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Abstract

Background The purpose of this study was to estimate COVID-19 vaccination rate among Medicare beneficiaries with cancer
history and determine whether COVID-19 vaccine uptake is higher among non-Hispanic White beneficiaries compared with
racially and ethnically minoritized beneficiaries.

Methods We used US representative, cross-sectional data from the Medicare Current Beneficiary Survey COVID-19 Winter
2021 Rapid Response Community Supplement Survey. A total of 1,863 respondents with self-reported cancer history (other
than skin cancer) were included. The outcome was self-reported receipt of at least one coronavirus vaccine dose since vac-
cines became available. The key independent variable of interest was self-reported race and ethnicity. We applied sample
weights to account for the survey design and provide population estimates to 9.6 million beneficiaries with cancer history.
Weighted descriptive statistics and multivariable logistic regression analyses were conducted.

Results During the first 4 months of vaccine availability, 69.6% of beneficiaries received at least one vaccine dose of which
65.4% had two vaccine doses. A larger proportion of non-Hispanic White beneficiaries (71.9%) had at least one vaccine
dose compared with non-Hispanic Black (60.4%) and Hispanic (57.4%) beneficiaries. An estimated 30.4% of beneficiaries
were still unvaccinated, that represents approximately 2.9 million unvaccinated beneficiaries with cancer history. Hispanic
beneficiaries were 42% (OR: 0.58; 95% CI: 0.33-0.99; p =.048) less likely to be vaccinated compared with non-Hispanic
White beneficiaries.

Conclusions Results indicate racial and ethnic differences in vaccine uptake among Medicare beneficiaries with cancer
history. Effective strategies are needed to help increase vaccine confidence and uptake among adults with cancer history.
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Introduction

Cancer remains the second leading cause of death in the USA,
exceeded only by heart disease[1]. Given the major advances
in cancer diagnosis and treatment, currently about 17 million
Americans—5% of the total US population, live with a history
of cancer diagnosis [1-3]. Individuals with a history of cancer
diagnosis are considered as a high-risk, high-priority popula-
tion group for coronavirus disease 2019 (COVID-19) vacci-
nation for both primary and booster vaccinations, due to the
fact that high morbidity and mortality of COVID-19 infection
were reported among people with cancer history [4]. In fact,
30-day mortality rates of up to 62% have been reported among
individuals with both cancer history and COVID-19 infection
[5-8]. Individuals with cancer history and with COVID-19 not
only have high mortality rate but also worse health outcomes
compared to the general population with COVID-19 [9-12].
Furthermore, minoritized racial and ethnic groups with cancer
history are disproportionately affected by COVID-19 in the
USA. In fact, American Indian and Alaska Native, Black, and
Latino individuals have substantially higher rates of COVID-19
infection, hospitalization, morbidity, and mortality compared to
White individuals in the USA [8, 9, 13-15].

Given the high morbidity and mortality of COVID-19
among individuals with cancer history, vaccination is criti-
cal for mitigating the impact of the pandemic and its unequal
effects on minoritized racial and ethnic groups. Highly effec-
tive vaccines against COVID-19 infection that significantly
reduce adverse COVID-19-related outcomes are widely avail-
able in USA. As of July 2022, about 78% of the US population
received at least one dose of COVID-19 vaccine [16-18]. Stud-
ies among the general population reported lower vaccination
rates among minoritized racial and ethnic groups compared
with White individuals [16]. While there is strong evidence for
racial and ethnic disparities in COVID-19 vaccination uptake
among the general population, whether these racial and ethnic
differences exist in COVID-19 vaccination rates among adults
with cancer history is currently unknown. Thus, the purpose of
this study was to estimate COVID-19 vaccination rate among
Medicare beneficiaries with cancer history and determine
whether COVID-19 vaccine uptake is higher among non-His-
panic White beneficiaries compared with racially and ethni-
cally minoritized beneficiaries using nationally representative,
population-based US sample of adults with cancer history.

