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Vaccination is a critical preventive measure to reduce COVID-19 health risks. We utilize full information
maximum likelihood (FIML) logistic regression to analyze COVID-19 vaccine hesitancy in a national sample of
United States (US) adults (N = 2,022). Online survey data was collected between September 7th and October 3rd,
2021. Before weighting, the racial composition of the sample was as follows: Asian American (15.0 %), Black/
African American (20.0 %), Hispanic/Latino (20.0 %), American Indian or Alaska Native (12.6 %), Native Ha-
waiian or Pacific Islander (12.5 %), and White (20.0 %). Informed by the Increasing Vaccination Model (IVM),
we assessed the relationship between COVID-19 vaccine hesitancy and experiences of racial discrimination
(Krieger’s 9-item measure). Odds of COVID-19 vaccine hesitancy were greater for most younger age groups,
women (OR = 1.96; 95 % CI[1.54, 2.49]), Black/African American respondents (OR = 1.68; 95 % CI[1.18,
2.39]), those with a high school education or less (OR = 1.46; 95 % CI[1.08, 1.98]), Independent (OR = 1.77; 95
% CI[1.34, 2.35]) or Republican political affiliation (OR = 2.69; 95 % CI[1.92, 3.79]), and prior COVID-19
infection (OR = 1.78; 95 % CI[1.29, 2.45]). Odds of COVID-19 vaccine hesitancy were 1.04 greater for every-
one unit increase in lifetime experiences of racial discrimination (95 % CI[1.02, 1.05]). Odds of COVID-19
vaccine hesitancy were lower for Asian American respondents (OR = 0.682; 95 % CI[0.480, 0.969]), and
those who had a primary care doctor had reduced odds of COVID-19 vaccine hesitancy (OR = 0.735; 95 % CI
[0.542, 0.998). Our primary finding provides support for a link between experiences of racial discrimination and
hesitancy towards a COVID-19 vaccine among US adults. We discuss implications for public health officials and
future research.

1. Introduction

COVID-19 has become a leading cause of death in the United States
(US) (Ahmad and Anderson, 2021; Woolf et al., 2021), with some esti-
mates calculating a global death toll of 18 million by the end of 2021
(COVID-19 Excess Mortality Collaborators, 2022). COVID-19 deaths
have been disproportionately experienced by people of color and Black
individuals in particular (McLaren, 2020). The pandemic reduced life
expectancy by more than two years for Black individuals in the US,
resulting in the elimination of over a decade of progress in narrowing the
Black-White gap in life expectancy (Andrasfay and Goldman, 2021).

Vaccination against COVID-19 prevented an estimated 1.1 million
US deaths by November of 2021 (Schneider et al., 2021). However, 15 %
of US residents remained unvaccinated as of December 2021 (Monte,
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2021), racial disparities in vaccination rates persist (Reitsma et al.,
2021; Ndugga et al., 2022), and vaccine hesitancy presents a significant
challenge to increasing COVID-19 vaccine uptake. Racial disparities in
hesitancy towards COVID-19 vaccination may be a pathway through
which racial health disparities are reproduced or exacerbated. Racial
disparities in COVID-19 vaccine hesitancy vary by age (King et al., 2021)
and have narrowed over time, with the largest reductions among Black
and Hispanic adults (Daly et al., 2021); however, research has consis-
tently shown high rates of hesitancy among Black adults (Aw et al.,
2021; Daly et al., 2021; Malik et al., 2020; Willis et al., 2021). There
have been mixed findings among studies documenting hesitancy among
other people of color in the US such as Asian Americans, American In-
dian or Alaska Natives, and Native Hawaiian or Pacific Islanders,
possibly due to data aggregation that often occurs for these groups.
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Studies which combine across racial/ethnic groups due to low repre-
sentation have found both lower odds of COVID-19 hesitancy among
these groups compared to White individuals (Willis et al., 2021) or no
difference (McElfish et al., 2021). Research which specifically combined
Asian American and Native Hawaiian or Pacific Islander respondents
found them to have lower levels of vaccine hesitancy than White re-
spondents (Nino et al., 2021), but others that disaggregated found
Native Hawaiian or Pacific Islanders had higher COVID-19 vaccine
hesitancy than Asian Americans (Ta Park et al., 2021).

