer, 2020).
[bookmark: _Toc94526143]Research aim
This study aims to investigate the mechanisms of health misinformation transmission on social media and to develop governance strategies for the comprehensive management of health misinformation transmitted on social media to prevent health misinformation transmission on social media.
[bookmark: _Toc94526144]Research objectives
Unlike traditional media, where information tends to travel faster and in greater volume, social media has revolutionised the way the public shares and accesses information. These changes have brought many benefits to public health and wellness, but also many potential threats. As a result, the study’s objectives are to first comprehend the existing health situation misinformation on social media, then create a model of health misinformation on social media, and finally propose governance strategies and policy recommendations. The specific steps are as follows:

First, explore the current situation of the dissemination of health misinformation on social media, explore the main influencing factors on users’ misconceptions, and explore information communication methods that can effectively change users’ misconceptions. Investigate the mechanisms and pathways of the spread of health misinformation on social media.

Second, construct and examine a model of social media communication among the three parties, namely, the information itself, the information distributor and the information receiver.

Third, propose strategies and policy recommendations for the management of health misinformation on social media.
[bookmark: _Toc94526145]Rationale of the study
There are two main reasons for doing this research here, split between a personal level and a research level.

Firstly, from a personal perspective, it is sad and frustrating to see the COVID-19 where many people have lost their lives due to some health misinformation they have listened to. Nowadays, social media platforms are full of chaos, and as I was preparing to write my research proposal, there was an incident where a girl drank a bottle of pesticide on a social media platform due to the uproar of others, and later died from resuscitation. Thus, the proliferation of health misinformation and unchecked social media platforms has resulted in many innocent sacrifices. As a university lecturer, I would love to contribute my bit to society.
Secondly, as far as I know, there is a gap in the literature and research related to investigating the transmission mechanisms of health misinformation on social media, by searching articles in the relevant field. Therefore, this area is relatively new, and this research is used to fill the research gap. By completing research and analysis in this area, social instability caused by social media communication can be reduced, thus maximising the benefits of social media and minimising the negative impact of social media on society.
[bookmark: _Toc94526146]Significance of the study
This is a theoretical attempt in the context of health-based information on social media, which will be important in exploring how to govern misinformation about health and also has a catalytic effect in promoting social improvement.

First, since users have a high degree of autonomy on social media platforms, it presents a good strategy for social media companies, which allows social media platforms to increase their autonomy. It is conducive to creating clear cyberspace, to the sustainable operation of the platforms and the elimination of social unrest and other unsettling factors.

Second, it can help health professionals or information disseminators to carry out effective misinformation campaigns and scientific awareness-raising activities.  Health information can present a certain knowledge barrier to the public, and scientific knowledge that cannot be trusted misperceptions are difficult to correct. Help practitioners explore effective ways to eliminate the negative impact of pseudo-health information.

Third, it assists the general people in raising health awareness and recognising health misinformation, so that they are not rendered impotent in the case of a worldwide breakout of an infectious illness such as COVID-19, and do not fall victim to rumours that inflict irreversible harm. It is also possible to detect rumours in time and stop them from spreading.
[bookmark: _Toc94526147]Literature review
Social media is new in recent decades and the literature on social media is all relatively new. Communication, epidemiology, medical internet, psychology, and computational science are all included in the literature on health misinformation. As a result, this research will compile relevant literature from China, the United States, and other countries during the previous decade to get a comprehensive understanding of academic dynamics in the research field and, identify research priorities. This study will also sort out relevant concepts, theoretical foundations and research methods, which will be used to support subsequent research.
[bookmark: _Toc94526148]Classification of health misinformation
The current research on fake health information is divided into infectious diseases, chronic diseases, medicine, health and wellness, food safety, diet and weight loss, etc.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]
The majority of social media research on health misinformation has focused on infectious diseases such as COVID-19 (Lazarus, 2021), Zika, Ebola, H1N1, Measles, Mumps and Rubella (MMR). With the advent of the coronavirus pneumonia pandemic, a considerable volume of unsubstantiated material, such as mosquito bites conveying the virus, was shared over social media (Lazarus, 2021). Because officials were unable to give definite answers or guidance, the Zika outbreak generated a lot of discussion on Twitter and Facebook (Wood, 2018), and related news (Sommariva et al, 2018), photographs (Seltzer et al, 2017), and videos (Bora, 2018) were widely shared. During the Ebola outbreak, Twitter and Sina Weibo also helped disseminate rumours and speculative information (Fung et al, 2016), and a large number of misleading videos about the Ebola virus disease existed online (Pathak et al, 2015). According to a poll of H1N1 flu films on YouTube, 61.3% included relevant information on the disease, while 23% were deceptive (Pandey, 2010; Shigemura et al, 2015). Misinformation linking the Measles, Mumps, and Rubella (MMR) vaccination to autism was widely disseminated on social media, and it continues to have a strong influence among some groups (Wang et al, 2019; Hargreaves et al, 2003).

