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Abstract
Introduction While the increased burden of COVID-19 among the Black population has been recognized, most attempts to
quantify the extent of this racial disparity have not taken the age distribution of the population into account. In this paper, we
determine the Black–White disparity in COVID-19 mortality rates across 35 states using direct age standardization. We then
explore the relationship between structural racism and differences in the magnitude of this disparity across states.
Methods Using data from the Centers for Disease Control and Prevention, we calculated both crude and age-adjusted COVID-19
mortality rates for the non-Hispanic White and non-Hispanic Black populations in each state. We explored the relationship
between a state-level structural racism index and the observed differences in the racial disparities in COVID-19 mortality across
states.We explored the potential mediating effects of disparities in exposure based on occupation, underlyingmedical conditions,
and health care access.
Results Relying upon crude death rate ratios resulted in a substantial underestimation of the true magnitude of the Black–White
disparity in COVID-19 mortality rates. The structural racism index was a robust predictor of the observed racial disparities. Each
standard deviation increase in the racism index was associated with an increase of 0.26 in the ratio of COVID-19 mortality rates
among the Black compared to the White population.
Conclusions Structural racism should be considered a root cause of the Black–White disparity in COVID-19 mortality.
Dismantling the long-standing systems of racial oppression is critical to adequately address both the downstream and upstream
causes of racial inequities in the disease burden of COVID-19.

Keywords COVID-19 (coronavirus disease 2019) . Health disparities . Structural racism . African Americans . Age-adjusted
mortality rates

Introduction

No country in the world has suffered a greater burden from
COVID-19 mortality than the USA, which has experienced
534,000 deaths as of the middle of March 2021, accounting
for 19.6% of the worldwide total [1]. Within the USA, the
burden of COVID-19 death has not been experienced equally

by all racial/ethnic groups. People who are Black are dying
fromCOVID-19 at 3.6 times the rate of people who areWhite,
and people who are Hispanic, non-Hispanic American Indian/
Alaska Native, and non-Hispanic Asian/Pacific Islander are
also experiencing disproportionately high COVID-19 mortal-
ity rates (with death rate ratios compared to the White popu-
lation of 2.8, 2.2, and 1.6, respectively [2]. While racial dis-
parities in health outcomes have always existed, COVID-19
has brought the starkness of these disparities to the public eye
in a uniquely visible way [3]. In turn, the pandemic has fo-
cused attention on the potential role of structural racism in
creating and exacerbating racial disparities in health.
Although many studies have investigated the overall national
racial disparity in COVID-19 mortality, few have explicitly
compared race-specific mortality rates within states. Similarly,
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although many studies have suggested a role for structural
racism in explaining these disparities, few have empirically
demonstrated such a connection by attempting to actually
quantify structural racism as a specific measure.

Most existing studies that have demonstrated racial dispar-
ities in COVID-19 mortality have done so in one of three
ways: (1) showing that the number of people in specific
racial/ethnic groups dying from COVID-19 exceeds their rep-
resentation in the overall population [4, 5]; (2) demonstrating
that the percentage of a non-White racial/ethnic group in a
county, city, or neighborhood significantly predicts the overall
COVID-19 death rate in that county, city, or neighborhood
[6–24]; and (3) quantifying death rates among individual pa-
tients of different racial/ethnic groups in clinical settings such
as hospitals, health systems, or regional or national registries
[25–29]. Surprisingly, only a limited number of studies have
explored racial disparities in COVID-19 mortality by explic-
itly calculating and comparing death rates across racial/ethnic
groups. Of these, only a few considered the age distribution of
the population by generating age-specific mortality rates.

Age is perhaps the single most important predictor of
COVID-19 mortality [30]. Because different racial/ethnic
groups have different population age distributions, comparing
crude COVID-19 death rates can be dangerously misleading.
For example, in Minnesota, people who are White account for
80% of the population and 82% of COVID-19 deaths, sug-
gesting that there is no racial disparity [30]. However, after
adjusting for age, the Black population was found to have
COVID-19 death rates that were 5.3 times higher than the
White population [30]. The misleading impression from the
crude death rate comparison could be dangerous because it
may lead to the conclusion that there is no need to address
racial disparities and therefore no need to examine deeply
underlying structural conditions that have made one racial
group more than five times more likely to die from this virus.
Similarly, another study found that among four academic hos-
pitals in Atlanta, the odds of Black patients dying from
COVID-19 were actually lower than those of non-Black pa-
tients (the death rate ratio was 0.9) [31]. However, after
adjusting for age, Black patients were 1.5 times more likely
to die. Because the Black population tends to be younger than
the White population, unadjusted COVID-19 death rate dis-
parities are underestimates of the true disparities [32, 33]. The
American PublicMedia (APM) Research Lab has demonstrat-
ed that while the ratio of crude national COVID-19 death rates
among Black people compared toWhite people is just 1.4, the
ratio is 2.3 after indirect age standardization [33].

