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Agenda

1. Research on health 
misinformation on social media

2. The COVID-19 “misinfodemics”
3. Translating research into health 

communication practice: 
Addressing vaccine hesitancy 
and fostering vaccine confidence

https://ajph.aphapublications.org/toc/ajph/110/S3

https://ajph.aphapublications.org/toc/ajph/110/S3


Social Media & Health Communication
1. Observational studies: digital data offer insights to behaviors 

and interactions (e.g. “infodemiology”) 
2. Intervention studies: social media and mobile technologies 

enable health promotion, psychosocial support, health data 
access, and patient education

Emerging priorities: 
• Overcoming communication inequality and the digital divide
• Rethinking social media research ethics
• Combatting misinformation/falsehoods
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Health misinformation 
on social media

Def.  ”A health-related claim of fact that is 
false based on current scientific consensus”

We must also examine:
• Intent
• Impact 
• Medium and format
• Context
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“Misinfodemics” on social media: 
A perfect storm?  

• Ubiquitous health information online 
• The social media ecosystem: information silos 

and echo chambers perpetuate division
• Falsehoods tend to spread easier and faster; 

credible information can be complex, nuanced, 
evolving, and uncertain (e.g. COVID-19 
pandemic)

• Distrust in science and health experts and 
institutions 

• Disinformation campaigns erode a sense of 
consensus

• Emotion, ideology, and growing social division
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Bots and the spread of vaccine information, 2017-2019
(Dunn et al.)
• 21 million tweets labelled by a machine learning classifier & bots identified
• A sample of US Twitter users (n= 53,188) monitored to assess potential exposure 

and engagement (retweeting) with vaccine-related content 
• Compared exposures and engagements for bots vs. human-operated accounts, 

and vaccine-critical tweets vs. other vaccine-related tweets
• For most users, exposure to vaccine-critical content was relatively infrequent, and 

exposure to bots extremely infrequent
• Majority of the content is from human-operated accounts, not bots
• Exposure was highly uneven: a small group of users disproportionately exposed 

to vaccine-critical content and they tend to engage with the topic more often and 
are more likely to share vaccine-critical content
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Information exposure is challenging to measure at scale, so information about the accounts the users follow was used as a proxy. Similarly, engagement is multi-faceted and could be defined by views, interactions, replies, retweets, quoting, or other actions… retweets were measured under the assumption that it most closely relates to active engagementExposure to vaccine-critical tweets was also relatively rare and unevenly distributed across users. As a proportion of exposures, vaccine-critical tweets made up a median of 3.2% (IQR 1.4% to 9.2%) of all vaccine-related exposures. Vaccine-critical tweets made up at least half of vaccine-related exposures for 5.8% of users. The results indicate that while most users may have seen a vaccine-critical tweet, only one in twenty users were more often exposed to vaccine-critical content than other vaccine-related content.Exposure to bots was rare and unevenly distributed across users (Figure 2); 42.0% of users may have been exposed at least once to a vaccine-related tweet originally posted by a bot, either because they followed a bot account that posted a vaccine-related tweet or an account they followed retweeted a vaccine-related tweet posted by a bot account. However, posts from bots made up a small percentage of vaccine-related exposures; the median percentage of exposures originating from bots was 0.0% (IQR 0.0% to 0.5%). Bot accounts were responsible for at least half of the potential exposures to vaccine-related tweets for less than 0.06% of users.Users who were disproportionately exposed to vaccine-critical tweetsWe further analyzed the 5.8% of users for whom at least half of their potential exposures to vaccine-related content were vaccine-critical tweets. The median potential exposure count among the 3,086 users was 30,709 (IQR 8,795 to 65,091) compared to 750 (IQR 195 to 3,698) for other users, indicating that users in this subgroup were more often exposed to any type of vaccine-related tweets than their counterparts. The median percentage of exposures to bots among the 3,086 users was 6.2% (IQR 2.2% to 9.1%) compared to 0.0% (IQR 0.0% to 0.4%) among other users, indicating that bots made up a greater proportion of what these users may have seen. Users from this subgroup were more likely to engage with vaccine-related posts in general, suggesting that they were more engaged with vaccines and vaccinations as a topic. In this subgroup, 62.9% (1,940 of 3,086) retweeted vaccine-related content at least once in the study period compared to 36.9% (17,553 of 47,513) of other users (OR 2.9; 95% CI 2.7 to 3.1). The median number of posts or retweets among the subpopulation was 2 (IQR 0 to 6), compared to 0 (IQR 0 to 2) from other users.Users from this subgroup were also more likely to retweet bots and vaccine-critical content compared to other users. The percentage of users from this subgroup who retweeted bots at least once was 8.8% (271 of 3,081) compared to 1.7% (825 of 47,513) of other users (OR 5.4; 95% CI 4.7 to 6.3). The percentage of users from this subgroup who retweeted vaccine-criticaltweets at least once was 35.0% (1,081 of 3,086) compared to 2.8% (1,310 of 47,513) of other users (OR 19.0; 95% CI 17.3 to 20.9).



