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HIGHLIGHTS
•

Black Americans are suffering from a disproportionate incidence of COVID-19.

•

This disparity is driven by structural racism.

•

The potential health impacts of racial-justice interventions are rarely explored.

•

Reparations for Black Americans would have decreased their COVID-19 risk.

•

A reparative program would also have decreased R0 for the population at large.

BACKGROUND

In the United States, Black Americans are suffering from a significantly disproportionate incidence of
COVID-19. Going beyond mere epidemiological tallying, the potential for actual racial-justice
interventions, including reparations payments, to ameliorate these disparities has not been adequately
explored.

METHODS

We compared the COVID-19 time-varying R t curves of relatively disparate polities in terms of social
equity (South Korea vs. Louisiana). Next, we considered a range of reproductive ratios to back-calculate
the transmission rates b i ®j for 4 cells of the simplified next-generation matrix (from which R 0 is
calculated for structured models) for the outbreak in Louisiana. Lastly, we considered the potential
structural effects monetary payments as reparations for Black American descendants of persons
enslaved in the U.S. would have had on pre-intervention b i ®j and consequently R 0 .

RESULTS

Once their respective epidemics begin to propagate, Louisiana displays R t values with an absolute
difference of 1.3 to 2.5 compared to South Korea. It also takes Louisiana more than twice as long to
bring R t below 1. Reasoning through the consequences of increased equity via matrix transmission
models, we demonstrate how the benefits of a successful reparations program (reflected in the ratio b b
®b / b w ®w ) could reduce R 0 by 31 to 68%.
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DISCUSSION

While there are compelling moral and historical arguments for racial-injustice interventions such as
reparations, our study considers potential health benefits in the form of reduced SARS-CoV-2
transmission risk. A restitutive program targeted towards Black individuals would not only decrease
COVID-19 risk for recipients of the wealth redistribution; the mitigating effects would also be distributed
across racial groups, benefiting the population at large.
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BACKGROUND
The novel coronavirus which causes COVID-19 was first reported in Hubei Province, China in
December 2019.1 In the ensuing 5 months, the outbreak spread to nearly every country in the world.2
As of 11 December 2020, the United States had the highest number of reported cases with 15,474,800
confirmed infections and 291,522 total deaths3—although this certainly represents an underestimate of
the true number of cases given the poor scale-up of testing coupled with a high rate of asymptomatic
infection.4,5

As has been the case in previous pandemics, communities of color are suffering from an increased
incidence of COVID-19—and therefore disproportionate mortality—when compared to white people.6, 7,
8 Early in the outbreak, the aggregated relative risk of death for Black people compared to the white
people was 3.57 (95% CI: 2.84-4.48).9 Such a difference is the product of, and further contributes to,
vast disparities in Black and white health that are a concatenation of legacies of enslavement, legal
segregation, white terrorism (e.g., lynchings during the Jim Crow period), hyperincarceration, lethal
policing, and ongoing discrimination in housing, employment, policing, credit markets, and health
care.10, 11, 12, 13 The mismanagement of the SARS-CoV-2 response in the U.S. has exacerbated
these disparities,14 but at the immediate outset, path-dependent structural inequalities such as greater
overcrowding, concentration in frontline work, and hyperincarceration led directly to greater exposure
and transmission among Black people.

While frameworks for understanding the mechanisms through which biosocial forces become embodied
as pathology are inchoate, allostatic load (the physiological profile influenced by repeated or chronic life
stressors) can be used to demonstrate how the continuous trauma of oppression can lead to disparities
in health by race.15, 16, 17, 18, 19, 20, 21, 22 The causes of health disparities are also locked in a
pernicious feedback loop with wealth, wherein forms of ongoing discrimination deprive the Black
population of the assets and generational wealth that they might use to ameliorate the sources of these
health disparities.23

The potential health impacts of racial-justice interventions, including reparations payments, have not
been adequately explored.24,25 Mathematical and computational models of infectious disease
transmission dynamics are increasingly being used to determine the potential impact of interventions on
incidence and mortality.26 Fundamental to this work is calculation of the basic reproductive number R0,
which is defined as the expected number of secondary cases caused by a typical infected individual in a
fully susceptible population.27 While R0 provides theoretical information about an epidemic, practical
control ultimately depends on the expected infections generated later in the outbreak prompting
epidemiologists to utilize the effective reproduction number Rt (i.e., the average number of secondary
cases generated by an infectious individual at time t), which obviates the assumption of a fully
susceptible population and allows for the temporal dynamics to be followed in the setting of various
interventions.28
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Models must make assumptions about how people interact with others,29 but they rarely account for
social forces like institutional and cultural racism that structure such interactions.30 Therefore, they can
obfuscate such forces in their attempts to describe outbreak transmission dynamics.31, 32, 33, 34

