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BACKGROUND: Vaccines provide protection against nu-
merous diseases that can cause serious illness and death.
However, vaccine hesitancy threatens to undermine prog-
ress in reducing preventable diseases and illness. Vaccine
hesitancy has been shown to vary by sociodemographic
characteristics. However, studies examining associations
between healthcare access and vaccine hesitancy are
lacking.
OBJECTIVE:Using a statewide random sample of Arkan-
sas adults, we examined the relationship between general
vaccine hesitancy and healthcare access.
DESIGN: From July 12 to 30, 2021, participants were
contacted by landlines and cellular phones using random
digit dialing.
PARTICIPANTS: A total of 1500 Arkansas adults were
surveyed. Black/African American and Hispanic/Latinx
adults were oversampled to ensure adequate representa-
tion. The survey had a cooperation rate of 20%.
MAIN MEASURES: The dependent variable was an ordinal
measure of general vaccine hesitancy. Age, gender, race,
education, relationship status, and rural/urban residence
were included in the model. Healthcare access was mea-
sured across four domains: (1) health insurance coverage;
(2) having a primary care provider (PCP); (3) forgoing care
due to cost; and (4) time since last routine checkup. The
relationship between general vaccine hesitancy and
healthcare accesswasmodeledusing ordinal logistic regres-
sion, controlling for sociodemographic characteristics.
KEY RESULTS: Mean age was 48.5 years, 51.1% were
women, 28% reported a race other than White, and 36.3%
held a bachelor’s degree or higher. Those with a PCP and
those with health insurance had approximately two-thirds
the odds of being more hesitant ([OR=0.63, CI=0.47, 0.84]
and [OR=0.68;CI=0.49, 0.94]) than thosewithoutaPCPand
those without health insurance. Participants reporting a
routine checkup in the last 2 yearswere almost half as likely
to be more hesitant than those reporting a checkup more
than 2 years prior (OR=0.58; CI=0.43, 0.79).
CONCLUSIONS: Results suggest improving access to
health insurance, PCPs, and routine preventative care
services may be critical to reducing vaccine hesitancy.
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INTRODUCTION

Vaccine hesitancy is the reluctance or refusal to get vaccinated
despite the availability of vaccines.1 In 2019, the World Health
Organization identified vaccine hesitancy as a significant threat to
global health,1 and in the era of COVID-19, general vaccine
hesitancy has become an even greater concern. Vaccination is
responsible for preventing up to three million deaths a year;
however, vaccine hesitancy presents a significant challenge to
the progress made in reducing vaccine-preventable diseases.1,2

Vaccine hesitancy is multi-faceted.3 Prior research has
shown that vaccine hesitancy varies by age, gender,
race/ethnicity, rural/urban location, education, and income.
Those who are younger, women, lower income, and in a rural
location with lower education are more likely to report vaccine
hesitancy.2,4–16 Several studies have also documented dispar-
ities by race and ethnicity, with minority communities being
more likely to report general vaccine hesitancy.17–19 Although
research has consistently noted higher vaccine hesitancy
among minoritized racial groups, these disparities appear to
be narrowing for COVID-19 vaccines.20 Moreover, emerging
evidence suggests vaccine hesitancy and vaccination among
minoritized racial groups is associated with structural racism
and experiences of racial discrimination.21–24

While several studies have examined sociodemographic fac-
tors and associations with vaccine hesitancy in general and for
specific vaccines,18,25–28 to our knowledge, no studies have
examined associations between general vaccine hesitancy and
measures of healthcare access. However, there is an established
body of research demonstrating that provider recommendation is
a strong predictor of vaccination behaviors for specific vac-
cines,29–32 and much of the work related to vaccine hesitancy
has aimed to understand how such recommendations exert their
effects.29 Other parallel lines of research also suggest that
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healthcare access may be an important piece of the vaccine
hesitancy puzzle. For example, factors that influence individuals’
ability to access and use healthcare, such as health literacy,33,34

have been linked to adoption of preventive care such as MMR
and influenza immunization.35 Yet, provider recommendations
and health literacy can do little to influence motivation to vacci-
nate if you lack healthcare coverage, have to forgo care due to
cost, or do not have a provider. Healthcare access is upstream
frommany factors such as provider recommendations and health
literacy that have already been identified as important predictors
of vaccine hesitancy or vaccination behaviors we know are
related to hesitancy. Studies have consistently demonstrated in-
surance to be an important predictor of vaccination coverage.36,37