Perhaps the most widely used tool to understand racial
disparities in COVID-19 mortality is the COVID-19 Racial
Data Tracker [34]. While this is an immensely useful tool, it is
limited because it does not present age-adjusted death rates.
Thus, the racial disparities presented by the tracker are greatly
underestimated. For example, the Racial Data Tracker reports

that Black people in Minnesota make up 6% of the population
but account for only 5% of COVID-19 deaths, making it ap-
pear that there is no racial disparity [34]. However, as shown
earlier, after accounting for age, the Black population in
Minnesota is actually dying at a rate that is more than five
times higher than that of the White population [30]. This dem-
onstrates the critical need for studies that compute and com-
pare age-adjusted COVID-19 death rates across racial groups.

Several previous studies have examined racial disparities in
COVID-19 mortality using crude death rates [35–38]. Two
studies reported national, race-specific COVID-19 mortality
rates without age adjustment [35, 36]. Two presented state-
specific estimates of the crude COVID-19 mortality rate by
racial/ethnic group [37, 38].We are aware of only three papers
that have calculated age-adjusted, race/ethnicity-specific
COVID-19 death rates [2, 39, 40]. Bassett et al. [2] reported
that nationally, the age-adjusted COVID-19 death rate for the
non-Hispanic Black population was 3.6 times higher than for
the non-Hispanic White population. This study is limited,
however, because it only presents national data. Goldstein
and Atherwood [39] reported that on a national level, the
Black population had an 80% higher age-adjusted COVID-
19 mortality rate than the White population. Their estimate of
the racial disparity is much lower than that of Bassett et al.
because they used indirect rather than direct age standardiza-
tion. This study also presents state-specific estimates of the
racial disparity in COVID-19 mortality based on indirectly
age-standardized death rates. Gross et al. [40] also present
state-specific estimates of racial disparities in COVID-19mor-
tality rates using indirect age standardization. The APM
Research Lab also provides state-specific estimates of racial
disparities in COVID-19 death rates using indirectly standard-
ized rates [33]. A summary of the previous studies that have
presented state-specific estimates of the Black–White racial
disparity in COVID-19 mortality rates is shown in Appendix
Table 4.

The validity of indirect age standardization has been
questioned because this method produces only an approxima-
tion of the age-specific mortality rates in a state and because it
generates rate estimates that cannot necessarily be compared
across different locations, such as states [33, 41]. The APM
Research Lab points out that “Indirect standardization may
deviate more from directly age-adjusted rates when compar-
ing two populations that differ significantly in their age distri-
bution, as race groups may. For this reason, data from indi-
vidual states that are directly age-adjusted should be consid-
ered superior” [33]. Therefore, there is an urgent need for a
state-level analysis of racial disparities in COVID-19 mortal-
ity based on directly age-adjusted death rates. The reason in-
direct standardization has been used in previous COVID-19
studies is that there has been a lack of state-level data on the
age distribution of COVID-19 deaths by race/ethnicity.
Recent improvements in reporting, however, make it possible
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to generate directly standardized rates for most states. This
paper helps to fill this critical gap by reporting, for the first
time, the magnitude of the Black–White racial disparity in
COVID-19 mortality at the state level based on an analysis
of age-adjusted death rates using direct age standardization.

With national age-adjusted death rates revealing an even
more profound racial disparity in COVID-19 mortality, it
is even more crucial to determine the reasons for these
disparities. Although many papers have suggested that
structural racism is a critical factor in explaining racial
disparities in COVID-19 mortality, we are aware of only
six that have demonstrated this relationship empirically by
explicitly measuring structural racism [42–47]. Tan et al.
[42] examined the relationship between four measures of
structural racism (residential segregation and differences in
incarceration rates, economic status, and employment sta-
tus) and county-level COVID-19 death rates, finding that
the degree of residential segregation was significantly re-
lated to higher overall death rates. However, a limitation of
this study was that it did not actually calculate or model
race-specific mortality rates. Five other studies examined
the relationship between measures of structural racism and
overall county-level COVID-19 mortality [43–47]. The
measures used in these studies were the proportion of in-
dividuals living in “Black-concentrated” Census tracts
[43], implicit and explicit racial attitudes [44], and racial
residential segregation [45–47]. Like Tan et al. [42], none
of these studies modeled race-specific mortality rates. This
study helps to fill this critical gap by explicitly modeling
the relationship between measures of structural racism and
the Black–White racial disparity in COVID-19 mortality
rates. The previous studies examined overall county- or
tract-level COVID-19 mortality rates and estimated the ef-
fect of various population compositional characteristics,
such as the percentage of racial/ethnic subpopulations.
Directly modeling disparities in race-specific mortality
rates is a preferred approach because the proportion of a
certain racial/ethnic group living in a county could be re-
lated to any number of factors that might increase overall
risk for COVID-19, including among White people. Thus,
finding a relationship between, for example, the percentage
of Black people in a county and the overall COVID-19
mortality rate does not necessarily demonstrate that there
is a racial disparity. Here, we do not infer such a relation-
ship but measure it directly.