Nonetheless, it is possible to incorporate risk heterogeneities into models and to use this information to
identify more just measures for disease prevention/control.35, 36, 37, 38, 39 For example, Black
workers are overrepresented in front-line sectors like food service and delivery, healthcare, and child-
care, which places them at higher risk of SARS-CoV-2 infection. Black individuals also have a higher
likelihood of living in dense, precarious housing where effective social distancing is hindered. These
risks are structural—that is, not determined by personal choice or rational assessment, as models often
assume (what Koopman and Longini refer to as “the erroneous attribution of individual effects”40);41,42

they can therefore benefit from structural interventions.

METHODS
For a representative inegalitarian state in the U.S., we chose Louisiana as a unit of analysis due to the
availability of COVID-19 data compiled by race. Louisiana has one of the highest GINI coefficients (a
measure for household income distribution inequality—a value of 0 represents total income equality [all
households have an equal share of income], while a value of 1 represents total income inequality [one
household has all the income]) among the American states (0.5),43 has a very small population of non-
Black people of color (Supplemental Materials Section 3), is highly segregated between Black and non-
Black populations (Supplemental Materials Section 4), has significant differences in the average number
of persons per room (PPR: a measure of overcrowding44 that recent reports indicate might be a more
important for risk of infection than urban density45) for Black and non-Black populations (Figure 1; see
also Supplemental Materials Section 5), and areas with higher Black populations also have higher
proportions of frontline workers (Supplemental Materials Section 6).
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Figure 1. Fitted 95% confidence intervals for the ratio of the population in overcrowded
housing to total population by Louisiana Census tract. In tracts where overcrowded
housing is documented, the estimated ratio of Black population in overcrowded housing to
total Black population is 0.0565, double that of the non-Black population (0.0283).

We focus on the early part of the epidemic, during the first wave of infection in Spring 2020. By 28 May
2020, the state had reported 38,802 SARS-CoV-2 infections.46 We estimated time-varying Rt using the
method of Wallinga and Teunis,47 which uses a probability distribution for the serial interval (i.e., the
time, in days, between symptom onset in an index case and symptom onset in a person infected by that
index case). Confidence intervals for Rt were calculated using a normal approximation for the estimated
number of secondary cases per case (i.e., approximating the 95% central interval by the expected value
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Rt +/- 1.96 times the standard error). Following current best estimates of the serial interval, we chose a
gamma distribution with a mean of 5 and standard deviation of 2 days.48,49 (While one would expect a
longer serial interval for Black people given the structural barriers to care outlined in the Background,
our analysis aims to capture the beginning of the outbreak in Louisiana, before therapies shown to
potentially shorten the course of COVID-19 such as dexamethasone50 and remdesivir51 were in use;
presentation to care at that time improved an individual’s chance of survival, but likely did not shorten
their recovery from SARS-CoV-2 infection per se.)

To juxtapose these data with those reported from a relatively egalitarian polity, we conducted a similar
analysis of the outbreak in South Korea,52 which in contrast to Louisiana, has a GINI coefficient of
0.3253 and no large, segregated subgroup of the population composed of the descendants of enslaved
persons. South Korea nonetheless has 10 times the population density of Louisiana such that, if density
per se were the major determinant of epidemic severity, we would expect rates of infection to be much
higher in the former compared to the latter, which is not the case (in the Spring 2020, Louisiana reported
nearly 40 times the number of cases per 100,000 people as South Korea).46,52,54,55

From the theory of epidemics in structured populations, we know that R0 is given by the dominant
eigenvalue of the next-generation matrix, G, a k x k matrix (Equation 1) that accounts for the movement
into and between the k infection states in the population. The matrix is comprised of elements gi→j,
which are the expected number of type-j cases caused by contact with infectious individuals of type i.56

