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Abstract
Introduction Racial disparities in COVID-19 morbidity and mortality have been well-documented. However, there may also 
be racial disparities in COVID-19 vaccination rates which, if present, would further exacerbate the existing disparities. No 
previously published articles have identified and quantified potential racial disparities in vaccination throughout the USA at 
any geography lower than the national level.
Methods Using data compiled from state health departments, we calculated racial disparities in COVID-19 vaccination for 
the Black and Hispanic populations compared to the White population in each state. We explored the relationship between a 
state-level index of structural racism and the observed differences in the racial disparities in COVID-19 vaccination across 
states for both the Black and Hispanic populations by conducting linear regression analyses.
Results Racial disparities in COVID-19 vaccination were present for both the Black and Hispanic populations in the over-
whelming majority of states. There were vast differences between the states in the magnitude of the racial disparity in race-
specific vaccination rates. These differences were largely explained by differences in the level of structural racism in each 
state. The relationship between structural racism and the racial disparities in vaccination was not entirely explained by racial 
differences in vaccine hesitancy or political affiliation.
Conclusions There are marked racial disparities in COVID-19 vaccination throughout the USA, and structural racism is 
strongly associated with the magnitude of these disparities. Efforts to reduce these disparities must address not only individual 
behavior but must also confront the structural barriers that are inhibiting equitable vaccine distribution.

Keywords COVID-19 (coronavirus disease 2019) · COVID-19 vaccination · Health disparities · Structural racism · African 
American populations · Hispanic/Latinx populations · Vaccination

Abbreviations
ACS  American Community Survey
APM  American Public Media
CDC  Centers for Disease Control and Prevention
CI  Confidence interval
COVID-19  Coronavirus disease 2019
KFF  Kaiser Family Foundation

Introduction

It is no secret that there exist blatant disparities in COVID-
19 infection, hospitalization, and mortality between Black 
and Hispanic compared to White populations within the 
USA [1]. Previous studies have shown strong associations 
of these disparities with numerous forms of structural rac-
ism, such as economic inequality, residential segregation, 
and disproportionate incarceration [2, 3]. However, racial 
disparities may not end with the initial morbidity and mor-
tality from COVID-19, and several articles in this Jour-
nal have asked whether or not there are also disparities in 
COVID-19 vaccination rates between Black and Hispanic 
compared to White populations in the USA, which would 
further exacerbate the existing racial disparities [4–6]. If 
so, it is important not only to identify the existence of these 
disparities, but to also determine their magnitude, how they 
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differ across states, and if they share an association with 
structural racism. Our research seeks to explore these ques-
tions by quantifying racial disparities in COVID-19 vaccina-
tion rates between non-Hispanic Black and Hispanic com-
pared to non-Hispanic-White populations at the state level, 
examining the differences between the magnitude of those 
disparities across states, and investigating the relationship 
between structural racism and any observed racial disparities 
in vaccination rates.

Despite the importance of potential racial disparities 
in COVID-19 vaccination, we are not aware of any pub-
lished articles that have actually quantified these dispari-
ties throughout the USA at any geography lower than the 
national level. For example, the Centers for Disease Con-
trol and Prevention (CDC) has reported on racial disparities 
in COVID-19 vaccination nationally [7] and in one state 
(North Carolina) [8], but not at the state or county level. 
There is one published article that measures the association 
between components of structural racism and the Black-
White COVID-19 vaccination disparity across US coun-
ties, although it does not provide the level of disparity for 
each county [9]. The study measures the impact of economic 
stability, education access and quality, health care access 
and quality, neighborhood and built environment, and social 
and community context on racial disparities in COVID-19 
vaccination rates at the county level. While the data, this 
study produces, is extremely important, it is also important 
to analyze these disparities at the state level because the 
vaccine rollout and the priorities for vaccination are mainly 
at the discretion of the state powers. There are a number of 
web sites that provide race-specific vaccination rates at the 
state level [10–12], but because they are not published in 
the peer-reviewed literature, it is not clear how widely this 
information has been disseminated. In addition, these web 
sites do not provide any analysis of potential reasons for the 
observed differences in racial disparities across states. In 
short, we believe this is the first published paper to quan-
tify race-based disparities in COVID-19 vaccination rates 
at the state level and to examine potential explanations for 
the observed differences in the magnitude of the observed 
disparities across states.

There are conceptual reasons to believe that the Black 
and Hispanic populations may be subject to disparities in 
COVID-19 vaccination. Laurencin et al. have pointed to 
vaccine hesitancy in the Black community—deriving from 
vaccine misconceptions, the spread of misinformation, and 
mistrust—that may prevent individuals from being will-
ing to get vaccinated [4]. A survey investigating vaccine 
hesitancy reported that Black participants had a higher 
general medical mistrust than White and White-Hispanic 
participants, but there were no significant differences for 
Black-Hispanic participants [13]. Many factors influence the 
high vaccine hesitancy in these groups, some of them being 

past experiences of discrimination, political ideology, and 
sociodemographic factors [13]. The same survey found that 
experiences of everyday discrimination, structural discrimi-
nation, and healthcare discrimination were significantly and 
positively correlated with vaccine hesitancy [13]. In addi-
tion, political beliefs seem to affect the likelihood of getting 
vaccinated as one study found that Republicans tend to be 
more hesitant to become vaccinated than people of other 
political affiliations [14]. Lastly, findings of a survey dem-
onstrated that sociodemographic factors have a correlation 
with vaccine hesitancy, particularly lower levels of educa-
tion, which are significantly associated with higher degrees 
of medical mistrust [15].