Furthermore, most recent studies focus on specific vaccines such
as COVID-19 or influenza rather than general vaccine hesitancy.
General vaccine hesitancy has been shown to be associated with
vaccine behavior,28,38 making it an important outcome to
examine.
To fill these gaps in the literature, the authors examined

associations between healthcare access and general vaccine
hesitancy, controlling for relevant sociodemographic charac-
teristics. The authors hypothesized that having health insur-
ance coverage, having a primary care provider (PCP), and
having seen a provider for a routine checkup in the past 2
years would be associated with reduced general vaccine hes-
itancy. It was hypothesized that forgone care due to cost would
be associated with increased general vaccine hesitancy.

METHODS

Procedures

Between July 12 and July 30, 2021, 1500 Arkansas adults
were surveyed. The survey had a cooperation rate of 20%.
Potential participants were contacted by telephone landlines
and cellular phones using random digit dialing methods.
Trained surveyors employed by a national polling company
conducted the surveys using computer-assisted telephone
interviewing techniques. Potential participants received a
maximum of two contact attempts per day (at least 4 h apart)
for a maximum of 3 days. Oversampling procedures were used
to ensure adequate representation of Black/African American
and Hispanic/Latinx participants. Spanish-speaking partici-
pants were surveyed in Spanish by bilingual interviewers
using a Spanish translation of the survey.
Inclusion criteria required participants to be at least 18 years

of age and currently residing in Arkansas. The study was
explained to potential participants, and verbal consent was
provided prior to beginning the survey. Participants were free
to refuse to answer any question or state they did not know the
answer. Participants were not provided incentives for partici-
pation. All study procedures were reviewed and approved by
the Institutional Review Board at the University of Arkansas
for Medical Sciences (IRB #262907).

Measures

General Vaccine Hesitancy. The dependent variable was an
ordinal measure of general vaccine hesitancy developed by
Quinn et al. (2019).28 Participants were asked, “Overall, how
hesitant are you about getting vaccinations?” Response
options included “not at all hesitant,” “a little hesitant,”
“somewhat hesitant,” and “very hesitant.”

Sociodemographic Characteristics. Age, gender, race,
education, relationship status, and location (rural/urban
residence) were included in the model. Age was calculated
from participants’ self-reported year of birth. Racial categori-
zations of White, Black/African American, or other race in-
clude only single-race, non-Hispanic responses. Participants
who selected multiple races were categorized as multiracial,
and those who selected Hispanic/Latinx ethnicity were cate-
gorized as Hispanic/Latinx regardless of their selected race(s).
Gender was reported as man or woman. Third and fourth
options of non-binary and self-defining were available; how-
ever, too few participants chose these options (n=3) to be
included in the analyses. Participants reported their highest
level of education completed and were combined into three
groups for analysis: high school diploma/graduate equivalen-
cy degree (GED) or lower, some college/associate degree, and
bachelor’s degree or higher. Location of residence was desig-
nated as rural and urban based on the county where the
participant currently resides. Determination of location cate-
gory was based on United States Department of Agriculture
Rural-Urban Continuum Codes.39

Healthcare Access.Healthcare access was measured based on
four survey items: (1) health insurance coverage; (2) having a
PCP; (3) forgoing healthcare due to cost; and (4) time since
last routine doctor checkup. Health insurance coverage was
captured by asking participants, “Do you have any kind of
healthcare coverage, including health insurance, prepaid
plans, such as HMOs, government plans such as Medicare,
or Indian Health Service?” (Yes/No). PCP status was obtained
by asking, “Do you have one person you think of as your
personal doctor or healthcare provider? Is there more than one,
or is there no person you think of as your personal doctor or
healthcare provider?” Response options were, “Yes, only
one,” “More than one,” and “No.” This variable was dichoto-
mized by collapsing the first two options into “Yes.” Forgone
care was captured by asking participants, “Was there a time in
the past 12 months when you needed a doctor but could not
see one because of the cost?” (Yes/No). Time since last
checkup was recorded by asking, “About how long has it been
since you last visited a doctor for a routine checkup?” Re-
sponse options included “in the past year,” “in the past 2
years,” “in the past 5 years,” “5 or more years ago,” and
“never.” In order to account for potential changes in healthcare
seeking behaviors as a result of the COVID-19 pandemic,
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responses were collapsed into two categories: within the past 2
years and more than 2 years ago.