This paper advances the previous literature in a third way.
Calculating the Black–White disparity in age-standardized
death rates among different states provides a standard unit of
comparison across states, enabling a more pointed exploration
of the reasons for these racial disparities. As Goldstein and
Atherwood state: “state-level variation in disparities may help
us to understand the causes of disparities in COVID-19 death
rates. We find that the highest excess mortality for Blacks is

the Deep South and the Upper Midwest, while disparities are
smallest in the Northeast andWest. Understanding the reasons
for this pattern are an important topic for future research” [39 ,
p. 9]. This paper advances the literature by being the first to
explicitly model the difference in the Black–White disparity in
COVID-19 mortality across states, allowing us to investigate
whether differences in the level of structural racism across
these states help to explain the level of the disparity in health
outcomes.

In this paper, we explore the relationship between structural
racism and the Black–White disparity in directly age-adjusted
COVID-19 mortality rates across 35 states. Understanding
racial disparities at the state level is imperative because states
have the primary responsibility for implementing policies re-
lated to the prevention, control, and response to COVID-19
and therefore are directly responsible for the emergence of,
and amelioration of, racial disparities related to COVID-19
[48]. Identifying differences in the degree of the racial dispar-
ities across states may be enlightening because states have a
very different history of their implementation of racist policies
[49] that may help explain the cause of the observed racial
disparities in COVID-19 mortality today. This paper responds
to calls for the explicit investigation of the relationship be-
tween measures of structural racism and racial disparities in
COVID-19 outcomes [50].

Methods

Design Overview

Using data from the Centers for Disease Control and
Prevent ion’s (CDC) National Center for Health
Statistics, we calculated both crude and age-adjusted
COVID-19 mortality rates for the non-Hispanic White
and non-Hispanic Black populations in each state. We
defined the Black–White disparity in COVID-19 mortality
as the ratio of the age-adjusted death rate among the
Black population to the age-adjusted death rate among
the White population. Using a previously developed
state-level index of structural racism, we explored the re-
lationship between this state racism index and the ob-
served differences in the racial disparities in COVID-19
mortality across states by conducting linear regression
analyses. Also, using linear regression analysis, we ex-
plored the potential mediating effects of three variables
identified in the literature as possible explanations for
observed racial disparities in COVID-19 mortality: dispar-
ities in exposure based on occupation; disparities in
weathering effects based on the presence of underlying
medical conditions that could increase COVID-19 severi-
ty; and disparities in health care access.
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Measures and Data Sources

Outcome Variable

The outcome variable was the Black–White racial disparity
in age-adjusted COVID-19 death rates in each state, de-
fined as the ratio of the non-Hispanic Black age-adjusted
death rate to the non-Hispanic White age-adjusted death
rate. In epidemiology terminology, this is known as the
standardized rate ratio (SRR).

Data on confirmed COVID-19 deaths by age, race, and
state were obtained from the National Center for Health
Statistics’ COVID-19 Death Data and Resources [51].
We used the following data sets: (1) Provisional COVID-
19 Deaths by Week (State); (2) Provisional COVID-19
Deaths by Sex, Age, and State; (3) Provisional COVID-
19 Deaths by Race and Hispanic Origin (State); and (4)
Provisional COVID-19 Deaths by Race and Hispanic
Origin and Age (State). These data sets, updated weekly,
represent provisional counts of COVID-19 deaths from the
National Vital Statistics System maintained by the CDC
National Center for Health Statistics. These data sets are
derived from death certificate information reported directly
to the National Center for Health Statistics, which process-
es, codes, and tabulates the data. At the time we
downloaded the data sets, they included a cumulative
count of confirmed COVID-19 deaths from February 2,
2020, through November 28, 2020, for each state: total,
stratified by age, stratified by race, and stratified by age
and race.

We calculated crude COVID-19 death rates for the non-
Hispanic White and non-Hispanic Black population by divid-
ing the total number of deaths among that racial group by the
population of the racial group. We calculated age-
standardized rates using direct standardization with the stan-
dard population being the age/race distribution of the USA as
a whole in 2019. We standardized death rates using six age
groups: 0–29, 30–49, 50–64, 65–74, 75–84, and 85+. We
chose these age categories to optimize the balance between
having enough age strata to generate age-adjusted estimates
and having too narrow age strata such that there were missing
data and therefore precluding us from generating age-adjusted
estimates for certain states. Using these categories, we were
able to generate age-adjusted COVID-19 death rates for both
the non-Hispanic White and non-Hispanic Black populations
in 35 of the 50 states (Table 1). There were missing data for
deaths of non-Hispanic Black people in some age strata be-
cause the CDC suppresses any cell counts less than 10. The 15
excluded states were all less populated states with small Black
populations. Thus, their exclusion should not substantially
alter conclusions regarding the relationship between structural
racism on the vast majority of Black communities in the USA.
In fact, the 35 states included in the study account for 97.8%

of the national non-Hispanic Black population. Population
data by age, race, and state were obtained from the 2019
American Community Survey.