Beyond individual-level factors, there is reason to believe 
that institutional and systemic factors—structural racism—
may also contribute to racial inequity in COVID-19 vaccine 
distribution. This could include factors such as increased 
distance to vaccination sites as a result of residential seg-
regation, lack of health insurance to provide easy access at 
medical settings, difficulty taking time off work due to much 
higher economic instability, transportation costs, difficulty 
obtaining child care, and fear of deportation if citizenship 
status is ascertained.

In this paper, we explore the relationship between struc-
tural racism and the Black-White disparity and Hispanic-
White disparity in COVID-19 vaccination rates across 45 
US states. We use racially stratified vaccination data, as 
recent as May 19, 2021, from the APM Research Lab, Kaiser 
Family Foundation, and Bloomberg, allowing for a detailed 
exploration of vaccination disparities within the USA for 
both the non-Hispanic Black and Hispanic populations 
compared to the non-Hispanic-White population. We work 
to “name racism” and “figure out the levers on which we 
can intervene,” as called for by many, like by Dr. Camara 
Jones in a recent webinar that explored vaccine hesitancy 
in the Black community [4]. Quantifying the magnitude of 
multiple components of structural racism and their associa-
tion with vaccination disparities may allow us to pinpoint 
the most effective means to intervene and create effective 
change.

Methods

Design Overview

Using data compiled from state health departments by the 
Kaiser Family Foundation [10], American Public Media 
[11], and Bloomberg [12], we calculated racial dispari-
ties in COVID-19 vaccination for the Black and Hispanic 
populations compared to the White population in each 
state. The racial disparity was defined as the difference 
in the proportion of the Black (or Hispanic) population 
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vaccinated compared to that of the White population in 
that state. Some states categorized White- or Black-His-
panic people as White or Black, while others separated 
these populations into Hispanic-White and Hispanic Black. 
The denominator in each case was the relevant popula-
tion from the 2019 American Community Survey. Using 
a previously developed state-level index of structural rac-
ism, we explored the relationship between this state racism 
index and the observed differences in the racial disparities 
in COVID-19 vaccination across states by conducting lin-
ear regression analyses.

Measures and Data Sources

Outcome Variable

The outcome variable was the Black-White or Hispanic-
White racial disparity in the proportion of the population 
that received at least one COVID-19 vaccination as of May 
17, 2021, defined as the difference (in percentage points) 
between the proportion of Black or Hispanic people vac-
cinated and the proportion of White people vaccinated in 
a given state. It is important to note that in some cases, the 
disparity being measured is between non-Hispanic Black 
people and non-Hispanic-White people, while in other cases, 
the disparity being measured is between Black people of 
all ethnicities and White people of all ethnicities. It is also 
important to remember that race is a social and political con-
struct without biological significance; thus, there are inher-
ent complexities in attempting to measure these constructs.

COVID-19 vaccination data are collected by each state 
health department. Although these data are reported to the 
Centers for Disease Control and Prevention (CDC) and some 
are made available on the CDC web site, race-specific vac-
cination rates by state are not. However, three health/media 
organizations have conducted and made available their own 
analyses of the state department web sites in order to provide 
weekly estimates of state-specific, race-specific COVID-19 
vaccination rates. We obtained data from each of these sites 
covering vaccination rates as of May 17, 2021.

Because the racial disparity was defined as the propor-
tion of vaccinated Black or Hispanic residents minus the 
proportion of vaccinated White residents, a negative number 
indicates the presence of a racial disparity, meaning that the 
proportion of Black or Hispanic people who are vaccinated 
is less than the proportion of White people who are vacci-
nated. A positive number would indicate the absence of any 
disparity, meaning that the proportion of vaccinated Black or 
Hispanic people is greater than the proportion of vaccinated 
White people. The more negative the number, the greater the 
disparity that is present.

Kaiser Family Foundation (KFF)

KFF continuously analyzes data from publicly available 
state health department web sites to estimate race-specific 
vaccination rates in 43 states [10]. States that do not report 
percentages of racial groups that received at least one dose 
of a vaccine are excluded, as are states that do not present the 
data in a format allowing for the calculation of the percent-
age of each racial group that were vaccinated. Because some 
states report data by race and ethnicity alone, while others 
report by race/ethnicity, KFF matches the population data 
to reflect the states’ racial/ethnic characterization in order 
to calculate the correct vaccination rate. Population data 
are obtained from the 2019 American Community Survey, 
1-year estimate. Because of separate reporting, vaccination 
rates for Pennsylvania exclude Philadelphia.

American Public Media (APM)

The APM Research Lab conducts a variety of demographic 
analyses and, as part of that work, has been periodically 
tracking race-specific rates of COVID-19 vaccination in 
the states based on its own monitoring and analysis of state 
health department web sites [11]. Its most recent data update 
covers the period through May 17, 2021. As with KFF, the 
denominators used for vaccination rate calculations are from 
the U.S. Census Bureau’s 2019 American Community Sur-
vey, 1-year estimate, and are matched to each state’s method 
of data collection for race and ethnicity. Also, as with KFF, 
states are omitted if they do not allow calculation of the 
proportion of each racial group that has received at least 
one dose of a vaccine. The reported data cover at total of 33 
states. APM considered reporting from both Philadelphia 
and the rest of the state so its estimates for Pennsylvania do 
include the entire state.

