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Outline:
1. Roots of vaccine hesitancy 

a. Historical / philosophical
b. Cognitive / psychological

2. How did vaccine hesitancy become politicized?

3. Lessons learned and path forward



NORTH DAKOTA

Practicing social distancing since 1889











“The Dakotas are a horror story 
that didn’t have to be, a theater 

of American disgrace.”

Frank Bruni, NYTs





Rank 41/50





NON-MEDICAL
EXEMPTIONS

1.17%
1.42% 1.54% 1.54% 1.42%

1.66%

2.38% 2.40%

3.02% 3.14% 3.07%

3.94%
3.60%

3.98%

4.46%

5.02%

6.08%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%

Percent of Nonmedical Exemptions in ND Kindergarteners 
(includes religious, moral, and philosophical exemptions to 

any required vaccine)

These trends include the 
percentages of students who 
have exemptions to one or 
more of the following vaccines:
• MMR                     
• Polio                      
• DTaP                      
• Hepatitis B           
• Chickenpox 
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Vaccine Hesitancy is Not New

Hume 1878
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Schwartz Numeracy Test:

1. Fair coin toss 1000 times, how 
many times will it come up heads?

2. Convert 1% to a proportion of 1000

3. Convert 1:1000 to a percentage

46%

% Answering 
Incorrect

46%

80%





© 2013 Template and icons provided by The Advisory Board Company.

Our Brains Are Hardwired 
to Make Causal Inferences

“He was 
vaccinated, and 

something 
changed. My son 

is my science”





The “Black Swan” Dilemma and
the Communication of Science

• My hypothesis:  “All swans are white”

• How can I “know” all swans are white?

• Assess a sample, how large a sample is enough?

• The more and more swans I sample, the greater 
certainty I have in my hypothesis

• The language of science never really let’s me say “I now know that all 
swans are white”, I can only have greater and greater degrees of 
certainty for my hypothesis



Media Frequently Gives Appearance of a 
Legitimate Debate, With Equal Sides



Ineffective Science Communication

Vaccine Effectiveness in Israel
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“There’s no reason to be walking around 
with a mask”



The capacity for self-correction is the 
source of science’s immense 
strength, but the public is unnerved 
by the fact that scientific wisdom isn’t 
immutable. Scientific knowledge 
changes with great speed and 
frequency—as it should—yet public 
opinion drags with reluctance to be 
modified once established. And the 
rapid ebb and flow of scientific 
“wisdom” has left many people 
feeling jerked around, confused, and 

Dr. David P. Barash
Author, psychologist

“Paradigms Lost” –
Aeon, 2015

increasingly resistant to science itself.



“Whether you’ve met him 
personally or not, he has 
touched all Americans’ lives 
with his work,” President Biden 
said Monday about Dr. Fauci’s 
resignation. That’s true enough. 
But his legacy will be that
millions of Americans will never 
trust government health 
experts in the same way again.

Editorial Board of the WSJ



Science ~ Making Sausage





“It ain’t what you don’t 
know that gets you into 
trouble. It’s what you 
know for sure that just 
ain’t so.”

Mark Twain



Confirmation Bias







Are Smart People Ruining Democracy?  
Dan Kahan / TEDxVienna

https://www.ted.com/talks/dan_kahan_are_smart_people_ruining_democracy_jan_2018?utm_campaign=tedspread&utm_medium=referral&utm_source=tedcomshare

https://www.ted.com/talks/dan_kahan_are_smart_people_ruining_democracy_jan_2018?utm_campaign=tedspread&utm_medium=referral&utm_source=tedcomshare




Among primary care 
providers in the US:

10% don’t agree 
vaccines are safe

9% don’t agree 
vaccines are effective

8% don’t agree 
vaccines are important
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Misinformation and Disinformation
• Misinformation is false information shared by people who do not intend 

to mislead others.
• Usually shared by people who don’t know or cannot recognize that the 

claims are misleading or false
• And often because they want to help others

• trying to address concerns
• rationalize conflicting evidence 
• seeking answers to honest questions

• Disinformation is spread intentionally to serve a malicious purpose, such 
as to trick people into believing something for financial gain or political
advantage. 



https://counterhate.com/wp-
content/uploads/2022/05/210601
-Pandemic-Profiteers-Report.pdf

https://counterhate.com/wp-content/uploads/2022/05/210601-Pandemic-Profiteers-Report.pdf




“Conspiracy 
theories are 
attractive.  