While the majority of misinformation research has focused on infectious diseases, misinformation concerning chronic diseases like cancer and cardiovascular disease is frequent on social media. Scholars in Japan analysed internet discussions with different viewpoints on cancer screening and discovered that anti-cancer screening material was the most widely shared (Okuhara et al, 2017). Other scholars have also studied false health messages about chronic diseases such as hypertension (Kumar et al, 2014), psoriasis (Qi et al, 2016), gynaecological oncology (Chen et al, 2018a) and diabetes (Leong et al, 2018).

Unsubstantiated information about diet and nutrition can have harmful effects on susceptible people. Consumers seeking to lose weight rapidly and enhance their health are becoming increasingly interested in items labelled “detox”, “superfoods”, and “all-natural” (Klein and Kiat, 2015). Anorexia has been pushed as a craze, and research has shown that it may acquire appeal among young female viewers when linked to the notion of beauty in YouTube videos (Syed-Abdul et al, 2013).

The tobacco industry has a long history of misleading consumers by misrepresenting scientific evidence. Federal courts in the United States have found major tobacco firms guilty of conspiring to deny, misrepresent, and minimize the dangers of smoking (Smith et al, 2011). Misleading depictions of the health effects of tobacco in YouTube videos can influence viewers’ attitudes towards tobacco products and motivate smoking (Albarracin et al, 2018). The advent of e-cigarettes has prompted scholars to examine the content of messages and tweeting patterns associated with local public health department e-cigarette campaigns, with part of the misinformation aimed at diverting public attention away from the product and onto messages attempting to undermine authority (Harris et al, 2014).

Other research on pseudo-health messages regarding medications (Al Khaja et al, 2018), paediatric diseases (Strychowsky et al, 2013), abortion (Bryant et al, 2014), dialysis (Garg et al, 2015), suicide (Li et al, 2018), and multiple sclerosis (Li et al, 2018) have been published in social media (Lavorgna et al, 2018). It has been argued that while there may be less pseudo-health information than true health information, it is often the case that pseudo-health information is more popular than evidence-based true information (Wang et al, 2019).
[bookmark: _Toc94526149]The transmission of health misinformation on social media
While social media platforms provide a wealth of opportunities for people to communicate, they also allow misinformation to spread rapidly across the globe, regardless of geographical location. In a globalised world, there is an in-depth discussion about fake health information on social media (Wang et al, 2019), studies have been conducted on several platforms, including Twitter, Facebook, and Sina Weibo (Kirner-Ludwig, 2020; Jin et al, 2017). According to a Council of Europe report, research and policy development on information disorder can be approached from three perspectives - the information itself, the disseminator and the recipient of the information (Wardle and Derakhshan, 2017). These three components can influence the spread of fake health information both individually and as an integral whole.