Bloomberg

The Bloomberg Vaccine Tracker analyzes state web sites to 
report race-specific vaccination rates for 45 states, claiming 
to account for 93.8% of all COVID-19 doses administered 
in the USA [12]. Its methods are similar to those of KFF and 
APM, except that it uses the 5-year American Community 
Survey estimates to derive the population denominators for 
each racial group. As with KFF, Bloomberg’s estimates for 
Pennsylvania exclude Philadelphia.

Using the combined data from these sources, we were 
able to generate race-specific COVID-19 vaccination rates 
for the White population in 45 states, the Black population 
in 45 states, and the Hispanic population in 42 states. The 
45-state sample excluded Arkansas, Montana, New Hamp-
shire, New Jersey, and Wyoming. It accounted for 313 mil-
lion people, or 95.4% of the population and for 40.0 million 
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Black people, or 95.9% of the Black population. The 42-state 
sample additionally excluded Hawaii, Kentucky, and West 
Virginia. It accounted for 305 million people, or 93.0% of 
the population and for 57.8 million Hispanic people, or 
95.7% of the Hispanic population.

Validity Checks and Sensitivity Analyses for Outcome 
Variable

Vaccination rate estimates from the KFF and Bloomberg 
sources were the most highly correlated, with correlation 
coefficients ranging from 0.88 to 0.92 (Table 1). Because 
of variability in the estimates, we conducted a sensitivity 
analysis to test the dependence of our findings on the data 
source. We conducted four different analyses: one for each 
data source and one for the average of the estimates across 
all three data sources. Associations were deemed valid only 
if they were present in all four analyses. The main findings 
presented are based on taking an average of the estimates 
from the three data sources.

Main Predictor Variable

The main predictor variable was the state racism index, 
which we originally developed in previous research explor-
ing the relationship between structural racism and racial dis-
parities in fatal police shootings [16, 17]. In that work, we 
found that the state racism index was significantly related 
to differences in the Black-White racial disparity in fatal 
police shooting rates of unarmed victims across states. More 
recently, we showed that the state racism index is a robust 
predictor of the magnitude of the Black-White disparity in 
COVID-19 mortality rates across states [2].

The state racism index measures structural racism at the 
state level across five dimensions: (1) economic indicators; 
(2) employment indicators; (3) incarceration; (4) educational 
attainment; and (5) residential segregation. The economic 
dimension consists of (a) the ratio of the proportion of Black 
people in rental housing to that of White 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 consists 

of (a) the ratio of the Black unemployment rate to the White 
unemployment rate and (b) the ratio of the Black labor non-
participation rate to the White labor non-participation rate. 
The incarceration dimension is the ratio of the incarceration 
rate of Black people to the incarceration rate of White peo-
ple. The educational attainment dimension is the ratio of the 
proportion of Black people without a college education to 
the proportion of White people without a college education. 
The residential segregation dimension consists of (a) the 
index of dissimilarity, a measure of the differential distribu-
tion of two population groups and (b) the isolation index, 
a measure of the spatial isolation of one racial group from 
another. For each measure, 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. 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, employment), 2019 national pris-
oner data from the Bureau of Justice Statistics (incarcera-
tion rates) [18], and the 2010 Decennial Census (segrega-
tion measures). The index of dissimilarity and the isolation 
index were calculated for the non-Hispanic-White and non-
Hispanic Black populations using the Census block as the 
lower-level geographic unit. Details are shown in Table 2.

We constructed a Hispanic state racism index using the 
identical procedure as above, except substituting the His-
panic population for the non-Hispanic Black population in 
each of the measures. We are not aware of any previous use 
of the Hispanic state racism index to examine the relation-
ship between structural racism and adverse health outcomes 
among the Hispanic population.

Potential Mediating Variables

Differences Between Racial Groups in COVID‑19 Vaccine 
Hesitancy

One might hypothesize that racial differences in vaccine hesi-
tancy could explain observed racial disparities in actual vacci-
nation rates. We used data from the U.S. Bureau of the Census 
Household Pulse Survey, a periodic national survey conducted 
by the Census Bureau during the COVID-19 pandemic begin-
ning on April 23, 2020, to measure race-specific vaccine hesi-
tancy [19]. The first pulse survey to measure COVID-19 vac-
cine hesitancy was the week 22 survey, which was conducted 
between January 6 and January 18, 2021. We used these data 
to calculate, for each state, the ratio of the proportions of the 
non-Hispanic Black population to non-Hispanic-White popu-
lation expressing vaccine hesitancy and the same ratio for the 
Hispanic compared to the White, non-Hispanic population. 
Respondents were considered vaccine hesitant if they reported 
that they would “definitely not” or “probably not” get a vaccine 

Table 1  Correlation matrix for three data sources for race-specific 
vaccination rates

Data sources White vaccina-
tion rates

Black vaccina-
tion rates

Hispanic 
vaccination 
rates

KFF-APM 0.95 0.79 0.69
KFF-Bloomberg 0.92 0.90 0.88
APM-Bloomberg 0.86 0.74 0.72
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Table 2  Definitions, data sources, and methods for calculation of the state racism index, 2019

Hispanic state racism index is calculated identically, except Hispanic population is substituted for non-Hispanic Black population

Dimension Measure Description Data source

Exposure risk Dissimilarity Index D = 1/2 SUM [blackpct—Whitepct] * 100, where 
blackpct is the proportion of the state’s Black pop-
ulation living in each block and Whitepct is the 
proportion of the state’s White population living in 
that block. Values are on a scale from 0 to100 with 
100 being the most spacially segregated by race. 
It represents the percentage of Black people who 
would have to move in order to achieve an equal 
distribution of White and Black people across all 
blocks within a state