Although many studies have documented racial disparities in vaccine
hesitancy, influential reviews and models of vaccine hesitancy notice-
ably omit discussion of racism and experiences with discrimination
(Brewer et al., 2017; WHO, 2014). Reporting of racial health disparities
without discussion of the social conditions (e.g., structural and inter-
personal racism) from which they emerge can perpetuate myths of
biological race (Chowkwanyun and Reed, 2020; Willis and McElfish,
2021). The Increasing Vaccination Model (IVM) is an influential theo-
retical model of vaccine hesitancy and vaccination that includes two key
domains that influence vaccine hesitancy, including thoughts and feel-
ings and social processes (Brewer et al., 2017; Measuring Behavioural,
2020). The IVM does not specifically identify racism as an important
social process to consider; however, the IVM does posit social processes
as influencing vaccine hesitancy, which then influences vaccination
behaviors (Brewer et al., 2017; Measuring Behavioural, 2020). Social
processes such as norms, equity, relationships, and interactions are
important because “vaccination is inherently a social activity” and
“takes place in the context of human interactions.” (Brewer et al., 2017)
(p167). Experiences of racial discrimination are an important social
process to consider, as they indicate unfair and differential treatment by
institutions and individuals based on socially constructed categories of
race.

Experiences of racial discrimination are associated with decreased
likelihood of receiving preventive health services, but there are mixed
findings when it comes to vaccination (Trivedi and Ayanian, 2006;
Hausmann et al., 2008). To date, very few empirical analyses have
examined racism as a predictor of vaccine hesitancy (Bleser et al., 2016;
Quinn et al., 2017), and only two known studies have examined expe-
riences of racial discrimination as a predictor of hesitancy towards
COVID-19 vaccination (Savoia et al., 2021; Willis et al., 2022). The first
study to document an association between racial discrimination and
COVID-19 vaccine hesitancy (Savoia et al., 2021) was conducted prior to
the approval of vaccines, and attitudes about the vaccine have shifted
substantially as the pandemic has progressed (Daly et al., 2021). The
second study found greater odds of COVID-19 hesitancy among Black
adults in Arkansas who experienced discrimination from police or in
courts compared to those who had not (Willis et al., 2022 2021). Missing
from the literature on COVID-19 vaccine hesitancy has been an empir-
ical examination of the role of racism or experiences of racial discrimi-
nation among US adults since the vaccine has become available.

We begin to fill this gap in the literature by examining the rela-
tionship between COVID-19 vaccine hesitancy and one form of inter-
personal racism—experiences of racial discrimination (Krieger et al.,
2005). We ask: Are experiences of racial discrimination associated with
COVID-19 vaccine hesitancy among US adults? This is the primary
research question of our study; however, we extend prior research which
has shown important sociodemographic differences in vaccine hesitancy
by examining associations with age, gender, race/ethnicity, and edu-
cation (Aw et al., 2021; McElfish et al., 2021; Willis et al., 2021). We also
extend work which demonstrated growing political division over
COVID-19 vaccination by assessing the relationship between COVID-19
vaccine hesitancy and political affiliation (Cowan et al., 2021; Agarwal
et al., 2021). Finally, given mixed results of past research assessing the
role of prior COVID-19 infection (Troiano and Nardi, 2021) and findings
suggesting a key role for primary care doctors in addressing vaccine
hesitancy, (Shen and Dubey, 2019) we included these variables in our
analyses. Although this study is informed by the IVM, we are not fully
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testing this model; rather, we primarily aimed to assess one varia-
ble—experiences of racial discrimination—which we argue falls within
the social processes outlined as important in the IVM (Brewer et al.,
2017; WHO, 2014).

2. Methods
2.1. Procedures

We used online survey data collected from 2,022 US adults. Partic-
ipants were recruited between September 7, 2021 and October 3, 2021
from an online opt-in panel of individuals across the US housed and
managed by Atomik Research. The survey was available to participants
in English and Spanish. Inclusion criteria included being age 18 or older
and living in the US. Recruitment involved providing the following in-
formation about the study: (1) the estimated study duration (10 min);
(2) potential risks and benefits; (3) the voluntary nature of participation;
and (4) confidentiality of responses. Participants indicated consent by
selecting that they agreed to participate in the online survey. An Insti-
tutional Review Board for the protection of human subjects at the Uni-
versity of Arkansas for Medical Sciences (IRB #263020) approved the
study procedures.