Methods
Study Data Source
The current study used cross-sectional data from the

Medicare Current Beneficiary Survey (MCBS) COVID-
19 Winter 2021 Rapid Response Community Supplement
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Public Use File [19]. The MCBS is a nationally repre-
sentative sample of Medicare population including ben-
eficiaries aged > 65 and < 64 with certain disabling condi-
tions residing in the USA. The MCBS COVID-19 Winter
supplement is a cross-sectional telephone survey that col-
lected data between February 28 through April 25, 2021
on the effects of the COVID-19 pandemic on Medicare
beneficiaries. Specifically, it collected information on the
availability of telemedicine visits, deferred medical care,
social distancing and other preventive health behaviors,
COVID-19 testing and vaccination, and other COVID-19
related variables. The MCBS COVID-19 Winter Com-
munity Supplement survey was conducted in either Eng-
lish or Spanish. Study participants were existing MCBS
beneficiaries living in the community at the time of their
interview [19]. The MCBS COVID-19 Winter supplement
includes data on 11,107 community-dwelling Medicare
beneficiaries weighted to be nationally representative of
57,387,274 beneficiaries enrolled in Medicare at any point
in 2020 and continued to be enrolled through winter 2021.
The response rate of the MCBS COVID-19 Winter supple-
ment was 79.6%. Additional information about the survey
is available elsewhere. Additional information about sur-
vey is available at the CMS MCBS website [19].

Study Participants

The MCBS COVID-19 Winter supplement surveyed Medi-
care beneficiaries either themselves or through proxy
respondents. Overall, 2,182 participants self-reported can-
cer history (other than skin cancer) in the COVID-19 Win-
ter 2021 Supplement. For the current study, we excluded
observations responded by proxy (n=224) and those who
had incomplete data (missing values and refused to answer)
on income (n=78), unable to get medical care because of
COVID-19 (n=10), living alone status (n=1), received vac-
cine (n=1), and depression (n=>5). This yielded a final sam-
ple size of 1,863 respondents who did not respond by proxy,
self-reported cancer history (other than skin cancer) and had
complete data points on study variables. We used publicly
available data and, therefore, did not require institutional
review board approval in accordance with the exempt crite-
ria under 45 Code of Federal Regulations part 46.102 [20].

Study Measures

The outcome variable of interest was a binary indicator
of self-reported receipt of at least one vaccine dose since
vaccines became available. Participants were asked “Since
[DATE of COVID-19 vaccine availability] [have you/has
(SP)] had a coronavirus vaccination?” with responses “Yes/
No.” The MCBS COVID-19 Winter supplement used a refer-
ence date of December 2020 to align with when Emergency
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Use Authorization was issued. Participants also reported
the number of coronavirus vaccination doses they received
during the first 4 months of the vaccine availability. Partici-
pants were also asked the following question “How many
coronavirus vaccination doses [have you/has (SP)] had?”
with responses options “One vaccination dose” and “Two
vaccination doses.”

The key independent variable of interest was self-reported
race and ethnicity that was categorized as non-Hispanic
Black, Hispanic, non-Hispanic White, and other that
included American Indian or Alaska Native, Asian, Native
Hawaiian or other Pacific Islander, two or more races, and
unknown races. Based on current literature, a robust set of
individual-level covariates that might influence the relation-
ship between race and ethnicity and vaccine uptake were
included in this study. The following self-reported covariates
were included in the analysis age (65-74 and > 75 years),
sex (male and female), annual household income (< $25,000
and > $25,000), residing area (non-metropolitan and metro-
politan), US census regions (West, South, Northeast, Mid-
west), Medicare-Medicaid dual eligibility (no, fully eligible,
partially eligible, and qualified Medicare beneficiary (QMB)
eligible only), depression history (yes and no), unable to get
medical care because of the COVID-19 (yes and no), and
living status (not alone and alone).

Statistical Analysis

All statistical analyses were conducted on weighted data. We
applied recommended sampling weights to account for the
complex survey design provided by the MCBS to generate
nationally representative results. Thus, the sample of 1,863
beneficiaries that were included in unweighted sample repre-
sent 9,632,778 community-dwelling Medicare beneficiaries
with cancer history in the USA. We conducted descriptive
statistics including unweighted frequencies, weighted per-
centages, and 95% confidence intervals (CI) of all variables
to describe the study population overall and stratified by
race and ethnicity. Weighted simple and multiple logistic
regression models were used to evaluate the effect of race
and ethnicity on COVID-19 vaccine uptake.

We examined potential of multicollinearity across all
covariates before regression analyses with variation inflation
factor (VIF). According to the general rule, VIFs exceed-
ing 4 and 10 are warning further investigation and serious
multicollinearity, respectively. Since all covariates have very
low VIFs (< 1.5), we do not see any considerable multi-
collinearity in the model. Crude odd ratios (OR), adjusted
odds ratio (AOR), and 95% CIs were estimated with 100
balanced repeated replications using Fay’s adjustment of
0.3. A 2-tailed p-value at a 0.05 level was considered sta-
tistically significant results. Analyses were conducted using
Stata, version 17.0 (StataCorp).