US Decennial Census, 2010

Isolation Index I = 100—(SUM((blackpct)*(proportionblack)) * 
100), where blackpct is the proportion of the 
state’s Black population living in each block and 
proportion black is the proportion of people in that 
block who are Black. Values are on a scale from 
0 to 100 with higher values representing higher 
levels of segregation. It can be interpreted as the 
probability a Black person does not share a block 
area with a White person or as the extent to which 
Black members of a block are exposed only to one 
another

US Decennial Census, 2010

Segregation Index Average of Dissimilarity Index and Segregation 
Index

Incarceration Incarceration Index Ratio of Black incarceration rate to White incarcera-
tion rate for each state. Converted to 0–100 scale

US Bureau of Justice Statistics, 
National Prisoner Statistics

Education Education Index Ratio of proportion of Black adults ages 25 + with-
out a college degree to the proportion of White 
adults ages 25 + without a college degree for each 
state. Converted to 0–100 scale

2019 American Community Survey

Economic Poverty Index Ratio of proportion of Black people living under the 
poverty level to the proportion of White people 
living under the poverty level for each state. Con-
verted to 0–100 scale

2019 American Community Survey

Income Index Ratio of White median annual household income to 
Black median annual household income for each 
state. Converted to 0–100 scale

2019 American Community Survey

Rental Index Ratio of proportion of Black people in rental hous-
ing to proportion of White people in rental hous-
ing for each state. Converted to 0–100 scale

2019 American Community Survey

Economic Index Average of Poverty Index, Income Index, and Rental 
Index

Employment Labor Force Participation Index Ratio of proportion of Black people not partici-
pating in the labor force to proportion of White 
people not participating in the labor force for each 
state. Converted to 0–100 scale

2019 American Community Survey

Unemployment Index Ratio of proportion of unemployment rate among 
Black people to the unemployment rate among 
White people for each state. Converted to 0–100 
scale

2019 American Community Survey

Employment Index Average of Labor Force Participation Index and 
Unemployment Index

Overall State 
Structural Rac-
ism Index

Racism Index Average of Segregation Index, Incarceration Index, 
Education Index, Economic Index, and Employ-
ment Index
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or if they refused to answer the question about whether they 
were vaccinated. Our rationale for including refusal to answer 
the question as being vaccine hesitant is that we suspect refusal 
to answer the question reflects some level of hostility toward 
the issue which is itself likely a manifestation of vaccine hesi-
tancy. As we operationalize it, then, vaccine hesitancy is the 
failure to indicate that one is definitely or probably going to get 
the vaccine. The adjustment for vaccine hesitancy was com-
puted by dividing the percentage of the Black population that 
was vaccine hesitant by the percentage of the White population 
that was vaccine hesitant. We acknowledge that there are com-
plexities in measuring the construct of “vaccine hesitancy” and 
that in some cases, a person classified as “vaccine hesitant” 
may actually be “vaccine deliberate,” or waiting for a longer 
period of time before seeking vaccination.

Support for President Donald Trump in 2020 Election

For each state, we included the proportion of presidential 
voters who cast ballots for President Trump [20]. One might 
hypothesize that states with stronger support for President 
Trump might have greater vaccine hesitancy and that this 
support might be differential with respect to race. In fact, an 
analysis by the Kaiser Family Foundation documented that 
Trump voters are significantly less likely to be vaccinated for 
COVID-19 than those that voted for Biden [21].

Data Analysis

We began by calculating the difference (in percentage 
points) between the proportion of Black or Hispanic people 
vaccinated and the proportion of White people vaccinated 
in each state. Next, we conducted linear regression analyses 
to examine the relationship between the state racism index 
and differences in the magnitude of the Black-White and 
Hispanic-White disparities in COVID-19 vaccination rates 
across states. Finally, we explored whether including the 
mediating variables in the same linear regression altered the 
relationship between the state racism index and any observed 
racial disparities in COVID-19 vaccination. To ease inter-
pretation of the regression coefficients, we standardized the 
independent variables so that the coefficient represents the 
change in the magnitude of the vaccination rate difference 
for each one standard deviation increase in the relevant 
structural racism index.

Results

Descriptive Results

Of the 50 states analyzed, we were able to collect reliable 
Black-to-White vaccination rate difference data from 45 

states (Table 3). There was a widespread Black racial dispar-
ity in vaccination rates in 43 states (96% of reporting states), 
in which the proportion of Black people who were vacci-
nated minus the proportion of White people who were vac-
cinated was negative. Only two states did not have a Black 
racial disparity: Alaska (+ 1.4%) and Oregon (+ 0.1%).The 
five states with the highest Black racial disparity were Penn-
sylvania (− 24.9%), South Dakota (− 24.0%), North Dakota 
(− 22.9%), Connecticut (− 21.3%), and Florida (− 20.5%). 
The five states with the lowest Black racial disparity (other 
than Alaska and Oregon) were Idaho (− 1.8%), Mississippi 
(− 2.1%), Louisiana (− 2.5%), Alabama (− 3.0%), and Maine 
(− 4.9%).