They create 
order out of 

chaos.”

Paul Offit, MD

CONSPIRACY THEORIES



Right Conditions for Misinformation 
and Conspiracy Theories

• Knowledge gaps and uncertainty

• Feelings of powerlessness

– (I’m now in a group with special knowledge)

• Politicized and polarized issues

• Charismatic leaders with an answer
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Lessons Learned and Path Forward
• “Never let a good crisis go to waste” – Winston Churchill

– Breaking down longstanding silos

– Better research and efforts on communication of science to the public

– Teaching to recognize our cognitive biases; research on what works?

– Serious examination of mathematical and scientific literacy
- “Immunizing” the next generation against misinformation

– Rebuilding trust in academia, public health, and health professions



Lessons Learned and Path Forward
• “Never let a good crisis go to waste” – Winston Churchill

– Breaking down longstanding silos

– Better research and efforts on communication of science to the public

– Teaching to recognize our cognitive biases; research on what works?

– Serious examination of mathematical and scientific literacy
- “Immunizing” the next generation against misinformation

– Rebuilding trust in academia, public health, and health professions



Health Care Public Health



Lessons Learned and Path Forward
• “Never let a good crisis go to waste” – Winston Churchill

– Breaking down longstanding silos

– Better research and efforts on communication of science to the public

– Teaching to recognize our cognitive biases; research on what works?

– Serious examination of mathematical and scientific literacy
- “Immunizing” the next generation against misinformation

– Rebuilding trust in academia, public health, and health professions









Andrew Oxman, MD
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Prior to pandemic, republicans 
and democrats were nearly 
equal in their support of school 
vaccine requirements.  Post 
pandemic, there is a major 
decrease in support along 
partisan lines.  Regaining trust 
should be a major priority.



“When trust is low, the 
first thing to look at is 
your own behavior.” 

Peter Sandman, PhD

8 Things U.S. Pandemic 
Communicators Get Wrong

1. Overconfidence and failure to proclaim 
uncertainty

2. Failure to do anticipatory guidance

3. False consensus

4. Prioritizing health over all other goods

5. Prioritizing health over truth

6. Failure to own our mistakes

7. Failure to address misinformation credibly 
and empathetically

8. Politicization







Rebutting (Mis)information
1. Demonstrable falsehoods

a. Aborted fetal cells/tissue in the vaccines
b. Vaccines cause infertility

2. Opinions I may not agree with, or unsettled science
a. Virus came from a Wuhan laboratory
b. Masks on schoolchildren cause more harm than good
c. Ivermectin is an effective treatment for COVID-19
d. “Focused protection” and herd immunity was a better path (Great Barrington)

3. Factoids that are true but misleading
a. Vaccines were approved without trial data showing mortality benefit
b. “X”% of reported deaths are “with” COVID, not “from” COVID





Katelyn Jetelina, PhD
“Your Local Epidemiologist”

Kelley Krohnert
“Check Your Work”

• Everything sounds like a sales pitch

• Data seems crafted to feed the pitch rather than the 
pitch crafted by data. 

• Data mistakes

• Messaging inaccuracies

• Mixing advocacy with scientific communication. 

• Information that would have been helpful was never 
provided

• I also expected more investigation into children and 
young people who experienced severe Covid-19. 

• Everything is misinformation, so nothing is 
misinformation

• A disconnect between what I experienced on the 
ground and the narrative I was hearing



Public Health Virtues?



Strive to be Non-Partisan



Deplatforming





Reactance Theory







What caused Hana’s death?

• Her own poor risk assessment?

• A policy that that mandated her 
to make a feared choice 
(vaccination) or lose her 
livelihood?

• A policy that accepted natural 
infection as proof of immunity?



