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Abstract
Substantial health disparities exist across race/ethnicity in the USA, with Black Americans often most affected. The current
COVID-19 pandemic is no different. While there have been ample studies describing racial disparities in COVID-19 outcomes,
relatively few have established an empirical link between these disparities and structural racism. Such empirical analyses are
critically important to help defuse “victim-blaming” narratives about why minority communities have been badly hit by COVID-
19. In this paper, we explore the empirical link between structural racism and disparities in county-level COVID-19 outcomes by
county racial composition. Using negative binomial regression models, we examine how five measures of county-level residen-
tial segregation and racial disparities in socioeconomic outcomes as well as incarceration rates are associated with county-level
COVID-19 outcomes. We find significant associations between higher levels of measured structural racism and higher rates of
COVID-19 cases and deaths, even after adjusting for county-level population sociodemographic characteristics, measures of
population health, access to healthcare, population density, and duration of the COVID-19 outbreak. One percentage point more
Black residents predicted a 1.1% increase in county case rate. This association decreased to 0.4% when structural racism
indicators were included in our model. Similarly, one percentage point more Black residents predicted a 1.8% increase in county
death rates, which became non-significant after adjustment for structural racism. Our findings lend empirical support to the
hypothesis that structural racism is an important driver of racial disparities in COVID-19 outcomes, and reinforce existing calls
for action to address structural racism as a fundamental cause of health disparities.
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Introduction

In the USA, substantial and persistent disparities in health
outcomes and healthcare access across race and ethnicity are
well documented, particularly among non-Hispanic Black res-
idents [1–3]. While studies highlighting these disparities are
invaluable in drawing attention to this problem, an inherent
danger of studying ethnic or racial categories is that doing so
might reinforce the dominant interpretation of these categories

as fundamentally distinct in terms of biology, culture, and
behavior, even if unintended by the authors [4].

The current COVID-19 crisis is no exception. As evidence
of COVID-19’s disproportionate impact on minority commu-
nities emerged [5–7], so did problematic, “victim-blaming”
narratives about why this might be so. Minority communities
have been blamed for taking fewer precautions to avoid
COVID-19 infection, for being more biologically susceptible
to the virus, as well as for having more underlying health
conditions which in turn have been attributed to poor habits,
unhealthy lifestyles, and a biological propensity for disease
[8, 9].

While much of the research detailing COVID-19 racial
disparities does point to structural racism as the culprit, few
studies have explicitly and empirically explored this link [8].
By structural racism, we refer to the totality of ways in which
societies foster racial discrimination, whether through hous-
ing, education, employment, healthcare, and criminal justice
[10], and which is likely to be a “fundamental cause” of health
disparities [11]. The practice of reporting racial disparities in
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COVID-19 outcomes without drawing an explicit empirical
line to structural racism might inadvertently reinforce unspo-
ken yet persistent negative stereotypes of minority communi-
ties, and might undermine efforts to eliminate health
inequities.

In this paper, we respond to calls for empirical analysis of
the relationship between structural racism and COVID-19 ra-
cial disparities [3, 8] by examining if measures of structural
racism, as manifested in housing, socioeconomic, and crimi-
nal justice systems, explain the variation in COVID-19 out-
comes at the county level after controlling for demographic
and socioeconomic (SES) COVID-19 risk factors. We focus
primarily on Black Americans, a community which has expe-
rienced a long and well-documented history of exploitation
and racial discrimination that has in turn manifested in the
form of persistent health disparities and preventable deaths.
We believe there is an urgent need to attend to Black
Americans’ experiences in order to stop this continual perpet-
uation of violence on Black bodies. At the same time, we carry
out our analysis with an understanding and acknowledgement
that other non-White minorities such as Native Americans and
the Hispanic community have also experienced tremendous
discrimination and violence over the years, and are currently
facing similar burdens during this pandemic that should not be
overlooked.