Statistical Analyses

Data management and analysis were conducted using
STATA 15.1 and SAS 9.4. Participants with incomplete
responses (N=95; 6.3%) were not included in the regres-
sion analyses. The most common missing pattern was a
missing date of birth (N=36). Weights were generated by
the polling company using raking ratio estimation to en-
sure the sample was representative of the Arkansas popu-
lation based on 2019 census estimates for age (18–29, 30–
39, 40–49, 50–59, 60–69, 70–79, 80+), gender (men,
women), and race/ethnicity (non-Hispanic White, non-
Hispanic Black/African American, non-Hispanic other or
multiracial, and Hispanic/Latino any race). Weighted per-
centages and unweighted frequencies and percentages are
provided to describe the sample. To determine the associ-
ations between general vaccine hesitancy and each of the
healthcare access variables, a series of four bivariate ordi-
nal regressions was run. Finally, the relationship between
general vaccine hesitancy and healthcare access variables
was then modeled using a weighted ordinal logistic regres-
sion, controlling for relevant sociodemographic character-
istics. The Brant test indicated the assumption of propor-
tional odds was met (p=0.061), and a proportional odds
model was employed. Multicollinearity diagnostics re-
vealed all tolerance values were above 0 and all variance
inflation factors values were below 10. Additionally, ei-
genvalue estimates were above 0, and their ratios to each
condition index indicated no significant multicollinearity
in the model that would require correction.

RESULTS

Table 1 provides weighted estimates of descriptive statistics
for all variables included in the regression model. The mean
age of the sample was 48.5 years (±19.0). Slightly more than
half of participants were women (51.1%). More than one-
fourth of the sample reported a race other than White
(28.0%). Participant education levels were approximately split
into thirds, with 36.3% reporting a bachelor’s degree or
higher. Approximately half were married or members of an
unmarried couple (50.7%). The majority (68.9%) of partici-
pants reported residing in an urban county.
The vast majority of participants reported having some form

of health insurance coverage (88.4%), as well as having a PCP
(82.7%). Approximately one in seven reported there was a
time in the past year they had to forgo needed healthcare due to
cost (14.5%), and approximately one in six reported their last
routine checkup with a doctor was more than 2 years ago
(16.4%). More than half reported they were “not at all hesi-
tant” about getting vaccinations (55.0%).

Weighted Bivariate Ordinal Logistic Regression

Table 2 provides results of four separate bivariate ordinal
regressions. Participants with health insurance coverage had
less than half the odds of being more hesitant (OR=0.45;
CI=0.33, 0.60) compared with those with no health insurance.

Table 1 Weighted and Unweighted Descriptive Statistics – Socio-
demographic Characteristics, Healthcare Access Measures, and

General Vaccine Hesitancy

Weighted
%

Unweighted
N (%)

Age (N=1454)
18–29 20.8 228 (15.7)
30–44 25.3 257 (17.7)
45–59 23.0 316 (21.7)
60+ 31.0 653 (44.9)
Gender (N=1491)
Men 48.9 598 (40.1)
Women 51.1 893 (59.9)
Race (N=1500)
White 72.0 757 (50.5)
Black/African American 15.4 366 (24.4)
Hispanic/Latinx 7.4 244 (16.3)
Multiracial 2.0 53 (3.5)
Other 3.2 80 (5.3)
Education (N=1493)
HS diploma/GED or lower 30.8 480 (32.2)
Some college/associate degree 32.9 496 (33.2)
Bachelor’s degree or higher 36.3 517 (34.6)
Relationship status (N=1482)
Married/unmarried couple 50.7 765 (51.6)
Unmarried/single 49.3 717 (48.4)
Location (N=1500)
Urban (Metro) 68.9 1029 (68.6)
Rural (Non-metro) 31.1 471 (31.4)
Health insurance coverage
(N=1485)
Yes 88.4 1320 (88.9)
No 11.6 165 (11.1)
Primary care provider (N=1493)
Yes 82.7 1269 (85.0)
No 17.3 224 (15.0)
Forgone care due to cost (N=1492)
Yes 14.5 202 (13.5)
No 85.5 1290 (86.5)
Routine doctor checkup (N=1491)
Within the past 2 years 83.6 1304 (87.5)
More than 2 years ago 16.4 187 (12.5)
General vaccine hesitancy (N=1500)
Not at all hesitant 55.0 830 (55.3)
A little hesitant 21.3 315 (21.0)
Somewhat hesitant 12.2 183 (12.2)
Very hesitant 11.5 172 (11.5)