Results

Table 1 presents unweighted frequencies and weighted per-
centages of sample characteristics. Approximately, 11.0%
were younger than 65 years of age and 58.9% were women.
The majority (80.2%) self-identified as non-Hispanic White,
while 7.1% as Hispanic and 7.0% as non-Hispanic Black and
81.7% were living in Metropolitan areas. During the first
4 months of vaccine availability, 69.6% received at least one
vaccine dose of which 65.4% had two vaccine doses (Table 1).

Table 2 presents sample characteristics by race and eth-
nicity. Compared to non-Hispanic Whites beneficiaries,
racial and ethnic minority beneficiaries were more likely
to be younger than 65 years of age (p =0.02), have lower
income (< $25,000) (p= <0.001), report being unable to get
medical care due to COVID-19 (p=0.08), and be full dual
or partial dual eligible for Medicare-Medicaid (p = <0.001).
A larger proportion of non-Hispanic White beneficiaries
(71.9%) had at least one vaccine dose compared with non-
Hispanic Black (60.4%) and Hispanic (57.4%) beneficiaries
(»p=0.004) (Table 2). In simple logistic regression (Table 3),
compared to non-Hispanic White beneficiaries, non-His-
panic Black (OR: 0.59; 95% CI: 0.38-0.93; p=0.023) and
Hispanic (OR: 0.53; 95% CI: 0.33-0.82; p=0.006) benefi-
ciaries were less likely to be vaccinated.

Table 3 shows the results of multiple logistic regression
model. After adjusting for all covariates in the multiple logis-
tic regression model, Hispanic beneficiaries were 42% (AOR:
0.58; 95% CI: 0.33-0.99; p=0.048) less likely to be vaccinated
compared with non-Hispanic White beneficiaries. No statisti-
cally significant difference was observed between non-His-
panic White and non-Hispanic Black beneficiaries. Adjusted
for all covariates, Medicare beneficiaries with incomes less
than $25,000 were less likely to be vaccinated compared to
those with incomes exceeding $25,000 (AOR: 0.58; 95% CI,
0.41-0.80; p<0.001). Beneficiaries living alone (AOR: 0.64;
95% CI; 0.48-0.84), those who were unable to get medical
care (AOR: 0.57; 95% CI: 0.36-0.88; p=0.012) and had his-
tory of depression (AOR: 0.75; 95% CI: 0.56-0.98; p=0.042)
had lower odds of being vaccinated compared to their counter-
parts. Those living in South were 31% less likely to be vacci-
nated compared with beneficiaries living in West (AOR: 0.69;
95% CI: 0.50-0.95; p=0.024) (Table 3).

Discussion

In this paper, we estimate COVID-19 vaccination rate
among Medicare beneficiaries with cancer history and deter-
mine whether COVID-19 vaccine uptake is higher among
non-Hispanic White beneficiaries compared with racially
and ethnically minoritized beneficiaries. The findings of
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Table 1 Sample characteristics Characteristics Frequencies Weighted % (95% CI)

and COVID-19 vaccination rate Unweighted Weighted n=9,632,778
among Medicare benficiaries n=1.863
with cancer history residing in
the USA (n=1,863) Age
<65 201 11.1 (9.4-13.0)
65-74 642 49.7 (47.5-52.0)
>75 1,020 39.2 (37.0-41.5)
Sex
Male 783 41.1(38.5-43.7)
Female 1,080 58.9 (56.3-61.4)
Race and Ethnicity
Non-Hispanic Black 117 7.0 (5.5-9.0)
Hispanic 151 7.1 (5.8-8.6)
Non-Hispanic White 1,505 80.2 (77.7-82.4)
Other® 90 5.7 (4.5-7.2)
Income
<$25,000 533 25.4 (23.0-28.0)
>$25,000 1,330 74.6 (72.0-77.0)
Residing Area
Metro 1,470 81.7 (79.0-84.0)
Non-metro 393 18.3 (16.0-21.0)
US census regions
Northeast 359 19.8 (17.5-22.3)
Midwest 392 19.9 (17.8-22.1)
South 701 37.3 (34.3-40.4)
West 411 23.0 (21.0-25.3)
Medicare-Medicaid dual eligibility in 2020
No 1,619 88.7 (86.6-90.4)
Fully dual eligible 136 6.4 (5.2-8.0)
Partially dual eligible 57 2.6 (1.9-3.4)
QMB eligible only 51 2.3 (1.5-3.6)
Living status
Alone 382 18.0 (16.0-20.4)
Not alone 1,481 82.0 (79.5-84.2)
Depression
Yes 476 26.3 (23.8-29.0)
No 1,387 73.7 (71.0-76.2)
Unable to get medical care because of COVID-19
Yes 113 6.9 (5.4-8.7)
No 1,750 93.1 (91.3-94.6)
Received COVID-19 Vaccine
Yes 1,289 69.6 (67.0-72.1)
No 574 30.4 (28.0-33.0)
Number of COVID-19 vaccine doses®
One dose 424 34.5(31.2-38.0)
Two doses 865 65.5 (62.0-68.7)