Defining and Measuring Structural Racism

Measuring “exposure” to racism is challenging, because there
are multiple time and context-specific pathways through
which racism harms health. While much research has focused
on interpersonal discrimination as a psychosocial stressor and
reported associations between individual-level, self-reported
experiences of racial discrimination, and health outcomes
[12, 13], scholars have recently started to quantify structural
racism using indicators of economic injustices, social depri-
vations, and institutional exclusion [13, 14]. There is, howev-
er, no single “gold standard” operationalization of structural
racism. A 2018 systematic review of methods to quantify
exposure to structural racism found a range of measures across
domains of housing and residential patterns, social institu-
tions, political participation, criminal justice, socioeconomic
status, workplace environments, and immigration. Several
studies quantified structural racism by the existence of racist
policies, such as redlining and racial profiling by immigration
officials, while others estimated structural racism by measur-
ing the racial gap in observed outcomes such as incarceration
rates, higher education attainment, and employment [14].

While many dimensions of structural racism might explain
COVID-19’s disproportionate impact on Black communities,
we focus on three key dimensions that have been more com-
monly hypothesized as causes of these COVID-19 disparities.

First, we examine residential segregation, which is de-
fined as the degree to which two or more groups live sep-
arately from another in a geographic area. While some
have attributed residential segregation to market-based
sorting according to individual- and group-specific life-
style preferences and socioeconomic status [15, 16], many
others have also argued that such explanations cannot fully
account for the extent and persistence of segregation expe-
rienced by Black communities. Scholars generally concur
that in both historical and modern-day USA, governmental
institutions, real estate, lending and construction industries
created and maintained a dual housing market that restrict-
ed the residential mobility of Black Americans in a multi-
tude of ways that included (but were not restricted to) dis-
criminatory lending policies, zoning practices, and prob-
lematic low-income housing policies [16–19].

To date, segregation indices and evidence of historical
redlining have received the lion’s-share of attention within
structural racism research, and have been linked to health dis-
parities in a multitude of ways [14, 20–22]. Racial segregation
overlaps with concentrated poverty and a lack of job opportu-
nities [17, 23–25]. Those living in segregated areas tend to
have access to fewer healthcare resources [26, 27] and poorer
environmental quality [10, 28], as well as lower quality, more
crowded housing conditions [17]. For these reasons, residen-
tial segregation has been widely hypothesized to be a driving
factor in COVID-19 racial disparities [29, 30], and emerging
studies have provided empirical evidence of the associations
between residential segregation and COVID-19 cases [31].

While residential segregation is a critical dimension of
structural racism in the USA, it does not represent other do-
mains through which structural racism operates, such as work-
places, educational and social institutions, and judicial sys-
tems [14, 32]. Scholars have thus called for more research
using an expanded range of indicators beyond residential seg-
regation and which examines the various facets of structural
racism in tandem rather than in isolation [14, 22].

For our study, we examine structural racism that operates
through economic injustice and social deprivation, evidenced
from racial disparities in poverty rates and employment in
professional, technical, or managerial jobs. Black-White dis-
parities in socioeconomic outcomes have been attributed to
various causes, including racial discrimination in hiring deci-
sions [33, 34], spatial barriers to employment opportunities
[25, 35, 36] and educational opportunities [17, 37]. The latter
two of which have roots in residential segregation, and the
long tail of slavery and discriminatory Jim Crow laws [38,
39].

For COVID-19, this racial gap in socioeconomic outcomes
could translate into racially patterned differences in access to
health-preserving resources, such as healthcare, sanitizers and
masks, and adequate shelter, as well as racially differentiated
occupational and place-based risks [40, 41].
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Finally, we examine structural racism within the criminal
justice system, manifested as racial disparities in Black-White
incarceration rates. These differences have been attributed to
discriminatory policing, prosecuting, case processing, and
sentencing practices [10, 42, 43]. Scholars have also
highlighted how the lack of economic opportunities, access
to quality schooling, and unstable living conditions in poor
inner-city neighborhoods rendered young Black men suscep-
tible to participating in criminal activity [42, 43].

Given the emerging link between higher rates of mass in-
carceration and COVID-19, scholars have also drawn links
between the disproportionate rates of incarceration among
Black communities and risks of COVID-19 [44–46].

Materials and Methods

COVID-19 Outcome Measures

Total COVID-19 cases and deaths per 1000 residents, as of
September 25, 2020, are this study’s outcomes of interest. We
obtained county-level COVID-19 case and death data from
January 22, 2020, to September 25, 2020, from USAFacts
[47], a database that aggregates official COVID-19 statistics
from the Centers for Disease Control and Prevention, state-
and local-level public health agencies, and population esti-
mates from the American Community Survey (ACS) 2014–
2018. We also calculated the number of days since each
county’s first recorded case, as a control indicator of the pro-
gression of the outbreak within each county.

