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Abstract

Background: Older adults have been disproportionately affected by the

COVID-19 pandemic. Despite the widespread availability and proved effective-

ness of COVID-19 vaccines, the issue of inequity in vaccine uptake in the

United States is a potential concern among different populations. This study

examined racial and ethnic and income disparities in COVID-19 vaccination

rate among Medicare beneficiaries.

Methods: Data from the Medicare Current Beneficiary Survey (MCBS)

COVID-19 Winter 2021 Community Supplement were employed (n = 9606

Medicare beneficiaries, weighted N = 50,512,963). We fitted a logistic regres-

sion model to determine the association of vaccination status with beneficiary

race and ethnicity and income, after controlled for a set of beneficiary

characteristics.

Results: Compared with non-Hispanic White respondents, Hispanic respon-

dents (OR = 0.72, 95% CI: 0.54–0.96, p = 0.02) and Black respondents

(OR = 0.84, 95% CI: 0.67–1.04, p = 0.11) were less likely to receive COVID-19

vaccine. In addition, the likelihood of COVID-19 vaccine uptake for beneficia-

ries who earn less than $25,000 per year was more than 50% lower than that

for those whose annual income was $25,000 or more (OR = 0.44, 95% CI:

0.37–0.53, p< 0.0001).

Conclusions: Racial and ethnic and income disparities exist in COVID-19 vac-

cination rate among Medicare beneficiaries nationally. Community-based

strategies to boost vaccine uptake may target racial and ethnic minorities and

socioeconomically disadvantaged groups to reduce such disparities.
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INTRODUCTION

Since the onset of the coronavirus disease 2019 (COVID-
19) pandemic in early 2020 in the United States, older
adults have been disproportionately affected and com-
prised the majority of severe COVID-19 cases and

COVID-related deaths nationally. With several COVID-
19 vaccines available after December 2020, older adults
are prioritized for early vaccine rollout and have achieved
the highest vaccination rate among all age groups.1 As of
October 29, 2021, the Center for Disease Control and Pre-
vention (CDC) reported that 96.8% of people of ages 65 or
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older have gotten at least one dose of a vaccine, 85.1%
have been fully vaccinated, and 22% have received the
booster dose.1 In addition, a recent study has found that
older adults who received both doses of either Pfizer or
Moderna vaccines showed a 94% reduced risk of COVID-
related hospitalization compared to control patients.2

Despite eventual widespread availability and proved
effectiveness of vaccines, the issue of inequity in the
United States still poses a risk of stagnation in vaccina-
tion rates and results in vaccination disparities among
certain populations.3

Previous studies have highlighted that COVID-19
vaccination hesitancy in the United States varies sig-
nificantly by sociodemographic characteristics, with
racial and ethnic minorities and the low-income group
reporting higher hesitancy than other groups.4–5

Moreover, there have been evidence that such dispar-
ities also exist for other types of vaccines, with vacci-
nation rates being substantially lower for Black,
Hispanic, and American Indian/Alaskan Native adults
relative to non-Hispanic White adults.6–8 However, by
the time of this study being conducted, there were no
studies that have examined the issue of disparities in
the actual uptake of COVID-19 vaccines among older
adults. This study fills this gap and compares the rates
of receiving at least one dose of the COVID-19 vaccine
by race, ethnicity, and income using data from the
most recent Medicare Current Beneficiary Sur-
vey (MCBS).

METHODS

Data and study sample

The Medicare Current Beneficiary Survey (MCBS), spon-
sored by the Centers for Medicare & Medicaid Services, is
a nationally representative survey of Medicare beneficia-
ries. For this study, we used publicly available data from
the MCBS COVID-19 Winter 2021 Community Supple-
ment, which is a standalone telephone survey collected
from March to April 2021.9 The questionnaire is designed
to understand the impact of COVID-19 on the lives of
Medicare beneficiaries, covering topics such as telemedi-
cine visits, deferred care, COVID-19 testing and vaccina-
tion, in addition to routinely collected information on
demographic characteristics and health status.9 The origi-
nal sample includes 11,107 existing MCBS beneficiaries
who live in the community at the time of their interview.
This study excluded observations with missing values on
the outcome variable or covariates, leading to the final
sample of 9606 Medicare beneficiaries (weighted
N = 50,512,963).