• When and how to respond
• Penetrate silos
• Trust and health/science/media literacy initiatives
• Multi-sector policies on content moderation 
• Beyond fact-checking

• Cognitive biases
• Emotions
• Values, ideology, and identity

• Information poverty/communities most at risk?
• Real-time monitoring of rumors?
• Understudied platforms; non-textual content, implied misinformation
• Dynamics of misinformation sharing (the misinformation lifecycle)

• Health behaviors/ outcomes
• Attitudes (apathy, confusion, mistrust) 
• Patient-provider relationships
• Decision-making 

Focus on Consequences

Improve Surveillance

Understand and respond to 
psychological drivers 

Innovative Intervention Development

Research priorities for addressing misinformation

Chou et al. 2018. JAMA; Southwell et al. 2019 AJPM; Chou, Gaysynsky, Cappella, 2020 AJPH.
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Add in: Information silos and concentrated sharing of “fake news” but was heavily concentrated—only 1% of users were exposed to 80% of fake news, and 0.1% of users were responsible for sharing 80% of fake news”1Utility of automated rumor detection techniques5Providers: Responding to patients’ inquiries containing inaccurate informationIdentify underlying causes of confusion, concern, and mistrustClarify guidelines and recommendations and steer them towards legitimate sourcesAcknowledge their concerns/avoid being dismissive/affirm their being engaged in health informationHC organizations: Opportunities to support those at the frontline of patient careOnline resources for debunking myths and misinformation (e.g. NCI Common Cancer Myths and Misconceptions)Creation of best practices for frequently encountered issues (e.g. vaccine hesitancy, alternative therapies, pro-anorexia videos)? Online patient forums Support/connect patients, offer effective platforms for information dissemination, and build and sustain partnerships (co-creation)However, curation and management of these forums requires careful efforts; for example, consider a case of sponsored patient 



• Disease Characteristics
• Denial of pandemic (“It’s all 

overblown”)
• Downplay susceptibility and disease 

severity

• Origins and spread of virus
• Conspiracy theories: Bill Gates, 

Chinese lab, 5G
• Xenophobic/stigmatizing sentiment 

(e.g., Cultural practices)

• Government and organization 
responses

• Opposing quarantine policies 
• Misinformation about health 

professionals**

COVID-19 Misinformation: Towards a working taxonomy

• Individuals’ prevention behaviors
• Casting doubt on or opposing mask 

wearing or social distancing guidelines

• Unproven treatments  
• Home remedies
• Unproven drugs (e.g., Hydroxychloroquine) 

or dangerous products (e.g., bleach)

• Future COVID-19 vaccine
• Misinformation about vaccine 

development process, safety, and 
efficacy standards 

• Overall politicization of vaccine
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Narrative communication about COVID-19: 
A recent online experimental study
Background: Narrative-based persuasion has been an effective communication approach 
in a range of health behaviors; little has been done in response to public health crises
Goal: A randomized experiment on Mturk to investigate narrative vs. didactic messages to 
promote recommended behaviors and debunk myths

• COVID-19-related attitudes, beliefs and behaviors assessed at baseline
• Participants (US adults) randomized to receive 3 messages in either a personal experience 

narrative format or a non-narrative didactic information format
1. Social distancing for COVID-19 prevention

2. Future COVID-19 vaccine

3. Debunking unproven COVID-19 treatments (e.g. hydroxychloroquine) 

• Reaction to message, counter arguing, and post-view attitude and behavior items

• Demographics, information sources, and perceptions of public health researchers assessed



Translating behavior science 
research into pandemic 
response communication



COVID-19 Vaccine Communication
• Addressing vaccine hesitancy and vaccine misinformation
• Fostering vaccine confidence 
• We need multi-disciplinary expertise in: 

• Vaccine hesitancy
• Health communication and messaging
• Misinformation
• Health promotion
• Psychology, sociology, behavioral economics, linguistics, 

journalism, public health, medicine/health care delivery, data 
science, etc. 



Some critical (traditional) strategies in vaccine 
communication

• Strong and consistent messaging
• Coordinated and coherent communication efforts across 

entities
• Building trust in health agencies and experts; addressing 

source credibility issues
• Conveying information about vaccine safety and stringent 

standards in vaccine approval process
• Equitable dissemination of vaccine information and services
• Fostering digital literacy (e.g. credible information sources and 

resources for debunking myths) and health & science literacy (e.g. 
understanding uncertain and evolving nature of science)

• Role of providers and other trusted sources of information

Health care 
Providers

Public health 
entities

Health care 
organizations

Journalism/
Media

Peers/
community

Schools 
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• Identifying and and reaching vulnerable communities (e.g. online 
information silos or groups with conspiratorial mindset)

• Understanding strategies already being deployed by anti-vaccination 
groups  Can’t be undone with correction or fact checking alone; mixed 
results

• Rhetoric of personal freedom/civil liberty  value-concordant or value-
based communication?

• Discrediting those involved in vaccine development  pointing out tactics 
and inducing skepticism in message source? 

• Targeting civic leaders and communities with distrust and heightened 
emotions  raising awareness of manipulation and negative emotions? 
Social justice and equity framing? 

Novel strategies to consider, in the age of 
misinformation on social media (1)
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• Mobilize online influencers and platforms to counter misinformation 
and foster vaccine confidence? 

• Monitor, flag, downrank, and remove content or accounts that 
promote misinformation; reconfigure SM platform features so 
misinformation is not amplified

• Role of social norms? 
• Role of “gist” communication? 
• Addressing existing negative emotions (fear, anger, “rawness” of the 

time) and leveraging positive emotions (hope, happiness) and 
altruism? 

Novel strategies to consider, in the age of 
misinformation on social media (2)
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Thank you!

Sylvia Chou
chouws@mail.nih.gov
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