Measures of Structural Racism

Structural Racism in Housing: Residential Segregation

There have been many different measures of residential seg-
regation developed over the years which can be categorized
broadly into two major categories: spatial exposure/isolation,
and spatial evenness/clustering. Spatial exposure refers to the
extent members of one group encounter members of another
group, while spatial isolation refers to the extent members of
one group encounter members of their own group. Spatial
evenness refers to the extent to which groups are similarly
distributed, while its converse, spatial clustering, refers to
how much groups are clustered together [48].

We utilize two measures to estimate these two distinct di-
mensions of segregation. The first is “Black-White Spatial
Exposure” (P *) score, which quantifies how likely Black res-
idents are to encounter White residents within a county. The
higher the P * score, which ranges from 0 to 1, the more spa-
tially integrated Black residents are with White residents.

To measure spatial evenness/clustering, we utilize the
“Spatial Information Theory Index” (H ), which measures the

extent to which individuals’ local environments differ in pop-
ulation group composition [49]. Any deviation between an
individual’s localized population composition and the broader
county-level composition would suggest clustering of differ-
ent groups within the county. A higher H indicates more spa-
tial segregation, while the maximum value of 1 indicates that
all local environments consist of only one ethnicity/race, and
is thus maximally segregated [48]. When calculating H , we
focus on the within-county spatial arrangement of four groups:
Black, White, Hispanic, and all other non-White residents.

We calculate P * and H using the ACS 2014–2018 5-year
estimates for census tract population composition, to estimate
county-level segregation patterns. Appendix A provides de-
tails of the calculations of these measures.

Racially Patterned Economic Injustice and Social Deprivation:
Racial Disparities in Socioeconomic Outcomes

To measure the gap between socioeconomic attainment of
Black residents compared to White residents, we use follow-
ing county-wide indicators:

1. The ratio of the percent of Black residents living in pov-
erty to the percent of White residents living in poverty;

2. The ratio of the percent of employed Black residents aged
16 and above who have professional, technical, or mana-
gerial employment, to the percent of employed White
residents aged 16 and above who have professional, tech-
nical, or managerial employment.

These indicators are collated from diversitydatakids.org
[50], which are based on American Community Surveys
(ACS) 2013–2017 estimates.

Structural Racism in the Criminal Justice System: Racial
Disparities in Incarceration Rates

We calculate the ratio of the Black residents’ jail incarceration
rate, to that of White residents’, for each county, as of 2017.
The data was compiled by the Vera Institute of Justice from
the US Department of Justice Bureau of Justice Statistics
(BJS), including The BJS Census of Jails, the Deaths in
Custody Reporting Program (DCRP), and the Annual
Survey of Jails [51]. Figure 1 maps the geographical distribu-
tion of each structural racism variable across continental USA.

Other Model Covariates

Our analyses control for county-level estimates of the propor-
tion of Non-Hispanic Black residents, as well as proportion of
Hispanic residents, from the 2014–2018 ACS.

Evidence suggests that older individuals aged 65 years and
above and people with comorbidities are most at risk of death
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[52]. In order to account for the higher risk of death for older
people, we include a variable of the percentage of people aged
65 years and older in a county. Additionally, we include the
proportion of the population with underlying health risks in a
county, drawing primarily from the County Health Rankings
and Road Maps (CHRR), a collaboration between the Robert
Wood Johnson Foundation and the University of Wisconsin
Population Health Institute that aggregates various county-
level health data to produce rankings and reports on commu-
nity health [53]. The first indicator from the CHRR that we
include is the percentage of adults reporting fair or poor health
(age-adjusted) as a rough proxy for underlying health

conditions that might confound the relationship between
county race/ethnic composition and COVID-19 outcomes.
This indicator was drawn from the Behavioral Risk Factor
Surveillance System (BRFSS) 2017.

We include a variable from the CHRR for the percent of
population uninsured, to capture individuals’ lack of access to
healthcare. This variable was originally collated from the US
Census Bureau’s “Small Area Health Insurance Estimates,”
2015.