We oversampled Asian American, Black/African American, Hispan-
ic/Latino, American Indian or Alaska Native, and Native Hawaiian or
Pacific Islander individuals. This oversampling was necessary to avoid
aggregation of racial and ethnic groups which often obscures diverse
groups, experiences, and attitudes (Quint et al., 2021; Chang et al.,
2021). The random iterative method (Mercer et al., 2018) was used to
weight the data to be representative of the US population across key
demographic variables including gender (men, women, non-binary),
race/ethnicity (Asian American, Black/African American, Hispanic/
Latino, American Indian or Alaska Native, Native Hawaiian or Pacific
Islander, and White), and age (18-24, 25-34, 35-44, 45-54, 55-64,
65+).

2.2. Measures

2.2.1. COVID-19 vaccine hesitancy

The dependent variable in this study was COVID-19 vaccine hesi-
tancy. To measure COVID-19 vaccine hesitancy, respondents were
asked, “Thinking specifically about the COVID-19 vaccines, how hesi-
tant were/are you about getting vaccinated?” Response options included
“not at all hesitant,” “a little hesitant,” “somewhat hesitant,” and “very
hesitant.” This measure is a modified version of a general vaccine hes-
itancy question developed by Quinn and colleagues (Quinn et al., 2019).
This measure was dichotomized to indicate whether individuals were
hesitant (a little, somewhat, or very) or not at all hesitant.

2 <

2.2.2. Sociodemographic characteristics

We collected sociodemographic information including age, gender,
race/ethnicity, and education. Respondents reported their age in years
and their gender as man, woman, non-binary, or self-described. Only
eight respondents selected a non-binary gender or self-described, so our
analytical sample includes only self-identified men and women. Race
and ethnicity were measured using the standard two-item questions
(CDC, 2020). Responses from the two items were combined to categorize
individuals into the following mutually exclusive groups: Asian Amer-
ican, Black/African American, Hispanic/Latino, American Indian or
Alaska Native, Native Hawaiian or Pacific Islander, and White. The
Hispanic/Latino group includes persons of all races, including in-
dividuals who selected multiple races but who listed their ethnicity as
Hispanic; all other groups are non-Hispanic. All 27 persons who selected
multiple racial identities were Hispanic/Latino, so no multiracial cate-
gory is included in our analysis. Education was measured by asking re-
spondents their highest degree or level of school completed. Individuals
with less than a high school degree were combined with high school
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graduates, as were those with a four-year degree or higher, due to low
frequency of responses at those levels.

2.2.3. Political affiliation

Political affiliation was measured by asking, “Generally speaking, do
you think of yourself as a...?” Response options included Democrat,
Republican, Independent, and Other, providing a nominal variable. In-
dependent and Other responses were combined.

2.2.4. COVID-19 infection

Prior infection with COVID-19 was measured by asking, “Have you
tested positive, or suspect that you have had, COVID-19?” Response
options included “Yes—I tested positive for COVID-19,” “Yes—I suspect
that I had COVID-19,” and “No, I do not believe I had COVID-19.” We
dichotomized this measure by combining the affirmative responses.

2.2.5. Primary care doctor

To assess whether respondents had a primary care doctor or not, we
asked, “Do you have one person you think of as your personal doctor or
health care provider?” Response options included “yes, only one,” “more
than one,” and “no.” We dichotomized this variable by combining the
two affirmative responses.

2.2.6. Racial discrimination

Lifetime experiences of racial discrimination was measured using
Krieger’s validated 9-item measure (Krieger et al., 2005). This measure
assesses whether someone has ever experienced racial discrimination
across nine different situations: school, getting hired or getting a job, at
work, getting housing, getting medical care, getting service in a store or
restaurant, getting credit/bank loans/a mortgage, on the street or in a
public setting, from the police or in the courts. Respondents could
indicate whether they had “never,” “once,” “two or three times,” or “four
or more times” experienced discrimination because of their race,
ethnicity, or skin color in each of these situations. We utilized the fre-
quency (total occurrences) of experiences of racism, and responses were
coded O for “never,” 1 for “once,” 2.5 for “2-3 times,” and 5 for “4 or
more times.” (Krieger et al., 2005). The 9 items were summed to create a
scale ranging from O to 45 (alpha = 0.919).