Note: HS, high school; GED, graduate equivalency degree
Percentages may not total 100 due to rounding

Table 2 Weighted Unadjusted Ordinal Logistic
Regressions—Bivariate Associations Between Each Healthcare

Access Measure and General Vaccine Hesitancy

Healthcare access measure General vaccine hesitancy

OR (95% CI) p

Health insurance coverage 0.45 (0.33, 0.60) <0.0001
Primary care provider 0.46 (0.36, 0.59) <0.0001
Forgone care due to cost 1.59 (1.21, 2.07) <0.001
Routine doctor checkup 0.43 (0.33, 0.55) <0.0001

Note: OR, odds ratio
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Compared with those without a PCP, those with a PCP had
almost half the odds of being more hesitant (OR=0.46;
CI=0.36, 0.59). Compared with those who had not forgone
care due to cost, those who had forgone care due to cost had
more than one and a half the odds of being more hesitant
(OR=1.59; CI=1.21, 2.07). Participants who reported a routine
checkup within the last 2 years had less than half the odds of
being more hesitant, compared with those whose last checkup
was more than two years prior (OR=0.43; CI=0.33, 0.55).

Weighted Ordinal Logistic Regression

Table 3 provides results of the weighted ordinal logistic re-
gression analysis. Race, education, PCP, health insurance
coverage, and time since last routine checkup were significant
predictors of increased general vaccine hesitancy.
Black/African American participants had more than double

the odds of White participants of being more hesitant toward
vaccines (OR=2.22; CI=1.68, 2.93). Those with higher levels
of education were less likely to be hesitant toward vaccines.
Compared with those who reported having a high school
diploma/GED or lower, participants with some college/an
associate degree had approximately two-thirds the odds of

being more hesitant (OR=0.63; CI=0.49, 0.81), and partici-
pants with a bachelor’s degree or higher had less than half the
odds of being more hesitant (OR=0.40; CI=0.31, 0.52).
Participants with a PCP, thosewith health insurance, and those

who had a routine checkup in the last 2 years were less hesitant
toward vaccines. Participants with health insurance coverage had
approximately two-thirds the odds of being more hesitant
(OR=0.68; CI=0.49, 0.94) compared with those with no health
insurance. Compared with those without a PCP, those with a
PCP had approximately two-thirds the odds of being more
hesitant (OR=0.63, CI=0.47, 0.84). Participants who reported a
routine checkup in the last 2 years were almost half as likely to be
more hesitant, compared with those whose last checkup was
more than two years prior (OR=0.58; CI=0.43, 0.79).

DISCUSSION

This study examined the association between general vaccine
hesitancy and healthcare access among a large random sample
of adults in Arkansas. Lower education level and Black/
African American race were associated with greater odds of
general vaccine hesitancy, which is consistent with prior

Table 3 Weighted Adjusted Ordinal Logistic Regression—Relationship Between General Vaccine Hesitancy and Healthcare Access Measures,
Controlling for Sociodemographic Characteristics (N=1405)

B SE p OR (95% CI)

Health insurance coverage
Yes −0.39 0.164 0.018 0.68 (0.49, 0.94)
No - - - -
Primary care provider
Yes −0.47 0.151 0.002 0.63 (0.47, 0.84)
No - - - -
Forgone care due to cost
Yes 0.04 0.152 0.788 1.04 (0.77, 1.40)
No - - - -
Routine doctor checkup
Within the past 2 years −0.54 0.155 <0.001 0.58 (0.43, 0.79)
More than 2 years ago - - - -
Age
60+ −0.17 0.166 0.309 0.84 (0.61, 1.17)
45–59 0.22 0.168 0.199 1.24 (0.89, 1.72)
30–44 0.25 0.158 0.121 1.28 (0.94, 1.74)
18–29 - - - -
Gender
Women 0.09 0.107 0.385 1.09 (0.89, 1.35)
Men - - - -
Race
Black/African American 0.80 0.141 <0.001 2.22 (1.68, 2.93)
Hispanic/Latinx −0.12 0.207 0.577 0.89 (0.59, 1.34)
Multiracial 0.19 0.380 0.619 1.21 (0.57, 2.54)
Other 0.06 0.294 0.828 1.07 (0.60, 1.90)
White - - - -
Education
Bachelor’s degree or higher −0.91 0.133 <0.001 0.40 (0.31, 0.52)
Some college/associate degree −0.46 0.129 <0.001 0.63 (0.49, 0.81)
HS diploma/GED or lower - - - -
Relationship status
Married/unmarried couple −0.12 0.109 0.256 0.88 (0.71, 1.09)
Unmarried/Single - - - -
Location
Rural (non-metro) 0.07 0.114 0.547 1.07 (0.86, 1.34)
Urban (metro) - - - -