Outcome variable

The outcome variable of interest was the beneficiaries'
COVID-19 vaccination status, which is captured by the
question “since the date of COVID-19 vaccine availabil-
ity, have you had a coronavirus vaccination?” The
response options include: yes, no, do not know, and
refused. For those who answered yes to having received a
COVID-19 vaccine, a follow-up question regarding the
number of doses was asked, and the responses are: one,
two, or do not know. Based on the two questions, we con-
structed a dichotomous variable for COVID-19 vaccina-
tion status which equaled 1 if the beneficiary has
received at least one dose of COVID-19 vaccine or 0 if the
respondent is unvaccinated (has not received any
COVID-19 vaccine), and excluded “do not know” and
“refused” responses.

Independent variables and covariates

The key independent variables were race and ethnicity
and income level. The MCBS COVID-19 Winter 2021

Key points

• Among Medicare beneficiaries, White respon-
dents had the highest rate of receiving at least
one dose of COVID-19 vaccine (68%), followed
by respondents of other race (62%), Hispanic
respondents (52%), and non-Hispanic Black
respondents (52%).

• 74% of respondents earning an annual income
$25,000 or more have received at least one dose
of COVID-19 vaccine, compared with 44% for
respondents who had income less than $25,000
per year.

• Racial and ethnic and income disparities exist
in COVID-19 vaccination rate among Medicare
beneficiaries nationally.

Why does this paper matter?

This study reveals the existence of racial and eth-
nic and income disparities in COVID-19 vaccina-
tion rates among older adults and highlights the
importance of community-based strategies to
boost vaccine uptake in hard-to-reach groups and
ensuring equitable distribution and access to the
vaccines.
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survey categorized race and ethnicity into four groups:
Non-Hispanic White, Non-Hispanic Black, Hispanic, and
Other/Unknown; and categorized income as a binary vari-
able: income less than $25,000 per year or income $25,000
or more per year. Sociodemographic covariates included
the following variables: sex (male or female), age (youn-
ger than 65 years, 65–74 years, and 75 years or older), resi-
dence (metro area or non-metro area), region (Northeast,
Midwest, South, West), Medicare-Medicaid dual eligibility
(yes or no), and language other than English spoken at
home (yes or no).

Additionally, we controlled for several health condi-
tions that could potentially affect respondents' vaccination
status, including weak immune system, hypertension, high
cholesterol, stroke, cancer, lung disease, diabetes, heart dis-
ease, depression, and dementia. For each of the conditions,
a binary variable was created which equaled 1 if the
respondent reported having the condition and 0 otherwise.
Based on findings from previous studies, there is a signifi-
cant positive association between receiving COVID-19
information from regular news (compared to social media,
internet, family/friends, and healthcare providers) and the
intent to receive a COVID-19 vaccine, and thus we
included a measure of information sources on COVID-19
in our analysis.5,10,11 Finally, the collected information
about beneficiaries' personal COVID-19 experiences,
i.e., whether the survey participant “suspected to have
COVID-19,” “was told they have COVID-19,” “tested for
COVID-19,” and “have an active COVID-19 infection”
were included as dichotomous covariates in the model,
where yes was coded as 1 and no as 0. All these variables
were selected based on the Andersen's Behavioral Model
(ABM) of Health Services Use and mapped onto the appro-
priate domain of the ABM (Figure S1).12

Statistical analysis

We first performed descriptive analyses in which we cal-
culated percentages of the two independent variables,
and compared beneficiary characteristics across racial
and ethnic and income groups separately. In addition, a
bar chart was used to illustrate the percentage of receiv-
ing at least one dose of COVID-19 vaccine for each racial
and ethnic group and for each income group.

