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Abstract
Understanding and minimizing coronavirus disease 2019 (COVID- 19) vaccine hesi-
tancy is critical to population health and minimizing health inequities, which continue 
to be brought into stark relief by the pandemic. We investigate questions regarding 
vaccine hesitancy in a sample (n = 1205) of Arkansas adults surveyed online in July/
August of 2020. We examine relationships among sociodemographics, COVID- 19 
health literacy, fear of COVID- 19 infection, general trust in vaccines, and COVID- 19 
vaccine hesitancy using bivariate analysis and a full information maximum likeli-
hood (FIML) logistic regression model. One in five people (21,21.86%) reported 
hesitancy to take a COVID- 19 vaccine. Prevalence of COVID- 19 vaccine hesitancy 
was highest among Black/African Americans (50.00%), respondents with household 
income less than $25K (30.68%), some college (32.17%), little to no fear of infec-
tion from COVID- 19 (62.50%), and low trust in vaccines in general (55.84%). Odds 
of COVID- 19 vaccine hesitancy were 2.42 greater for Black/African American re-
spondents compared to White respondents (p < 0.001), 1.67 greater for respondents 
with some college/technical degree compared to respondents with a 4- year degree 
(p < 0.05), 5.48 greater for respondents with no fear of COVID- 19 infection com-
pared to those who fear infection to a great extent (p < 0.001), and 11.32 greater for 
respondents with low trust in vaccines (p < 0.001). Sociodemographic differences 
in COVID- 19 vaccine hesitancy raise concerns about the potential of vaccine im-
plementation to widen existing health disparities in COVID- 19 related infections, 
particularly among Black/African Americans. Fear of infection and general mistrust 
in vaccines are significantly associated with vaccine hesitancy.

Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?
Prior research has documented that coronavirus disease 2019 (COVID- 19) vaccine 
hesitancy varies greatly by race and ethnicity. However, many questions remain re-
garding patterns of vaccine hesitancy across sociodemographics and attitudes.

http://www.cts-journal.com
https://doi.org/10.1111/cts.13077
https://orcid.org/0000-0001-6809-892X
https://orcid.org/0000-0002-0574-7790
mailto:
https://orcid.org/0000-0002-4033-6241
http://creativecommons.org/licenses/by-nc/4.0/
mailto:pamcelfish@uams.edu


   | 2201COVID- 19 VACCINE: RACE/ETHNICITY, TRUST, FEAR

INTRODUCTION

In January 2020, severe acute respiratory syndrome corona-
virus 2 (SARS- CoV- 2)— the etiological agent of coronavirus 
disease 2019 (COVID- 19)— was detected for the first time 
in a patient in the United States (US). By December 2020, 
COVID- 19 was the leading cause of death in the US,1 with a 
disproportionate loss of life occurring among communities of 
color.2 In December 2020, distribution of 2 COVID- 19 vac-
cines began across the US.3 The next major goal is to achieve 
population immunity.

Population immunity is achieved when a large enough 
percentage of a population becomes immune— either through 
prior infection or vaccination— such that even the nonim-
mune are indirectly protected. To achieve population immu-
nity for vaccine preventable diseases, high uptake rates are 
necessary. With COVID- 19’s estimated reproduction rate 
of 5.8, population immunity thresholds to stop COVID- 19 
transmission range between 73% and 84%.3 The potential 
for population immunity against COVID- 19 is threatened 
by hesitancy toward the COVID- 19 vaccine. Vaccine hesi-
tancy refers to a spectrum of behaviors that include refusal 
as well as delayed acceptance of a vaccine.4 Polls tracking 
COVID- 19 vaccine hesitancy in May of 2020 estimated that 
28% of the US population would probably or definitely not 
get the COVID- 19 vaccine.5 Hesitancy rose to between 49% 
and 50% in September 2020, and slightly declined to 40% and 
42% in November 2020, the month before a vaccine would 
become available for the first time.5,6