Note: HS, high school; GED, graduate equivalency degree; B, Beta coefficient; SE, standard error; OR, odds ratio; CI, confidence interval
Bolded p-values indicate statistical significance
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literature.2,4,5,13–16 However, rural/urban residence was not
associated with general vaccine hesitancy. This finding is in
contrast with past literature which has shown rural location to
be associated with vaccine hesitancy.6–12 Literature regarding
rural/urban location has been mixed, with some studies show-
ing null associations40 or even higher vaccination receipt in
rural locations.15

The hypothesis that healthcare access is related to general
vaccine hesitancy was partially supported. Having health insur-
ance coverage, having a PCP, and having seen a provider for a
routine checkup in the past 2 years were all associated with
lower general vaccine hesitancy in both the bivariate and mul-
tivariate models. However, there was no significant association
between general vaccine hesitancy and forgone care due to cost
in the multivariate model. These findings point to the impor-
tance of insurance, PCPs, and access to primary care for general
well care and preventative care visits. These findings add to the
recent literature which has demonstrated the importance of
healthcare provider relationships.41,42 While this study did not
collect information about healthcare provider conversations and
recommendations, the findings are consistent with the literature
that demonstrates the positive influence of healthcare providers’
conversations on receipt of vaccines.43–45

The proportion of uninsured adults in our sample (11.6%)
was slightly higher than that of the general population of
Arkansas (9.1%).46 The study found that having health insur-
ance was associated with lower levels of vaccine hesitancy.
This is consistent with past research that demonstrates similar
patterns of vaccine hesitancy based on insurance status. A
nationally representative survey of adults in the United States
found that being uninsured was a significant predictor of
COVID-19 vaccine hesitancy.47 Another nationally represen-
tative study found insurance coverage to be related to COVID-
19 vaccine hesitancy, but this relationship differed by race,
where hesitant Hispanic/Latinx adults were significantly more
likely to be uninsured.48 In addition to predicting vaccination
attitudes, insurance status has also been shown to be associat-
ed with vaccination coverage for both children and
adults.37,49,50

Although it may seem obvious why indicators of healthcare
access are associated with lower odds of general vaccine
hesitancy, our study raises important questions about the
pathways through which access shapes hesitancy. Given that
vaccination (or remaining unvaccinated) is often a passive act,
it may be that healthcare access simply leads to increased
passive acceptance.29 Moreover, given the literature demon-
strating that trust is an important predictor of vaccine hesitan-
cy,18 it may be that it is not just access but consistency in
healthcare access that allows time for trustworthiness to be
demonstrated by healthcare professionals.

Strengths and Limitations

The study used a large, random sample with data collection in
both English and Spanish, which is a strength. However, the

study is limited by possible recall bias or social desirability
bias because the study relied on self-reported data. The study
is also limited by the use of cross-sectional data which does
not allow for causal analysis. Our measure of vaccine hesitan-
cy, while developed by a leading scholar on the subject,28 is
limited as a single-item measure that may not capture all
dimensions of the concept of hesitancy. Additionally, the
study only surveyed adults in Arkansas and may not be
generalizable to other populations. Despite these limitations,
this study makes a significant contribution to the literature as
one of the first studies to examine healthcare access and
general vaccine hesitancy.

Conclusion

This study is one of the first to document the important
association between having health insurance coverage, having
a PCP, and engaging in routine checkups with reduced general
vaccine hesitancy. These results suggest that improving access
to insurance, PCPs, and routine preventative care services may
be critical to efforts aimed at reducing vaccine hesitancy.
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