Main Predictor Variable

The main predictor variable was the state racism index, which
we developed and validated in previous research exploring the
relationship between structural racism and racial disparities in
fatal police shootings [49, 52]. The state racism index was
adapted from previous scales developed by Wallet Hub [53]
and by Lukachko et al. [54] and was shown to significantly
predict differences between states in the Black–White dispar-
ity in fatal police shooting rates of unarmed victims [49]. The
state racism index was listed in the Ford et al. book entitled
“Racism: Science & Tools for the Public Health Professional”
(see Appendix B: Selected Measures of Racism) [55]. The
dimensions in the state racism index are identical to those used
by Tan et al. [42] in their study of structural racism and
county-level COVID-19 death rates (residential segregation,
incarceration, economic status, and employment status), ex-
cept that we additionally consider racial disparities in educa-
tion. Our methods are also similar to those of Chambers et al.
[56], who examined the relationship between structural racism
at the county level and birth outcomes, and to those of Liu
et al. [57], who measured structural racism at the county level
and related it to maternal morbidity. We consulted the Groos
et al. review ofmethods used to quantify structural racism [58]
and confirmed that our approach is consistent with that used in
multiple other studies.

Details of the state racism index have been presented else-
where [49]. Briefly, the index measures structural racism at
the state level across five dimensions: (1) residential segrega-
tion; (2) incarceration; (3) educational attainment; (4) eco-
nomic indicators; and (5) employment status. The residential
segregation dimension consists of two components: (a) the
index of dissimilarity, a measure of the differential distribution
of two population groups; and (b) the isolation index, a mea-
sure of the spatial isolation of one racial group from another.
The incarceration dimension has one component: the ratio of
the incarceration rate of Black people to the incarceration rate
of White people. The educational attainment dimension has
one component: the ratio of the proportion of Black people
without a college education to the proportion of White people
without a college education. The economic dimension con-
sists of three components: (a) the ratio of the proportion of
Black people in rental housing to that ofWhite people in rental
housing; (b) the ratio of the Black poverty rate to the White
poverty rate; and (c) the ratio of median household income for
the White population to median household income for the
Black population. The employment dimension has two com-
ponents: (a) the ratio of the Black unemployment rate to the
White unemployment rate and (b) the ratio of the Black labor
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nonparticipation rate to the White labor nonparticipation rate.
For eachmeasure, the values across the 50 states are converted
into a scale from 0 to 100. The components are then averaged
to obtain a dimension score for each state. Finally, the scores
for the five dimensions are averaged to yield the final state
racism index.We constructed the state racism index using data
from the 2019 American Community Survey (education,

economics, and employment), 2018 national prisoner data
from the Bureau of Justice Statistics (incarceration rates)
[59], and the 2010 Decennial Census (segregation measures).
The index of dissimilarity and the isolation index were calcu-
lated for the non-Hispanic White and non-Hispanic Black
populations using the Census block as the lower level geo-
graphic unit. Details are shown in Appendix Table 5.

Table 1 Crude and age-adjusted
racial/ethnic disparities in
COVID-19 mortality rates
between the non-Hispanic Black
and non-Hispanic White
populations (N = 35 states)

