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Agenda

• Case Study: Racial disparities in COVID-19 incidence and
mortality in Michigan.

• Interactive thought experiment: What mechanisms can
explain these disparities?

• What does any of this mean for 2021 and beyond?
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Was exciting to see this
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How did I get here?

My god, what have I done???
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How did I get here?
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EpiBayes Group

Not Pictured: Alex Cao, Krzysztof Sakrejda
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COVID-19 risk has been characterized by spatial heterogeneity
and inequality

Geographic loci of transmission in Michigan has shifted multiple times over the
course of COVID-19 pandemic. (Image from covidmapping.org)
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These patterns reflect enormous race/ethnic disparities

COVID-19 incidence and mortality rates 3/2020-7/2020 (From Zelner et al., CID
2020 [4])
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A focus on racial disparities without understanding mecha-
nisms is dangerous

• Race is not a causal, modifiable factor.

• Lends itself to behavioral and genetic rather than material
explanations.

• Racializing risk can be stigmatizing and may lead to further
neglect [1].

• Obscures underlying mechanisms such as residential and
occupational segregation.
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Early on, incidence disparities most extreme in oldest age
groups
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But: Age-specific case-fatality rates did not vary much.
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Mortality differentials accounted for largely by disparities in
incidence, not case-fatality

• Substituting White incidence rates for Black incidence rates
would result in an ~83% decrease in mortality among
African-Americans in Michigan.

• Substituting White case-fatality rates for Black case-fatality
rates, would result in ~29% decrease in mortality for
African-Americans.

• Suggests that exposure is a key driver of inequality rather
than ‘pre-existing conditions’ and other group-
individual-level explanations.
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What might explain these disparities in exposure?

• Prevalence of “essential work” among non-Whites and
lower-income individuals.

• Multigenerational households/household crowding

• Mass incarceration

• Racial residential segregation encompasses these and other
factors.
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So, what does segregation do?

Access interactive tutorial here:

https://sph-umich.shinyapps.io/segregation-transmission/
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Equity challenges for 2021 and beyond

• Achieve sustained reductions in race/ethnic disparities in
incidence/mortality.

• Ensure equitable distribution and uptake of vaccination.

• Prepare for inequity long-term sequelae of SARS-CoV-2
infection

• Start closing other gaps in global and domestic health equity
that have been widened by the pandemic.
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Race/ethnic disparities in COVID-19 incidence and mortality
appear to have decreased

What does this really show us?
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But: Rates in all groups went up over the summer

Not clear that this represents significant progress. (Figure from Naraharisetti et
al., In Prep)
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Disparities in overall case-fatality are more impactful now be-
cause the average age of infection has decreased
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Disparities may increase as case rates plummet if vaccine ac-
cess and uptake remain inequitable
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High population-level coverage of vaccination may allow out-
breaks to occur if vulnerability remains spatially/socially clus-
tered

Moran’s I = 0.84
Isolation  = 0.30

Expected AR = 59.8%

Moran’s I = 0.90
Isolation  = 0.16

Expected AR = 47.3%

Moran’s I = 0.82
Isolation  = 0.43

Expected AR = 72.1%

Moran’s I = 0.88
Isolation  = 0.15

Expected AR = 50.7%

Aggregate block to tract 
(4-cell) resolution

Aggregate  tract to neighborhood 
(16-cell) resolution

Aggregate neighborhood to quadrant 
(64-cell) resolution

Moran’s I = 0.87
Isolation  = 0.34

Expected AR = 60.4%

Moran’s I = 0.58
Isolation  = 0.48

Expected AR = 73.7%

Moran’s I = 0.82
Isolation  = 0.43

Expected Attack Rate (AR) = 72.1%

Moran’s I = 0.87
Isolation  = 0.34

Expected AR = 60.4%

Moran’s I = 0.58
Isolation  = 0.48

Expected AR = 73.7%

Moran’s I = 0.82
Isolation  = 0.43

Expected AR = 72.1%

Motif 1:

Motif 2:

Motif 3:

0%
0-1%
1-2%
2-5%
5-10%
10-15%
15-20%
20-25%
>25%

Percent non-
vaccinators 

per cell

Resolution

Three starting motifs with 
different levels of clustering 
converge to an identical motif 
when aggregated to the 
quadrant level, corresponding 
to different expected attack 
rates (AR): 60.4%-73.7% 
using unaggregated data to 
50.7% at the quadrant level, 
resulting in significant errors 
in prediction of outbreak risk 
from the starting motifs, 
missing up to 22% of possible 
cases when using aggregate 
data to forecast outbreak 
potential.

Figure from Masters et al., PNAS 2020 [3]
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Equity can’t be an afterthought in the epidemiological model-
ing toolkit

• Mechanisms driving inequality - such as segregation - need to
be thought of as integral rather than ancillary to transmission.

• Ultimately reflect the type of heterogeneity [2] that has been a
significant focus of research around COVID-19.

• But they provide more causal explanations for heterogeneity
and may potentially lead to more effective solutions.
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Thanks!

Not Pictured: Alex Cao, Krzysztof Sakrejda
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Appendix



COVID-19 inequalities are a moving target

Age-specific incidence rates by race/ethnicity in MI - March-June 2020
(Figure from Naraharisetti et al., In Prep)
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As the pandemic has progressed, risk has shifted

Age-specific incidence rates by race/ethnicity in MI - July-September 2020
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Different Inequities ≠ No Inequities

Age-specific incidence rates by race/ethnicity in MI - October-December 2020
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