Similarly, of the 42 states with reliable data on the His-
panic-to-White vaccination rate difference, 38 states (90.5%) 
had negative differences in the proportion of Hispanic peo-
ple who were vaccinated minus the proportion of White 
people who were vaccinated, indicating the presence of a 
Hispanic racial disparity (Table 3). Only four states (9.5%) 
did not have a Hispanic racial disparity. The five states with 
the highest Hispanic racial disparity were South Dakota 
(− 37.6%), Colorado (− 29.8%), Massachusetts (− 20.9%), 
Arizona (− 20.0%), and Pennsylvania (− 19.9%). The five 
states with the lowest Hispanic racial disparity were Alaska 
(+ 20.5%), Virginia (+ 8.2%), Vermont (+ 7.3%), Missouri 
(+ 4.2%), and Maine (− 3.3%).

We were able to calculate state racism indices for all 50 
states for both Black and Hispanic populations. The Black 
state racism index ranged from a low of 23 in New Hamp-
shire to a high of 72 in Wisconsin (Table 3). The five highest 
states were all located in the Midwest or Northeast: Wiscon-
sin (72), New Jersey (66), Minnesota (63), Illinois (61), and 
Connecticut (60). The five states with the lowest Black state 
racism index were New Hampshire (23), New Mexico (25), 
Kentucky (26), Hawaii (27), and Arizona (27). The mean of 
the Black state racism index across the 50 states was 43, with 
a standard deviation of 12.

The Hispanic state racism index ranged from a low 18 in 
West Virginia to a high of 75 in Connecticut (Table 3). The 
five highest states were all located in the Northeast: Con-
necticut (75), Massachusetts (74), Rhode Island (66), New 
York (64), and Pennsylvania (61). Four of the five lowest 
states were located in the southern US: West Virginia (18), 
Kentucky (22), Arkansas (25), Alaska (26), and Virginia 
(28). The mean of the Hispanic state racism index across the 
50 states was 41, with a standard deviation of 13.

Analytic Results

The relationship between the Black state racism index and 
the magnitude of the Black-White COVID-19 vaccina-
tion disparity is shown in heat map form (Fig. 1) and as 
a scatterplot (Fig. 3). Similarly, the relationship between 
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Table 3  Racial disparities in 
COVID-19 vaccination rates 
as of May 17, 2021 and state 
racism indices

Vaccination rates are the average of the three data sources: KFF, APM, and Bloomberg

State Black-White disparity Hispanic-White disparity

Black vaccination rate–
White vaccination rate

Black state 
racism index

Hispanic vaccination rate–
White vaccination rate

Hispanic state 
racism index

Alabama  − 3.0 35.0  − 8.7 43.1
Alaska  + 1.4 34.9  + 20.5 26.2
Arizona  − 14.8 27.4  − 20.0 42.4
California  − 16.8 53.1  − 18.6 50.8
Colorado  − 16.4 52.7  − 29.8 55.4
Connecticut  − 21.3 60.3  − 18.2 74.7
Delaware  − 14.9 37.0  − 14.0 42.5
Florida  − 20.5 35.2  − 10.9 31.3
Georgia  − 9.5 34.9  − 13.6 33.4
Hawaii  − 20.4 26.7 29.2
Idaho  − 1.8 28.0  − 9.0 35.0
Illinois  − 14.9 61.0  − 10.6 45.2
Indiana  − 13.4 41.9  − 13.0 34.7
Iowa  − 18.6 52.4  − 11.2 42.7
Kansas  − 10.6 48.5  − 6.8 42.5
Kentucky  − 8.5 25.6 22.0
Louisiana  − 2.5 41.1  − 4.7 33.3
Maine  − 4.9 42.8  − 3.3 38.5
Maryland  − 12.6 46.7  − 15.1 35.0
Massachusetts  − 16.2 51.5  − 20.9 74.1
Michigan  − 11.5 51.9  − 10.9 34.4
Minnesota  − 17.6 62.6  − 17.1 48.9
Mississippi  − 2.1 39.4  − 7.1 38.2
Missouri  − 8.9 39.3  − 4.2 28.9
Nebraska  − 12.8 58.2  − 12.2 52.1
Nevada  − 12.0 31.1  − 6.0 29.2
New Mexico  − 14.8 25.2  − 14.6 46.3
New York  − 17.0 58.5  − 13.0 64.2
North Carolina  − 6.8 38.6  − 9.9 36.6
North Dakota  − 22.9 50.7  − 17.2 48.2
Ohio  − 14.6 48.6  − 10.7 41.5
Oklahoma  − 8.6 37.3  − 7.7 33.4
Oregon  + 0.1 29.9  − 16.2 29.0
Pennsylvania  − 24.9 53.2  − 19.9 61.3
Rhode Island  − 17.5 50.6  − 18.2 66.2
South Carolina  − 7.4 43.4  − 8.2 35.1
South Dakota  − 24.0 36.2  − 37.6 55.7
Tennessee  − 6.6 33.7  − 3.7 29.6
Texas  − 12.0 34.7  − 7.0 46.8
Utah  − 12.3 50.8  − 13.5 41.9
Vermont  − 19.3 43.5  + 7.3 33.6
Virginia  − 6.6 42.8  + 8.2 27.6
Washington  − 7.2 33.0  − 13.4 38.0
West Virginia  − 6.8 33.4 18.1
Wisconsin  − 18.9 72.3  − 15.0 50.9
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the Hispanic state racism index and the magnitude of the 
Hispanic-White COVID-19 vaccination disparity is shown in 
heat map form (Fig. 2) and as a scatterplot (Fig. 4). In both 
cases, there is a clear positive relationship between these 
measures of structural racism and the magnitude of the racial 
disparity in COVID-19 vaccination at the state level (Figs. 1, 
2, 3, and 4).

