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Background: There are racial differences in COVID-19
vaccination rates, but social factors, such as lack of
health insurance or food insecurity, may explain some
of the racial disparities.

Objective: To assess social factors, including insur-
ance coverage, that may affect COVID-19 vaccination
as of June-July 2021 and vaccine hesitancy among
those not yet vaccinated, and how these may affect
racial equity in vaccinations.

Design: Cross-sectional analysis of nationally repre-
sentative survey data.

Participants: Adults 18 to 64 participating in the Cen-
sus Bureau’s Household Pulse Survey for June 23 to
July 5, 2021.

Main Measures: Vaccination: receipt of at least one
dose of a COVID-19 vaccine. Vaccine hesitancy: among
those not yet vaccinated, intent to definitely or prob-
ably not get vaccinated.

Key Results: In unadjusted analyses, black adults
were less likely to be vaccinated than other respond-
ents, but, after social factors were included, includ-
ing health insurance status, food sufficiency, income
and education, and state-level political preferences,
differences between black and white adults were no
longer significant and Hispanics were more likely to be
vaccinated (OR=1.87, p<.001). Among those not yet
vaccinated, black and Hispanic adults were vaccine
hesitant than white adults (ORs=.37 and .45, respec-
tively, both p<.001) and insurance status and food
insufficiency were not significantly associated with vac-
cine hesitancy. The percent of state voters for former
President Trump in 2020 was significantly associated
with lower vaccination rates and with increased vac-
cine hesitancy.

Discussion: The results indicate that much of
the gap in COVID vaccination rates for minority
adults are due to social barriers, rather than dif-
ferences in racial attitudes. Unvaccinated minor-
ity adults expressed less vaccine hesitancy than
white adults. Social barriers like food insecu-
rity and insurance coverage could have deterred
prompt COVID-19 vaccinations. Reducing these
problems might help increase vaccination rates.
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INTRODUCTION

COVID-19 vaccinations have slowed the progress of the pan-
demic and may have saved more than 100,000 Americans’
lives.! Black and Hispanic adults have been less likely to
get COVID-19 vaccinations than white adults, even though
racial minorities have experienced higher COVID-19 preva-
lence and harm.>™ Recent analyses also show that vaccina-
tion rates are often lower in areas with greater social vulner-
ability, such as poverty, unemployment, or higher minority
population. >’ Personal characteristics, such as income,
education, race/ethnicity, and gender, have been associated
with vaccine intentions among the unvaccinated.® Political
ideology appears to be involved too; Republicans are less
vaccinated and more opposed to vaccination than Demo-
crats, 10

By May 2021, all US adults 18 or older became eligible
for free COVID-19 vaccinations.'! Before then, COVID vac-
cines were primarily available to those over 65, to those with
chronic conditions that placed them at risk, and to health
care and essential workers, depending on state policies.
Beginning in May, vaccines became available to virtually
all US adults at no cost. Nonetheless, millions of Americans
remain unvaccinated, due to initial vaccine supply shortages,
logistical barriers in getting vaccinated, concerns about the
safety of vaccines, distrust of the government, and other rea-
sons. The unvaccinated pose a public health hazard both to
themselves and to the broader public.

The goal of this study is to more comprehensively
examine factors associated with COVID vaccination and
vaccine hesitancy, using multivariate analyses to under-
stand the extent to which social and political factors
modify differences between racial/ethnic groups. If the
social factors like food insufficiency or health insurance
coverage reduce the apparent effect of racial/ethnic clas-
sifications, this suggests delays in vaccination are more
related to structural aspects of racism, including these
social barriers, in the USA than to racial or ethnic attitu-
dinal differences.'>!?
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METHODS AND DATA

This article examines how social factors shape vaccination
coverage and hesitancy, using data from the Census Bureau’s
Household Pulse Survey (HPS) for June 23 to July 5, 2021,
after all US adults had been vaccine-eligible for 8 weeks.
Unlike prior research, which mostly relied on cross-tabu-
lations, this study uses multivariate analyses to examine
whether race or ethnicity is still significantly related to vac-
cination status or intent, after controlling for social factors,
such as food insecurity, lack of health insurance, or pov-
erty. This is a cross-sectional analysis of HPS survey data,
merged with other data about political environments of the
states where respondents lived. Similar analyses were done
using data from the earlier April 28—-May 10 period, just as
vaccines become available to all adults 18—64. Findings of
those data are broadly to those reported here; noteworthy
exceptions are mentioned. More detailed information about
the April 28—-May 10 analyses can be requested from the
author, upon request.

