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Outline:

1. Review some of the common misinformation tropes

2. Show data to counter the most common tropes

3. Review the historical and psychological roots of 

misinformation and vaccine hesitancy

4. Show how the laboratory diagnosis of COVID-19 became a 

target for misinformation
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Enormous Excess All-Cause Mortality in U.S. in 2020 
and 2021 Almost All Accounted for by COVID-19
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3-Week Moving Average COVID-19 Hospitalization 

Rates in Children < 5 y.o., Mar 2020 – Feb, 2022

92% Unvaccinated

78% 

Unvaccinated

MMWR, Mar 15, 2022
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COVID Morbidity in Relation to Other VPDs
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THIS IS 

FALSE!!

“I have heard the 

vaccine could 

cause female 

infertility? Is this 

true?”



Michael Yeadon, PhD

Retired pharmacologist 

researcher at Pfizer

- Allergy and asthma treatments

- Let go by Pfizer in 2011

“Female infertility could result 

from vaccine-induced antibodies”

“Just a common and garden variety virus, to 

which the world has over-reacted”

“There isn’t going to be a 2nd wave.  Viruses 

don’t do waves, and btw, herd-immunity is 

almost certainly accomplished”

“The pandemic is all but over”

Spring 2020

December 2020



----ALGTGIGGITTSTQFYYKL-------SQELNGDMERVADSLVTLQDQLNSLAAVVLQNRRALDLLTAERG-----------------------------

AMQMAYRFNGIGVTQNVLYENQKLIAQFNSAIGKIQALDSLSSTASAVLGKLQVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLD



Illustrative (and disturbing) little exercise:

Google the term “infertility” or “depopulation”, and the 

following vaccines:

1. MMR
2. Polio
3. Tetanus
4. HPV
5. Influenza



Outline:

1. Review some of the common misinformation tropes

2. Show data to counter the most common tropes

3. Review the historical and psychological roots of vaccine 

hesitancy and misinformation

4. Show how the laboratory diagnosis of COVID-19 became a 

target for misinformation



Roots of Misinformation 

and Vaccine Hesitancy

• History

• Competing goods

• Free riding on herd immunity

• Numeracy, science literacy, communication of science

• Psychological roots



Vaccine Hesitancy is Not New

Hume 1878



Personal Liberty

Autonomy

“Health Freedom”

Common Good

Solidarity

Public Health

Competing Goods



Herd ImmunityFree Riding



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%
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The Problem of Causality

“He was 

vaccinated, and 

something 

changed. My son 

is my science”





ECOLOGICAL 

FALLACY?



WHAT DO CASE 
STUDIES, CASE 

SERIES, 
AND ECOLOGICAL 
STUDIES LACK?

Study Group Control Group





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 allows me to now 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





Advances in Science

TRUTH

Time

C
e

rt
ai

n
ty



Advances in Science

TRUTH

Time

C
e

rt
ai

n
ty



“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.







Roots of Misinformation 

and Vaccine Hesitancy

• History

• Competing goods

• Free riding on herd immunity

• Numeracy, science literacy, communication of science

• Psychological roots



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


“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



Outline:

1. Review some of the common misinformation tropes

2. Show data to counter the most common tropes

3. Review the historical and psychological roots of vaccine 

hesitancy and misinformation

4. Show how the laboratory diagnosis of COVID-19 became a 

target for misinformation







Assumption:

Infectiousness ~ Culturable Virus ~ 

Higher viral load ~ Lower Cycle Threshold on PCR



Koch’s Postulates





Duration of Culturable SARS-CoV2 in 
Hospitalized Patients with COVID-19

Kim et al.  NEJM  Feb 2021



Singanayagam A, et al. Euro Surveill. 2020;25(32)

83%

40%

Culture Positivity and Cycle Threshold

https://www.eurosurveillance.org/content/ecdc
https://www.eurosurveillance.org/content/ecdc
https://www.eurosurveillance.org/content/ecdc


Factors that Impact Cycle Thresholds



College of American Pathologists Ct Study

• Sent standardized sample with SARS CoV2 to 700 

laboratories across U.S.

• Findings:

– Ct varied by a median of 3 Cts (10x) on the same 

instrument in the same lab

– Ct varied by as much as 14 Cts (4000x) across laboratories

– Ct varied up to 12 Cts for a single gene target for a single 

method across laboratories

Rhoads D.  Clin Inf Dis, 2020



Variability of Ct vs Standardized Viral Load 
Across 8 Platforms Reported in Literature



Cycle Thresholds in NBA Occupational Health Program



Cycle Thresholds in NBA Occupational Health Program





Significant Transmission Occurs in Household 

Contacts of Cases with Both High and Low Ct’s

Cycle 

Threshold

# Cases

Tx to at least 1 

contact

% Cases 

Tx to at least 1 

contact

Ct > 30 218/545 40%

Ct < 30 1088/1763 62%



Significant Transmission Occurs in Household 

Contacts of Cases with Both High and Low Ct’s

Cycle 

Threshold

# Cases

Tx to at least 1 

contact

% Cases 

Tx to at least 1 

contact

Ct > 30 218/545 40%

Ct < 30 1088/1763 62%



Significant Transmission Occurs in Secondary 
Contacts of Cases with Both High and Low Ct’s

Trunfio M, Apr 2022



Although there is a relative relationship between Ct values and the amount of virus in a 

clinical specimen, Ct values generated by qualitative PCR tests should not be considered 

quantitative measures of viral load. Due to the myriad of analytical and clinical factors known 

to impact Ct values, caution is advised when applying published correlations of Ct values with 

disease severity or as a predictor of active infection and hence transmissibility. At the current 

time, routine use of Ct values to inform clinical decision making is not advised.





Outline:

1. Our work in CIRE

2. How the COVID-19 pandemic magnified our work

3. Roots of vaccine hesitancy 

– perfect storm for polarization?

4. Lessons learned and reflections for the academy



I will not 

take his 

word for it





Viral Load from Throat and NP Over Time

Wolfel R.  Nature, Apr 2020





Well you know….

I heard they had

“underlying 

conditions”



Meta-Analysis of Comorbidities 
Associated with Mortality and COVID-19

0 0.5 1 1.5 2 2.5 3 3.5

Asthma*

HIV*

COPD*

Cancer

Diabetes

Chronic Liver Dz*

HTN

CHF

Cerebrovasc Dz

CV Dz

CKD

Ssentongo P et al.  PlosOne Aug 2020

Relative Risk



Prevalence of Any Underlying Medical 
Conditions for Severe COVID-19 Outcomes

Median County Prevalence for 

Any Medical Condition

47%





COVID-19 Morbidity and Mortality as of 4/21/22

 80,588,854 cases

 987,034 deaths

 1st-3rd leading cause of death

 3.3-4.6 million hospitalized

 1:3 tested positive

 1:95 hospitalized

 1:340 died

U.S. ND

Long COVID – Reasonable Estimate is 5-10 million in U.S.



Household Contact Infections 

based on Index Case Cts


