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How public health 
can understand and 
address COVID-19 
misinformation

Fears 
Facts
Feelings
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Much of this misinformation centers on 
COVID-19 vaccines



Just under 1 in 5 Americans holds vaccine 
misperceptions

Shifts in misperceptions 
were least likely to occur 
among

• People who did not go to 
college

• People with income 
<$25,000

• Hispanic Americans
• Republicans



Vaccine misinformation is nothing new!

Information on slide from: Dube, E., Vivion, M., & MacDonald, N. E. (2015). Vaccine hesitancy, vaccine refusal and the anti-vaccine movement: influence, impact and implications. 
Expert review of vaccines, 14(1), 99-117.; Killed by Vaccination image from: https://www.nlm.nih.gov/exhibition/smallpox/sp_resistance.html; Screenshot of Wakefield, A. J., Murch, S. 
H., Anthony, A., Linnell, J., Casson, D. M., Malik, M., ... & Valentine, A. (1998). RETRACTED: Ileal-lymphoid-nodular hyperplasia, non-specific colitis, and pervasive developmental disorder 
in children.; DPT image from WRC-TV documentary, DPT: Vaccine Roullette: https://www.youtube.com/watch?v=0w3P7_H_ods

https://www.nlm.nih.gov/exhibition/smallpox/sp_resistance.html


Misinformation contributes to vaccine 
hesitancy

Report of the SAGE Working Group on Vaccine Hesitancy. (2014). Available at: 
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf

https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf


Reasons for vaccine hesitancy: Confidence
• Perceived safety of the vaccine

• Fears that the vaccine will cause disease or death (40% of COVID-19 
vaccine hesitant)

• Fears of side effects (45% of COVID-19 vaccine hesitant)
• Perceived effectiveness of the vaccine

• Beliefs that the vaccine will do little to protect one from the disease
• In the case of a COVID-19 vaccine, individuals may have 

concerns about the vaccine development timeline, 
politicization of the vaccine
• 33% of Republicans vs. 10% of Democrats would not get the shot

• Lack of confidence may also be rooted in structural racism and 
systemic exploitation by the medical system
• 40.8% Hispanic/Latino, 43.6% Black, and 46% American Indian/Alaska 

Native adults boosted vs. 54.6% non-Hispanic white adults
Report of the SAGE Working Group on Vaccine Hesitancy. (2014). Available at: https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_ hesitancy_final.pdf; ; Siddiqui, M., Salmon, D. A., & Omer, S. B. (2013). Epidemiology of 
vaccine hesitancy in the United States. Human vaccines & immunotherapeutics, 9(12), 2643-2648.. Available at: https://www.tandfonline.com/doi/full/10.4161/hv.27243; The Delphi Group at Carnegie Mellon University in Partnership with Facebook. (Mqrch 12, 2021). Topline 
Report on COVID-19 Vaccination in the United States. Available at: https://www.cmu.edu/delphi-web/surveys/CMU_Topline_Vaccine_Report_20210312.pdf; Vaccines drive optimism about containing COVID-19 pandemic — CBS News poll: 
https://www.cbsnews.com/news/covid-19-vaccines-optimism-pandemic-opinion-poll/; CDC COVID data tracker https://covid.cdc.gov/covid-data-tracker/#vaccination-demographic

https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
https://www.tandfonline.com/doi/full/10.4161/hv.27243
https://www.cmu.edu/delphi-web/surveys/CMU_Topline_Vaccine_Report_20210312.pdf
https://www.cbsnews.com/news/covid-19-vaccines-optimism-pandemic-opinion-poll/


Reasons for vaccine hesitancy: Complacency
• Perceptions that risk of vaccine-preventable disease is 

low
• Likelihood of getting the disease is low
• Severity of the disease is low

• In the case of Covid-19, individuals may not perceive 
themselves to be at risk for the disease, or may think that 
if they do get it, they will have a mild case
• 21% of those hesitant about Covid-19 vaccine think they 

don’t need it

Report of the SAGE Working Group on Vaccine Hesitancy. (2014). Available at: https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_ 
vaccine_hesitancy_final.pdf; The Delphi Group at Carnegie Mellon University in Partnership with Facebook. (Mqrch 12, 2021). Topline Report on COVID-19 Vaccination in the United 
States. Available at: https://www.cmu.edu/delphi-web/surveys/CMU_Topline_Vaccine_Report_20210312.pdf

https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf


Reasons for vaccine hesitancy: Convenience

• Availability
• Accessibility
• Affordability

• 6% of Covid-19 vaccine hesitant are worried 
about the cost

• Ability to understand 
• Appeal of immunization services

• 11% of Covid-19 vaccine hesitant “don’t like 
vaccines”