Prior research has demonstrated that sociodemographic 
factors, such as age, sex, race/ethnicity, income, and educa-
tion are correlates of vaccine hesitancy.7,8 Sociodemographic 
factors are understood to be dimensions of social positioning 
shaping life chances and experiences, subsequently influenc-
ing trust and assessment of risk. Vaccine hesitancy varies by 

race and ethnicity, with Black/African Americans reporting 
some of the highest level of general vaccine hesitancy and 
lowest levels of vaccine confidence.9,10 The high level of 
vaccine hesitancy would be concerning on its own but com-
bined with the growing evidence that COVID- 19 is exacting 
a disproportionate toll on racial minorities, it is especially 
worrisome.2,11

Vaccine refusal and under- vaccination at the com-
munity level is associated with resurgence of vaccine- 
preventable diseases, including measles and pertussis.12 
Clusters of outbreaks occur in communities where vac-
cine uptake is not sufficient,13 and geographic variation 
in COVID- 19 vaccine hesitancy suggests state- level 
analysis may be equally as important as national- level 
studies.14 This paper examines vaccine hesitancy among 
adults living, working, or receiving care in Arkansas. 
Arkansas is in the top 10 states for rural populations 
(43.84%), which often lack adequate health care re-
sources and primary care providers,15 and is ranked 
third among US states with the highest percentages 
(46.50%) of populations at high risk for serious illness 
due to COVID- 19.16 The following research questions 
were examined: (1) What proportion of Arkansans are 
hesitant to receive a vaccine for COVID- 19?; (2) How 
does COVID- 19 vaccine hesitancy differ across socio-
demographic groups in Arkansas?; and (3) How does 
knowledge of how to protect one’s self against the virus 
(COVID- 19 health literacy), fear of the virus, and gen-
eral trust for vaccines relate to COVID- 19 vaccine hes-
itancy? We propose the following series of hypotheses.

Hypothesis 1 COVID- 19 vaccine hesitancy will be sig-
nificantly associated with sociodemographic factors 
(H1.1: age; H1.2: sex; H1.3: race/ethnicity; H1.4: in-
come; and H1.5: education).

WHAT QUESTION DID THIS STUDY ADDRESS?
What proportion of Arkansans are hesitant to get the COVID- 19 vaccine? How does 
COVID- 19 vaccine hesitancy differ across sociodemographic groups in Arkansas? 
How does knowledge of how to protect one’s self against the virus, fear of the virus, 
and general trust for vaccines relate to COVID- 19 vaccine hesitancy?
WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?
This study is the first to look at sociodemographic differences in COVID- 19 vaccine 
hesitancy in a highly vulnerable rural state that ranks third for prevalence of individu-
als at high risk for serious illness from COVID- 19. The COVID- 19 vaccine hesitancy 
was highest among respondents with lower household income, some college, and lit-
tle to no fear of infection from COVID- 19.
HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR 
TRANSLATIONAL SCIENCE?
This study can inform public health interventions aiming to reduce the unequal bur-
den of COVID- 19 morbidity and mortality through equitable vaccine distribution and 
health communication.
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Hypothesis 2 COVID- 19 vaccine hesitancy will be nega-
tively associated with COVID- 19 health literacy.

Hypothesis 3 COVID- 19 vaccine hesitancy will be nega-
tively associated with fear of COVID- 19 infection.

Hypothesis 4 COVID- 19 vaccine hesitancy will be nega-
tively associated with general vaccine confidence.

MATERIALS AND METHODS

Study design and respondents

Data were collected via online survey from volunteer research 
participants enrolled in the ARresearch registry.17 The survey 
was conducted in July and August 2020. Recruitment emails 
were distributed to 4077 valid email addresses. The emails 
described the study and invited individuals to complete the 
survey. Research Electronic Data Capture (REDCap) was 
used to administer the consent and survey.18 Inclusion criteria 
included being an adult (age ≥18) and living, working, and/
or receiving health care in the state of Arkansas. A total of 
1288 responses to the survey were collected (response rate = 
31.59%). Of those, 1221 met the inclusion criteria, and 1205 
answered at least a portion of the survey. A $20 gift card 
was provided as an incentive. The study was approved by the 
Institutional Review Board at the University of Arkansas for 
Medical Sciences (UAMS; IRB #261226).