Individuals of low socioeconomic status are also hypothe-
sized to be particularly susceptible to COVID-19, for a myriad
of reasons. They often lack access to basic health services, are

Fig. 1 Geographical distribution of structural racism measures
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more subject to miscommunication and misinformation about
the disease [54], and can least afford protective measures such
as the use of masks and sanitizers, and “sheltering in place” to
avoid infection. In our analysis, we include the proportion of
unemployed county residents (ACS 2014–2018) as a measure
for socioeconomic status.

Besides county population composition, disparities in
COVID-19 outcomes may also be driven by contextual fac-
tors. For instance, counties with a lower availability of
healthcare resources are less likely to be able to cope with
COVID-19, and may thus see worse outcomes. Thus, we in-
clude the number of physicians per 100 residents for each
county, obtained from the CHRR, and which was originally
collated from the Area Health Resource File/American
Medical Association, 2017.

Additionally, as urban density is commonly assumed to
contribute to the spread of COVID-19 [55], we include a cat-
egorical variable that splits counties into three tertiles of coun-
ty population densities, calculated from 2014 to 2018 ACS.

Analytic Sample and Variable Correlations

Our models are based on an analytic population of 2599
counties, out of 3143 counties with COVID-19 case and death
data. We drop 544 counties because of missing model covari-
ates: data was missing from 184 counties about the ratio of
Black:White rates of incarceration, 166 about the ratio of
Black:White rates living in poverty; 330 about the ratio of
Black:White population in managerial positions; and 147
counties about the number of primary care physicians per capita.

The five structural racism indicators and other model var-
iables are weakly to moderately correlated: the structural rac-
ism variables have pairwise Pearson correlation coefficients of
under 0.5, and Pearson correlation coefficients of under 0.7 for
all other variables. (See Fig. 2.)

Statistical Methods

We first explore the data by calculating the average number of
COVID-19 cases and deaths for counties below and above the
median value of each structural racism indicator, to examine if
there are systematic differences in COVID-19 case and death
rates between counties with higher vs lower levels of each
measure of structural racism.

We then assess whether observed relationships might be
confounded by the various county-level characteristic factors
described above. To do so, we fit negative binomial models
with a logarithmic link function, to model the relationship
between county-level COVID-19 outcomes (number of cases
and deaths) and our proposed structural racism measures,
while controlling for the various covariates. The models in-
clude county population as an offset term, to model COVID-
19 case and death rates per capita. Exponentiated regression

coefficients are presented as rate ratios of the two outcomes,
and reported together with bootstrapped 95% confidence in-
tervals (number of simulations = 500).

States have different approaches to managing COVID-19,
in terms of testing, social distancing orders, mandatory mask-
wearing, and other measures, all of which are likely to affect
COVID-19 outcomes. We therefore include state-level ran-
dom effects in both models to account for these differences.

Statistical significance is assessed using a p < 0.05 thresh-
old. All analyses were conducted in R. Statistical analysis was
conducted using the “lme4” package, 1.1-21 [56] while spatial
segregation indices were calculated using “seg” 0.5-7 [57].
2014–2018 ACS county-level population data was
downloaded using the tidycensus R package.

Results

Descriptive Statistics

Figure 3 maps the number of cases and deaths per thousand
population, for counties, while Table 1 summarizes the distri-
bution of deaths, cases, structural racism indicators, and coun-
ty characteristic parameters.

We find that counties with higher levels of structural racism,
in terms of spatial residential segregation, Black/White dispar-
ities in poverty rates, and percentage in managerial positions,
had higher average COVID-19 cases per capita and deaths per
capita. The one exception is incarceration rates, where counties
with a larger Black-White jail incarceration rate had fewer
COVID-19 cases and deaths per population (Table 2).

Regression Results

In the models without the structural racism variables, each
percentage point increase in Black population is associated
with a statistically significant increase in case rate by a factor
of 1.011, or 1.1% (Table 3, Model 1) and an increase in death
rates by 1.8% (Table 3, Model 3) even after controlling for
various county-level covariates.