OMB, Qualified Medicare Beneficiary. CI, confidence interval

4Other race includes other single races not of Hispanic origin (including American Indian or Alaska
Native, Asian, Native Hawaiian or other Pacific Islander), two or more races, or unknown races

®N=1289 (those who had at least one dose of vaccine)
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Table 2 Characteristics of Medicare beneficiaries with cancer history by race and ethnicity, USA (n=1,863)

Weighted % (95% CI)

Characteristics Non-Hispanic White Non-Hispanic Black Hispanic Other* P*
(Weighted (Weighted N=676,775) (Weighted N=684,643) (Weighted N=549,116)
N=17,722,245)

Age .027
<65 10.2 (8.3-12.4) 16.2 (8.0-30.3) 12.6 (6.6-22.4) 14.4 (7.8-24.8)
65-74 48.1 (45.4-50.7) 58.3 (47.0-68.6) 59.3 (49.0-68.8) 50.7 (41.0-60.0)
>75 41.7 (38.9-44.5) 25.5(18.34.2) 28.1 (20.8-36.7) 34.9 (26.0-44.9)

Sex .261
Male 40.8 (38.1-43.4) 39.1 (29.6-49.5) 38.1 (27.4-50.0) 51.9 (40.6-63.0)

Female 59.2 (56.3-61.8) 60.9 (50.5-70.3) 61.9 (49.9-72.6) 48.1 (36.9-59.3)

Income <.001
<$25,000 21.5(19.0-24.1) 52.9 (42.4-63.0) 40.9 (29.9-52.8) 72.0 (60.7-81.0)
>$25,000 78.5 (75.80.9) 47.1 (37.057.5) 59.1 (47.1-70.0) 28.0 (19.0-39.2)

Residing Area .001
Metropolitan 79.4 (76.3-82.2) 88.6 (78.9-94.2) 6.3 (2.7-13.9) 10.8 (5.3-20.6)
Non-metropolitan 20.6 (17.7-23.7) 11.4 (5.8-21.0) 93.7 (86.0-97.3) 89.2 (79.4-94.6)

US census regions .001
Northeast 20.1 (16.9-23.6) 15.9 (9.0-26.3) 19.3 (12.0-29.4) 20.7 (11.7-33.8)

Midwest 21.7 (19.2-24.4) 15.0 (6.5-30.5) 11.2 (6.8-17.7) 11.4 (5.8-21.0)
South 36.7 (33.0-40.5) 56.2 (40.7-70.4) 29.3 (21.0-35) 32.3(23.043.2)
West 21.5(19.3-23.9) 12.9 (6.0-25.9) 40.2 (30.6-50.6) 35.6 (24.5-48.3)

Medicare-Medicaid dual eligibility <.001
Nondual 92.0 (90.1-93.4) 64.5 (52.9-74.8) 75.4 (68.2-81.4) 88.3 (81.4-92.7)

Full dual eligible 4.1(3.0-54) 20.4 (11.1-34.4) 17.7 (12.9-23.6) 8.8 (4.2-17.2
Partial dual eligible 1.9 (1.3-2.7) 10.6 (5.3-19.9) 2.6 (1.0-7.0) 2.0 (0.5-7.0)
QMB eligible only 2.0(1.3-3.2) 45(1.3-14.2) 43 (2.2-8.2) 0.9 (0.1-6.9)

Living status 0.640
Alone 18.4 (15.9-21.2) 18.0 (11.6-26.6) 17.5 (11.5-25.6) 13.7 (8.0-21.1)

Not alone 81.6 (78.7-84.1) 82.0 (73.3-88.3) 82.5 (74.3-88.5) 86.8 (78.8-92.1)

Depression 0.612
Yes 25.8 (23.1-28.6) 25.0 (16.2-36.4) 27.3 (19.4-36.7) 33.2(21.547.3)

No 74.2 (71.3-76.8) 75.0 (63.5-83.8) 72.7 (63.2-80.5) 66.8 (52.6-78.4)

Unable to get medical care 0.080
Yes 6.4 (5.0-8.1) 13.8 (6.4-27.1) 7.6 (4.1-13.4) 4.6 (1.4-13.7)

No 93.6 (91.2-95.0) 86.2 (72.9-93.5) 92.4 (86.6-95.8) 95.4 (86.2-98.5)