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Firstly, the content of the information itself is the key to the continuation of the communication. Fake health information is usually described in the voice of an expert or authority, accompanied by images or videos to confuse the public (Zhang et al, 2019), and features a combination of graphics, use of numbers, integration with current hot topics (Wang, 2015), heavy emotional involved (Chua and Banerjee, 2017) or with political purposes (Harris et al, 2014), etc. (Lu, 2016). Videos with a high level of cultural relevance had a higher level of influence, and research in India revealed that diabetes videos targeted to South Asians were more likely to be deceptive than those that were not (Leong et al, 2018). In addition, information can be inadvertently oversimplified, misrepresented or exaggerated. Scientific health information is complex, and many details of scientific research are harder for laypeople to understand or less interesting, as a result, to be successful, scientific knowledge must be simplified, and any oversimplification might lead to misinterpretation. (Lewandowsky, 2012). Humorous messages make hesitant parents more aware of the seriousness of rubella, thus reducing resistance to the measles, mumps and rubella vaccine (Moyer-Gusé et al, 2018). Furthermore, the narrative of bogus health information has a personal, hostile, and self-righteous tone, which can frequently elicit negative feelings including dread, wrath, grief, anxiety, and distrust (Panatto et al, 2018; Porat et al, 2019). False information travels wider, quicker, and deeper than true information because false information’s content is more unique and generates greater contempt, terror, and surprise (Vosoughi et al, 2018), i.e., content that elicits strong emotions is more likely to be shared (Berger and Milkman, 2012; Peters et al, 2009).

Secondly, those who disseminate false health information can be divided into “good-faith disseminators” who believe the information to be true, and “malicious disseminators” who know it to be false. Most of those spreading false health information on social media are individuals who are not affiliated with official bodies, and “experienced patients”, for example, are increasingly challenging formal bodies, the border between authority and quasi-skillfulness is becoming blurred (Seymour et al, 2015). In the absence of an authoritative voice, some users may pass on medically unreliable information to other users, unwittingly becoming purveyors of false health information (Chua and Banerjee, 2017; Ozturk et al, 2015). Whereas rumour mongers may be motivated by a desire for attention, hatred of society, fun and amusement, more producers of fake health information are driven by profit (Wang et al, 2019). Even though some producers of disinformation said in interviews that they were partly driven by political or ideological goals, their websites and articles have proven to be a lucrative source of revenue in some situations (McCoy, 2016; Sydell, 2016). Some studies have investigated the psychology of people who spread misinformation. People appear to share knowledge that elicits an emotional response the most (Cotter, 2008), people’s readiness to share knowledge is frequently boosted by emotional excitement (Berger, 2011), and knowledge that might elicit feelings of revulsion, terror, or joy is more likely to spread from person to person than neutral information, especially in a social media environment (Peters et al, 2009; Heath et al, 2011). This may be because the public may be influenced by emotions and intend to share their feelings such as discomfort with others for comfort or empathy (Zhang et al, 2019). Individuals may be less likely to disseminate false health-related information if they are exposed to collective opinions via counting retweets and collective authenticity ratings (Li and Sakamoto, 2015). As a whole, the motivations for creating and spreading fake health information reflect individual and collective qualities, but their behaviour is harder to predict due to the complex psychological factors involved. Some scholars believe it is related to internet users’ risk perceptions of fake health information. After experiencing negative events such as food safety risks, people have a tendency to have a pessimistic bias and disseminate information accompanied by a high willingness to share and access information, as well as a low willingness to filter information (Lai and Yang, 2014).