Crude Age-Adjusted

State Black
death rate

White
death rate

Disparity
ratio

Black
death rate

White
death rate

Disparity
ratio

Racism
index

Alabama 114.0 88.2 1.3 142.7 73.3 1.9 35.0

Arizona 62.4 66.5 0.9 95.9 44.1 2.2 27.4

Arkansas 80.6 86.0 0.9 110.2 69.9 1.6 34.3

California 60.9 39.5 1.5 66.7 27.6 2.4 53.1

Colorado 71.6 43.0 1.7 112.8 42.3 2.7 52.7

Connecticut 194.8 144.0 1.4 258.0 94.4 2.7 60.3

Florida 105.3 79.6 1.3 139.2 46.0 3.0 35.2

Georgia 90.8 73.3 1.2 137.5 66.1 2.1 34.9

Illinois 129.3 79.8 1.6 151.5 61.7 2.5 61.0

Indiana 119.1 81.9 1.5 176.3 72.8 2.4 41.9

Iowa 70.7 88.4 0.8 174.1 70.1 2.5 52.4

Kansas 88.6 58.2 1.5 125.1 47.1 2.7 48.5

Kentucky 67.1 48.5 1.4 93.7 45.3 2.1 25.6

Louisiana 167.0 105.5 1.6 219.3 92.2 2.4 41.1

Maryland 108.9 71.1 1.5 136.8 53.9 2.5 46.7

Massachusetts 149.3 141.5 1.1 215.9 104.7 2.1 51.5

Michigan 193.9 62.9 3.1 230.0 51.4 4.5 51.9

Minnesota 61.7 63.3 1.0 163.5 51.5 3.2 62.6

Mississippi 142.8 111.2 1.3 194.1 92.3 2.1 39.4

Missouri 95.8 71.1 1.3 126.6 59.6 2.1 39.3

Nebraska 59.7 62.5 1.0 106.4 51.9 2.1 58.2

Nevada 83.4 58.1 1.4 113.8 44.6 2.6 31.1

New Jersey 238.8 170.5 1.4 277.1 118.7 2.3 66.3

New York 288.4 145.3 2.0 308.8 94.4 3.3 58.5

North
Carolina

43.7 27.0 1.6 54.7 22.5 2.4 38.6

Ohio 70.5 56.3 1.3 87.4 46.6 1.9 48.6

Oklahoma 47.3 60.9 0.8 66.6 48.5 1.4 37.3

Pennsylvania 135.3 80.4 1.7 168.2 57.0 3.0 53.2

Rhode Island 122.5 137.2 0.9 168.2 93.2 1.8 50.6

South
Carolina

116.9 75.2 1.6 141.3 62.7 2.3 43.4

Tennessee 82.7 62.9 1.3 114.6 55.0 2.1 33.7

Texas 68.7 62.3 1.1 105.5 53.9 2.0 34.7

Virginia 68.5 47.0 1.5 84.5 40.0 2.1 42.8

Washington 25.7 32.1 0.8 44.1 27.6 1.6 33.0

Wisconsin 78.3 61.9 1.3 143.9 49.8 2.9 72.3

United States 108.9 69.0 1.6 149.3 55.1 2.7 ------

The age-adjusted mortality rates were calculated using direct standardization to the 2019 US population
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Potential Mediating Variables

Although our primary objective was to explore the relation-
ship between structural racism and Black–White disparities in
COVID-19 mortality, a secondary aim was to examine poten-
tial mediating factors and to investigate whether or not these
factors completely explained any observed association.
Therefore, we collected data on racial disparities in several
areas that could potentially explain racial differences in
COVID-19 effects. We were guided by the work of Garcia
et al. [60], who—in an article on structural racism and the
disproportionate impact of the pandemic on Black and
Latinx adults—identified three mechanisms through which
structural racism may operate to increase the burden of
COVID-19 among these racial/ethnic groups: (1) increased
risk of exposure (e.g., disproportionate proportion of the pop-
ulation in high-contact essential jobs); (2) weathering process-
es (disproportionate presence of pre-existing health conditions
that may exacerbate the impact of COVID-19); and (3) dis-
parities in health care access and quality. We selected vari-
ables in each of these three categories that are available at the
state level and by race/ethnicity.

Differential Exposure Due to Occupation We used race-and
state-specific occupational data from the 2019 American
Community Survey [61] to derive two estimates of Black–
White disparities in occupations that may disproportionately
expose workers to COVID-19. First, we calculated the pro-
portion of workers for each racial/ethnic group in “exposed”
jobs. Following the classification suggested by Baker et al.
[62], exposed workers included those in health care occupa-
tions and those in protective service occupations. Second, we
calculated the proportion of workers in “essential” jobs. The
categories included here were health care occupations, protec-
tive service occupations, food preparation and serving,
cleaning and maintenance, personal care and services, con-
struction, repair, production, and transportation and material
moving. For each measure, we operationalized the racial dis-
parity as the ratio of the proportion of Black workers in those
occupations to the proportion of White workers in those oc-
cupations. Details are shown in Appendix Table 6.

Differential Severity of Disease Due to Co-morbidities Using
the 2019 Behavioral Risk Factor Surveillance System
(BFSSS) surveys [63], we calculated the proportion of adults
in each state who self-reported the presence of each of the
following conditions: hypertension, asthma, heart attack, an-
gina, diabetes, obesity, kidney disease, cancer, stroke, and
chronic obstructive lung disease (COPD). We also calculated
the proportion of adults who reported any one or more of these
conditions and the proportion who reported two or more of
these conditions. These calculations were performed separate-
ly for the non-Hispanic White population and the non-

Hispanic Black population. We estimated the Black–White
racial disparity in these co-morbidities by dividing the propor-
tion of Black adults with the condition by the proportion of
White adults with the condition.

Differences in Medical Care Due to Insurance Coverage
Disparities Using the 2019 Behavioral Risk Factor
Surveillance System (BFSSS) surveys [63], we calculated
the race-specific proportion of adults in each state who report-
ed not having health insurance and the proportion who report-
ed not being able to afford medical care at some point in the
past year. The Black–White disparity in health care access was
defined as the ratio of non-Hispanic Black adults who were
not insured or could not afford medical care divided by the
proportion of non-Hispanic White adults who were uninsured
or could not afford medical care.

Data Analysis

We began by calculating crude COVID-19 death rates for the
non-Hispanic White and non-Hispanic Black population in
each state. We then calculated race-specific, age-adjusted
COVID-19 death rates and compared these to the unadjusted
rates. Next, we conducted linear regression analyses to exam-
ine the relationship between the state racism index and differ-
ences in the magnitude of the Black–White disparity in age-
adjusted COVID-19 death rates across states. We then exam-
ined the relationship between each of the three mediating var-
iables and the racial disparity in death rates. Finally, we ex-
plored whether including the mediating variables in the same
linear regression would nullify the relationship between the
state racism index and any observed racial disparities in
COVID-19 mortality. Because of the multicollinearity be-
tween many of these predictor variables (Appendix Table 7),
we examined variance inflation factors for these multiple lin-
ear regressions and did not draw any inferences from analyses
unless all variance inflation factors were below 3.