In multivariable analysis, we fitted a logistic regres-
sion model which has vaccination status as the depen-
dent variable, race and ethnicity and income as key
independent variables, and controlled for the covariates
described above. To account for the survey sampling
approaches, such as disproportionate sampling and sur-
vey nonresponse, all analyses were weighted with the
sampling weights provided by the MCBS COVID-19

Winter 2021 PUF. Furthermore, we performed the vari-
ance inflation factor (VIF) analyses to check if
multicollinearity in the multivariable regression existed.
As shown in Table S1, the VIF of each factor was less
than 4, indicating that multicollinearity should not be a
concern in this study.13 In addition, reported p-values
were two-tailed, with the statistical significance level set
at 0.05. STATA version 15.0 was used to conduct all sta-
tistical analyses.

RESULTS

Table 1 presents the weighted descriptive statistics for the
study sample and by race and ethnicity and by income.
In the weighted sample, 76.18% of surveyed beneficiaries
are non-Hispanic White, 9.44% are Black, 10.09% are His-
panic, and 6.07% belong to the other or unknown racial
and ethnic group; and 29.67% of the weighted sample
earn an annual income that is less than $25,000.

Compared with non-Hispanic White respondents,
non-Hispanic Black and Hispanic respondents tended to
be slightly younger, make less than $25,000 per year, live
in metro areas, be Medicare-Medicaid dual eligible, speak
language other than English at home, and have higher
rates of hypertension, high cholesterol, diabetes, and
dementia. Racial and ethnic minority beneficiaries were
also more likely to rely on traditional news or social
media as their primary source of COVID-19 information,
and to report being told they have COVID-19, having a
test for COVID-19, and receiving a positive test result.

Compared with respondents whose annual income
was $25,000 or more, low-income respondents were more
likely to be female, be in the racial and ethnic minority
groups, age younger than 65 years, be Medicare-Medicaid
dually eligible, have more health problems, and rely pri-
marily on traditional news or family and friends for infor-
mation on COVID-19. Additionally, respondents who
earn less than $25,000 per year were more likely to sus-
pect to have COVID-19, be told they have COVID-19,
and test positive for COVID-19, but were less likely to
receive a test.

Figure 1 shows the rate of receiving at least one dose
of COVID-19 vaccine for each group of interest. Specifi-
cally, non-Hispanic White respondents had the highest
vaccination rate (68.07%), followed by respondents of
other race (62.24%), Hispanic respondents (52.23%), and
non-Hispanic Black (51.54%). Vaccination rates by
income showed that 73.78% of respondents earning an
annual income $25,000 or more have received at least
one dose of COVID-19 vaccine, compared with 43.66%
for respondents who had income less than $25,000
per year.
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TABLE 1 Sample characteristics

(1)
(2) Race (3) Income

Variables
Overall
sample (%)

White
Non-Hispanic (%)

Black
Non-Hispanic (%) Hispanic (%)

Other
race (%)

Income
<25 K (%)

Income
≥25 K (%)

Sex

Male 45.39 45.55 42.17 46.14 47.33 37.55 48.70

Female 54.61 54.45 57.83 53.86 52.67 62.45 51.30

Race

White non-Hispanic 76.18 57.90 83.90

Black non-Hispanic 9.45 18.22 5.74

Hispanic 8.30 15.76 5.16

Other race/unknown 6.07 8.12 5.20

Age category

<65 years 13.36 10.95 26.68 17.66 17.02 29.19 6.68

65–74 years 53.17 53.97 47.86 53.58 50.79 38.38 59.40

≥75 years 33.47 35.09 25.45 28.76 32.19 32.43 33.92

Income

Less than 25 k income 29.67 22.55 57.24 56.32 39.68

$25 K or more 70.33 77.45 42.76 43.68 60.32

Metro

Metro 80.31 78.05 86.54 92.57 82.28 75.74 82.24

Non-metro 19.69 21.95 13.46 7.43 17.72 24.26 17.76

Region

Northeast 17.78 18.68 12.41 16.21 16.97 17.16 18.04

Midwest 21.81 24.87 14.44 8.66 12.83 20.09 22.53

South 38.82 36.72 63.84 31.43 36.36 44.84 36.28

West 21.59 19.73 9.31 43.70 33.84 17.91 23.15

Medicare-Medicaid dual eligibility

Yes 14.36 8.74 35.05 38.22 20.16 44.76 1.54

No 85.64 91.26 64.95 61.78 79.84 55.24 98.46

Speak language other than English at home

Yes 11.05 3.06 3.40 23.69 34.00 19.27 7.59

No 88.95 96.94 96.60 76.31 66.00 80.73 92.41

Health conditions (yes)