Measurement

COVID- 19 vaccine hesitancy was captured through the ques-
tion “If a vaccine for COVID- 19 were available today, what 
is the likelihood that you would get vaccinated?” Possible 
responses included extremely likely, likely, unlikely, and 
very unlikely. Those responses were dichotomized to indi-
cate vaccine hesitancy, with both “unlikely” responses coded 
as 1 and both “likely” responses coded as 0.

Sociodemographic measures included age, sex, race and 
ethnicity, income, and education. Age was measured as a 
continuous variable. Sex was measured as a nominal variable 
(i.e., men and women), as were race and ethnicity (i.e., Black/
African American, White, Other racial groups, and Hispanic/
Latinx people of all races). Income was measured in 4 ranked 
categories beginning with less than $25,000, $25,000 to less 
than $50,000, $50,000 to less than $75,000, and $75,000 or 
more. Education was a categorical variable and included high 
school diploma or less, some college or technical degree, and a 
4- year college degree or more. Nominal and ordinal measures 
were recoded as dummy variables when they were included in 
the full information maximum likelihood logistic regressions.

COVID- 19 health literacy was captured by the state-
ment: “I know how to protect myself from COVID- 19.” 

Respondents could answer with “not sure at all,” “maybe/
not sure,” and “yes, completely sure.” Less than 2% answered 
with “not sure at all,” so this response was combined with the 
“maybe/not sure” response and coded as 0 to indicate less 
health literacy. Those who answered “yes, completely sure” 
were coded as 1 to indicate higher health literacy regarding 
how to protect one’s self against COVID- 19.

Fear of COVID- 19 infection was measured by asking re-
spondents to “rate the extent of your concern” about being in-
fected by COVID- 19. Possible responses included “to a great 
extent,” “somewhat,” “very little,” and “not at all.” These 
were coded from 1 to 4, respectively, with the higher numbers 
indicating greater complacency toward COVID- 19 infection. 
Responses of “don’t know” or “prefer not to answer” were 
coded as missing (n = 6).

General vaccine trust was assessed by asking, “Overall 
how much do you trust vaccines?” Respondents could answer 
with “not at all,” “very little,” “somewhat,” “to a great extent,” 
and “completely.” Those who answered “to a great extent” or 
“completely” were coded as 1 to indicate a high level of trust. 
The other responses were coded as 0 to indicate lower levels 
of trust.

Statistical analysis

We used bivariate analyses and multivariable logistic regres-
sions to test associations among sociodemographic char-
acteristics, COVID- 19 health literacy, fear of COVID- 19 
infection, trust in vaccines, and COVID- 19 vaccine hesitancy. 
Bivariate relationships were tested using both t- tests and χ2 
analyses. Analyses were conducted using Stata/SE 15.1. We 
explored multivariable relationships among hesitancy about 
the COVID- 19 vaccine and sociodemographic characteris-
tics, COVID- 19 health literacy, fear of COVID- 19 infection, 
and trust in vaccines. To minimize the limitations of missing 
data, we tested these associations in full information maxi-
mum likelihood (FIML) logistic regression analyses using 
Mplus version 7.8.19 FIML logistic regression makes use of 
all nonmissing values in estimating model parameters and 
yields results comparable to modern missing data methods, 
such as multiple imputation.19

RESULTS

Table 1 presents the descriptive statistics for the sample. 
Respondents’ mean age was 48 years, and 75.23% were 
women. The sample closely resembled the racial composition 
of Arkansas and was distributed evenly across income catego-
ries, with each category making up between 21% and 27% of 
the sample. The sample was over- representative of respondents 
age 25 years or older with a college degree (61.75%) compared 
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to the state of Arkansas (23%) and the general US population 
(32%).20 The majority (65.53%) of respondents felt completely 
sure they knew how to protect themselves against COVID- 19, 
and 72.03% reported high trust in vaccines in general. More 
than three- quarters os the respondents (78.14%) reported that 

they were likely or extremely likely to get the COVID- 19 vac-
cine if it were available to them; however, 21.86% reported that 
they were unlikely or very unlikely to get it.