[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Thirdly, scholars have studied the profile of susceptible people from various perspectives to understand the impact of differences in the characteristics of information recipients on their ability to recognise false information. Females (Chen et al, 2015; Liu and Kong, 2017), those with low levels of education (Liu and Kong, 2017; Afassinou, 2014), those of low age (Holliday, 2003), those with little knowledge (Krishna, 2017), and those who do not pay attention to official misinformation are less likely to recognise false health information (Zhang and Su, 2019). In an analysis of cognitive beliefs and their effect on rumour acceptance, it was found that individuals with strong cognitive beliefs typically process information more vigilantly, while individuals with weaker cognitive beliefs are more inclined to believe false health information online (Chua and Banerjee, 2017), and that developing personal sensitivity can help prevent misinformation from spreading (Li and Ma, 2017). Furthermore, conspiracy theories play a key role in information recipients’ acceptance of misleading health information. On Twitter and Facebook, for example, the rumour that the Zika virus is a biological weapon and that a Zika vaccine is being created to lower the world’s population was extensively spread (Wood, 2018; Lewandowsky et al, 2013). Health literacy (Zhang et al, 2017), subjective judgement (Ma and Zhu, 2018), cultural background (Rampersad and Althiyabi, 2020), conspiracy thinking and emotions (Zhang et al, 2019) also influence the processing of information by the receiver of the message. Another related study has focused on key ideas like selective exposure and confirmation bias, as well as the wide spectrum of events that result from them. Selective exposure, in which people intentionally seek out information that supports their opinions and avoid information that contradicts those beliefs to lessen the discomfort or dissonance they feel when confronted with material that contradicts their beliefs (Johnson et al, 2009). The Internet, in particular, has resulted in the division of the information sphere into “echo chambers”, with bloggers primarily linking to other blogs with similar viewpoints rather than those with opposing points of view. More than half of blog readers look for sites that support their viewpoints, while just 22.2% look for blogs that oppose them (ibid). Prior views impact people’s perceptions of facts, and confirmation bias, or individuals seeking for or interpreting data in support of previous ideas, expectations, or assumptions (Nickerson, 1998), is one of the key reasons why people spread disinformation (Kim and Dennis, 2019). If people are already sceptical of health data, confirmation bias may cause them to seek to confirm information, which misinformation might supply in the absence of true proof, resulting in the construction of online echo chambers (Hart et al, 2009; Del Vicario et al, 2016). Confirmation bias is reinforced by social media, which generates and maintains social echo chambers where specific information is rarely disputed (Spohr, 2017). Some scholars have analysed anti-fluoride online networking groups and found that the strong ties between communities are a barrier to the acceptance of expert opinion (Seymour et al, 2015). Social media may contribute to the simultaneous emergence of these phenomena and thus have complex implications (Del Vicario et al, 2016; Boutyline and Willer, 2017).
[bookmark: _Toc94526150]Current research on the governance of health misinformation
Misinformation is easy to disseminate but difficult to govern (Wang et al, 2019), and its governance can be divided into three main ways. The first way (beforehand) is to allow the public to receive truthful information before being exposed to it, or to be warned about its potentially misleading nature when they are about to be exposed to it. The second way (halfway) is to apply technologies such as artificial intelligence to identify and stop the spread of false information wherever possible. The third way (afterwards) is to explain and correct it.

First and foremost, a forewarning. If people are expressly alerted ahead of time that what they are going to view may be untrue, the impact of disinformation may be reduced (Ecker et al, 2010; Jou and Foreman, 2007). Scholars have investigated various methods to prevent the spread of rumours on Twitter based on rumour psychology studies. Warnings (e.g., ‘this tweet appeared on a rumour site’) did reduce the likelihood of participants sharing rumours (Ozturk et al, 2015), and warnings before receiving false information appeared to be more effective than warnings afterwards (Ecker et al, 2010; Chambers and Zaragoza, 2001), possibly This may be because people have a default expectation that the information provided is valid, but a warning can alter this expectation and make the recipient doubt the truth of the information (Lewandowsky et al, 2012). Furthermore, when people are alerted that the information they are receiving may be erroneous, they take longer to analyse it, implying that people are not quick to dismiss false information but cautious in determining whether it is real or false (Schul, 1993). While a healthy sense of scepticism or resulting mistrust also does not always protect people from false health information, they are still of great help when first exposed to false health information. The use of the Internet to communicate health-related information has been emphasised by researchers in the domains of health and public health (Signorini et al, 2011; Chew and Eysenbach, 2010), looking at ways to increase public acceptance of authentic information or scientific knowledge (Huo et al, 2018; Chou et al, 2015). And the full potential of social media is being used for preventive interventions using smartphones and other mobile technologies (Free et al, 2013; Steinhubl et al, 2015).