HPS is an experimental series of rapid response surveys
of US adults, representative of the nation and of states, con-
ducted in English and Spanish.'# The survey has been widely
used to analyze health and social status and trends during
the pandemic.'>!” The Census Bureau developed survey
weights that account for the probability of selection into the
sample and non-response; it uses post-stratification adjust-
ments to match Census population estimates for age, race/
ethnicity, and gender by state.'® The overall response rate
for the June 23-July 10 survey was 6.3%. Analyses of HPS
examined the potential for non-response bias and found that
response rates were higher among disadvantaged popula-
tions, such as those with incomes below poverty or unin-
sured, compared to other groups.'’

Respondents were excluded from this analysis if they were
65 or older or had missing insurance coverage data, leaving a
sample of 38,504. Those 65 or older were excluded because
they were at higher risk if infected and had been eligible for
COVID vaccinations since January and because almost all
seniors are enrolled in Medicare. To adjust for the survey
design and non-response, all bivariate tabular and multivari-
ate logistic regression analyses were conducted using the 80
balanced repeated replicate weights provided by the Census
Bureau. The criterion for statistical significance was p < 0.05
(two-tailed). This study was exempt from human subjects
review because it only used secondary, de-identified data.

Key questions about COVID-19 vaccination, intent, and
diagnosis are as follows: “Have you received a COVID-19
vaccine?” (yes/no). Those who were not vaccinated (at least
one dose) were asked: “Once a vaccine to prevent COVID-
19 is available to you, would you: Definitely get..., Probably
get..., Be unsure about getting.. ., Probably not get... or Def-
initely not get a vaccine.” In this study, those who were prob-
ably or definitely not going to get vaccinated are classified
as “vaccine hesitant,” the criterion used in a recent federal

report.?! All were asked: “Has a doctor or other health care
provider ever told you that you have COVID-19?” (yes/no/
not sure).

The multivariate statistical models adjust for age, gender,
race/ethnicity, marital status, number of children, educa-
tion, pre-pandemic 2019 income (in eight categories like
under $25,000, $25,000 to $34,999), loss of employment
income in the past 4 weeks, essential work status (whether
the respondent worked outside the home during 2021 in one
of 15 job categories, such as health care, food production or
sales, public transit), being uninsured, and food insufficiency
(sometimes or never having enough food to eat in the last
7 days, a relatively severe form of food insecurity). Health
insurance status is based on whether the adult had public
insurance (e.g., Medicaid), had private insurance only, or
was uninsured. For brevity, non-Hispanic racial groups are
described as “white,” “black,” “Asian,” and “other.” HPS did
not ask about political ideology, but a proxy measure was
developed: the percent of the popular vote in the 2020 Presi-
dential election for the Republican candidate (Trump) in the
respondent’s state.”’ This is not a measure of the individual’s
political preferences; it indicates the political environment
where they reside. The social factors included were selected
based on prior research.>~1%-2!

RESULTS

Table 1 presents weighted bivariate data about vaccina-
tion status and, among those not yet vaccinated, hesitancy
(definitely or probably will not get vaccinated), classified by

Table 1 Receipt of COVID-19 Vaccinations and, Among Those
Not Yet Vaccinated, Intent to Definitely or Probably Not Get Vac-
cinated, Adults 18-64, June 23—-July 5, 2021

Vaccine hesitant,
among those not
yet vaccinated

Already vaccinated

Percent p Percent p

Opverall total 78.5% 56.8%
White non-Hispanic 78.8% 65.8% <0.001
Black non-Hispanic 68.7% <0.001  39.5% <0.001

<0.001  29.4% 0.001
Other race non-Hispanic ~ 72.9% <0.001  60.3%
Hispanic 79.3% 42.8%
2020 state election status
Majority Republican ~ 72.1% <0.001  60.0% 0.01
Minority Republican ~ 82.6% 53.6%
Sample size 38,504 5,881

Asian non-Hispanic 95.2%

<0.001

Note: Significance for race compares those in group vs those not in
group (e.g., Hispanic vs non-Hispanic). Significance for 2020 election
status compares those living in states where a majority voted for the
Republican Presidential candidate vs a minority

Source: Household Pulse Survey, June 23-July 4, 2021
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racial/ethnic group and political environments for adults 18
to 64. Overall, over two-thirds (78.5%) received at least one
dose of a COVID-19 vaccine by the survey date, but half
(56.8%) of those not yet vaccinated were vaccine hesitant
(definitely or probably not get vaccinated); this represents
7.1% of total adults in the sample. (An additional 27.0% were
unsure about getting vaccinated.)

Black and other race adults were less likely to be vac-
cinated than other adults and there were no significant dif-
ferences between white and Hispanic adults. In analyses of
the April 23-May 10 period (not shown), 72.1% of adults
were vaccinated; vaccination rates were lower for black, His-
panic, and other race adults; 44.4% of those not vaccinated
were vaccine hesitant. More people gained vaccinations in
the May—June period, but a large share of the unvaccinated
remained vaccine hesitant.