After adding in the five structural racism variables, we see
that this association drops to 0.4% for case rates, and the
association between percentage Black and death rates is no
longer statistically significant (Table 3, Models 2 and 4).
There is a positive relationship between higher levels of rac-
ism, as measured by three of the structural racism variables,
and worse COVID-19 outcomes. Specifically, higher Spatial
Black-White Exposure (P *), which indicates less residential
segregation, is associated with lower case and death rates.
Higher Spatial Information Theory Index (H ) values, which
indicate less diversity of different racial/ethnic groups and
thus more residential segregation, is associated with signifi-
cantly higher case and death rates.
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Fig. 2 Correlation between model variables

Fig. 3 Number of cases and number of deaths per thousand population, as of September 25, 2020. Counties outlined in gray were left out of the analysis,
because of missing information. Note: Only continental states included in the maps
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Higher ratios of Black:White percentage in poverty are as-
sociated with higher case rates, but not death rates.
Employment-related and incarceration-related racial dispar-
ities are not statistically significantly associated with either
case or death rates.

Discussion

Risk factors such as economic disadvantage and chronic
health problems are routinely offered as explanations for
COVID-19’s disproportionate impact on Black communities.
However, similar to Millet et al. [6], we find that even after

controlling for various population compositional and ecolog-
ical variables that might explain higher COVID-19 rates
among Black communities, a higher county proportion of
Black residents still remains significantly associated with
higher case and death rates.

When we include county-level structural racism indicators
into our regression models, the associations between the per-
centage of Black residents and COVID-19 case and death rate
drop from a factor of 1.011 to 1.004, and from 1.018 to non-
significance respectively (Table 3). Our findings thus suggest
that the racial disparities in county-level COVID-19 case and
death rates are, in part, explained by variations in structural
racism variables, specifically the ones measuring residential

Table 1 Summary statistics of
COVID-19 outcomes, county co-
variates, and structural racism
indicators

Statistic Mean St. dev. Min 25th
percentile

75th
percentile

Max

Cases per 1000 120.3 101.9 0 49.2 165.1 1223.5

Deaths per 1000 2.7 3.2 0 0.6 3.6 30.4

%Pop. Black 10.2 15.1 0 0.9 12.3 87.4

%Pop. Hispanic 9.2 13.1 0 2.2 9.7 99.1

Spatial exposure (B-W) 0.7 0.2 0.02 0.5 0.9 1.0

Spatial information theory 0.1 0.1 0 0.04 0.1 0.5

Ratio of % Black-White pop. in
poverty

2.5 1.7 0 1.5 3.1 17.1

Ratio of % Black-White pop. in
managerial positions

0.7 0.6 0 0.4 0.8 6.1

Ratio of % Black-White pop.
incarcerated

7.2 18.1 0 2.1 6.5 398.7

%Pop. unemployed 5.9 2.5 0 4.2 7.1 25.8

%Pop. over 65 17.9 4.3 6.4 15.2 20.1 55.6

%Pop. in poor/fair health 18.1 4.6 8.1 14.6 21 38.9

%Pop. uninsured 11.2 5 2.3 7.2 14.1 33.7

Primary care physicians/100 0.6 0.3 0 0.3 0.7 5.1

Pop. density (sq. mile) 270.3 1647.1 0.1 25.2 144.2 72,053.0

Days since first case 180.8 19.8 1 177 190 247

Table 2 COVID-19 outcomes for the different ranges of structural racism

Cases per 1000
Mean (95% CI)

Deaths per 1000
Mean (95% CI)

Structural racism variable Variable
median value

Counties with
lower structural
racism

Counties with
higher structural
racism

Counties with
lower structural
racism

Counties with
higher structural
racism

Spatial exposure (B-W) 0.75 75.29
(71.72, 78.85)

165.29
(159.23, 171.35)

1.31
(1.22, 1.39)

4.04
(3.84, 4.24)

Spatial information theory 0.07 101.13
(95.91, 106.35)

139.40
(133.74, 145.06)

1.99
(1.84, 2.14)

3.36
(3.17, 3.54)

Ratio of % Black-White pop. in poverty 2.23 114.62
(109.14, 120.1)

125.92
(120.33, 131.51)

2.33
(2.17, 2.49)

3.02
(2.84, 3.2)

Ratio of % Black-White pop. in managerial positions 0.6 117.02
(111.92, 122.11)

123.53
(117.58, 129.48)

2.58
(2.42, 2.74)

2.77
(2.59, 2.96)

Ratio of % Black-White pop. incarcerated 3.52 137.04
(130.83, 143.24)

103.52
(98.9, 108.14)

2.92
(2.74, 3.09)

2.43
(2.26, 2.6)

242 J. Racial and Ethnic Health Disparities  (2022) 9:236–246



segregation and the Black-White poverty rate ratio. In other
words, our findings lend empirical support to the hypothesis
that structural racism is an important driver of COVID-19
racial disparities.

