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Today’s Aims:

▪ Why misinformation matters

& how to avoid it

1. Understanding some common measures for 

interpreting epidemics 

& their frequent misinterpretations

2. Accounting for models’ different aims in 

studies of epidemics

& how to evaluate them accordingly

3. The basis of expertise

& why you should trust in it
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Motivations Measures Models ExpertiseThe ever-quotable Mark Twain:

https://www.pinterest.com/pin/432064157972113715/

https://www.pinterest.com/pin/432064157972113715/
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Motivations Measures Models Expertise… or did he say pants?

https://www.pinterest.com/pin/497999671276651774/

https://www.pinterest.com/pin/497999671276651774/
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Motivations Measures Models ExpertiseFunny thing is, neither of them said it.
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Motivations Measures Models Expertise

▪ Correcting misinformation is difficult:

1. Infodemic

▪ overwhelming amount of COVID-19 info (WHO)

2. “Illusory truth effect” –

▪ mere exposure to misinformation can increase our 

belief in its truth (Pennycock et al)

3. The “back-fire effect”

▪ confronting w/ corrections can strengthen prior 

beliefs (Nyhan & Reifler)

▪ but, mixed-evidence (e.g., Wood & Porter)

▪ facts more adjustable than attitudes (e.g., Bail et al.)

Can’t we just correct misinformation?
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Motivations Measures Models ExpertiseA limitation of memory
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Motivations Measures Models ExpertiseA limitation of memory

Fig 1. Mean number of ‘Present’ answers as a function of delay and type of information

Maciuszek J, Polczyk R (2017) There was not, they did not: May negation cause the negated ideas to be remembered as existing?. 
PLOS ONE 12(4): e0176452. https://doi.org/10.1371/journal.pone.0176452
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0176452

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0176452
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Motivations Measures Models Expertise

Figure 12: Carlson-Hannity pandemic coverage gap and e↵ects on cases and deaths

Notes: Figure 12 shows, in brown squares corresponding to the left y-axis, the di↵erence in port rayed seriousness of the

coronavirus threat on Tucker Car lson Tonight vs. Hanni ty, as rated by Amazon Mechanical Turk coders. T he di↵erence peaks

in mid-February, a period during which there was no discussion of the coronavirus on Hanni ty and during which Tucker Car lson

Tonight discussed the coronavirus virtually every show. T he figure also shows, in gray circles and red t riangles corresponding

to the right y-axis, 2SLS est imates of the Hannit y-Carlson viewership gap (inst rumented by \NonFoxHannityd ⇥FoxShared ) on

log one plus cases and log one plus deaths. A ll specificat ions cont rol for state fixed e↵ects, Fox News’ and MSNBC’s share

of cable in January 2018, Fox News’ share of television in January 2020, the populat ion densit y of the county, the log of the

county ’s t otal populat ion, the predicted number of T Vs tuned to non-Fox channels during Hanni ty, Tucker Car lson Tonight,

and T he Ingraham Angle, t he populat ion-weighted lat it ude and longit ude, t he percent in the county living in rural areas, t he

log of the distance to Seat t le, the percent white, Hispanic, and black, the percent over the age of sixty-five, the share of men

and women lacking high school degrees, the share of men and women lacking college degrees, the fract ion of the populat ion

lacking health insurance, an age-adjusted measure of the average physical health in the county from 2018, the percent under

the federal poverty line, log median household income, the unemployment rate, the 2016 Republican vote share, and the log

total number of votes cast in 2016.

37

COVID-19 Effects of

Exposure to Misinformation

Source: https://ssrn.com/abstract=3580487
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Motivations Measures Models Expertise

▪ … why avoiding misinformation is important

1. Can help filter what’s worth paying attention to.

2. MI can be hard to replace.

3. MI can shape behavior & outcomes in detrimental ways.

→The best way to deal w/misinfo is to get out ahead of it.

To sum up so far…
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Motivations Measures Models Expertise

“In epidemics and pandemics…an infodemic [is] an over-

abundance of information – some accurate and some not –

that makes it hard for people to find trustworthy sources 

and reliable guidance when they need it.” Including:

▪ WHO: cause/source, symptoms, transmission, treatment, 

interventions.

1. R0 (“R-naught”)

2. “Flattening the Curve” 

3. Testing

4. Fatality rate(s)

What is an “infodemic”?

https://www.who.int/teams/risk-communication/infodemic-management

https://www.who.int/teams/risk-communication/infodemic-management
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Motivations Measures Models Expertise

▪ R0 is the “reproductive rate of infection”, or the number 

of new cases expected to be generated—on average—by 

each existing case, in a fully susceptible population.