Table 2 shows that 14.2% of adults said they had been
told by a physician or other health professional that they

had COVID-19, while 85.8% said they were not infected or
were not sure. (The not infected and not sure categories were
combined; only 0.8% said they were not sure about their sta-
tus.) The vaccination rate was higher among those not pre-
viously infected (80.0%) than among those who knew they
had been infected before (69.8%, p<0.001). Prior COVID
infection was not significantly associated with vaccine hesi-
tancy, however.

Table 3 presents results of multivariate logistic regres-
sion models about vaccination status at the time of the sur-
vey and vaccine hesitancy among those not yet vaccinated.
As seen in the first column, after controlling for multiple
factors, the odds of being vaccinated were higher among
Hispanic (OR=1.87, p<0.001) and Asian (OR=4.95,
p<0.001) adults compared to white adults, but did not dif-
fer significantly between black, other race, and white adults.
Vaccinations were significantly higher among those who
were older, were more educated, or had higher pre-pandemic

Table 2 Weighted Distribution
of Vaccination Status and Intent
for Adults 18-64 by Prior

COVID-19 Diagnosis Status

Had COVID Did not have COVID  p
diagnosed or not sure
Percent who had COVID diagnosed 14.2% 85.8%
Percent vaccinated (at least one dose), by prior 69.6% 80.0% <0.001
COVID status
Percent vaccine hesitant, by prior COVID status 55.4% 57.2% NS

Source: Household Pulse Survey, June 23-July 5, 2021

Table 3 Odds Ratios for
Receiving at Least One Dose
of COVID-19 Vaccine or,

Already vaccinated Vaccine hesitant,

among those not yet

! vaccinated
Among Those Not Vaccinated,
Definitely or Probably Not Odds ratio )4 Odds ratio p
Planning to be Vaccinated,
Adults 18—64 Had COVID diagnosed 0.611 0.815
Age (years) 1.025 <0.001 1.004
Female (vs male) 1.051 0.756 0.004
Race/ethnicity (vs white non-Hispanic)
Black non-Hispanic 0.828 0.371 <0.001
Asian non-Hispanic 4.952 <0.001 0.286 0.001
Other, multi-race non-Hispanic 1.002 0.831
Hispanic 1.866 <0.001 0.450 <0.001
Education (years) 1.322 <0.001 1.031
Divorced (vs not divorced) 0.762 <0.001 0.935
Number of children 0.751 <0.001 1.183 <0.001
Essential worker outside home 0.887 0.04 1.282 0.019
Income in 2019 (categories) 1.115 <0.001 1.136 0.001
Lost work income in last 4 weeks 0.909 0.947
Insurance coverage (vs uninsured)
Public insurance 1.311 0.047 1.146
Private insurance only 1.595 <0.001 1.059
Insufficient food (vs sufficient) 0.683 <0.001 0.780
Percent of state voting Republican in 2020 0.971 <0.001 1.013 0.027
Sample size 34,069 5,130

Source: Household Pulse Survey, June 23-July 5, 2021
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incomes. Those with public insurance (e.g., Medicaid) were
more likely to be vaccinated than the uninsured (OR =1.31,
p=0.047) as were those with private insurance (OR = 1.60,
p<0.001). The odds of being vaccinated were lower for
those with more children, whose households lost job income
in the past four weeks, or who sometimes or often did not
have enough to eat in the prior week (OR =0.683, p <0.001).

The percent of state voters who voted Republican was neg-
atively associated with vaccination (OR=0.971, p <0.001).
That is, living in a state in which the vote for Trump was
10% higher is associated with 25% lower odds of being
vaccinated (0.971 to the 10" power =0.749). Subanalyses
stratified the HPS data for those who lived in states with and
without Republican majorities. The effects of the other social
factors were similar in both red and blue states; odds ratios
for black adults were not significantly different from white
adults and being Hispanic was associated with higher odds
of being vaccinated in states in both types of states.

In the analyses of the June—July data, having a prior
COVID infection was not significantly associated with
being vaccinated. However, analyses of the April-May data
found that prior infection was associated with lower odds of
vaccination (OR=0.641, p <0.001). The apparent change
in the effect of prior COVID diagnoses suggests that many
of those who were previously infected did not immediately
get vaccinated when vaccines first became available to
nonelderly adults in May, but had somewhat caught up by
July, 2 months later.