2

2.3. Statistical analyses

We analyzed the data using STATA 15.1 SE to produce the descrip-
tive and bivariate statistics, including Pearson y (Woolf et al., 2021)
statistics with Rao and Scott second-order correction (Rao and Scott,
1981; Rao and Scott, 1984), and adjusted Wald tests for testing associ-
ations between COVID-19 vaccine hesitancy and experiences of racial
discrimination. All except three variables (gender, political affiliation,
and COVID-19 infection) in our analyses had no missing data. There was
missing data for gender (0.40 %), political affiliation (9.45 %), and prior
COVID-19 infection (3.41 %). We minimized the limitations of the
missing data by utilizing full information maximum likelihood (FIML) in
a multivariate logistic regression analyses in Mplus version 7.8 (Enders,
2001; Enders, 2010). FIML logistic regression uses all non-missing
values to estimate model parameters, providing results comparable to
other modern missing data methods (e.g., multiple imputation) (Enders,
2001; Enders, 2010). In unreported analyses, we tested for interaction
effects between age and race—the results were not statistically signifi-
cant. Sensitivity analysis provided as Supplemental Table 1 reveals
similar results when using a FIML ordinal logistic regression, with the
outcome maintained at the ordinal level.

3. Results
A total of 8,067 individuals entered the online survey, and 25.1 % (N

= 2,022) were eligible and completed the survey. Of those who were
eligible, 62.0 % completed the survey. The conversion rate (completed
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surveys divided by total number who entered the survey site) was
highest among Black/African American (84.0 %), Asian American (77.0
%), and Hispanic/Latino (62.0%) respondents, followed by White (55
%), American Indian or Alaska Native (46.0 %), and Pacific Islander
(44.0 %) respondents. We present the unweighted and weighted
descriptive statistics (percentage, mean, SD, range) for the samples in
Table 1. Each age group is well-represented in our sample. Men and
women both comprise roughly half the sample. Due to the oversampling
of minoritized racial groups, there is substantial representation across
each racial and ethnic group, with over 250 responses from each. Re-
spondents with a four-year or graduate degree (37.0 %) made up the
largest proportion of the sample across educational attainment. The
sample includes Democrats (46.0 %), Independents or other (34.2 %),
and Republicans (19.8 %). The majority did not report having tested
positive for COVID-19 or suspecting they had been infected (81.4 %).
Most reported having a primary care doctor (78.8 %). The average
weighted score of experiences of racial discrimination was 6.4—this is
similar to the average (6.5) for the study that validated the measure
(Krieger et al., 2005). Average experiences of racial discrimination were
highest among Black/African American respondents (11.8), followed by
American Indian or Alaska Natives (11.0), Native Hawaiian or Pacific
Islanders (9.3), Hispanic/Latino respondents (7.2), and Asian Americans
(5.7). Experiences of racial discrimination were lowest among White

Table 1
Descriptive Statistics of US Adults.

Unweighted % Weighted % SD Range

(Freq) or X

Age (N = 2,022) - -
18-24 9.6 (194) 12.0
25-34 20.6 (417) 18.0
35-44 23.0 (465) 16.0
45-54 18.8 (380) 16.0
55-64 11.5 (233) 17.0
65+ 16.5 (333) 21.0

Gender (N = 2,014) - -
Women 52.7 (1,062) 50.0
Men 47.3 (952) 50.0

Race/Ethnicity (N = 2,022) - -
Asian American 15.0 (304) 10.0
Black/African American 20.0 (404) 20.0
Hispanic/Latino 20.0 (404) 20.0
American Indian or 12.6 (254) 5.0