Report of the SAGE Working Group on Vaccine Hesitancy. (2014). Available at: https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_ 
vaccine_hesitancy_final.pdf; The Delphi Group at Carnegie Mellon University in Partnership with Facebook. (Mqrch 12, 2021). Topline Report on COVID-19 Vaccination in the United 
States. Available at: https://www.cmu.edu/delphi-web/surveys/CMU_Topline_Vaccine_Report_20210312.pdf

https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf


Other reasons for vaccine hesitancy
• Mistrust of doctors, science, government and the 

pharmaceutical industry
• 27% of Covid-19 vaccine hesitant don’t trust the government

• Beliefs about personal freedom and liberty
• Concerns related to cultural, religious or spiritual beliefs 

and practices
• 4% of Covid-19 vaccine hesitant say it is against their religious 

beliefs
• Beliefs about natural or holistic treatments
• Beliefs that natural immunity to a disease is superior to 

immunity offered by a vaccine

Dube, E., Vivion, M., & MacDonald, N. E. (2015). Vaccine hesitancy, vaccine refusal and the anti-vaccine movement: influence, impact and implications. Expert review of vaccines, 
14(1), 99-117.; Siddiqui, M., Salmon, D. A., & Omer, S. B. (2013). Epidemiology of vaccine hesitancy in the United States. Human vaccines & immunotherapeutics, 9(12), 2643-2648.. 
Available at: https://www.tandfonline.com/doi/full/10.4161/hv.27243; Grabenstein JD. What the world's religions teach, applied to vaccines and immune globulins. Vaccine. 2013 Apr 
12;31(16):2011-23.vThe Delphi Group at Carnegie Mellon University in Partnership with Facebook. (Mqrch 12, 2021). Topline Report on COVID-19 Vaccination in the United States. 
Available at: https://www.cmu.edu/delphi-web/surveys/CMU_Topline_Vaccine_Report_20210312.pdf

https://www.tandfonline.com/doi/full/10.4161/hv.27243


So there’s 
misinformation… 
let’s correct it!

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://digitaldoorway.blogspot.com/2016/04/nurse-change-agents-can-mix-it-up.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Straightforward corrections 
aren’t always so straightforward

• May be rejected outright
• Belief echoes: May correct a fact, but fail 

to update attitudes or behavioral 
intentions

Nyhan, B., Reifler, J., Richey, S., & Freed, G. L. (2014). Effective messages in vaccine promotion: a randomized trial. Pediatrics, 133(4), e835-
e842.; Thorson, E. (2016). Belief echoes: The persistent effects of corrected misinformation. Political Communication, 33(3), 460-480.This Photo by Unknown Author is licensed under CC BY-SA

http://trailism.com/scary-trails/
https://creativecommons.org/licenses/by-sa/3.0/


Tools for Understanding Vaccine Hesitancy 
and WHY People Believe Misinformation

Risk as analysis vs. Risk as feelings

The science of attitudes

Biased processing

This Photo by Unknown Author is licensed under CC BY-NC

https://www.freepngimg.com/png/27143-toolbox-transparent
https://creativecommons.org/licenses/by-nc/3.0/


Risk as analysis vs. Risk as feelings

To assess risk, we 
use both our 

analytic  
capacities as 

well as our 
feelings

Slovic, P., Peters, E., Finucane, M. L., & MacGregor, D. G. (2005). Negative affect, risk, and decision making. Health Psychology, 24, 35–40. This Photo (by Unknown Author is licensed 
under CC BY

https://leadershipfreak.blog/2012/07/11/women-dont-take-risks-like-men/
https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by/3.0/


Risk as analysis

What are the chances of this happening?  How serious is 
it if this happens?

Example: What are my chances of getting Covid-19 if I go to this 
party?  How bad will Covid-19 be if I get it?
→ “Unlikely I will get Covid-19” & “I am young and healthy, it will be mild” = low    

perceived risk
→ “Very likely I will get Covid-19” & “I am 75 and have multiple co-morbidities, it                                        

will be severe” = high perceived risk



Risk as analysis
• People don’t always use numbers accurately to 

make these assessments. 
• We over-estimate the likelihood of a vivid but rare event 

occurring.