With the assumed values of R0, we could analyze risk structure by back-calculating the transmission
rates βi→j (which are equal to the contact rate ci→j multiplied by the transmissibility τ [i.e., the probability
of infection given contact between a susceptible and infected individual]—Equation 2) for 4 cells of the
next-generation matrix, with the following constraints: b→b >> w→w >> w→b > b→w (where b = Black
and w = white); the quantity , which is the expected number of secondary cases caused by a
typical infected individual within the white subgroup, was held constant at 1.5 (the median Rt value for
the first 2 weeks of the South Korea outbreak once daily reported cases were greater than 5057); the
population proportion π was determined using data from the U.S. Census’ American Community Survey
5-year estimates for 2018 (Black = 0.36 and white/other = 0.64); and the recovery rate γ (the inverse of
the infectious period) was held constant at a value of 0.06.58Equation 1

Equation 2

We analyze a specific program of reparations: one that aims to close the racial wealth gap between
Black American descendants of persons enslaved in the U.S. and white Americans via monetary
payments in the amount of $250,000 per individual or $800,000 per household (see Supplemental
Materials Section 3).59 Had such a program had already been in existence prior to the onset of the
COVID-19 pandemic, we estimate its effects on pre-intervention ci→j and τ (see Supplemental Materials
Section 7 for more detailed methodology). 59 We assume that post-reparations R0 for the population
would have a lower bound of 1.5 (not a mean) since wealth redistribution would decrease the ability of
affluent whites to cloister themselves in a setting of relative exclusivity.57

We conducted all analyses in R (v. 4.0.0) for Macintosh (R Foundation for Statistical Computing, Vienna,
Austria) using code written by the authors.

Results
Figure 2 presents time-varying Rt for the COVID-19 outbreaks in Louisiana and South Korea on a
common scale of epidemic-days. Once the respective epidemics begin to propagate, Louisiana displays
Rt values with an absolute difference of 1.3 to 2.5 compared to South Korea. It also takes Louisiana
more than twice as long to bring Rt below 1, the critical value at which an outbreak will die out in a
population (24 days vs 11).

βw→wnw/γ

R = ( )βb→bπb/γ βb→wπb/γ

βw→bπw/γ βw→wπw/γ
βi→j = ci→j × τ
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Figure 2. Estimated time-varying Rt for the COVID-19 outbreaks in Louisiana (purple) and
South Korea (red). Shaded areas represent 95% confidence intervals.

Our next-generation matrix analysis shows that, in a segregated society like the U.S. where SARS-CoV-
2 transmission rates are disproportionate across racial groups, small changes in the ratio between βb→b
and βw→w can result in large changes in the reproductive ratio for the population (Figure 3a), due mainly
to 1) the effects of high assortative mixing structured by racism on the value of cb→b; and 2) the fact that
the expected number of secondary infections generated within high-risk subgroups (i.e., the value gb→b
in the next generation matrix—in this case driven by high relative values of cb→b) comes to dominate R0
for a population.35,60,61
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Figure 3. a. If we assume the lower bound on the basic reproduction number reflects the
risk of the non-Black population, then to explain an estimated Rt of 4, βb→b would have to
be more than quadruple that of βw→w . This holds across different values of the off-
diagonal terms (which affect the curve only through their geometric mean (βb→w β

w→b)1/2. b. Arrow shows the potential effects of reparations for a range of R0 derived from
the Louisiana outbreak. Arrowhead ends in a shaded area that represents the range of
transmission ratios (βb→b / βw→w) assumed to obtain from a successful reparations
program, and the decreases in R0 that would result.

A program of reparations has the potential to reduce several variables that determine the COVID-19
reproductive ratio in such a segregated society. These include

i)
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reducing ci→j significantly for Black people by decreasing overcrowded housing (this also has the
benefit of improving an individual’s ability to social distance once stay-at-home orders are
enacted);

ii)

reducing βw→b as Black individuals would not be forced as frequently into high-risk frontline work
—with both attendant exposure and psychosocial stress;

iii)

decreasing τ slightly on account of people’s ability to access preventive modalities like masks,
hand sanitizer, etc.

Accordingly, the arrow in Figure 3b shows how different assumptions regarding the effects of reparations
could play out: It begins within the range of R0 we selected from the Louisiana outbreak pre-intervention
(i.e., before the stay-at-home order was enacted); it ends within our estimates for R0 in the setting of
reparations, which are consistent with early values of Rt estimated for South Korea and are 31 to 68%
lower than pre-intervention estimates for Louisiana. This is achieved by the transmission rate βb→b
decreasing to near parity with βw→w, which reflects the anticipated mitigation in structural racism a
successful reparations program would engender.