Based on the linear regression analyses, for each one 
standard deviation increase in the Black state racism index, 
the Black vaccination rate was 3.15 percentage point lower 
than the White vaccination rate (95% CI, − 1.27 to − 5.03) 
(Table 4). The overall racism index as well as two of its 
five components (the education and incarceration indices) 
had a statistically significant positive correlation with the 
magnitude of the Black-White vaccination rate disparity. For 
each one standard deviation increase in the education index, 
the Black vaccination rate was 3.55 percentage point lower 
than the White vaccination rate (95% CI, − 1.70 to − 5.40). 
The same increase in the incarceration index was associated 
with an increase in the difference between White and Black 
vaccination rates of 3.39 (95% CI, − 1.47 to − 5.30).

We also analyzed the data after adjusting for vaccine hesi-
tancy in White compared to minority populations and for the 
percentage of Trump votes in the state. After adjustment, a 

one standard deviation increase in the racism index for Black 
people in a state was associated with a 2.87 percentage point 
(95% CI, − 0.84 to − 4.90) increase in the difference between 
the proportion of the Black population that was vaccinated 
compared to the percentage of the White population that 
was vaccinated in that state (Table 4). The overall racism 
index and two of its five component indices were statistically 
significantly related to the magnitude of the racial disparity 
in vaccination rates. A one standard deviation increase in 
the economic index was associated with an increase of 2.46 
percentage point (95% CI, − 0.29 to − 4.63) in the difference 
between White and Black vaccination rates. A one standard 
deviation increase in the incarceration index was associated 
with an increase of 2.98 percentage point (95% CI, − 0.82 
to − 5.14) in the difference between White and Black vac-
cination rates. The regression coefficient for the education 
index was no longer statistically significant.

In the Hispanic population, a one standard deviation 
increase in the racism index was associated with a 6.27 
percentage point (95% CI, − 3.79 to − 8.75) increase in the 
difference between the White and Hispanic vaccination 
rates (Table 5). In addition to the statistically significant 
positive correlation between the state Hispanic racism 
index and the difference between Hispanic and White 

Fig. 1  Heat map showing extent of Black-White disparity in COVID-19 vaccination rates in color gradations and Black state racism index for 
each state
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Fig. 2  Heat map showing extent of Hispanic-White disparity in COVID-19 vaccination rates in color gradations and Hispanic state racism index 
for each state

Fig. 3  Scatterplot of the magnitude of the Black-White COVID-19 vaccination disparity in each state in relation to the Black state racism index
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vaccination rates, all five component indices were statis-
tically significantly associated with a greater magnitude of 
the Hispanic-White vaccination rate disparity.

After adjustment, each one standard deviation increase 
in the state Hispanic racism index was associated with a 
6.77 percentage point increase in the difference between 
White and Hispanic vaccination proportions (Table 5). 
Four of the five component indices (all except the eco-
nomic index) were also significantly related to an increase 
in the difference between the White and Hispanic vaccina-
tion rates.

An increase in the Hispanic racism index had a larger 
effect on the difference between White and Hispanic vacci-
nation rates than an increase in the Black racism index had 

on the difference between White and Hispanic vaccination 
rates (Tables 4 and 5).

The relationship between the Black racism index and the 
Black-White disparity in vaccination was unchanged no mat-
ter which of the three databases were relied upon (Table 6). 
In all three cases, a one standard deviation increase in the 
Black racism index was associated with an increase of 
between 2.64 and 3.39 percentage points in the difference 
between Black and White vaccination proportions.

The relationship between the Hispanic racism index 
and the Hispanic-White disparity in vaccination remained 
unchanged when relying upon the KFF or APM databases; 
however, the relationship was no longer statistically signifi-
cant when using the Bloomberg data set (Table 7).

Fig. 4  Scatterplot of the magnitude of the Hispanic-White COVID-19 vaccination disparity in each state in relation to the Hispanic state racism 
index

Table 4  Relationship between 
structural racism and Black-
White disparities in COVID-19 
vaccination rates across 45 
states

* Indicates coefficient is significant at the p < 0.05 level. Significant findings are shown in bold type
The adjusted analyses control for racial disparities in vaccine hesitancy and for the political affiliation in 
each state. Regression coefficients represent the change in the absolute percentage point difference between 
the Black and White vaccination rates for each one standard deviation increase in the structural racism 
index shown

Variable Unadjusted coefficient (95% CI) Adjusted coefficient (95% CI)

Black State Racism Index  − 3.15* (− 1.27 to − 5.03)  − 2.87* (− 0.84 to − 4.90)
Economic Index  − 1.96 (− 4.13 to + 0.22)  − 2.46* (− 4.63 to − 0.29)
Employment Index  − 0.81 (− 2.78 to + 1.16)  − 1.47 (− 3.42 to + 0.48)
Education Index  − 3.55* (− 1.70 to − 5.40)  − 2.73 (− 5.45 to + 0.00)
Incarceration Index  − 3.39* (− 1.47 to − 5.30)  − 2.98* (− 0.82 to − 5.14)
Segregation Index  + 0.14 (− 1.93 to + 2.22)  + 0.04 (− 1.99 to + 2.07)
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Discussion

To the best of our knowledge, this is the first published 
national study to quantify the level of the racial disparity 
in COVID-19 vaccination rates at the state level and to 
explore the relationship between structural racism and the 
differences in the magnitude of the observed racial dispari-
ties across states. We found that (1) racial disparities in 
COVID-19 vaccination were present for both the Black 
and Hispanic populations in the overwhelming majority of 
states; (2) there were vast differences between the states in 
the magnitude of the racial disparity in race-specific vac-
cination rates; (3) these differences between states were 
largely explained by differences in the level of structural 
racism in each state; and (4) the relationship between 
structural racism and the racial disparities in vaccination 
was not entirely explained by racial differences in vaccine 
hesitancy or political affiliation.