Secondly, halfway. Identifying and stopping the spread of misinformation to remove it helps to mitigate but is less likely to eliminate the impact of misinformation (Ecker et al, 2011). Rumours are reinforced and seen as believable when they are transmitted repeatedly (Rosnow, 1991), and the consequent high credibility boosts trust and readiness to propagate rumours (Shin et al, 2017). Repeated exposure to a statement can increase acceptance of its truthfulness (Begg et al, 1992; Hasher et al, 1977), even if the information is rejected in the initial exposure, but if a piece of information is seen multiple times, this may give it some credibility based on familiarity (Lewandowsky et al, 2012), and it may begin to be more convincing than evidence-based facts (Dias da Silva and Walmsley, 2019). Identifying and removing fake health information and reducing its number is thus indispensable. A range of research has focused on misinformation identification and stopping its spread in time (Vishwakarma et al, 2019; Sicilia et al, 2018), using artificial intelligence techniques like neural networks to detect bogus news and spam on social media sites like Twitter and Weibo, for example. (Jadhav and Thepade, 2019; Ma et al, 2016). Some scholars have designed an online document recognition method based on semantic co-linear matching to identify food safety misinformation (Chen et al, 2018b), as well as using neural network techniques based on user behaviour to improve the accuracy of rumour detection (Chen et al, 2018c). Some models also attempt to identify the sources of rumour propagation (Shah and Zaman, 2011; Zhu and Ying, 2016). The major impact of recognizing and removing erroneous health information is to lower the number of references to false information and to enhance the speed with which false health information is identified, hence maximizing the prevention of public inferences based on false data (Ecker et al, 2010; Ecker et al, 2011).

Third, afterwards. Misinformation can be remedied through corrections, albeit with some time delay, but clarifying the correction and providing a plausible causal explanation can cast doubt on the original false beliefs and thus mitigate the impact of the misinformation to some extent (Seifert, 2002; Sanna and Schwarz, 2006). The ‘Related News’ function on Facebook may be used to correct incorrect health information concerning a possible relationship between immunizations and autism (Bode and Vraga, 2015). The corrective sort of information, in an ideal world, would explain why the inaccurate information was first considered to be right and propose a solution (Lewandowsky et al, 2012; Rapp and Kendeou, 2017). The efficiency of the correction varies depending on the extent of engagement, personal literacy, and socio-demographic variables of each individual. In the United States, the Centers for Disease Control and Prevention (CDC) sent pamphlets to recipients to dispel false health information (e.g., “Flu vaccination side effects are worse than the flu”) and offer pertinent facts (e.g., “Flu vaccine side effects are infrequent and moderate”). When recipients were assessed immediately after reading these leaflets, they were able to discern between the truth and untruth of the information and expressed behavioural intentions that were compatible with the information presented (i.e., the intention to be vaccinated) (Schwarz et al, 2007). However, the warning effect was less pronounced in the elderly and children, possibly because they were more likely to confuse the true and false messages they received and retain only a sense of déjà vu (Bastin and Van Der Linden, 2005; Holliday, 2003). Messages that are consistent with worldviews can increase audience acceptance (Kahan, 2010), and even simple changes in wording can make messages more acceptable (Hardisty et al, 2010). Some researchers have demonstrated how expert organizations may correct disinformation without jeopardizing their reputation, implying an appealing strategy to limit misinformation propagation (Vraga and Bode, 2017). According to research, both algorithmic (by platforms) and social (by peers) corrections are equally successful in removing misinformation, and initiatives to urge users to reject inaccurate or misleading information are needed (Bode and Vraga, 2018).
[bookmark: _Toc94526151]Theoretical framework adopted in the study
Currently, it is difficult to choose a theory that can reasonably explain this phenomenon due to the relative lack of relevant research. This thesis uses the cultivation theory proposed by George Gerbner because it not only explains the mechanisms of information dissemination but also focuses on the effects it has.