DISCUSSION

The Color Line

In the United States, where the problem of the 21st century is still the problem of the color line, 400
years of structural racism, violently-seized privilege, and continuous trauma from racial terror and
dehumanization are clearly manifested in the disproportionate incidence and mortality rates of COVID-
19 among Black Americans.62,63 While there are compelling moral and historical arguments for racial
injustice interventions such as reparations,23,64 our study describes potential health benefits in the form
of reduced SARS-CoV-2 transmission risk. We illustrate how a reparative program targeted towards
Black individuals would not only decrease COVID-19 risk for recipients of the wealth redistribution; the
mitigating effects would be distributed across racial groups, benefitting the population at large.

Populations become entrained by the dynamics of the highest-risk segment of the population.65 This
can be seen when a single diagonal element of the next generation matrix dominates the eigenstructure
of that matrix.61 Overall, reducing the infectious burden on the most at-risk segment of the population
has the greatest impact on the epidemic for the population at large. Reducing severe inequalities is thus
not simply just, it is epidemiologically efficacious for outbreak containment.

Reparations

Through a novel combination of empirical evidence and structural reasoning based on the properties of
mathematical models of infectious disease, we illustrate how pandemic containment policy can go
beyond the wearing of masks and stay-at-home orders: interventions in risk structure—that is, the way
people are enabled or constrained in their associations with others—are crucial to pandemic
preparedness, the ability to comply with containment policy once it is decreed, and racial justice in
general. Such an amelioration of structural risk can be achieved with reparations.

In general, a program of reparations is intended to achieve three objectives: acknowledgment of a
grievous injustice, redress for the injustice, and closure of the grievances held by the group subjected to
the injustice.66 Potential mechanisms by which reparations—through both monetary compensation and
acknowledgement of injustice—could have suppressed the world’s largest outbreak of SARS-CoV-2
include

1)

narrowing of the path-dependent racial wealth divide;

2)

changes in the built environment, fostering the ability to social distance;



2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 7/15

3)

spreading out of front-line work across racial groups;

4)

decreased race-based allostatic load.

Disproportionate Incidence vs. Mortality

Current explanations of excess COVID-19 risk for Black Americans focus on personal failure to follow
public health advice and lifestyle choices that result in co-morbid conditions (e.g., coronary artery
disease and diabetes).67 Neither, however, addresses excess exposure, which is structured by
institutional racism (and captured in the parameters βi→j). Indeed, reported mortality rates up to 7 times
that of white populations likely reflect considerable underdiagnosis of cases in Black communities,68

rather than intrinsic differences in risk of death once infected.7 In other words, while there may some
differential mortality by race for COVID-19 (exacerbated by allostatic load), incidence is likely much
higher in Black communities than we appreciate.

The Symbolic Violence of R0

Contrary to the way it is often depicted popularly, R0 is not an intrinsic property of a particular pathogen
(nor are mortality rates69). Rather, the reproduction ratio encapsulates social structure, behavior, and
differential risk in a population.70 Such risk is often structural,71 however, and modeling studies seldom
capture oppressive social forces such as institutionalized racism and sexism in their emphasis on
‘objective,’ well-defined parameters. While some scholars attribute this to the inherent conservatism of
causal reasoning,72,73 it may be more justly described as a form of symbolic violence, referring to the
ways naturalized symbols and language sustain relations of oppression.74, 75, 76, 77 In the case of
epidemic modeling, we are rarely presented with racial-justice interventions as ways of preventing and
containing outbreaks. And because real racial-justice interventions have been inadequately explored
empirically in an anti-Black world, we need to turn to creative means of imagining alternatives.78,79

Since reparations have not been enacted, however, ‘reopening’ American society early (after
coronavirus-forced shutdowns) had a disproportionate adverse mortality effect on Black people, an
effect that was predictable.80 Therefore, de facto, it resembles a modern Tuskegee experiment, since
massive wealth redistribution could have averted these deaths, just as penicillin to treat syphilis would
have averted deaths in the nearby state of Alabama.81,82 As the APM Research Lab reported in August
2020, “If they had died of COVID-19 at the same rate as White Americans, about 18,000 Black, 6,000
Latino, 600 Indigenous, and 70 Pacific Islander Americans would still be alive”68—and this was before
even 5% of the national population had been infected. The appalling evidence of racism embodied as
disproportionate COVID-19 incidence and mortality for Black Americans should add to moral, historical,
and legal arguments for reparations for descendants of slaves.