Bivariate analyses

Table 2 presents the bivariate analyses among all independ-
ent variables and COVID- 19 vaccine hesitancy. There was 

T A B L E  1  Descriptive statistics for sample of Arkansas adults

Frequency % or x SD Range

Sociodemographic controls

Age 1205 48.13 15.56 18.3– 92.4

Sex 1203 0.75 0.43 0– 1

Women 905 75.23

Men 298 24.77

Race/ethnicity 1202 2.03 0.65 1– 4

Black/African 
American

161 13.39

White 918 76.37

Other racial groups 43 3.58

Hispanic/Latinx 80 6.66

Income 974 1.56 1.10 0– 3

<$25K 205 21.05

$25K <$50K 284 29.16

$50K <$75K 221 22.69

>$75K 264 27.10

Education 1202 1.48 0.70 0– 2

High school or less 145 12.06

Some college 331 27.54

Four- year degree 726 60.40

COVID- 19 attitudes/feelings

COVID- 19 health 
literacy

1082 0.345 0.47 0– 1

Maybe/not sure 373 34.47

Completely sure 709 65.53

Fear of COVID- 19 
infection

1069 2.05 0.80 1– 4

Great extent 268 25.07

Somewhat 532 49.77

Very little 216 20.21

Not at all 53 4.96

Vaccine confidence

General vaccine trust 1144 0.720 0.44 0– 1

Low trust 320 27.97

High trust 824 72.03

Vaccine hesitancy

COVID- 19 vaccine 
hesitancy

1066 0.218 0.41 0– 1

Hesitant 233 21.86

Not hesitant 833 78.14

Abbreviation: COVID- 19, coronavirus disease 2019; SD, standard deviation.

T A B L E  2  Prevalence of COVID- 19 vaccine hesitancy among 
Arkansans adults

COVID- 19 vaccine hesitancy

Hesitant % (n) 
or x

t- test or �2

p value

Sociodemographic controls

Age 45.36 0.002

Sex

Women 23.10 (182)

Men 18.41 (51)

Race/ethnicity p < 0.001

Black/African American 50.00 (64)

White 18.37 (151)

Other racial groupsa 9.76 (4)

Hispanic/Latinx 19.18 (14)

Income p < 0.001

<$25K 30.68 (54)

$25K <$50K 23.28 (61)

$50K <$75K 19.70 (40)

>$75K 13.10 (33)

Education p < 0.001

High school or less 27.20 (34)

Some college 32.17 (92)

Four- year degree 16.23 (106)

COVID- 19 attitudes/feelings

COVID- 19 health literacy 0.574

Maybe/not sure 20.30 (68)

Completely sure 21.85 (142)

Fear of COVID- 19 infection p < .001

Great extent 15.90 (38)

Somewhat 18.81 (92)

Very little 25.00 (49)

Not at all 62.50 (30)

Vaccine confidence

General vaccine trust p < 0.001

Low trust 55.84 (153)

High trust 9.51 (74)

Abbreviation: COVID- 19, coronavirus disease 2019.
aInterpret findings for Other racial groups category cautiously.
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statistically significant variation in COVID- 19 vaccine hesi-
tancy based on age (t = 3.17; p < 0.01), race/ethnicity (χ2 = 
68.93, p < 0.001), income (χ2 = 20.42, p < 0.001), educa-
tion (χ2 = 32.04, p < 0.001), fear of infection (χ2 = 55.76, 
p  <  0.001), and general vaccine confidence (χ2 = 257.01, 
p < 0.001). The average age for respondents reporting they 
were likely to get the COVID- 19 vaccine (49.02) was 3.66 
years higher than the average for those who reported hesi-
tancy (45.36). COVID- 19 vaccine hesitancy was highest 
among Black/African American respondents (50.00%), fol-
lowed by Hispanic/Latinx respondents (19.18%), and White 
respondents (18.37%). COVID- 19 vaccine hesitancy was 
highest for those in the lowest income category (30.68%) 
and steadily declined as income category increased, with 
the highest income group reporting the lowest hesitancy 
(13.10%). Respondents with some college or a technical de-
gree reported the highest prevalence of COVID- 19 vaccine 
hesitancy (32.17%) across education categories, followed by 
those with a high school degree or less (27.20%) and those 
with a 4- year degree (16.23%) who reported the lowest prev-
alence of hesitancy. Respondents who did not fear infection 
of COVID- 19 at all had the highest prevalence of COVID- 19 
vaccine hesitancy of any group (62.50%). Respondents who 
feared COVID- 19 infection to a great extent had a much 
lower prevalence of COVID- 19 vaccine hesitancy (15.90%). 
The greatest difference in COVID- 19 vaccine hesitancy was 
between respondents who have high trust (9.51%) and those 
who have low trust (55.84%) in vaccines in general. There 
was no significant difference in vaccine hesitancy by sex or 
COVID- 19 health literacy.