Scholars hypothesize that the causal mechanisms operating
along the different dimensions of residential segregation are
specific to outcome types and sociodemographic characteris-
tics [58]. For instance, some theorize that isolation/exposure

Table 3 Rate ratios of county COVID-19 case and death rates

Cases Per 1000 Coef
(95% CI)

Deaths Per 1000 Coef
(95% CI)

Model 1 Model 2 Model 3 Model 4

Intercept 0.006*** 0.011*** 0.00003*** 0.0001***

(0.004, 0.008) (0.008, 0.017) (0.00002, 0.0001) (0.0001, 0.0002)

%Pop. Black 1.011*** 1.004*** 1.018*** 1.005

(1.009, 1.013) (1.001, 1.008) (1.014, 1.022) (0.999, 1.011)

%Pop. Hispanic 1.013*** 1.008*** 1.013*** 1.005*

(1.010, 1.015) (1.005, 1.012) (1.009, 1.017) (1.000, 1.011)

Structural racism variables

Spatial exposure (B-W) 0.549*** 0.310***

(0.419, 0.750) (0.192, 0.499)

Spatial information theory 2.272*** 3.562***

(1.494, 3.531) (1.602, 7.703)

Ratio of % Black-White pop. in poverty 1.013** 1.015

(1.002, 1.023) (0.994, 1.036)

Ratio of % Black-White pop. in managerial positions 0.974* 0.994

(0.944, 1.001) (0.936, 1.051)

Ratio of % Black-White pop. incarcerated 0.999* 1.000

(0.998, 1.000) (0.998, 1.002)

County covariates

%Pop. unemployed 0.989** 0.983*** 1.016 1.001

(0.978, 0.999) (0.973, 0.993) (0.996, 1.034) (0.982, 1.018)

%Pop. over 65 0.966*** 0.970*** 1.007 1.016***

(0.961, 0.971) (0.964, 0.974) (0.998, 1.016) (1.006, 1.027)

%Pop. in poor/fair health 1.017*** 1.016*** 1.021** 1.022***

(1.008, 1.026) (1.007, 1.025) (1.003, 1.036) (1.006, 1.039)

%Pop. uninsured 1.036*** 1.025*** 1.037*** 1.017**

(1.027, 1.045) (1.014, 1.035) (1.020, 1.052) (0.999, 1.033)

Primary care physicians/100 1.002 0.964 1.054 0.957

(0.944, 1.056) (0.908, 1.023) (0.939, 1.188) (0.861, 1.055)

Pop. density (2nd tertile) 1.011 1.000 1.032 1.032

(0.961, 1.068) (0.947, 1.060) (0.935, 1.149) (0.935, 1.149)

Pop. density (3rd tertile) 1.032 0.978 1.081 1.003

(0.965, 1.107) (0.906, 1.042) (0.966, 1.221) (0.893, 1.128)

Days since first case 1.004*** 1.003*** 1.005*** 1.004***

(1.003, 1.005) (1.002, 1.005) (1.003, 1.008) (1.002, 1.007)

Observations 2599 2599 2599 2599

Log likelihood − 18,384.75 − 18,336.68 − 9523.95 − 9482.15
Akaike inf. crit. 36,795.51 36,709.36 19,073.90 19,000.29

Bayesian inf. crit. 36,871.72 36,814.90 19,150.12 19,105.82

*p < 0.1; **p < 0.05; ***p < 0.01

243J. Racial and Ethnic Health Disparities  (2022) 9:236–246



dimension might prove more conducive to the spread of in-
fectious diseases [23], whereas clustering/evenness dimension
might be more predictive of the degree of minority unemploy-
ment [59]. In the case of COVID-19, which is an infectious
disease that disproportionately affects the socioeconomically
vulnerable, it seems intuitive that both isolation/exposure (P)
and clustering/evenness (H) dimensions of residential segre-
gation might matter for COVID-19 outcomes—which is ex-
actly what we find.