Authors’ Contributions
ETR, MMM, WAD, AKM, PEF, MTB, LW, and JHJ designed the study. ETR, MMM, WAD, AKM, MEM,
MM, AM, MTB, PEF, LW, and JHJ conducted the literature search. ETR, MMM, WAD, MTB, LW, and
JHJ collected data. MMM, LW, and JHJ wrote the R code. ETR, MMM, WAD, AKM, MEM, MM, AM,
MTB, PEF, LW, and JHJ interpreted the results. ETR wrote the article. MMM and JHJ designed the
figures. MMM wrote the Supplementary Material. ETR, MMM, WAD, AKM, MEM, MM, AM, MTB, PEF,
LW, and JHJ edited and revised the article.

Uncited reference
53.

References
1



2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 8/15

World Health Organization. Novel Coronavirus – China. 2020. https://www.who.int/csr/don/12-
january-2020-novel-coronavirus-china/en/ (accessed April 21, 2020).

2
Centers for Disease Control and Prevention. Locations with Confirmed COVID-19 Cases. 2020.
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/world-map.html (accessed April 21,
2020).

3
Centers for Disease Control and Prevention. Cases of Coronavirus Disease (COVID-19) in the
U.S. 2020. https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
(accessed Dec 11, 2020).

4
Shear MD, Goodnough A, Kaplan S, Fink S, Thomas K, Weiland N. The Lost Month: How a
Failure to Test Blinded the U.S. to Covid-19. The New York Times. 2020.
https://www.nytimes.com/2020/03/28/us/testing-coronavirus-pandemic.html.

5

M. Day

Covid-19: Four-fifths of Cases are Asymptomatic, China Figures Indicate

BMJ, 369 (2020), p. m1375

6

S.C. Quinn, S. Kumar, V.S. Freimuth, D. Musa, N. Casteneda-Angarita, K. Kidwell

Racial Disparities in Exposure, Susceptibility, and Access to Health Care in the US H1N1
Influenza Pandemic

American Journal of Public Health, 101 (2011), pp. 285-293

7

G. Ogedegbe, J. Ravenell, S. Adhikari, et al.

Assessment of Racial/Ethnic Disparities in Hospitalization and Mortality in Patients With
COVID-19 in New York City

JAMA Network Open, 3 (2020), Article e2026881

8

C.T. Rentsch, F. Kidwai-Khan, J.P. Tate, et al.

Patterns of COVID-19 testing and mortality by race and ethnicity among United States
veterans: A nationwide cohort study

PLOS Medicine, 17 (2020), Article e1003379

9

C.P. Gross, U.R. Essien, S. Pasha, J.R. Gross, S. Wang, M. Nunez-Smith

Racial and Ethnic Disparities in Population-Level Covid-19 Mortality

J Gen Intern Med, 35 (2020), pp. 3097-3099

10
Darity Jr. WA, Mullen AK. The Racial Disparities of Coronavirus Point Yet Again to the Need for
Reparations. The Philadelphia Inquirer. 2020; published online April 20.
https://www.inquirer.com/opinion/commentary/coronavirus-black-americans-racial-disparities-
reparations-20200420.html.

11

A.S. Noonan, H.E. Velasco-Mondragon, F.A. Wagner

Improving the Health of African Americans in the USA: An Overdue Opportunity for Social
Justice

https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/world-map.html
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://www.nytimes.com/2020/03/28/us/testing-coronavirus-pandemic.html
https://www.inquirer.com/opinion/commentary/coronavirus-black-americans-racial-disparities-reparations-20200420.html


2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 9/15

Public Health Reviews, 37 (2016), p. 12

12

R. Braithwaite, R. Warren

The African American Petri Dish

Journal of Health Care for the Poor and Underserved (2020)

13

E. Wrigley-Field

US racial inequality may be as deadly as COVID-19

Proceedings of the National Academy of Sciences, 117 (2020), p. 21854

14

Editors

Dying in a leadership vacuum

NEJM, 383 (2020), pp. 1479-1480

15
Farmer PE. Infections and Inequalities: The Modern Plagues. Berkeley: University of California
Press, 2001.

16

T.L. Green, W.A. Darity

Under the Skin: Using Theories From Biology and the Social Sciences to Explore the
Mechanisms Behind the Black–White Health Gap

American Journal of Public Health, 100 (2010), pp. S36-40

17

E.M. Crimmins, T.E. Seeman

Integrating Biology into the Study of Health Disparities

Population and Development Review, 30 (2004), pp. 89-107

18

E.T. Richardson, C.D. Morrow, T. Ho, et al.