American communication experts like Gerbner initiated a series of research on the substance of television violence in the 1960s and 1970s. They examined the influence of television on audience attitudes in addition to the content study of television violence, and finally developed the “Cultivation Theory” (Gerbner et al, 1986). The Cultivation Theory school of thought developed theories of ‘mainstream effects’ and ‘reverberation effects’. The mainstream effect is the belief that as a result of exposure to television, values that are meant to be various become similar to the mainstream of view provided by television. This coincides with the spiral of silence theory. As a medium of mass communication, television represents and directs the mainstream of social opinion, thus leading to a convergence of public opinion (ibid). The news media should aggressively steer public opinion using this notion. The cultivation theory’s central premise is that mass communication mediums subtly shape their audience’s viewpoint (Mosharafa, 2015). Audiences exposed to a lot of violent television shows, for example, have substantially higher estimations of the chance of violent assaults than those who have little or no exposure to such shows (West and Turner, 2014). This confirms empirically the long-term effects of the media, which has both positive and negative effects in terms of their impact on audiences’ worldviews and values. On the one hand, providing audiences with accurate information and providing an objective, true, and thorough reflection of the objective reality can have a good impact on the development of healthy and comprehensive worldview ideals. On the other hand, if the media delivers a skewed portrayal of reality, it can affect people’s perceptions of reality and lead to wrong worldview values (Bilandzic and Rössler, 2004).
[bookmark: _Toc94526152]Research principles and philosophy
Different methods were used to ensure that the research was reliable and validity. This study will be guided by the pragmatism paradigm and will employ mixed methods, preliminary data collection was done using both quantitative and qualitative approaches, allowing the researcher to avoid the drawbacks of each method while utilizing the benefits of both at the same time. The reasons for the different research methods used in the study will be described here. The study’s sampling procedures, research design, and ethical issues are also examined. In this approach, the researcher avoided the ‘social actors’ monitoring connected with quantitative research as well as the moderating influence of social reality objectivity associated with qualitative techniques (Erzberger and Prein, 1997).
[bookmark: _Toc94526153]Ontology
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK24][bookmark: OLE_LINK25]This study embraces the concept of multiple realities, which, as Creswell and Poth (2018) state, are reported by examining many types of evidence from other people’s points of view and experiences. In other words, ontological assumptions relate to what we consider to constitute social reality (Blaikie, 1993). This research is based on objective facts and is not affected by the participants’ sentiments or beliefs. As a result, this study is based on facts and can be measured and observed. As a result, in this work, the researcher employs an objective ontology.
[bookmark: _Toc94526154]Epistemology
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Epistemology is the study of knowledge, focusing on the theoretical perspectives that form part of the methodology (Crotty, 1998). The research took a pragmatic approach, integrating qualitative and quantitative techniques (Creswell, 2013). The philosophy of research is a mix of positivism and interpretivism. In the first phase, which is qualitative, interpretivism is employed, while positivism is used in the second phase, which is quantitative.

A prominent branch of current epistemology, on the other hand, claims that knowledge originates through the construction of basic models of reality to solve issues. Knowledge’s usefulness in solving issues determines its validity (Rubels, 2006). Therefore, this study will adopt this approach to help achieve the aim and objectives.