Weak immune system 16.87 16.83 15.15 16.72 20.19 19.48 15.77

Hypertension 62.85 60.36 77.80 63.76 69.51 66.32 61.38

High cholesterol 63.45 62.52 66.63 69.82 61.35 63.42 63.46

Stroke 8.88 8.46 12.44 8.02 9.75 12.23 7.46

Cancer 19.12 20.06 14.32 15.75 19.28 16.66 20.15

Lung disease 18.74 18.53 19.38 16.68 23.16 25.20 16.02

Diabetes 31.30 26.85 44.17 46.94 45.77 36.92 28.93

Heart disease 31.47 32.78 29.22 23.79 29.02 31.65 31.39

Depression 25.89 25.94 23.58 28.41 25.37 35.03 22.03

Dementia 2.50 2.28 2.37 4.24 3.06 3.72 1.98
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Table 2 presents odds ratios (ORs) for receiving at least
one dose of COVID-19 vaccine in the logistic regression.
Compared with non-Hispanic White respondents, His-
panic respondents were significantly less likely to receive
vaccine (ORunadjusted = 0.51, 95% CIunadjusted = 0.43–0.61,
punadjusted <0.0001; ORadjusted = 0.72, 95% CIadjusted: 0.54–
0.96, padjusted = 0.02). Although non-Hispanic Black
respondents also had a lower odds of receiving vaccine,
this association was no longer statistically significant
after adjusting for the covariates (ORunadjusted = 0.50,
95% CIunadjusted = 0.42–0.60, punadjusted <0.0001;
ORadjusted = 0.84, 95% CIadjusted: 0.67–1.04,
padjusted = 0.11). Compared with beneficiaries earning
an annual income $25,000 or more, those who earn less
than $25,000 were substantially less likely to be vaccinated
(ORunadjusted = 0.28, 95% CIunadjusted = 0.24–0.31, punadjusted
<0.0001; ORadjusted = 0.44, 95% CIadjusted: 0.37–0.53, padjusted

<0.0001). Being dually eligible, having a stroke, relying on
social media, family and friends, or internet as a primary
source of COVID-19 information, and having suspected to
have COVID-19 were all associated with a reduced likeli-
hood of COVID-19 vaccine uptake; while being in older age
groups, having high cholesterol, relying on governmental
officials as a primary source of COVID-19 information, and
having tested for COVID-19 were associated with greater
odds of receiving at least one dose of vaccine.

DISCUSSION

According to recent guidelines of the Centers for Disease
Control and Prevention, widespread vaccination of
COVID-19 is the most efficacious and safest approach to
protect everyone, especially those at high risk, from
severe COVID-19 complications and death, and to end
the pandemic.14 Although older adults have a higher
average COVID-19 vaccination rate than people of other
age groups, previous studies have revealed that vaccine
hesitancy among older adults is common and varies sub-
stantially over subgroups: Women, non-Hispanic Black
persons, Hispanic persons, smokers, and those with
lower income were more likely to report negative vaccine
intent.5,15 Moreover, recent research demonstrated that
the vaccine hesitant tended to have persistently low vac-
cination rate even under financial and non-financial
incentives.16 Unlike most previous studies examining
vaccine hesitancy, our study focused on racial and ethnic
and income disparities in the actual COVID-19 vaccine

TABLE 1 (Continued)

(1)
(2) Race (3) Income

Variables
Overall
sample (%)

White
Non-Hispanic (%)

Black
Non-Hispanic (%) Hispanic (%)

Other
race (%)

Income
<25 K (%)

Income
≥25 K (%)