R0
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Motivations Measures Models Expertise

▪ R0 estimates the growth-rate of new infections

▪ Is the product of three elements (R
0

= β c D):

1. (D) the duration of infectiousness

2. (c) rate of contact between susceptibles & infectious

3. (β) likelihood of transmission between contacts

▪ It does not determine final outbreak extent (Watts et al., 2005)

▪ It is not solely a feature of the virus, but combines with 

social/biological/cultural differences across societies

→ varies across sub-populations

R0 – What does(n’t) it tell us?
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Motivations Measures Models Expertise“Flattening the Curve”

seeks to manage 

response capacity 

▪ e.g., avoid 

surpassing hospital 

beds

w/o other 

interventions, FtC:

▪ will not necessarily 

reduce # of cases,

▪ will elongate the 

duration of the 

outbreak

→ gives time; is 

not the sole 

intervention

includes: social distancing, masks, handwashing

complements: expanded treatment capacity, 

developing new treatments/preventatives, etc.
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Motivations Measures Models Expertise

1. diagnostic – detect 

current infections typically 

w/swab of respiratory tract

▪ RT-PCR

Types of Tests

Image source: Reuters

https://www.fda.gov/emergency-preparedness-and-response/mcm-
legal-regulatory-and-policy-framework/emergency-use-authorization

2. serologic - antibody test 

tells you if you had a 

previous infection

▪ rapid or ELISA

▪ IgG, IgM, CMIA

Image source: Omar Marques

https://www.aljazeera.com/news/2020/03/coronavirus-testing-methods-200330142718434.html
https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization
https://www.sfgate.com/bayarea/article/COVID-19-antibody-testing-available-in-Richmond-15206098.php
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Motivations Measures Models ExpertiseWhen to Use which Test?

JAMA. Published online  May 06, 2020. doi:10.1001/jama.2020.8259

Estimated Variation Over Time in Diagnostic Tests for Detection of SARS-CoV-2 Infection Relative to Symptom OnsetEstimated time 

intervals and rates of viral detection are based on data from several published reports. Because of variability in values among 

studies, estimated time intervals should be considered approximations and the probability of detection of  SARS-CoV-2 infection is 

presented qualitatively. SARS-CoV-2 indicates severe acute respiratory syndrome coronavirus 2; PCR, polymerase chain reaction.
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Motivations Measures Models Expertise

▪ sensitivity - probability of a 

positive result given infection

▪ i.e., the test is “sensitive” to the 

presence of the virus

▪ specificity – probability of a 

negative result given no infection

▪ i.e., the test is “specific” to the 

particular virus tested for

generally

▪ specificity > sensitivity

▪ antibody > diagnostic

▪ ELISA > rapid (especially on sensitivity)

Testing accuracy: 2 Questions in 1

Image source: wikipedia
https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-
based-tests-for-COVID-19.html

https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-based-tests-for-COVID-19.html
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Motivations Measures Models Expertise

Important to know how lethal the COVID-19 is (contributes 

to what a “proportional response” looks like).

▪ So we likely want to be able to answer how common 

are COVID-19 attributable deaths (fatalities)

1. What’s in the denominator?

2. How do we count the numerator?

What’s in a Fatality Rate?

𝐹𝑎𝑡𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒 =
𝑁 𝑑𝑒𝑎𝑡ℎ𝑠

𝑁 𝑎𝑡 𝑟𝑖𝑠𝑘
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Motivations Measures Models Expertise

What’s in the denominator (who’s at risk)?

▪ SCCFR – confirmed cases among those w/symptoms

▪ CCFR – confirmed cases

▪ CFR – presumed cases (confirmed + suspected)

▪ IFR – among the total number infected

▪ CAMR – (“cause attributable”) among the entire 

population (e.g., >1/1,000 in NY-state).

→ Our ability to estimate each of these changes over 

time (e.g.,  with testing capacity & standards)

Which Fatality Rate?

𝐹𝑎𝑡𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒 =
𝑁 𝑑𝑒𝑎𝑡ℎ𝑠

𝑁 𝑎𝑡 𝑟𝑖𝑠𝑘

SCCFR CCFR CFR IFR CAMR

1573 (June 10, CDPHE)

?2-4*CC

1.4-2.8%

5.8m

2.7/10k

>CC

<CCFR

<CC

>CCFR

28,499

5.5/100
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Motivations Measures Models Expertise

Is the numerator easier to estimate?

▪ How do we determine deaths attributable to COVID-19?