• More importantly, scientists and public health 
officials aren’t always that great at communicating 
numeric information clearly!
• Relative risk without communicating baseline likelihood
• Conditional probabilities like “5% positivity rate” are 

difficult for people to interpret
Reimer T, Jones C, Skubisz C. Numeric communication of risk. The SAGE handbook of risk communication. 2015:167-79



Risk as analysis

Description-experience gap
• On-the-ground experience may not align with 

population-level statistics (“I don’t know anyone who 
has Covid-19...”)

• Rare events that are experienced are weighed more 
heavily than more common events that are not 
experienced
• “I felt sick after getting a flu shot” vs. statistics 

showing severe adverse effects are rare

Hertwig R, Frey R. The challenge of the description-experience gap to the communication of risks. The SAGE handbook of risk communication. 
2015:24-40.



Risk as feelings

Feelings play an important role and 
can serve as information in our risk 

assessments

Slovic, P., Peters, E., Finucane, M. L., & MacGregor, D. G. (2005). Negative affect, risk, and decision making. Health 
Psychology, 24, 35–40.



Risk as feelings

Dickert S, Västfjäll D, Mauro R, Slovic P. The feeling of risk: Implications for risk perception and communication. The SAGE handbook of risk 
communication. 2015:41-54.; Finucane, M. L., Alhakami, A., Slovic, P., & Johnson, S. M. (2000). The affect heuristic in judgments of risks and 
benefits. Journal of Behavioral Decision Making, 13, 1–17.

When people feel bad about something, it is perceived as more 
risky.

When people feel good about something, it is perceived as less 
risky.



Things feel riskier when…

• They are perceived as novel, exotic, unfamiliar
• They involve children
• We don’t trust those responsible
• They are man-made (as opposed to naturally occurring)
• They are not voluntary
• They involve action (commission vs. omission)

Slovic, P. (1987). Perception of risk. Science, 236(4799), 280-285.; Salmon, DA, Dudley, M.Z., et al. (2015). Vaccine hesitancy: Causes, consequences, and a call to 
action. Vaccine, 33, D66-71.



The Science of Attitudes

Negative attitudes about vaccines can be hard to change!

This Photo by Unknown Author is licensed under CC BY

https://www.blacklistednews.com/article/78740/nj-lawmaker-wants-mandatory-corona-shot-for-all-kids-without.html
https://creativecommons.org/licenses/by/3.0/


Hard to change attitudes tend to be…
• Extreme
• Embedded in complex systems of identity, lifestyle and 

ideology
• People know a lot about the topic (or think they do!)

Cooper J, Blackman S, Keller K. The Science of Attitudes. New York, NY: Routledge; 2015.



Attitudes 
become stronger 
when…

• They are activated 
frequently
• Frequency of misinformation
• Recency of misinformation
• Vividness of misinformation

• The Illusory Truth Effect
• Prior exposure to 

information increases 
its perceived 
accuracy

Cooper J, Blackman S, Keller K. The Science of Attitudes. New York, NY: Routledge; 2015. Hasher, L., Goldstein, D., & Toppino, T. (1977). Frequency and the conference of referential 
validity. Journal of Verbal Learning & Verbal Behavior, 16, 107–112. 1. Kahneman, D. (2011). Thinking, fast and slow. Macmillan.; 2. Knobloch-Westerwick, S. (2012). Selective exposure and 
reinforcement of attitudes and partisanship before a presidential election. Journal of Communication, 62(4), 628-642. 2. Tversky, A., & Kahneman, D. (1975). Judgment under uncertainty: 
Heuristics and biases. In Utility, probability, and human decision making (pp. 141-162). Springer Netherlands. This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.peoplemattersglobal.com/article/jobs/five-fast-disappearing-jobs-of-2019-23964
https://creativecommons.org/licenses/by-nc-sa/3.0/


Attitudes become 
stronger when…
• They are reinforced by 

supporting information 
and perspectives
• Biased processing: 

People are more 
likely to be exposed 
to, pay attention to, 
and agree with 
information that 
supports their 
existing attitudes

Cooper J, Blackman S, Keller K. The Science of Attitudes. New York, NY: Routledge; 2015.