It’s worth mentioning that this research isn’t concerned with the absolute validity of knowledge; while there is a reality in pragmatism, it’s dynamic and action-based. Acts have predictable consequences, and life is based on encounters that connect actions to their consequences. Social constructivism, also known as consensus theory, is the epistemology of this study, and it is a social or cultural consent or endorsement. This study highlights the reality constructed by the different perspectives in social media platforms and the researcher’s worldview (Guba and Lincoln, 1994; Schwandt, 1998). The epistemological and pragmatic paradigms are therefore appropriate for this study.
[bookmark: _Toc94526155]Axiology
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Researchers are transparent in their research, according to Creswell and Poth (2018), and freely report about their values and prejudices, as well as the value nature of the material gathered. The data for this study was gathered in two stages. The data for the qualitative portion of this study was acquired in the first phase through interviews. The study’s second phase was done via an online survey with a questionnaire. The researchers did not put any focus on their interactions with the respondents in this study. As a result, this questionnaire might be considered valueless and independent to the respondents (Saunders et al, 2012). The researchers’ beliefs and attitudes were the focus of this study, which did not rely on personal encounters with the respondents. As this inquiry was conducted objectively, epistemology focuses on understanding the truth through observable, quantifiable facts and having value-free, detached values (ibid). For pragmatists, one values practical solutions and consequences in a given context and therefore, mixed methods research may be used to answer research issues in a variety of ways (Creswell et al, 2003; Denscombe, 2008). The pragmatism paradigm can help researchers to integrate perspectives, multiple methods and drive future research practice (Johnson et al, 2007).
[bookmark: _Toc94526156]Methodology
The approach chosen should be dependent on how well it can answer the research questions (Bryman, 2008). Grounded theory is a classical qualitative research approach in which data is used to build a conceptual framework or theory (Corbin and Strauss, 2015) by systematically collecting and analysing data, breaking it down and then reorganising it around a topic (Charmaz, 2014). The grounded theory allows qualitative researchers to generate theoretical explanations related to human behaviour, rather than just describing phenomena (Glaser and Strauss, 1968). Aimed at helping people better understand social phenomena, the rooted theory is generally used to explain the causes, conditions, contexts, events and outcomes that are part of the social process (Clarke, 2013).
[bookmark: _Toc94526157]Methods
When thinking about research techniques, it’s crucial to remember that they should be based on the research’s goals and objectives (Cassell and Johnson, 2006). This study will use the following five methods to achieve the research objectives: content analysis, interviews, questionnaires, structural equation modelling and simulation.
[bookmark: _Toc94526158]Content analysis
The study’s initial goal is to look at how health misinformation is spread, as well as the channels and methods through which it is spread. Content analysis is used here to investigate all types of information and to answer classical questions in information research. The biggest advantage is that it is cost-effective, efficient and easy to use. This study will use Python tools to deeply mine, describe and analyse the content and comments of confirmed rumours in Sina Weibo’s dedicated misinformation account, extract relevant keywords from the content and comments in the tweets, code the collected data through NVivo and collate the influencing factors of the health information itself.
[bookmark: _Toc94526159]Interview
An interview with 20-30 people was used to test the conclusions drawn through the content analysis method and to determine the factors associated with the perception of information by the receivers of the information.
[bookmark: _Toc94526160]Questionnaire
In this study, a scenario questionnaire was used to present a scenario in the form of text, pictures or video, allowing respondents to imagine themselves in the scenario and then to measure their subsequent responses or perceptions. The questionnaire was designed by combining the established scales of Likert Scaling and the scenarios in this study, and the respondents answered the questions to their situation and perception of the scenario.
[bookmark: _Toc94526161]Structural Equation Modeling
The complex causal networks built by SEM describe real-world relationships better than simple correlation models. SEM is, therefore, better suited to the mathematical modelling of complex processes in the service of theory and practice. With the aid of SmartPLS software, using a partial least squares-based structural equation modelling approach (PLS-SEM), sample size and data normalcy are less constrained in PLS. The mechanism of the information itself, the information distributor and the information receiver, as well as the pathways of influence, are studied, and the data collected through interviews and questionnaires, etc., are brought into the structural equations in a way that tests the correctness of the model.
[bookmark: _Toc94526162]Simulation
To achieve the objective of governance strategies and policy recommendations for health misinformation, simulation models will be used here to verify the transmission of health misinformation. Simulation data and computer simulation models are used to simulate the evolutionary process of each subject and to analyse the impact of variable changes on the evolutionary paths to conclude. The dynamic changes in the strategic choices of the three subjects - information producer, information distributor and information receiver - under different conditions are going to study. The simulations visualize the evolutionary process and evolutionary results and analyse the asymptotic stability point, which helps to reach the key strategies of the ideal autonomous state system. To facilitate the study of governance strategies for health misinformation in real social media. Possible software used is Matlab, Netlogo, etc.
[bookmark: _Toc94526163]Rejection of triangulation
Denzin (1978) described triangulation as “the use of many methods to the investigation of a single phenomenon.” Triangulation is defined as a validation approach in this definition. Denzin’s (1970; 1978) triangulation model posited a single model of reality, which overlooks much of the basis of qualitative research, which suggests that various methodologies, researchers, and participants would interpret the study object in different ways (Bazeley, 2002). Because quantitative and qualitative research have different preoccupations, according to Bryman (2008), it’s highly improbable that they’re tapping into the same things even when they're looking at the same issues, hence mixed approaches reject triangulation.
[bookmark: _Toc94526164]Structure of thesis
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]The study is divided into seven chapters.