Alaska Native

Native Hawaiian or 12.5 (252) 5.0

Pacific Islander
White 20.0 (404) 40.0
Education (N = 2,022) _ _

High school or less 28.7 (581) 28.2
Some college, no degree 22.3 (450) 21.4
Associate degree 12.0 (242) 12.6
Four-year or graduate 37.0 (749) 37.8
degree
Political Affiliation (N = - -
1,831)
Democrat 46.0 (842) 44.6
Independent or other 34.2 (626) 32.4
Republican 19.8 (363) 23.1
COVID-19 Infection (N = - -
1,953)
Yes 18.6 (363) 18.1
No 81.4 (1,590) 81.9
Primary Care Doctor (N = - -
2,022)
Yes 78.8 (1,594) 81.3
No 21.2 (428) 18.7
Discrimination (N = 2,022)
Lifetime experiences 2022 6.4 9.8 0-45
(mean)
COVID-19 Vaccine Hesitant - -
(N = 2,022)
Yes 63.6 (1,286) 60.5
No 36.4 (736) 39.5




D.E. Willis et al.

respondents (2.7). Although the majority of respondents were hesitant
towards the COVID-19 vaccine, over a third (36.4 %) of the sample re-
ported no vaccine hesitancy.

We present weighted bivariate analyses in Table 2. COVID-19 vac-
cine hesitancy was significantly associated with age (F49g92 = 17.0; p
<.001), gender (Fq,2013 = 8.0; p =.005), race/ethnicity (F4,gs62 = 12.9; p
<.001), education (F3 go60 = 7.4; p <.001), political affiliation (F3 3640 =
14.0; p <.001), COVID-19 infection (F4 9892 = 28.1; p <.001), whether or
not they have a primary care doctor (F49892 = 15.7; p <.001), and ex-
periences of racial discrimination (Fy 2021 = 60.1; p <.001). The highest
prevalence of vaccine hesitancy was among younger age groups, and the
lowest prevalence was among those age 65 or older (41.9 %). The
prevalence of vaccine hesitancy was higher among women (64.2 %)
than men (57.0 %). Across race/ethnicity, the prevalence of vaccine
hesitancy was highest among American Indian or Alaska Native (78.1 %)
and Black/African American respondents (70.6 %), followed by Native
Hawaiian or Pacific Islander (68.6 %) and Hispanic/Latino respondents
(61.0 %). The prevalence of vaccine hesitancy was lowest among Asian
American (46.6 %) and White respondents (55.5 %). Across education,
the highest prevalence of vaccine hesitancy was among those with a high
school degree or less (67.3 %), followed by those with an associate de-
gree (65.5 %) and those with some college but no degree (61.6 %). The
prevalence of vaccine hesitancy was lowest among those with a four-

Table 2
Bivariate Analysis of COVID-19 Vaccine Hesitancy in US Adults.
Hesitant Not
Hesitant
Freq. (Row Freq. (Row F p-value
%) %) statistic
Age (N = 2,022) 17.0 <0.001
18-24 140 (69.7) 54 (30.3) - -
25-34 308 (74.0) 109 (26.0) - -
35-44 328 (68.0) 137 (32.0) - -
45-54 247 (63.7) 133 (36.3) - -
55-64 123 (52.8) 110 (47.2) - -
65+ 140 (41.9) 193 (58.1) - -
Gender (N = 2,014) 8.0 0.005
Women 715 (64.2) 347 (35.8) - -
Men 567 (57.0) 385 (43.0) - -
Race/Ethnicity (N = 2,022) 12.9 <0.001
Asian American 150 (46.6) 154 (53.4) - -
Black/African American 283 (70.6) 121 (29.4) - -
Hispanic/Latino 252 (61.0) 152 (39.0) - -
American Indian or 198 (78.1) 56 (21.9) - -
Alaska Native
Native Hawaiian or 177 (68.6) 75 (31.4) - -
Pacific Islander
White 226 (55.5) 178 (44.5) - -
Education (N = 2,022) 7.4 <0.001
High school or less 412 (67.3) 169 (32.7) - -
Some college, no degree 299 (61.6) 151 (38.4) - -
Associate degree 163 (65.5) 79 (34.5) - —
Four-year or graduate 412 (53.2) 337 (46.8) - -
degree
Political Affiliation (N = 14.0 <0.001
1,831)
Democrat 459 (52.1) 383 (47.9) - -
Independent or other 434 (65.6) 192 (34.4) - —
Republican 259 (67.8) 104 (32.2) - -
COVID-19 Infection (N = 28.1 <0.001
1,953)
Yes 285 (75.1) 78 (24.9) - -
No 953 (57.1) 637 (42.9) - -
Primary Care Doctor (N = 15.7 <0.001
2,022)
Yes 966 (58.1) 628 (41.9) - -