Multivariable analyses

Table 3 presents the FIML logistic regression results for vac-
cine hesitancy specific to the COVID- 19 vaccine. Odds of 
reporting COVID- 19 vaccine hesitancy were significantly 
associated with age, race/ethnicity, education, fear of infec-
tion, and general vaccine trust. Odds of COVID- 19 vaccine 
hesitancy decreased as age increased (p < 0.05). Black/African 
American respondents had 2.42 times greater odds of vaccine 
hesitancy compared to White respondents (p < 0.001). Those 
with some college or a technical degree had 1.67 times the 
odds of vaccine hesitancy compared to those with a 4- year de-
gree (p < 0.05). Those who felt very little fear of COVID- 19 
infection had 2.05 greater odds of COVID- 19 vaccine hesi-
tancy compared to those who feared COVID- 19 infection to a 
great extent (p < 0.05). Those who reported they did not fear 
a COVID- 19 infection at all had 5.48 greater odds of vaccine 
hesitancy compared to those who feared infection to a great 
extent (p  <  0.001). Those who had low trust in vaccines in 
general had 11.32 greater odds of vaccine hesitancy compared 
to those who reported low levels of trust (p < 0.001).

DISCUSSION

Overall, we find the majority of respondents (79%) are 
not hesitant to take a COVID- 19 vaccine. However, 1 in 5 
(21.86%) did report vaccine hesitancy, selecting they would 
be unlikely or very unlikely to take a COVID- 19 vaccine. 
This is a large enough portion of the sample to potentially 

T A B L E  3  FIML logistic regression of COVID- 19 vaccine 
hesitancy

Est. OR SE p value Sig.

Sociodemographics

Age −0.01 0.98 0.01 0.026 *

Sex

Female 0.32 1.38 0.21 0.137

Race/ethnicitya 

White – – – – 

Black/African 
American

0.88 2.42 0.25 p < 0.001 ***

Other racial groups - 1.26 0.28 0.64 0.049 *

Hispanic/Latinx −0.34 0.70 0.42 0.416

Income

<$25K 0.42 1.53 0.33 0.206

$25K <$50K 0.21 1.24 0.30 0.476

$50K <$75K 0.35 1.42 0.31 0.254

>$75K – – – – 

Education

High school or 
less

−0.17 0.84 0.28 0.553

Some college 0.51 1.67 0.23 0.028 *

Four- year degree – – – – 

COVID- 19 attitudes/feelings

COVID- 19 health literacy

Maybe/not sure −0.42 0.65 0.21 0.050

Completely sure – – – – 

Fear of COVID- 19 infection

Great extent – – – – 

Somewhat 0.44 1.56 0.25 0.083

Very little 0.72 2.05 0.29 0.014 *

Not at all 1.70 5.48 0.34 p < 0.001 ***

Vaccine confidence

General vaccine trust

Low trust 2.47 11.32 0.19 p < 0.001 ***

High trust – – – – 

Abbreviations: COVID- 19, coronavirus disease 2019; Est., Estimate; FIML, 
full information maximum likelihood; OR, odds ratio; SE, standard error; Sig., 
significance.
aInterpret findings for Other racial groups category cautiously.
*** p < 0.001, *p < 0.05.
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affect the capacity of the COVID- 19 vaccine to achieve pop-
ulation immunity (Ke et al., 2020). This is slightly lower than 
earlier estimates for COVID- 19 vaccine hesitancy in the US 
general population in May 2020 ranging from 27– 33%,5,14 
but much lower than subsequent US estimates reported in 
September (49%) and November (39– 44%) 2020.5,6,21 The 
lower reported hesitancy may be due to changes in respond-
ents’ views of the vaccine over time, differences in state 
versus national- level hesitancy, the high percentage of those 
with 4- year college degrees in this sample, or the increasing 
probability respondents or someone they know have been se-
verely affected by COVID- 19.