The first chapter gives the relevant background of the study, research objectives, research methods and innovative ideas.

The second chapter is a literature review, which compares the current status of domestic and international research and conducts a research review.

The third chapter investigates the transmission of health misinformation as well as the mechanism of transmission of health misinformation. Using Python tools, the content of the comments published by the relevant misinformation accounts on Sina Weibo is deeply mined and coded by NVivo to collate the influencing factors of the health information itself.

In Chapter 4, the model of the transmission of health misinformation is constructed through the exploration and investigation in Chapter 3. The information recipients themselves are examined and judged through an interview of 30 people. Data is collected through the distribution of questionnaires and brought into the structural equations to test the validity of the model.

Chapter 5 is devoted to proposing strategies and policy recommendations for the governance of misinformation, where simulation models will be used to verify the transmission of misinformation. The simulation model will be used here to validate the transmission of health misinformation. It will study the dynamics of the strategy choices of the information producers, information disseminators and information receivers under different conditions, and the simulation will visualise the evolutionary process and the evolutionary results and analyse the asymptotic stability point and the key strategies that help to reach the ideal autonomous state system. To facilitate the study of governance strategies for health misinformation on real social media.

Chapter 6 is a summary and an outlook for the future.
[bookmark: _Toc94526165]Ethical considerations
In general, ethical considerations should cover three research phases, from the planning and access stage through the data gathering and reporting stage (Flinders, 1992). This research is based on the study of some of the material that has been shared on social media about health information that is already a fait accompli and that is open to the public and therefore does not involve secondary harm to vulnerable groups. Users should anticipate outsiders in these public locations to see their posts because of Twitter’s default features. Individual interests, for example, may not be at odds with hashtag analysis since users expect to contribute information to attractive community groups. The study may access public data without the need for additional approval from gatekeepers or admissions authorities. When I conduct data collection through interviews and online questionnaires, all individuals or organisations involved will be given informed consent, respect the privacy or anonymity of vulnerable participants, and issues such as confidentiality of participant information, and identification and ensuring confidentiality and proper management of data will need to be considered before any empirical work is undertaken (Israel and Hay, 2006). The main ethical considerations will therefore follow the ethical principles of the Belmont Report (NCPHSBBR, 1979), such as respect for persons, autonomy, and beneficence. The study will seek ethical permission from the University of Wales Trinity Saint David’s Ethics Committee in the end, and it will rigorously follow these criteria.
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