Main information source

Traditional news 49.81 48.33 54.65 56.64 51.48 52.89 48.51

Social media 1.25 1.12 1.21 1.94 1.98 1.73 1.05

Government officials 11.23 11.76 9.79 7.18 12.35 6.78 13.11

Other Internet/webpages 8.24 9.15 3.79 5.44 7.7 6.23 9.09

Family and friends 10.07 10.21 8.50 9.87 11.06 14.46 8.22

Healthcare providers 19.39 19.43 22.07 18.93 15.44 17.9 20.02

CV19-specific variables (yes)

Suspected to have CV19 8.29 8.17 6.68 11.92 7.40 9.08 7.96

Was told they have CV19 4.44 4.10 4.56 8.36 3.07 4.96 4.22

Tested for CV19 34.24 32.81 42.12 41.25 30.24 33.96 34.35

Result of active CV19 4.05 3.64 4.88 7.61 2.97 4.31 3.94

n (unweighted) 9606 7212 930 969 495 3440 6166

N (weighted) 50,512,963 38,482,514 4,771,552 4,193,335 3,065,561 14,987,501 35,525,463

White
 Non-H

isp
an

ic

Blac
k N

on-H
isp

an
ic

Hisp
an

ic

Other 
Rac

e

Inco
me <

 25
K

Inco
me 

 25
K

0

20

40

60

80

100

Pe
rc

en
ta

ge
 (%

)

White Non-Hispanic
Black Non-Hispanic
Hispanic
Other Race
Income < 25K
Income 25K

68.07

51.54 52.23

62.24

43.66

73.78

RACE INCOME

95% Confidence Interval

FIGURE 1 Percentage of receiving at least one dose of

COVID-19 vaccine
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TABLE 2 Logistic regression results showing odds ratios for receiving at least one dose of vaccine (n = 9606; N = 50,512,963)

Variables

Unadjusted odds
ratio for race
(95% CI) p value

Unadjusted
odds ratio
for income (95% CI) p value

Adjusted odds
ratio (95% CI) p value

Sex

Female 1.00 (0.89, 1.12) 0.95

Race

Black non-Hispanic 0.50 (0.42, 0.60) 0.00 0.83 (0.67, 1.04) 0.11

Hispanic 0.51 (0.43, 0.61) 0.00 0.72 (0.54, 0.96) 0.02

Other race/Unknown 0.77 (0.59, 1.02) 0.07 0.98 (0.74, 1.30) 0.88

Age category

65–74 years 4.33 (3.49, 5.38) 0.00

≥75 years 6.35 (5.05, 8.00) 0.00

Income

Less than 25 k income 0.28 (0.24, 0.31) 0.00 0.44 (0.37, 0.53) 0.00

Metro 1.11 (0.92, 1.35) 0.28

Region

Midwest 1.07 (0.84, 1.36) 0.59

South 1.05 (0.83, 1.34) 0.67

West 1.24 (0.90, 1.71) 0.18

Medicare-Medicaid dual eligibility

Yes 0.74 (0.61, 0.90) 0.00

Speak language other than English at home

Yes 1.04 (0.78,1.39) 0.78

Health conditions (Yes)

Weak immune system 0.89 (0.76, 1.39) 0.18

Hypertension 0.94 (0.83, 1.06) 0.29

High cholesterol 1.19 (1.04, 1.37) 0.01

Stroke 0.74 (0.63, 0.87) 0.00

Cancer 1.20 (1.05, 1.37) 0.00

Lung disease 0.95 (0.84, 1.08) 0.44

Diabetes 1.00 (0.89, 1.15) 0.88

Heart disease 1.12 (0.99, 1.28) 0.08

Depression 0.96 (0.84, 1.09) 0.49

Dementia 1.03 (0.75, 1.41) 0.87

Main information source

Social media 0.54 (0.31, 0.92) 0.03

Government officials 1.78 (1.42, 2.24) 0.00

Other Internet/webpages 0.79 (0.65, 0.95) 0.01

Family and friends 0.65 (0.54, 0.77) 0.00

Healthcare providers 0.91 (0.77, 1.06) 0.21

CV19-specific variables (Yes)