COVID- 19 vaccine hesitancy differed significantly across 
age (H1.1), race/ethnicity (H1.3), income (H1.4), and educa-
tion (H1.5). Respondents who were younger, Black/African 
American, lower income, and had some college or a technical 
degree had a higher prevalence and odds of vaccine hesitancy 
than those who were older, White, in higher income brackets, 
or 4- year college degree holders. These findings are consis-
tent with prior literature14,22,23 but add new insight as the first 
article to have a large and diverse sample from a rural state 
with a large high- risk population.

Half of all Black/African American respondents reported 
hesitancy to get the COVID- 19 vaccine, and their odds of 
vaccine hesitancy were more than double White respon-
dents’. This finding is consistent with prior literature that 
documented Black/African American hesitancy towards the 
COVID- 19 vaccine.14,21– 23 This finding is of great concern 
because Black/African Americans bear a greater burden of 
COVID- 19 hospitalizations and deaths,2,22 and hesitancy to 
get the COVID- 19 vaccine could perpetuate long- term racial 
health disparities.

Racial differences in COVID- 19 vaccine attitudes high-
light the need for “trustworthiness before trust.”24 Distrust 
of the medical establishment by Black/African Americans 
is often traced back to the Tuskegee syphilis study, but the 
distrust is deeply rooted beyond a single incident and is pred-
icated on centuries of racist exploitation by medical research-
ers and doctors.25 Racism within the medical establishment 
is ongoing, and Black/African Americans do not need an ex-
tensive knowledge of the history of medical racism to inform 
their view of vaccines when many only need to consider re-
cent experiences.26,27 Ongoing and uncritical usage of terms 
such as “herd immunity” during this pandemic exemplifies 
the durability of language that intersected with eugenics 
and became popularized at a time when eugenic racism was 
growing in the (US) and United Kingdom.28

As hypothesized, education was significantly associated 
with COVID- 19 vaccine hesitancy, which is partially consis-
tent with prior studies.14,22,23 However, we were surprised to 
find those with some college or a technical degree reported 
the highest prevalence of COVID- 19 vaccine hesitancy 
(32.17%) across the education categories, followed by those 

with a high school degree or less (27.20%) and those with a 
4- year degree (16.23%), who reported the lowest prevalence 
of vaccine hesitancy. Although some polls have demonstrated 
differences in hesitancy across educational attainment, re-
sults showed those with some college to be similar to those 
with high school education.5 This study documents a more 
complex relationship between education and COVID- 19 vac-
cine hesitancy that should be examined further.

Vaccine hesitancy was positively associated with less 
fear of infection by COVID- 19 (H3). Specifically, those who 
feared COVID- 19 infection very little or not at all had odds 
of vaccine hesitancy two to five times greater than those who 
feared infection to a great extent. Black/African American 
respondents in this study had the highest prevalence of fear-
ing infection to a great extent across all racial/ethnic groups, 
meaning that high COVID- 19 vaccine hesitancy for Black/
African Americans is unlikely to be explained by insufficient 
fear of COVID- 19 infection. Our finding that a lack of or 
limited fear is significantly associated with vaccine hesitancy 
is consistent with prior studies on vaccines in general.29 
However, this is the first study to our knowledge to document 
a significant association between low levels of fear of infec-
tion and hesitancy to get the COVID- 19 vaccine.