No 320 (70.9) 108 (29.1) - -
Discrimination (N = 2,022) 60.1 <0.001
Lifetime experiences 7.8 4.3 - -

(mean)
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year or graduate degree (53.2 %). The average reported lifetime expe-
riences of racial discrimination were higher among individuals who
were hesitant (7.8) than those who were not hesitant (4.3) about COVID-
19 vaccination.

We present adjusted odds ratios from the FIML logistic regression of
COVID-19 vaccine hesitancy in Table 3. Odds of vaccine hesitancy were
greater for those age 18-24 (OR = 2.66; 95 % CI[1.67, 4.26]), age 25-34
(OR = 3.40; 95 % CI[2.30, 5.03]), age 35-44 (OR = 3.08 95 % CI[2.08,
4.58]), and age 45-54 (OR = 2.58; 95 % CI[1.78, 3.74]) compared to
those age 65 or older. No statistically significant differences were found
between respondents age 55-64 and those age 65 or older. Odds of
vaccine hesitancy were greater for women (OR = 1.96; 95 % CI[1.54,
2.49]) compared to men. Odds of vaccine hesitancy were lower for Asian
American respondents (OR = 0.682; 95 % CI[0.480, 0.969]) and higher
for Black/African American respondents (OR = 1.68; 95 % CI[1.18,

Table 3
FIML Logistic Regression of COVID-19 Vaccine Hesitancy in US Adults.

B SE P “OR (95 %CI)
Age
18-24 0.980 0.239 <0.001 2.66 (1.67,
4.26)
25-34 1.22 0.200 <0.001 3.40 (2.30,
5.03)
35-44 1.13 0.202 <0.001  3.08 (2.08,
4.58)
45-54 0.946 0.190 <0.001 2.58 (1.78,
3.74)
55-64 0.315 0.196 0.109 1.37 (0.932,
2.01)
65+ - - - -
Gender
Women 0.672 0.122  <0.001  1.96 (1.54,
2.49)
Men - - - -
Race/Ethnicity
Asian American -0.383 0.179 0.033 0.682 (0.480,
0.969)
Black/African American 0.519 0.179 0.004 1.68 (1.18,
2.39)
Hispanic/Latino -0.110 0.168 0.510 0.896 (0.645,
1.24)
American Indian or Alaska 0.378 0.222 0.088 1.46 (0.945,
Native 2.25)
Native Hawaiian or Pacific 0.007 0.214 0.974 1.01 (0.662,
Islander 1.53)
White - - - -
Education
High school or less 0.380 0.155 0.014 1.46 (1.08,
1.98)
Some college, no degree 0.127  0.159 0.423 1.14 (0.832,
1.55)
Associate degree 0.385 0.200 0.055 1.47 (0.992,
2.18)
Four-year or graduate - - - -
degree
Political Affiliation
Democrat - - - -
Independent or other 0.571 0.144 <0.001 1.77 (1.34,
2.35)
Republican 0.991 0.174 <0.001 2.69 (1.92,
3.79)
COVID-19 Infection
Yes 0.576 0.164 <0.001 1.78 (1.29,
2.45)
No - - - -
Primary Care Doctor
Yes -0.307  0.156 0.048  0.735 (0.542,
0.998)
No - - - -
Discrimination
Lifetime experiences 0.035 0.007 <0.001 1.04 (1.02,
(mean) 1.05)

Note: Frequencies are unweighted, row %’s are weighted.