Forced Removals Embodied as Tuberculosis

Social Science and Medicine, 161 (2016), pp. 13-18

19

Z.D. Bailey, N. Krieger, M. Agénor, J. Graves, N. Linos, M.T. Bassett

Structural Racism and Health Inequities in the USA: Evidence and Interventions

The Lancet, 389 (2017), pp. 1453-1463

20

O.K. Duru, N.T. Harawa, D. Kermah, K.C. Norris

Allostatic Load Burden and Racial Disparities in Mortality

Journal of the National Medical Association, 104 (2012), pp. 89-95



2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 10/15

21

C.C. Gravlee, W.W. Dressler, H.R. Bernard

Skin Color, Social Classification, and Blood Pressure in Southeastern Puerto Rico

American Journal of Public Health, 95 (2005), pp. 2191-2197

22

D.L. Beatty Moody, A.D. Taylor, D.K. Leibel, et al.

Lifetime Discrimination Burden, Racial Discrimination, and Subclinical Cerebrovascular
Disease among African Americans

Health Psychology, 38 (2019), pp. 63-74

23
Darity Jr. WA, Mullen AK. From Here to Equality: Reparations for Black Americans in the Twenty-
First Century. Chapel Hill: University of North Carolina Press, 2020.

24

R.C. Morgan Jr., T.N. Reid

On Answering the Call to Action for COVID-19: Continuing a Bold Legacy of Health
Advocacy

Journal of the National Medical Association (2020), p. S0027

25

M.T. Bassett, S. Galea

Reparations as a Public Health Priority — A Strategy for Ending Black–White Health
Disparities

New England Journal of Medicine, 383 (2020), pp. 2101-2103

26

J.D. Kelly, L. Worden, S.R. Wannier, et al.

Projections of Ebola Outbreak Size and Duration with and without Vaccine Use in
Équateur, Democratic Republic of Congo, as of May 27, 2018

PLOS ONE, 14 (2019), Article e0213190

27

J.A.P. Heesterbeek

A Brief History of R 0 and a Recipe for its Calculation

Acta Biotheoretica, 50 (2002), pp. 189-204

28

Q.-H. Liu, M. Ajelli, A. Aleta, S. Merler, Y. Moreno, A. Vespignani

Measurability of the Epidemic Reproduction Number in Data-driven Contact Networks

Proceedings of the National Academy of Sciences, 115 (2018), pp. 12680-12685

29

I. Holmdahl, C. Buckee

Wrong but Useful — What Covid-19 Epidemiologic Models Can and Cannot Tell Us



2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 11/15

30

D.R. Williams, S.A. Mohammed

Racism and Health I: Pathways and Scientific Evidence

American Behavioral Scientist, 57 (2013), pp. 1152-1173

31
Levins R, Lewontin R. The Dialectical Biologist. Harvard University Press, 1985.

32
Farmer PE. Pathologies of Power: Health, Human Rights, and the New War on the Poor, 2nd
edn. Berkeley: University of California Press, 2005.

33

E.T. Richardson

On the Coloniality of Global Public Health

Medicine Anthropology Theory, 6 (2019), pp. 101-118

34
Richardson ET. Epidemic Illusions. Cambridge: MIT Press, 2020.

35
Keeling MJ, Rohani P. Modeling Infectious Diseases in Humans and Animals. Princeton:
Princeton University Press, 2007.

36
Jones JH. Culture for Epidemic Models and Epidemic Models for Culture. In: Brown M, ed.
Explaining Culture Scientifically. Seattle: University of Washington Press, 2008.

37

J. Koopman, I. Longini Jr., J. Jacquez, et al.

Assessing Risk Factors for Transmission of Infection

American Journal of Epidemiology, 133 (1991), pp. 1199-1209

38

J.S. Koopman, J.W. Lynch

Individual Causal Models and Population System Models in Epidemiology

American Journal of Public Health, 89 (1999), pp. 1170-1174

39

M. Morris

Epidemiology and Social Networks:: Modeling Structured Diffusion

Sociological Methods & Research, 22 (1993), pp. 99-126

40

J. Koopman, I. Longini Jr.

The Ecological Effects of Individual Exposures and Nonlinear Disease Dynamics in
Populations

American Journal of Public Health, 84 (1994), p. 836‐842

41

A.V. Diez-Roux

Bringing Context Back into Epidemiology: Variables and Fallacies in Multilevel Analysis



2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 12/15

American Journal of Public Health, 88 (1998), pp. 216-222

42

P.E. Farmer, B. Nizeye, S. Stulac, S. Keshavjee

Structural Violence and Clinical Medicine

PLoS Med, 3 (2006), pp. 1686-1691

43
Guzman GG. Household Income:2016. American Community Survey Briefs. 2017.
https://www.census.gov/content/dam/Census/library/publications/2017/acs/acsbr16-02.pdf.