The first major implication of this paper is that we 
have documented the almost uniform presence of racial 
disparities in COVID-19 vaccination for both the Black 

and Hispanic populations. In some cases, the magnitude 
of the observed disparities is striking. For example, in 
Pennsylvania, there was a 25 percentage point difference 
between the proportions of Black people and White peo-
ple who were vaccinated. In South Dakota, there was a 
38 percentage point difference between the proportions 
of Hispanic people and White people who were vacci-
nated. These differences would be expected to exacerbate 
the existing racial disparities in COVID-19 morbidity and 
mortality as time goes on. Thus, our research predicts that 
the documented racial disparities in COVID-19 morbidity 
and mortality are likely to increase over time, not decrease.

An important finding of this research is that the states 
with the highest racism indices are concentrated in particular 
regions, mainly the Northeast and Midwest, while some of 
the states with the lowest indices are located in the South. 
Although some people perceive the South as being more 
racist, some of the most blatant forms of structural racism, 
such as redlining, housing exclusion, sundown towns, and 
mortgage discrimination were rampant in the Midwest and 
Northeast, areas that initially had fewer Black people and 
went to these extremes to maintain White hegemony.

Table 5  Relationship between 
structural racism and Hispanic-
White disparities in COVID-19 
vaccination rates across 45 
states

* Indicates coefficient is significant at the p < 0.05 level. Significant findings are shown in bold type
The adjusted analyses control for racial disparities in vaccine hesitancy and for the political affiliation in 
each state. Regression coefficients represent the change in the absolute percentage point difference between 
the Hispanic and White vaccination rates for each one standard deviation increase in the structural racism 
index shown

Variable Unadjusted coefficient (95% CI) Adjusted coefficient (95% CI)

Hispanic State Racism Index  − 6.27* (− 3.79 to − 8.75)  − 6.77* (− 3.89 to − 9.66)
Economic Index  − 3.27* (− 0.10 to − 6.44)  − 2.77 (− 6.26 to + 0.72)
Employment Index  − 4.58* (− 1.83 to − 7.33)  − 4.81* (− 1.68 to − 7.94)
Education Index  − 5.10* (− 2.53 to − 7.67)  − 5.08* (− 2.29 to − 7.86)
Incarceration Index  − 4.31* (− 1.62 to − 7.00)  − 4.15* (− 1.16 to − 7.13)
Segregation Index  − 4.82* (− 1.93 to − 7.71)  − 4.59* (− 1.60 to − 7.59)

Table 6  Sensitivity analysis—relationship between structural racism 
and Black-White disparities in COVID-19 vaccination rates across 45 
states based on three different databases

* Indicates coefficient is significant at the p < 0.05 level. Significant 
findings are shown in bold type
Regression coefficients represent the change in the absolute percent-
age point difference between the Black and White vaccination rates 
for each one standard deviation increase in the Black state racism 
index

Database Unadjusted coefficient for 
Black State Racism Index 
(95% CI)

Average of all three  − 3.15* (− 1.27 to − 5.03)
Kaiser Family Foundation  − 3.39* (− 1.22 to − 5.56)
American Public Media  − 2.64* (− 0.63 to − 4.65)
Bloomberg  − 2.96* (− 0.95 to − 4.98)

Table 7  Sensitivity analysis—relationship between structural racism 
and Hispanic-White disparities in COVID-19 vaccination rates across 
42 states based on three different databases

* Indicates coefficient is significant at the p < 0.05 level. Significant 
findings are shown in bold type
Regression coefficients represent the change in the absolute percent-
age point difference between the Hispanic and White vaccination 
rates for each one standard deviation increase in the Hispanic state 
racism index

Database Unadjusted coefficient for 
Hispanic State Racism Index 
(95% CI)

Average of all three  − 6.27* (− 3.79 to − 8.75)
Kaiser Family Foundation  − 5.42* (− 3.06 to − 7.78)
American Public Media  − 5.30* (− 2.72 to − 7.87)
Bloomberg  − 2.13 (− 5.58 to + 1.32)
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One of the contributions of this paper is that it is the first 
to reveal the usefulness of the Hispanic state racism index by 
demonstrating that this index is strongly related to the level 
of the Hispanic-White disparity in COVID-19 vaccination 
across states. In fact, we found that all five dimensions of 
the racism index—economic, employment, incarceration, 
segregation, and education—were significantly related to 
differences in the Hispanic-White vaccination disparity; 
four of these remained significant even after controlling for 
vaccine hesitancy and political affiliation. The availability of 
this Hispanic racism index might lead to future research to 
explore whether it may also be associated with other health 
outcomes.

This paper documents that structural racism is strongly 
associated with differences in the magnitude of the observed 
racial disparities in COVID-19 vaccination for both the 
Black and Hispanic populations. The only other paper we 
are aware of that examined, this relationship did so at the 
county level and found that racial differences in median 
income were positively related to the Black-White disparity 
in vaccination rates [9].