? OR = adjusted odds ratios.
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2.39]) compared to White respondents; however, it was not significant
for the other racial/ethnic groups. Respondents with a high school ed-
ucation or less had 1.46 greater odds of vaccine hesitancy than those
with a four-year or graduate degree (95 % CI[1.08, 1.98]). Respondents
who reported a political affiliation of Independent or other had 1.77
greater odds of vaccine hesitancy compared to Democrats (95 % CI
[1.34, 2.35]). Republicans had odds of vaccine hesitancy more than
double those of Democrats (OR = 2.69; 95 % CI[1.92, 3.79]). Re-
spondents who reported having had a COVID-19 infection had 1.78
greater odds of vaccine hesitancy (95 % CI[1.29, 2.45]). Respondents
who had a primary care doctor had reduced odds of vaccine hesitancy
(OR = 0.735; 95 % CI[0.542, 0.998]). Odds of vaccine hesitancy were
1.04 greater for every-one unit increase in the score of lifetime experi-
ences of racial discrimination (95 % CI[1.02, 1.05]).

4. Discussion

This study fills an important gap in the literature by examining the
relationship between COVID-19 vaccine hesitancy and experiences of
racial discrimination. We found experiences of racial discrimination are
associated with greater odds of COVID-19 vaccine hesitancy even after
adjusting for sociodemographic characteristics, political affiliation,
prior COVID-19 infection, and having a primary care doctor. For every-
one unit increase in racial discrimination across one’s lifetime, we found
a 4 % increase in the odds of COVID-19 vaccine hesitancy. The total
increase in odds could be substantially higher depending on the lifetime
frequency of experiences of racial discrimination. These findings are
consistent with the limited body of research examining racial discrimi-
nation and COVID-19 vaccine hesitancy (Savoia et al., 2021), as well as
the limited work linking racial disparities in vaccination rates with
structural racism (Siegel et al., 2022). We add new insights as this is the
first study to examine the association of racial discrimination with
COVID-19 vaccine hesitancy among US adults since the approval and
release of the vaccine.

We extend research on sociodemographic differences in vaccine
hesitancy by examining associations with age, gender, race/ethnicity,
and education. Our findings are consistent with research demonstrating a
general trend of less COVID-19 vaccine hesitancy among older age groups
(Aw et al., 2021; Malik et al., 2020; McElfish et al., 2021; Willis et al.,
2021). Consistent with prior research, we found women had higher odds
of COVID-19 vaccine hesitancy than men (Aw et al., 2021; Malik et al.,
2020; Willis et al., 2022, 2021). Researchers do not know what drives
gendered attitudes towards the COVID-19 vaccine; however, some
scholars have found the gendered pressures women with children face as
managers of family health decisions promote opposition to risks they
perceive as uncontrollable (Calarco and Anderson, 2021). Alternatively,
age and gender differences in vaccine hesitancy may be driven by
awareness of older age and being male as risk factors for COVID-19-
related morbidity and mortality (Yanez et al., 2020). Our findings of
higher odds of COVID-19 vaccine hesitancy among those with lower
education levels is consistent with other studies; however, like others, we
note that this relationship is often non-linear (King et al., 2021).

Our findings provide further support for the growing body of liter-
ature on racial disparities in COVID-19 vaccine hesitancy (Aw et al.,
2021; Malik et al., 2020; Willis et al., 2021.) Specifically, we found that
Black/African American adults have higher odds of COVID-19 vaccine
hesitancy compared to White adults; however, Asian American adults
had lower odds compared to White adults. Notably, respondents who
identified as Hispanic/Latino, American Indian or Alaska Native, or
Native Hawaiian or Pacific Islander did not have significantly different
odds of COVID-19 vaccine hesitancy compared to White adults when
controlling for other independent variables. If not for efforts to over-
sample these racial/ethnic groups and avoidance of traditional clumping
of racialized groups, they would have been aggregated, and distinctions
between the results for each group would have been obscured (Quint
et al., 2021; Chang et al., 2021).
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Building on work which has demonstrated growing political division
over COVID-19 vaccination (Cowan etal., 2021; Agarwal et al., 2021), we
found odds of COVID-19 vaccine hesitancy were higher among In-
dependents and Republicans compared to Democrats. This finding is
consistent with research demonstrating the division over vaccination
falls increasingly across political party lines (Cowan et al., 2021). Re-
publicans are more likely to endorse anti-vaccine misinformation and are
less willing to be vaccinated—a partisan divide which has widened over
time (Cowan et al., 2021; Motta, 2021; Suran, 2022). Scholars suggest
political division over vaccination may be related to emerging evidence
demonstrating political affiliation has become a source of personal
identity (Mason, 2018). Public health officials may need to consider
messaging which is not perceived as threatening to political party affili-
ation or other characteristics deeply connected to personal identity.