44
Blake KS, Kellerson RL, Simic A. Measuring Overcrowding in Housing. US Department of
Housing and Urban Development Office of Policy Development and Research. 2007.
https://www.huduser.gov/publications/pdf/measuring_overcrowding_in_hsg.pdf.

45
Coryne H. In Chicago, Urban Density May Not Be to Blame for the Spread of the Coronavirus.
ProPublica Illinois. 2020. https://www.propublica.org/article/in-chicago-urban-density-may-not-be-
to-blame-for-the-spread-of-the-coronavirus.

46
Louisiana Department of Health. Louisiana Coronavirus (COVID-19) Information. 2020.
http://ldh.la.gov/coronavirus/ (accessed May 28, 2020).

47

J. Wallinga, P. Teunis

Different Epidemic Curves for Severe Acute Respiratory Syndrome Reveal Similar Impacts
of Control Measures

American Journal of Epidemiology, 160 (2004), pp. 509-516

48

R. Li, S. Pei, B. Chen, et al.

Substantial Undocumented Infection Facilitates the Rapid Dissemination of Novel
Coronavirus (SARS-CoV-2)

Science, 368 (2020), p. 489

49

X. He, E.H.Y. Lau, P. Wu, et al.

Temporal Dynamics in Viral Shedding and Transmissibility of COVID-19

Nature Medicine, 26 (2020), pp. 672-675

50

The RECOVERY Collaborative Group

Dexamethasone in Hospitalized Patients with Covid-19 — Preliminary Report

51

J.H. Beigel, K.M. Tomashek, L.E. Dodd, et al.

Remdesivir for the Treatment of Covid-19 — Final Report

New England Journal of Medicine, 383 (2020), pp. 1813-1826

52
Korea Centers for Disease Control & Prevention. Public Health Weekly Report. 2020.
https://www.cdc.go.kr/board/board.es?
mid=a30501000000&bid=0031&list_no=367355&act=view#.

https://www.census.gov/content/dam/Census/library/publications/2017/acs/acsbr16-02.pdf
https://www.huduser.gov/publications/pdf/measuring_overcrowding_in_hsg.pdf
https://www.propublica.org/article/in-chicago-urban-density-may-not-be-to-blame-for-the-spread-of-the-coronavirus
http://ldh.la.gov/coronavirus/
https://www.cdc.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=367355&act=view#


2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 13/15

53

The World Bank

GINI Index - Korea

Rep (2012)

54
United States Census Bureau. Quick Facts: Louisiana. 2019.
https://www.census.gov/quickfacts/LA.

55

The World Bank

Population Density (people per sq. km of land area) - Korea

Rep (2018)

56

O. Diekmann, J.A.P. Heesterbeek, J.A.J. Metz

On the Definition and the Computation of the Basic Reproduction Ratio R 0 in Models for
Infectious Diseases in Heterogeneous Populations

Journal of Mathematical Biology, 28 (1990), pp. 365-382

57

E. Shim, A. Tariq, W. Choi, Y. Lee, G. Chowell

Transmission potential and severity of COVID-19 in South Korea

International Journal of Infectious Diseases, 93 (2020), pp. 339-344

58

H. Wang, Z. Wang, Y. Dong, et al.

Phase-adjusted estimation of the number of Coronavirus Disease 2019 cases in Wuhan,
China

59
Darity Jr. WA, Mullen AK. True Reparations Are a National Debt: Localities and Individuals
Should Not Foot the Bill and Cannot Build Systemic Remedies Alone. Roosevelt Institute Blog.
2020. https://rooseveltinstitute.org/true-reparations-are-a-national-debt/.

60
Caswell H. Sensitivity Analysis: Matrix Methods in Demography and Ecology. Cham: Springer,
2019.

61

J.H. Jones, A. Hazel, Z. Almquist

Transmission-dynamics models for the SARS Coronavirus-2

American Journal of Human Biology, 32 (2020), Article e23512

62
Dubois WEB. Writings: The Suppression of the African Slave-Trade / The Souls of Black Folk /
Dusk of Dawn / Essays and Articles. New York: Library of America, 1987.