The second column in Table 3 examines vaccine hesitancy
among the unvaccinated (probably or definitely not getting
vaccinated vs definitely or probably will get vaccinated or are
unsure). Black, Hispanic, and Asian respondents were much
less likely to be vaccine hesitant, compared to white adults
(ORs=0.371, 0.450, and 0.286, respectively). Females were
less likely to be hesitant than males (OR =0.756, p <0.001).
Most social factors, such as education, food insufficiency,
public or private insurance, and having recent income losses,
were not significantly associated with vaccine hesitancy.
Prior COVID infection status was not significantly associ-
ated with vaccine hesitancy. Those with more children and
higher incomes had higher hesitancy. The percent of the
state that voted for Trump was associated with increased
vaccine hesitancy; a 10% increase in Republican votes was
associated with a 14.2% increase in the odds of being vac-
cine hesitant.

DISCUSSION

These analyses represent a point in time in the COVID-19
vaccination process, as of June 23 to July 5, 2021. Compared
to the April 28—-May 10 period, there were more vaccinations
but the percent of the unvaccinated who oppose vaccination
crept up, indicating the challenges of persuading the remain-
ing unvaccinated to change their minds.

While there has been substantial concern about lagging
vaccination rates in minority communities, these analy-
ses suggest that after controlling for social factors, such
as health insurance and food sufficiency, Hispanics were
more likely to be vaccinated than white adults and differ-
ences between black and white adults were no longer sta-
tistically significant. Moreover, even if they are currently
unvaccinated, black, Hispanic, and Asian adults express less
vaccine hesitancy than white adults. Social vulnerabilities,
like being uninsured, having food insecurity, poverty, and
limited education, have been more important factors that
impeded vaccination efforts in minority communities, not
racial differences in attitudes toward vaccination. None-
theless, many black and Hispanic adults still have vaccine
hesitancy and the need for better outreach and education
remains pertinent.

The analyses also confirm the influence of political ide-
ology on attitudes and behaviors related to COVID.*!°
Adults living in states that supported President Trump in
the 2020 election were much less likely to be vaccinated
and more vaccine hesitant. These findings parallel other
evidence that Republicans tended to wear masks less often
to prevent the spread of COVID.?! Evidence also indicates
that states with Republican governors have higher COVID-
19 prevalence and death rates.?

Although health insurance is not required for free
COVID-19 vaccinations, the uninsured were less likely
to be vaccinated than those covered by Medicaid or pri-
vate insurance. Although COVID vaccinations are free to
those without insurance, it is plausible that those who are
uninsured are less likely to have a primary care provider
who can provide counseling about COVID vaccinations.
Further, some uninsured people may not realize that vac-
cinations are free and worry about the cost.

Other social factors, such as not having enough food to
eat, having more children, or being divorced, were also
associated with being less vaccinated. These suggest the
challenges of survival and caring for children, which can
be particularly difficult for single mothers. Those with
more longstanding vulnerabilities, such as those with less
education or income even before the pandemic, were also
less likely to be vaccinated. Some of the specific barri-
ers that socially vulnerable populations may have faced
include the lack of internet connections to schedule
appointments, lack of transportation, difficulties finding
time to get vaccinated due to work or other scheduling
challenges, or difficulties finding locations for vaccination
that were convenient to them.

A limitation of this analysis is that it is based on cross-
sectional analysis of survey data and only reports associa-
tions; it does not establish causality. The data are based
on self-reported characteristics from a survey with a low
response rate; they could be subject to sampling bias,
reporting error, and missing data. Although a state-level
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measure of the political environment was used, individual
data about ideological differences were not available.

Health officials have sought to improve the racial equity
of COVID-19 vaccination efforts using multiple approaches,
including tailored outreach and messaging to address cultural
or information concerns, working with community partners,
and providing vaccinations in accessible locations, such as
at community health centers, as well as grocery stores and
pharmacies.?>** Many communities are already engag-
ing in more active outreach, relying on trusted community
members, who may include local health professionals and
leaders who share racial, cultural, or political values with
their communities. The threat of the new Delta variant and
the full FDA approval of COVID vaccines may persuade
some more people to enhance their health by becoming vac-
cinated. Increasing use of vaccine requirements/mandates
by the government, employers and schools can also bolster
the number who become vaccinated but should be done with
further education and a reduction in logistical barriers.?
But the persistent pattern of disadvantage and social bar-
riers means that it is also important to take steps to reduce
barriers that may impede vaccinations, particularly for black
and Hispanic adults. The association of food insecurity with
lack of vaccination suggests that offering vaccinations in
conjunction with charitable food distribution, such as at food
banks or pantries, could be effective. Efforts such as bolster-
ing SNAP benefits to reduce food insecurity®® or expanding
Medicaid?’ could also address some of these social barriers
and ultimately help improve public health.
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