We find individuals who report COVID-19 infection have higher odds
of COVID-19 vaccine hesitancy. This finding should be interpreted with
some caution, given it runs counter to some earlier studies (Aw et al.,
2021). However, this finding does raise important questions about how
experiences of COVID-19 infection may inform attitudes about vacci-
nation. Do previously infected individuals perceive it as unnecessary due
to an assumption of natural immunity? Does the experience of infection
increase concerns about reactions to the vaccine given misinformation
about whether COVID-19 vaccines contain the virus? We found the odds
of COVID-19 vaccine hesitancy were lower among adults who reported
having a primary care doctor. This is consistent with research which
identified doctors as important actors in addressing COVID-19 vaccine
hesitancy, as they are often among the most trusted sources of infor-
mation (Purvis et al., 2021; Shen and Dubey, 2019).

4.1. Limitations

We have relied on cross-sectional data and cannot make any causal
claims. The measures are self-reported. We utilized an online survey,
which may not have been accessible to those without regular internet
access and a device that can access internet. Given our conversion rate of
62 %, there is a possibility of response bias. Although we use an estab-
lished measure of experiences of racial discrimination, we have not
examined associations between sources of structural racism and COVID-
19 vaccine hesitancy. We have utilized a large national sample of US
adults and weighted the data to account for the substantial oversampling
of racial/ethnic groups. However, the sample does not match the US
population on all characteristics (e.g. political affiliation), which may
indicate some partisan nonresponse bias. Furthermore, a larger sample
size could have provided more precise estimates.

These limitations are balanced by the strengths provided by sub-
stantial oversampling of groups which are typically aggregated in
similar analyses. For example, due to our oversampling, we were able to
disaggregate racial/ethnic groups such as Asian Americans and Native
Hawaiian or Pacific Islanders who tend to be combined. This is impor-
tant in the literature on COVID-19 vaccine hesitancy because what is
known about vaccine hesitancy among Native Hawaiian or Pacific Is-
landers is often contradictory. Mixed results are likely due to differences
in aggregation by researchers. Studies which combine Native Hawaiian
or Pacific Islanders with Asian Americans report their hesitancy as lower
than other racial/ethnic groups (Nino et al., 2021), whereas those which
separate them find their hesitancy to be higher (Ta Park et al., 2021).
Our results provide further support for disaggregation of data between
Asian Americans and Native Hawaiian or Pacific Islanders and future
studies oversampling and disaggregating data from the diverse ethnic
groups within each of these racial groups (Chang et al., 2021).

5. Conclusions
The IVM highlights the importance of social processes in shaping

vaccine hesitancy (Brewer et al., 2017; WHO, 2014). We argue racism
and experiences of racial discrimination should be included in the
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domain of social processes outlined in the IVM, and our findings provide
support for a link between experiences of racial discrimination and
hesitancy towards a COVID-19 vaccine among US adults. Although this
study is informed by the IVM, we are not fully testing this model. Future
research should continue to examine questions of historical, structural,
interpersonal, and even internalized racism and discrimination when
attempting to understand why hesitancy is not evenly distributed across
racial/ethnic groups in the US. If research on vaccine hesitancy is to
serve people and improve health outcomes rather than be a scapegoat
for racism (Corbie-Smith, 2021), hesitancy among minoritized racial
groups must be recognized as reasonable and justified given historical
and ongoing structural and interpersonal racism (Washington, 2006;
Institute of Medicine, 2003). Such recognition must include more than a
nod to the possibility that racism may play a role and should include
theoretically-based empirical analysis into how racism and discrimina-
tion informs vaccination motivations and behavior. Future research
should assess how structural racism relates to COVID-19 vaccine hesi-
tancy among minoritized racial groups, as well as ways in which these
structural forces may relate to willingness to be vaccinated among White
adults. The lack of attention to the health advantages experienced by
White individuals in racial health disparities literature leaves this group
unmarked in the social processes and actions of advantaged groups that
generate health inequalities (Link and Garcia, 2021).
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