Sensitivity Analysis

Because the racial disparity in incarceration rates is one com-
ponent of the state racism index and differences in incarcera-
tion rates have been shown to have a direct effect on the
likelihood of COVID-19 exposure [64], we repeated the anal-
yses with a recalculated state racism index that did not include
the incarceration dimension. The finding of an association
between this revised racism index and racial disparities in
COVID-19 mortality would suggest that any observed rela-
tionship between structural racism and differences in the racial
disparity in COVID-19 mortality across states was not being
driven completely by racial differences in incarceration rates.
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Results

Descriptive Results

For all 35 states, the Black–White disparity in COVID-19 mor-
tality rates was substantially greater when examining age-
adjusted rates compared to crude rates (Table 1). This shows
that relying on the crude death rates results in a marked under-
estimation of the magnitude of the racial disparity in COVID-
19 mortality between the Black and White populations. For
example, in eight states, the crude death rates suggested that
there was either no disparity or that the Black population was
dying from COVID-19 at a lower rate than the White popula-
tion. After direct age standardization, it became apparent that
the COVID-19 death rate for the Black population was higher
than that for the White population in all eight states, with the
rate ratio ranging from 1.4 to 3.2. Perhaps the most dramatic
difference was in Minnesota, where the crude death rates were
essentially the same for the Black and White populations, but
the age-adjusted rates revealed a marked disparity, with Black
Minnesotans dying at a rate 3.2 times greater than White
Minnesotans. For the USA overall, the ratio of Black to
White crude COVID-19 death rates was 1.6, while the ratio
of age-adjusted death rates was 2.7.

The age-adjusted death rate disparity ratios ranged from a
low of 1.4 in Oklahoma to a high of 4.5 inMichigan (Table 1).
The five states with the highest disparity ratios were Michigan
(4.5), New York (3.3), Minnesota (3.2), Florida (3.0), and
Pennsylvania (3.0). The five states with the lowest disparity

ratios were Oklahoma (1.4), Washington (1.6), Arkansas
(1.6), Rhode Island (1.8), and Ohio (1.9).

Among the 35 states, the state structural racism index
ranged from a low of 25.6 in Kentucky to a high of 72.3 in
Wisconsin (Table 1). The five states with the highest racism
index were all located in the Midwest or Northeast: Wisconsin
(72.3), New Jersey (66.3), Minnesota (62.6), Illinois (61.0),
and Connecticut (60.3). The five states with the lowest racism
index were all located in the Southeast or West: Kentucky
(25.6), Arizona (27.4), Nevada (31.1), Washington (33.0),
and Tennessee (33.7). The overall racism index for each state
along with the component indices are displayed in Appendix
Table 8.

Analytic Results

The five states with the highest Black–White disparity in
COVID-19 mortality rates had an average state structural rac-
ism index of 52.3, compared to 40.8 for the five states with the
lowest disparity (Table 1). The five states with the highest
structural racism indices had an average disparity ratio of
2.7, compared to 2.1 for the five states with the lowest racism
indices. A scatterplot of this relationship for all 35 states
showed a pattern of increasing racial disparities as the state
structural racism index increased (Fig. 1). A heat map also
showed a pattern of higher racism indices being associated
with greater Black–White disparities in age-adjusted
COVID-19 death rates (Fig. 2). The linear regression indicat-
ed that for each standard deviation increase in the state racism
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index, the COVID-19 death rate disparity ratio increased by
0.26 (95% CI, 0.08 to 0.44, P = 0.006) (Table 2). Each of the
five separate components of the state racism index was posi-
tively associated with the magnitude of the Black–White dis-
parity in COVID-19 death rates, although this relationship
was statistically significant only for the incarceration index
and the economic index.

In the multivariate analyses, the addition of racial dispar-
ities in occupational exposure, comorbidities, and health care
insurance or affordability did not substantially alter the rela-
tionship between the state racism index and the Black–White
racial disparity in COVID-19 mortality (Table 3). In the final
model, which controlled for all three of the potential mediat-
ing factors, the regression coefficient for the state racism index
was 0.29 (95% CI, 0.04–0.54; P = 0.022).

Sensitivity Analysis

We reran the regressions using a state racism index that did
not include the incarceration component. In the bivariate
analysis, the regression coefficient associated with a one
standard deviation increase in the state racism index was

0.31 instead of 0.26 and remained statistically significant.
In the multivariate analysis, the regression coefficient as-
sociated with a one standard deviation increase in the state
racism index was 0.37 instead of 0.29 and remained statis-
tically significant.