We find that higher ratios of Black:White population per-
centage in poverty are associated with higher case rates, but
not death rates. This finding suggests racially differentiated
access to resources might be linked to greater risks of initial
exposure to COVID-19, perhaps because of the lack of
sanitizers, masks, and shelter, but not necessarily more deaths
after controlling for underlying comorbidities.

Occupation-related and incarceration-related structural rac-
ism variables are not statistically significantly associated with
case or death rates, contrary to our initial hypothesis. It could
be that structural racism in the criminal justice domain are
relatively less consequential in determining susceptibility to
COVID-19, compared to residential segregation and poverty
rates. It could also be that these particular measures insuffi-
ciently capture the extent of structural racism within these two
domains.

Even after controlling for the different structural racism
indicators, the percentage of Black residents in a county is still
significantly positively associated with COVID-19 cases per
1000 residents in a county. We interpret this finding as a sign
that the variables we include in our analysis, while a useful
starting point, do not comprehensively capture the structural
forces that result in the serial marginalization of Black popu-
lations. Our results may thus underestimate the relationship
between structural racism and COVID-19 outcomes, and that
much more work is needed for a proper accounting of path-
ways between the two. We also find relatively low to moder-
ate levels of correlations between our five structural racism
variables, which suggest that each variable represents a quan-
titatively distinct aspect of structural racism. Collectively,
these findings reinforce current calls for researchers to look
beyond residential segregation indices, and to include other
measures of structural racism.

Limitations

Our conclusions are restricted at the county level, as we do not
have access to individual-level COVID-19 data. Extrapolating
our findings to conclusions about individual-level COVID-19
risk would be subject to problems of ecological fallacy ([60,
61]). Nevertheless, taking a county-level approach to analyz-
ing disparities in COVID-19 is important. First, county-level
data on cases/deaths are currently the best real-time source of
COVID-19 information, and allows for more timely analyses

that could help guide the prioritization of resources and inter-
ventions to areas most at risk. Second, as we have shown
through our exploratory analyses, there are likely to be struc-
tural, ecological factors exacerbating the spread of COVID-
19, beyond “compositional” population factors which aggre-
gate individual-level risks, and should be given due attention.

However, without comprehensive individual-level
COVID-19 case/death data, it is impossible to unpack how
much of the observed disparities are due to compositional
population “sum of parts,” or contextual effects like residen-
tial segregation, or unequal job markets (Subramanian et al.
2009). Our study thus reinforces the call for more individual-
level race/ethnicity data on testing, cases, and deaths, and for
more multilevel studies on how individuals’ outcomes interact
with structural parameters such as the ones we explore.

Another limitation of our study is its reliance on official
COVID-19 case and death data. Evidence suggests substantial
under-reporting of COVID-19 outcomes. For instance, Vaid
et al. [62] estimate that, as of April 2020, the number of real
infections in the USA could be between 1.5 to 2 times the
number of reported infections. Additionally, a study found
that working-class populations in lower-SES areas were less
likely to receive tests and more likely to be positive when
tested compared to those in White neighborhoods [63].
Collectively, these findings suggest that studies based on of-
ficial COVID-19 data, including ours, may severely underes-
timate COVID-19’s impact on minorities and the poor.

Finally, these indicators of structural racism are broad esti-
mates based on readily available data and guided by existing
literature. They may not be specific enough to capture the
actual differences between Black and White populations that
matter particularly for COVID-19. Future studies would ben-
efit from exploring alternative measures of structural racism,
such as Black:White differences in essential worker status.

Conclusion

We find that counties with higher levels of structural racism
were more severely impacted by the virus, which supports our
argument that researchers should not rely on the usual basket
of individual behavioral or biological risk factors to explain
health disparities. Rather, more work is needed to interrogate
the fundamental, structural causes driving these inequities.
This study also reinforces calls for more resources and
remediatory efforts to be channeled to communities that have
been, and are being, hurt by structural racism. Furthermore,
even after the COVID-19 pandemic has subsided, longer-term
efforts to reform government institutions and policies that per-
petuate residential segregation and economic disparities have
to continue, to avoid a repeat of the current devastation.
Urgent and sustained action is needed to correct the course
of this deadly affliction.
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