The Problem of the “Contrarian Expert”





With Credentials

1. Brilliant?
2. Critical blindness?
3. Charlatans/opportunists?



Copernicus 
and 

Heliocentrism

Einstein and 
Relativity



Alexis Carrell - Nobel prize 
in medicine for innovations 
that modernized vascular 
surgery 

William Shockley - Nobel 
prize for his invention of 
the transistor. Paved way 
for building of the modern 
computer

Kary Mullis –
Nobel prize in 
chemistry for his 
development of 
PCR technology

Linus Pauling–
Won 2 Nobel 
prizes.  One in 
chemistry for 
sickle cell dz and 
a Nobel peace 
prize 



Alexis Carrell -
Later espoused fervent 
belief in mysticism, 
clairvoyance, and 
telepathy.  Became a 
passionate eugenicist

William Shockley -
Proposed idea that low IQ 
people should be paid to 
be sterilized, emphasized 
African Americans.

Kary Mullis –
Promoted astrology 
into mainstream 
education.  Became 
an HIV denier

Linus Pauling–
Promoted Vit C to 
eradicate the 
common cold from 
the earth and extend 
life by 30 yrs.  Also to 
treat AIDS, retinal 
detachments and 
snakebites



“We’re at 18,000 
deaths. And this is 
just VAERS, which 
is underreported.”

Peter McCullough, MD, MPH

“The pandemic 
narrative has crumbled.  
The vaccines should be 
pulled from the market, 

they clearly are not 
solving the problem.”

“Hydroxychloroquine 
had about a 25% 

benefit, ivermectin 
about a 75% benefit.”



Now over 13 
RCTs and a 

meta-analysis 
showing no 

benefit of HCQ.  
Will you yield?

Tis but a 
flesh 

wound!

Korman TM. Am J Med, Mar 2021
Fiolet T.  Clin Micro & Infect, 2021





Weighting the Reliability of a Source, 
Who Should I Trust?

Do they have education or training  >  the general 
population?

Do they have specialized education or training on 
the topic?

Are they recognized by their peers as an expert on 
the topic?



Do they reflect the consensus of the scientific community, 
and if not, do they acknowledge their contrarian view and 
support it with EBS?

Do they have no COI, and if they do, are they well disclosed?

Are they debating their ideas in scientific forums and not 
political forums?

Does their presentation acknowledge nuance, and is not 
dogmatic or one-sided?  Do they change their stance if/when 
new information is persuasive?
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Common Denominators Associated with Higher Rates of 
COVID Infections and Death

Lower levels of 
education

Higher poverty

Less access to 
quality healthcare

Less trust in 
others

Bollyky et al, the Lancet, 2023.



Researchers found that states that…

Ordered more 
protections

Bollyky et al, the Lancet, 2023.

1
Maintained 

protections for 
longer

2
And had high 
vaccination 

rates

3

…had lower infections. However, only high vaccination 
rates were associated with lower death rates.



A larger proportion of the population who 
voted for the 2020 Republican presidential 
candidate was significantly associated with 

a higher cumulative death rate, but we 
found no statistical association between the 

party affiliation of a state governor and 
cumulative death rates from COVID-19.

Bollyky et al, the Lancet, 2023.



Aspects that were NOT associated 
with COVID-19 illness or death at a 
state level:

ꓫ Public health spending per capita
ꓫ Public health employees per capita
ꓫ Republican Governor
ꓫ Proportion expressing trust in 

federal government

Bollyky et al, the Lancet, 2023.



Lessons Learned: 
How can this research help us navigate a future pandemic?

• Confront structural inequalities
• Deploy science-based measures
• Mobilize the social solidarity that does exist in America
• Utilize clear, transparent, and timely communication - which can help to 

build public trust in a crisis
• Investing in community-based efforts to narrow 

disparities and build trust
• Underscore the need for policies such as paid family/sick 

leave and expanded Medicaid/insurance coverage
• Policy mandates and protective behaviors can be 

effective but may be associated with employment and 
educational trade-offs in some cases

Bollyky et al, the Lancet, 2023.
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