Fig. 2 Heat map showing the state structural racism index in gradations of color with the ratio of the age-adjusted Black COVID-19 mortality rate to the
age-adjusted White COVID-19 mortality rate shown in text in the middle of each state

Table 2 Results of linear regression showing coefficients representing
the change in the ratio of Black to White age-adjusted COVID-19 death
rates for each standard deviation increase in the state racism index and its
components, 95% confidence intervals (CI), and P values in bivariate
models (N = 35 states)

Racism index Regression coefficient 95% CI P value

Overall racism index 0.26 (0.08, 0.44) 0.006

Segregation index 0.19 (−0.07, 0.45) 0.140

Incarceration index 0.18 (0.02, 0.35) 0.034

Education index 0.19 (−0.01, 0.40) 0.067

Economic index 0.25 (0.01, 0.50) 0.041

Employment index 0.15 (−0.07, 0.37) 0.178

The regression coefficient shows the change in the ratio of Black toWhite
COVID-19 death rates for each standard deviation increase in the relevant
index
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Discussion

To the best of our knowledge, this is the first paper to quantify
the Black–White disparity in COVID-19 mortality at the state
level using directly standardized age-adjusted death rates. It is
also the first paper to explicitly model the Black–White dis-
parity in COVID-19mortality at the state level as a function of
an empirical measure of structural racism. We found that re-
lying upon crude death rate ratios resulted in a substantial
underestimation of the true magnitude of the disparity be-
tween Black and White COVID-19 mortality rates. We also
found that there is a robust relationship between the state
structural racism index and the magnitude of the Black–
White disparity in COVID-19 mortality rates. Each standard
deviation increase in the racism index was associated with an
increase of 0.26 in the ratio of directly age-adjusted COVID-
19 mortality rates among the non-Hispanic Black compared to
the non-Hispanic White population.

The importance of direct age standardization in examining
racial/ethnic disparities in COVID-19 mortality is illustrated
by a comparison of our estimate of the Black–White death rate
ratio in Minnesota (3.2) to that in previous studies. Two stud-
ies that relied upon crude death rates reported ratios of 1.45

[40] and 1.7 [38], and one study that relied upon indirectly
age-adjusted death rates reported a ratio of 1.4 [39]. The
COVID Racial Data Tracker (as of February 2021), which
relies upon crude death rate estimates, reported no racial/
ethnic disparity between non-Hispanic Black and non-
Hispanic White COVID-19 mortality rates in Minnesota
[34]. Finally, the APM Research Lab, which uses indirect
age standardization, reported a Black–White death rate ratio
of 2.1 for Minnesota as of February 2021 [33]. We found a
similar pattern of underestimation of the Black–White racial
disparity in COVID-19 mortality rates for the other states in
our study as well.

The most likely explanation for the discrepancy be-
tween the crude and age-adjusted estimates of the Black–
White disparity in COVID-19 mortality is that life expec-
tancy is lower for Black people compared to White people
[65]; therefore, the age distribution for the Black popula-
tion is skewed toward lower ages. Since lower age corre-
lates with lower COVID-19 mortality risk, the crude death
rate ratios provide an underestimate of the true racial dis-
parities. The lower life expectancy for Black people is it-
self associated with structural racism; thus, ironically, it is
structural racism that explains why the age-adjusted

Table 3 Results of linear regression showing coefficients representing
the change in the ratio of Black to White age-adjusted COVID-19 death
rates for each standard deviation increase in the state racism index, 95%

confidence intervals (CI), P values, and variance inflation factors (VIF) in
multivariate models (N=35 states)

Variables in model Regression coefficient 95% CI P value VIF

Model 1

State racism index 0.26 (0.04, 0.49) 0.023 1.49

Black–White disparity in exposed jobs 0.00 (−0.24, 0.23) 0.967 1.49

Model 2

State racism index 0.30 (0.09, 0.50) 0.006 1.26

Black–White disparity in essential jobs −0.25 (−0.87, 0.37) 0.416 1.26

Model 3

State racism index 0.26 (0.07, 0.45) 0.008 1.07

Black–White disparity in any comorbidity −0.02 (−0.48, 0.44) 0.925 1.07

Model 4

State racism index 0.42 (0.16, 0.68) 0.002 2.13

Black–White disparity in health insurance coverage −0.28 (−0.61, 0.06) 0.099 2.13

Model 5

State racism index 0.30 (0.11, 0.49) 0.003 1.13

Black–White disparity in inability to afford health care −0.18 (−0.49, 0.13) 0.241 1.13

Model 6

State racism index 0.29 (0.04, 0.54) 0.022 1.79

Black–White disparity in exposed jobs 0.02 (−0.24, 0.28) 0.854 1.74

Black–White disparity in any comorbidity −0.05 (−0.55, 0.45) 0.839 1.21

Black–White disparity in inability to afford health care −0.19 (−0.53, 0.14) 0.240 1.20

The regression coefficient shows the change in the ratio of Black toWhite COVID-19 death rates for each standard deviation increase in the independent
variable
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COVID-19 death rate ratios are much higher than the crude
ones. In fact, in our data set, the absolute magnitude of the
difference between the crude and adjusted death rate ratios
is strongly correlated with the state racism index (r = 0.45).

While many previous studies have documented the Black–
White racial disparity in COVID-19 mortality, this is the first
to explicitly model the differences in the level of this racial
disparity between states as an outcome variable in an attempt
to find factors that explain what one might call the “disparity
in the racial disparity” across states. This “disparity in dispar-
ities” is quite striking. For example, in Michigan, a Black
person is 4.5 times more likely to die of COVID-19 than a
White person, while in Oklahoma, a Black person is just 1.4
times more likely to die of COVID-19 than a White person.
We have shown that one factor associated with the magnitude
of this racial disparity in a state is the level of structural racism
in that state. The highest Black–White disparities in COVID-
19mortality rates were observed in the upper Midwest and the
Northeast, precisely those regions which have the highest
structural racism indices.