1. Positive test (death w/ SARS-COV-2 infection)

2. COVID-19 cause of death (1,328/1,573)

3. Presumed status? (cases 2-4 times confirmed cases)

4. Excess deaths

Counting Deaths

𝐹𝑎𝑡𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒 =
𝑁 𝑑𝑒𝑎𝑡ℎ𝑠

𝑁 𝑎𝑡 𝑟𝑖𝑠𝑘
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Motivations Measures Models ExpertiseCounting Excess deaths

https://nyti.ms/3foi8ja & https://covid19.colorado.gov/cdc-death-counts

https://www.washingtonpost.com/investigations/2020/04/27/covid-19-death-toll-
undercounted

0 500 1000 1500 2000

Colodado

COVID-19 Excess

75%

https://nyti.ms/3foi8ja
https://covid19.colorado.gov/cdc-death-counts
https://www.washingtonpost.com/investigations/2020/04/27/covid-19-death-toll-undercounted
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Motivations Measures Models Expertise

▪ … what measures do & don’t meant

1. R0 varies across outbreaks & doesn’t predict extent

2. Flattening the curve 

▪ aims to not overwhelm medical care capacity

▪ can make an outbreak last longer 

▪ allows time for other interventions

3. Diagnostic & serologic testing serve different aims

4. Fatality rates are hard to estimate, rely non-comparable 

information, w/ changing availability/quality

→ hopefully when reading new updates, you now know how 

to interpret & when (not) to compare common concepts

To sum up this section
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Motivations Measures Models ExpertiseModels – useful for what?

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/
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Motivations Measures Models ExpertiseModels

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/

What are COVID-19 models modeling? Generally there are 3 

different aims that models can have

1. Explanatory models – account for details of what has 

already taken place (focus on exposures or outcomes)

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/
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Motivations Measures Models ExpertiseRacial Disparities in COVID-19 in Colorado
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https://covid19.colorado.gov/data/case-data

https://covid19.colorado.gov/data/case-data
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Motivations Measures Models ExpertiseModels

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/

What are COVID-19 models modeling? Generally there are 3 

different aims that models can have

1. Explanatory models – account for details of what has 

already taken place (focus on exposures or outcomes).

2. Projection scenario models – predictions about what 

would happen under certain hypothetical conditions.

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/
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Motivations Measures Models ExpertiseHospital & ICU Needs based on 

Social Distancing Scenarios

https://drive.google.com/file/d/1ZCX_mloh0kQS-c9-UdPjqlBRVAovQnJl/

https://drive.google.com/file/d/1ZCX_mloh0kQS-c9-UdPjqlBRVAovQnJl/
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Motivations Measures Models ExpertiseModels

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/

What are COVID-19 models modeling? Generally there are 3 

different aims that models can have

1. Explanatory models – account for details of what has 

already taken place (focus on exposures or outcomes).

2. Projection scenario models – predictions about what 

would happen under certain hypothetical conditions.

3. Forecast models – what modelers predict we can expect 

to happen.

https://thesocietypages.org/specials/what-are-covid-19-models-modeling/
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Motivations Measures Models ExpertiseReich Lab Ensemble Model

https://reichlab.io/covid19-forecast-hub/

https://reichlab.io/covid19-forecast-hub/
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Motivations Measures Models ExpertiseWhy do Models Change
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Motivations Measures Models Expertise

▪ … how types of models differ in their aims

1. explanatory, projection, and forecasting models differ in 

their aims

→ it’s inappropriate to compare across models with 

different aims, evaluate one based on aims of another

2. science is iterative, not static

→ we should learn from new information

To sum up this section
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Motivations Measures Models ExpertiseVet your sources
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Motivations Measures Models ExpertiseThere are experts

“The idea that there are no experts is overly glib.”

Being able to Evaluate Info is Vital

https://www.nytimes.com/2020/04/07/opinion/coronavirus-science-experts.html
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Motivations Measures Models Expertise

▪ Ask yourself how accurate the information seems

▪ encouraging readers to consider truthfulness reduced 

their likelihood of sharing misinformation

Finding credible sources
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Motivations Measures Models Expertise

▪ Ask yourself how accurate the 

information seems

▪ Seek confirmation

▪ multiple, independent, sources 

can reduce the likelihood of 

being susceptible to false 

information

▪ science is an ongoing, 

replicating, iterative, self-

correcting process…” 

Finding credible sources

https://www.smithsonianmag.com/science-nature/how-avoid-
misinformation-about-covid-19-180974615/

https://xkcd.com/242/

https://www.smithsonianmag.com/science-nature/how-avoid-misinformation-about-covid-19-180974615/
https://xkcd.com/242/


adams - COVID-19 MisInfo – 39

Motivations Measures Models Expertise

▪ Ask yourself how accurate the information seems

▪ Seek confirmation

▪ Rely on experts who:

▪ have domain expertise

▪ clearly indicate what their work does (& doesn’t) do

▪ make their assumptions explicit

▪ provide details of data / sources

▪ avoid over-confidence / grandiose claims

▪ acknowledge limitations / uncertainties

→ some suggested sources - https://bit.ly/ja_CVD19

Finding credible sources

https://bit.ly/ja_CVD19
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1. Misinformation can lead to negative effects; build 

strategies to avoid it.

2. Knowing what key concepts mean can help limit 

susceptibility to misinterpretations of them.

3. Recognize that science is iterative, and has 

different sets of aims, which indicate bases for 

its evaluation.

4. Find reliable sources & develop strategies for 

identifying when sources are (not) accurate.

To sum up…