What makes 
misinformation 
compelling?



Anti-vaccine rhetoric uses stories!

Ref: https://vaccinechoicecanada.com/personal-stories/lauras-story/



Anti-vaccine rhetoric uses vivid imagery!



Anti-vaccine rhetoric uses fuzzy “science”!

https://www.hechtchiro.com/page/ArticleoftheMonth.html



Anti-vaccine rhetoric uses “credible experts”!



Anti-vaccine rhetoric denigrates vaccine scientists!



Anti-vaccine rhetoric connects to identity and values!



Some best practices for 
dispelling misinformation



Address inaccurate beliefs

• Clearly indicate the 
misinformation is false 
before you introduce it
• Focus on key points (not 

correcting every little 
detail)
• Provide an alternate 

explanation

Omer, S. B., Amin, A. B., & Limaye, R. J. (2017). Communicating about vaccines in a fact-resistant world. Jama Pediatrics, 171(10), 929-930.



Address inaccurate beliefs

• Fill in the gap left by ‘removal’ of the myth by providing a new 
causal explanation!

• Corrective must:
• Be plausible
• Fill in the causal gap
• Explain why the misinformation was incorrect

• Explaining the motive for the misinformation can be especially 
helpful

• Simple correction/explanation may be more effective
• If too complex, people may continue to rely on incorrect yet simple 

misinformation

Lewandowsky S, Ecker UK, Seifert CM, Schwarz N, Cook J. Misinformation and its correction: Continued influence and successful debiasing. 
Psychological science in the public interest. 2012 Dec;13(3):106-31.



Inoculate against misinformation

→ Forewarn the audience about the 
misinformation they are likely to 
encounter

→ Refute the misinformation

→ Audience is now prepared with 
resources to refute the misinformation 
themselves, when they encounter it

→ A ‘booster shot’ may be needed

McGuire WJ, Papageorgis D. The relative efficacy of various types of prior belief-defense in producing immunity against persuasion. Public 
Opinion Quarterly. 1961; 26, 24–34.; Maertens et al., Long-Term Effectiveness of Inoculation Against Misinformation: Three Longitudinal Experiments; 
Cook, J., Lewandowsky, S., & Ecker, U. K. (2017). Neutralizing misinformation through inoculation: Exposing misleading argumentation techniques 
reduces their influence. PloS one, 12(5), e0175799.; Image via Self x American Academy of Pediatrics Immunization Image Gallery 
(https://www.aap.org/en-us/Pages/immunizations-image-gallery.aspx)



Focus on the disease!

• Severity of the disease
• Likelihood of hospitalization
• Mortality rates
• Long-term effects

• Susceptibility to the disease
• Likelihood of contracting Covid-19

Omer SB, Amin AB, Limaye RJ. Communicating about vaccines in a fact-resistant world. Jama Pediatrics. 2017 Oct 1;171(10):929-30.



Don’t be afraid of feelings!

• Feelings are important sources of information
• Use stories and vivid imagery 

😀😥😬😍😟😡



Use positive imagery!

Self/AAP vaccine photo library: https://www.flickr.com/photos/selfmagazine/albums/72157710332198661



Affirm people’s sense of self!

General connection to or reminder of 
personal values, personal strengths can 
increase acceptance of corrective 
information

Steele, C. M. (1988). The psychology of self-affirmation: Sustaining the integrity of the self. In L.Berkowitz (Ed.), Advances in experimental social psychology (pp. 261–302). New 
York: Academic Press. Zhao, X., & Nan, X. (2010). Influence of self-affirmation on responses to gain-versus loss-framed antismoking messages. Human Communication Research, 
36(4), 493-511.



Listen!

• What is concerning about the 
vaccine?
• What other factors – cultural, 

religious, political – are at play?
• Address questions with an open-

mind
• Don’t invalidate people’s 
• worries

This Photo by Unknown Author is licensed under CC BY

https://everypiecematters.com/jget/volume03-issue01/technology-impact-on-listening-skills.html
https://creativecommons.org/licenses/by/3.0/


“People do dumb 
things for good 

reasons”

Smith, W. (2014). If Safety Were All We Thought of, Who Would Ever Fall in Love? Social Marketing A Look Back. Social Marketing Quarterly, 20(1), 11-14.