Another important finding of this paper is that vaccine 
hesitancy does not appear to be the sole factor causing the 
observed racial disparities in COVID-19 vaccination. This 
finding is consistent with the study by Agarwal et al., which 
found that controlling for vaccine hesitancy did not explain 
county-level differences in the magnitude of the Black-White 
disparity in vaccination [9]. The problem appears to be more 
than just an individual-level one, but to involve a range of 
structural factors stemming from racist institutions and sys-
tems. For example, even if someone wants to be vaccinated, 
there may be structural barriers such as inability to take time 
off of work, inability to afford child care, lacking access to 
transportation, a lack of mass vaccination sites at locations 
that are publicly accessible, fear of interrogation about one’s 
immigration status, and even potential intimidation associ-
ated with the presence of law enforcement personnel at vac-
cination sites. Putting too much of an emphasis on vaccine 
hesitancy risks taking a victim-blaming perspective, when 
our findings suggest that the problem is more of a systemic 
one. Campaigns to reduce the racial disparity in vaccination 
should therefore focus not merely on trying to persuade peo-
ple to get vaccinated, but on reducing the structural barriers 
that stand in the way. By continuing on the victim-blaming 
trajectory, we risk further exacerbating the previously docu-
mented disparities in COVID-19 morbidity and mortality, as 
more infectious and potentially dangerous variants (such as 
the Delta variant) pose even greater risks for unvaccinated 
people than may have been present during the early waves 
of the pandemic. As Stoler et al. recently concluded: “Health 
education programs focused on building medical trust may 
underperform if they do not address structural racism” [22], 

p.2]. Corbie-Smith went even further, suggesting that “vac-
cine hesitancy is a scapegoat for structural racism” [23].

Our results indicated that Alaska and Oregon were the 
only two states that did not report a disparity in COVID-
19 vaccination between the non-Hispanic-White and Black 
populations. While it is beyond the scope of this paper to 
analyze the reasons for the achievement of racial equity 
in these two states on this measure, it is important to note 
the following. In Alaska, vaccine clinics were deliberately 
placed in underserved or disproportionately affected areas 
[24]. Specifically, Alaska used a CDC measure of social 
vulnerability—the Area Deprivation Index—to prioritize 
areas to preferentially target for vaccine distribution, which 
was done by partnering with federally qualified health cent-
ers and with other community-based organizations [24]. In 
Oregon, the state health department required all local juris-
dictions to submit a plan detailing how they were going to 
eliminate racial/ethnic disparities in COVID-19 vaccina-
tion by August 31, 2021 [25]. Each local health department 
had to detail a plan to “close the specific vaccine equity 
gaps among specific racial and ethnic populations” [25]. In 
addition, both Alaska and Oregon have proportionately low 
Black and Hispanic populations.

Limitations

The most important limitation of this study is the absence 
of a uniform definition of race and ethnicity across the state 
health departments. Some of the states classified race alone 
and then separately classified ethnicity, while others clas-
sified race and ethnicity jointly. In the former case, what is 
being called the “White” population actually includes people 
who are also Hispanic. This is likely to reduce the observed 
disparities in vaccination rates between the Hispanic and 
White alone populations, since Hispanic people are being 
compared to a combination of Hispanic-White people and 
non-Hispanic-White people. Despite this limitation, we 
found that the regression coefficient for the state racism 
indices was similar when we stratified the analysis by the 
type of race/ethnicity classification used (i.e., conducting 
separate regressions for states with each type of classifica-
tion system). For the Black-White disparity regressions, the 
regression coefficient for the state racism index remained 
significant at the p < 0.10 level for both models. For the His-
panic-White disparity regressions, the regression coefficients 
for the state racism index remained significant at the p < 0.05 
level for both models. Therefore, we do not believe that the 
differences in race/ethnicity classification affect the validity 
of our conclusion that structural racism is associated with 
the magnitude of racial disparities in COVID-19 vaccination 
for both the Black and Hispanic populations.
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A second limitation of the analysis is that there were 
missing data for five states for the Black-White disparity 
analysis and for eight states for the Hispanic-White dispar-
ity analysis. Therefore, our results cannot be generalized to 
all 50 states. However, the 45-state sample accounted for 
95% of the population, and the 42-state sample accounted 
for 93% of the population.

A third limitation is that the vaccine hesitancy data are 
based on the U.S. Census Bureau’s Household Pulse Sur-
vey, which has an extremely low response rate in the range 
of 2 to 10% [26]. Moreover, one reason for non-response 
could be apprehension about reporting vaccine hesitancy 
to a government agency; thus, these estimates could be 
biased toward underestimating the actual degree of vac-
cine hesitancy.

Fourth, our structural racism index did not include any 
measure of disparities in health care access (such as dif-
ferences in health insurance coverage). Thus, it may be 
missing an important aspect of structural racism that could 
be directly related to vaccination. Although the vaccine is 
free, people without trusted health care practitioners may 
be less likely to get vaccinated, despite the fact that it does 
not require health insurance.

Finally, two of the three data sources reported data for 
Pennsylvania that excluded the city of Philadelphia. Since 
Philadelphia is the largest city in the state and contains 
the largest Black and Hispanic populations of any city in 
the state, this could substantially skew the racial disparity 
estimates. Therefore, all data reported on Pennsylvania in 
this paper should be treated cautiously.

Conclusion

Despite these limitations, this paper demonstrates that 
there are marked racial disparities in COVID-19 vacci-
nation throughout the USA and that structural racism is 
strongly associated with the magnitude of these dispari-
ties. Efforts to reduce these disparities must address not 
only individual behavior (e.g., “vaccine hesitancy”) but 
must confront the structural barriers, such as racial inequi-
ties in economic status, employment, education, incarcera-
tion, and segregation—resulting from decades of systemic 
racism—that are inhibiting equitable vaccine distribution.
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