63
Richardson ET. Epistemological Injustice in Sub-Saharan Africa. GRIP Miniseries on COVID-19
and Inequality. 2020. https://gripinequality.org/2020/04/9-miniseries-on-covid-19-and-inequality-
epistemological-injustice-in-sub-saharan-africa/ (accessed April 21, 2020).

64
Coates T-N. The Case for Reparations. The Atlantic 2014.

65

https://www.census.gov/quickfacts/LA
https://rooseveltinstitute.org/true-reparations-are-a-national-debt/
https://gripinequality.org/2020/04/9-miniseries-on-covid-19-and-inequality-epistemological-injustice-in-sub-saharan-africa/


2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 14/15

R. Wallace, D. Wallace

Emerging Infections and Nested Martingales: The Entrainment of Affluent Populations into
the Disease Ecology of Marginalization

Environment and Planning A: Economy and Space, 31 (1999), pp. 1787-1803

66

W.A. Darity Jr.

Forty Acres and a Mule in the 21st Century

Social Science Quarterly, 89 (2008), pp. 656-664

67

M. Chowkwanyun, A.L. Reed

Racial Health Disparities and Covid-19 — Caution and Context

68
APM Research Lab. The Color of Coronavirus: COVID-19 Deaths by Race and Ethnicity in the
U.S. 2020. https://www.apmresearchlab.org/covid/deaths-by-race (accessed Aug 8, 2020).

69

E.T. Richardson, M.B. Barrie, C.T. Nutt, et al.

The Ebola Suspect’s Dilemma

The Lancet Global Health, 5 (2017), pp. e254-e256

70

R.F. Arthur, E.S. Gurley, H. Salje, L.S.P. Bloomfield, J.H. Jones

Contact Structure, Mobility, Environmental Impact and Behaviour: the Importance of
Social Forces to Infectious Disease Dynamics and Disease Ecology

Philos Trans R Soc Lond B Biol Sci, 372 (2017), p. 20160454

71

P.E. Farmer

An Anthropology of Structural Violence. Current Anthropology, 45 (2004), pp. 305-325

72

S. Schwartz, S.J. Prins, U.B. Campbell, N.M. Gatto

Is the “Well-defined Intervention Assumption” Politically Conservative?

Social Science & Medicine, 166 (2016), pp. 254-257

73
Ruhm CJ. Shackling the Identification Police. Cambridge, 2018.

74
Swartz D. Culture and Power: The Sociology of Pierre Bourdieu. Chicago: University of Chicago
Press, 1997.

75
Žižek S. Violence: Six Sideways Reflections. New York: Picador, 2008.

76

K. Maxwell

Historicizing Historical Trauma Theory: Troubling the Trans-generational Transmission
Paradigm

https://www.apmresearchlab.org/covid/deaths-by-race


2/11/2021 Reparations for American Descendants of Persons Enslaved in the U.S. and their Potential Impact on SARS-CoV-2 Transmission :: Read…

chrome-extension://ecabifbgmdmgdllomnfinbmaellmclnh/data/reader/index.html?id=121&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience… 15/15

Transcultural Psychiatry, 51 (2014), pp. 407-435

77

E.T. Richardson, J.D. Kelly, O. Sesay, et al.

The Symbolic Violence of ‘Outbreak’: A Mixed-methods, Quasi-experimental Impact
Evaluation of Social Protection on Ebola Survivor Wellbeing

Social Science and Medicine, 195 (2017), pp. 77-82

78
McKittrick K, editor. Sylvia Wynter: On being human as praxis. Durham: Duke University Press,
2015.

79
Mignolo WD, Walsh CE. On Decoloniality: Concepts, Analytics, Praxis. Durham: Duke University
Press, 2018.

80

S. Hsiang, D. Allen, S. Annan-Phan, et al.

The effect of large-scale anti-contagion policies on the COVID-19 pandemic

Nature, 584 (2020), pp. 262-267

81

M. Alsan, M. Wanamaker

Tuskegee and the Health of Black Men

The Quarterly Journal of Economics, 133 (2017), pp. 407-455

82

A. Brandt

Racism and Research: The Case of the Tuskegee Syphilis Study

The Hastings Center Report, 8 (1978), pp. 21-29

View Abstract

© 2021 The Authors. Published by Elsevier Ltd.

https://www.sciencedirect.com/science/article/abs/pii/S0277953621000733