Suspected to have CV19 0.58 (0.44, 0.76) 0.00

Was told they have CV19 0.80 (0.44, 1.48) 0.48

Tested for CV19 1.49 (1.31, 1.70) 0.00

Result of active CV19 0.62 (0.38, 1.04) 0.07
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uptake among Medicare beneficiaries and found that His-
panic and low-income older adults were less likely to
receive the vaccine as of April 2021 (when the survey was
completed). Specifically, although the overall vaccination
rate for at least one dose was 63.9%, the rate for Hispanic
beneficiaries was 16% lower than the rate for non-
Hispanic White beneficiaries (52% vs 68%), and the rate
for respondents who earn less than $25,000 per year was
30% lower than those who earn $25,000 and more (74% vs
44%). Although the non-Hispanic Black persons had
higher (with statistical significance) COVID-19 vaccine
hesitancy than the non-Hispanic Whites in prior
studies,5,15 such significant difference was not observed in
actual vaccine uptake. In this study, the absence of a sig-
nificant difference in vaccination rates between non-
Hispanic White and non-Hispanic Black respondents may
have been a result of the relatively small sample size of
Black beneficiaries (nblack = 930 vs. nwhite = 7212) and the
converging trend between the Black and White
populations. As suggested by a 2021 NPR/PBS NewsHour/
Marist poll, the differences in vaccine hesitancy between
the Black and White populations had started to con-
verge but remained high for the Hispanics (Black: 25%,
White: 28%, and Hispanic: 37%).17 Furthermore, we
found that beneficiaries who relied on social media or
internet as their primary COVID-related information
source were less likely to receive the first dose of
COVID-19 vaccine compared with those relying on reg-
ular news or government officials, which aligns with
precious studies demonstrating the effect of information
sources on vaccine hesitancy.5,11 Overall, our findings
suggested that racial and ethnic and income disparities
in actual vaccine uptake among the older persons persist
even after the CDC recommendations. Thus, there is a
clear urgency for addressing the issue of vaccine dispar-
ity and improving current vaccination strategies among
under-vaccinated populations.

Our findings suggest that one universal vaccination
policy may not be adequate to close the gap in vaccina-
tion coverage and reduce inequalities. To promote
equitable vaccination coverage as well as overall
uptake rate, it is important to identify communities
with low vaccination rates and build community part-
nerships between vaccine providers and trusted mes-
sengers to increase awareness about COVID-19 vaccine
and booster, and develop tailored approaches to accom-
modate community's needs and ensure adequate access
to vaccines. Additional efforts at state and national
levels are also required to provide financial support and
implement new policies to redress systemic racial and
ethnic and socioeconomic inequalities.

There are several limitations of this study. First, given
the observational nature of the cross-sectional study, we

were only able to evaluate associations but not causality.
Second, our analysis was based on self-reported data,
which could be subject to recall bias and measurement
error. Third, the publicly available MCBS data have
released somewhat limited information, which prevented
us from conducting more detailed analyses. For example,
the other/unknown race and ethnicity group was treated
as a homogenous group, but there were likely differences
in vaccination rates within the group; the only available
geographical variable is on region level, thus state-level
or county-level analysis was not possible; and this study
did not examine the reasons underlying vaccination dis-
parities due to lack of data. However, prior literature
suggested that such disparities result from factors both
within and outside of health care, such as concerns on
the safety and the effectiveness of COVID-19 vaccines,
lack of insurance, financial restrictions, and distrust of
healthcare systems.18,19 Finally, as the outcome of inter-
est of this study is receipt of at least on dose of COVID-
19, the findings may not entirely reflect the full vaccina-
tion status.

In conclusion, our study found that Hispanic and
low-income Medicare beneficiaries were less likely to
receive COVID-19 vaccines, which confirmed our
hypothesis that racial and ethnic and income-related vac-
cination disparities exist among older adults. Efforts at
the local, state, and federal levels are needed to amelio-
rate these disparities and to ensure equitable distribution
and access to COVID-19 vaccines for racial and ethnic
minorities and other socioeconomically disadvantaged
groups.
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