As hypothesized, COVID- 19 vaccine hesitancy was neg-
atively associated with general vaccine confidence (H4). 
Respondents who reported high levels of trust in vaccines in 
general had significantly lower odds of COVID- 19 vaccine 
hesitancy compared to those with low trust in vaccines in gen-
eral. This finding is consistent with numerous findings on the 
relationship between trust and vaccine hesitancy, particularly 
those that examine racial/ethnic differences.10,29 However, this 
study is among a limited body of work to examine general vac-
cine trust and hesitancy specific to COVID- 19 vaccines. We 
do not find support for differences in COVID- 19 vaccine hesi-
tancy by sex (H1.2) or COVID- 19 health literacy (H2).

Strengths and limitations

This study does have limitations. The data are cross- sectional 
and do not allow us to determine causality or assess trends in 
COVID- 19 vaccine hesitancy across time. The sample was 
over- representative of women and college educated respond-
ents, and the study recruited respondents who had previously 
enrolled in a registry to be contacted for research purposes. 
The high number of respondents with a college degree lim-
its the generalizability of these results to the state popula-
tion. Finally, our measure of health literacy is limited to the 
respondents’ own self- assessment of how well they know 
how to protect themselves against COVID- 19, and we do not 
know if that assessment is accurate.

These limitations are offset to a degree by the large and diverse 
sample, which closely mirrored the racial/ethnic composition of 
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a highly rural state. Another strength of this study is that it in-
cludes a large percentage of non- metro residents (33.28%) as 
determined by rural- urban commuting area (RUCA). Although 
examining racial/ethnic differences in vaccine hesitancy was a 
focus of this study, the limited number of responses from racial 
groups such as Native Hawaiians and Pacific Islanders, Asians, 
American Indian, and Alaskan Natives did not allow us to assess 
differences between some communities of color. Future studies 
of COVID- 19 vaccine hesitancy should consider oversampling 
for these groups to ensure specific information about their levels 
of vaccine hesitancy are known.

These results have already helped shape our vaccination 
efforts. The results of this study have been used to develop an 
equitable distribution plan within the state’s only academic 
medical center with specific targets to ensure racial/ethnic 
geographic and equality. Specifically, the authors and their 
institution have set up a mobile vaccine distribution system 
that goes into rural and remote areas and is partnering with 
community- based and faith- based organizations on a nontra-
ditional educational campaign to build trust.

CONCLUSION

Understanding determinants of COVID- 19 vaccine hesitancy 
is important in ensuring broad uptake of the COVID- 19 vac-
cine and in reducing health disparities. Trust in vaccines in 
general, race/ethnicity, and fear of COVID- 19 infection are 
important factors shaping COVID- 19 vaccine hesitancy, 
with Black/African Americans reporting significantly more 
vaccine hesitancy. As Warren and colleagues24 point out, 
trustworthiness must precede trust, and the historical and 
ongoing racism within medical institutions precludes trust. 
Building trust in institutions takes a concerted effort and 
time. Although the urgency of the pandemic is spurring ef-
forts toward trust and transparency, without a sustained effort 
of community engagement, any gains in trust may be lost.

Vaccine hesitancy is high enough to undermine popula-
tion immunity in a highly vulnerable and rural state in the US. 
Moreover, it is highest among the sociodemographic groups 
who have faced disproportionate COVID- 19 morbidity and 
mortality. Racial/ethnic disparities highlight historical and 
contemporary distrust in the medical establishment and on-
going experiences of racism/discrimination by communities 
of color. Finally, public health messaging for the COVID- 19 
vaccine must consider the role of people’s fears of infection, 
general trust in vaccines, and the historical and ongoing mis-
treatment of many racial/ethnic minorities.

Further investigation is needed to determine ways in 
which fear and trust may or may not explain vaccine hes-
itancy across racial groups. The mechanisms explaining 
vaccine hesitancy are likely to differ across racial groups. 
For example, even though low levels of fear are associated 

with increased odds of vaccine hesitancy, Black/African 
Americans have both the highest levels of COVID- 19 vac-
cine hesitancy and the highest prevalence of fearing infection 
to a great extent. Moreover, given the consistent findings of 
racial disparities in vaccine hesitancy, researchers must begin 
to more explicitly examine experiences of discrimination and 
systemic racism in predicting vaccine hesitancy.
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