Although six other studies [42–47] found a relationship
between measures of structural racism and racial disparities
in COVID-19 mortality at the county level, this paper docu-
ments such a relationship at the state level. This finding is
important because it is at the state level that most power re-
sides to enact or refine laws related to public health and safety
that could directly impact these observed disparities [48].

Notably, the robust relationship between the state structural
racism index and the state-level Black–White disparity in
COVID-19 mortality persisted even after controlling for racial
differences in the proportion of the population with various
comorbidities, the proportion of workers in essential jobs, or
those with high levels of exposure, and the proportion of the
population without health insurance or without the ability to
pay for health care. This finding is significant because it sug-
gests that the explanation for the observed disparities goes
beyond differences in health care access, pre-existing health
conditions, and the likelihood of exposure. This implies that
intervening at the level of the individual (i.e., medical treat-
ment or reducing exposure) or at the level of the health care
system (i.e., improving health care access) is not adequate to
eliminate racial disparities in COVID-19-related mortality. As
structural racism in the USA has been a 400-year process of
deeply rooted racist practices and sustained inequity, it is im-
portant to recognize that changes in underlying economic and
political power structures are necessary in order to genuinely
abridge racial disparities. It is still important to address down-
stream consequences of structural racism, such as inequities in
health conditions, access, and exposure; however, interven-
tions must dismantle structural racism directly since it is the
upstream process, embedded within the culture of the USA,
which has created and sustained those inequities. This re-
search suggests that structural racism itself should be

considered an underlying cause of COVID-19 racial/ethnic
disparities. Thus, it provides empirical data to support the
view that structural or institutionalized racismmust be viewed
as the fundamental or root cause of COVID-19-related racial
health disparities [60, 66–74].

Limitations

The primary limitation of this study is the limited availability
of age-specific and race/ethnicity-specific COVID-19 mortal-
ity data in several states. This forced us to limit our analysis to
35 states for which sufficient data were provided to generate
directly age-standardized death rates. Therefore, our results
cannot necessarily be generalized to all 50 states. Similarly,
there were data limitations in calculating the racism indices for
several states. However, since these were the same states for
which there were limited mortality data, it did not result in our
having to drop any further states from the analysis. A second
important limitation is that in controlling for factors that are
directly related to COVID-19 mortality risk, our analysis was
subject to the problem of multicollinearity, as these factors
tend to be correlated with structural racism as well. It is
reassuring that the variance inflation factors were generally
less than two, a level that would indicate a multicollinearity
problem. Additionally, since COVID-19 is not well under-
stood, there could be unknown factors that confound the rela-
tionship between structural racism and disease mortality rates.
Third, our state racism index is just one of many that have
been used to quantify structural racism for empirical analyses.
Althoughwe have used and validated thismeasure previously,
we acknowledge that there is no singular approach to
operationalize such a complex phenomenon. While the intent
of this paper was specifically to examine Black–White differ-
ences in COVID-19 mortality, it is important to acknowledge
that other racial-ethnic groups, including Latinx, Asian
American, and Indigenous populations, are also experiencing
a disproportionate burden of disease and death, and the causes
of those disparities deserve attention as well. There is evidence
that the nature and effects of racial residential segregation and
structural racism are different for various racial/ethnic groups
[75]. As Gee emphasizes, “one should not assume a ‘one size
fits all’ conceptualization of contextual effects” [75 , p. 621].
Future research should explore both common and group-
specific mechanisms by which structural racism creates racial
disparities in COVID-19 morbidity and mortality.

Conclusion

Despite these limitations, this paper demonstrates that actual
disparities in COVID-19 mortality between the non-Hispanic
Black and non-Hispanic White populations are greater than
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what has previously been reported in studies that failed to
consider the race/ethnicity-specific age distribution of the pop-
ulation. Furthermore, this research documents that there are
marked differences in the magnitude of the Black–White dis-
parity in COVID-19 mortality across states and that these
differences are associated with the level of structural racism
in those states. We conclude that structural racism must now
be considered a root cause of the observed Black–White dis-
parity in COVID-19 mortality. Our research suggests that the
dismantling of long-standing systems of racial oppression is
critical to adequately address both the downstream and up-
stream causes of racial inequities in the disease burden of
COVID-19. As vaccination is now being implemented, there
is a danger that inequities in vaccine distribution may further
exacerbate racial/ethnic disparities in COVID-19-related mor-
bidity and mortality. Therefore, prioritization of Black com-
munities for vaccine distribution is essential in the nation’s
COVID-19 recovery plan.

Abbreviations ACS, American Community Survey; APM, American
Public Media; BRFSS, Behavioral Risk Factor Surveillance System;
CDC, Centers for Disease Control and Prevention; CI, confidence inter-
val; COPD, chronic obstructive pulmonary disease; COVID-19, corona-
virus disease 2019; NCHS, National Center for Health Statistics; SRR,
standardized rate ratio
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