Received COVID-19 Vaccine 0.004
Yes 71.9 (69.0-74.5) 60.4 (49.2-70.5) 57.4 (46.7-67.3) 64.5 (53.3-74.2)

No 28.1 (25.4-30.9) 39.6 (29.4-50.7) 42.6 (32.6-53.2) 35.5 (25.7-46.6)
Number of COVID-19 vaccine 0.172

doses®
One dose

Two doses

35.7 (32.1-39.3)
64.3 (60.6-67.8)

29.7 (19.6-42.1)
70.3 (57.8-80.3)

35.2 (24.0-48.2)
64.8 (51.8-75.9)

21.5 (11.4-36.9)
78.5 (63.0-88.5)

OMB, Qualified Medicare Beneficiary. CI, confidence interval

#Other race includes other single races not of Hispanic origin (including American Indian or Alaska Native, Asian, Native Hawaiian or other
Pacific Islander), two or more races, or unknown races

®Pearson chi square test

°N=1289 (those who had at least one dose of vaccine)
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Table 3 Results of unadjusted

8 e ! Simple regression Multivariable regression
and adjusted logistic regression
models of factors associated Characteristics OR (95% CI) P AOR (95% CI) P
with the receipt of at least
one dose COVID-19 vaccine Age group, y
by Medicare Beneficiaries <65 Reference Reference
with history of cancer, USA 65-74 474 (3.12-7.16) <.001 3.35 (2.13-5.24) <.001
(n=1863) >75 5.60 (3.59-8.72) <.001 3.83 (2.35-6.24) <.001
Sex
Male Reference Reference
Female 0.73 (0.57-0.93) .014 0.97 (0.74-1.28) .867
Race and Ethnicity
Non-Hispanic White Reference Reference
Non-Hispanic Black 0.59 (.38-0.93) .023 0.93 (0.59-1.46) 122
Hispanic 0.53 (0.33-0.82) .006 0.58 (0.33-0.99) .048
Other 0.71 (0.43-1.16) 171 0.70 (0.42-1.19) 195
Annual Income
>$25,000 Reference Reference .001
<$25,000 0.33 (0.25-0.43) <.001 0.58 (0.41-0.82)
Residing Area
Non-Metro Reference Reference
Metro 1.31 (0.97-1.77) .078 1.22 (0.88-1.68) 22
US census regions
West Reference Reference
Northeast 0.93 (0.65-1.33) .696 0.89 (0.61-1.30) .546
Midwest 0.82 (0.56-1.20) 312 0.77 (0.53-1.11) .160
South 0.69 (0.52-0.92) 011 0.69 (0.50-0.95) .023
Medicare-Medicaid dual eligibility in 2020
Nondual Reference Reference
Full dual eligible 0.27 (0.16-0.43) <.001 0.75 (0.44-1.26) .072
Partial dual eligible 0.23 (0.10-0.41) <.001 0.44 (0.19-0.99) .049
QMB eligible only 0.20 (0.12-0.42) <.001 0.46 (0.22-0.93) .031
Living status
Not alone Reference Reference
Alone 0.57 (0.44-0.74) <.001 0.64 (0.48-0.84) .002
Depression
No Reference Reference
Yes 0.49 (0.44-0.74) <.001 0.75 (0.57-0.99) .042
Unable to get medical care because of COVID-19
No Reference Reference
Yes 0.53 (0.34-0.82) .005 0.56 (0.36-0.87) .010

AOR, adjusted odds ratio; QMB, Qualified Medicare Beneficiary; CI, confidence interval; OR, odds ratio

4Other/unknown race includes other single races not of Hispanic origin (including American Indian or
Alaska Native, Asian, Native Hawaiian or other Pacific Islander), two or more races, or unknown races

this study suggest that during the first four months of the
vaccine availability, an estimated 30.4% of beneficiaries
were still unvaccinated, that represents approximately 2.9
million unvaccinated community-dwelling Medicare benefi-
ciaries with cancer history. Across racial and ethnic groups,
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Hispanic beneficiaries had the lowest rate of having at least
one vaccine dose followed by non-Hispanic Black benefi-
ciaries. Hispanic beneficiaries were 42% less likely to have
at least one vaccine dose compared to White beneficiaries
after adjusting for all other factors in the model.
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This is in line with previous research conducted among
the general population that showed lower vaccination rate
among racial and ethnic minority groups compared with
White individuals.

As of July 2022, among people who have received at
least one vaccine dose, 55% were White individuals, 21%
Hispanic, 10% Black, and 7% Asian individuals[16]. How-
ever, it is difficult to have direct comparison between the
findings of this report and our study because of differ-
ences in study population. Nonetheless, recent reviews
have documented the various factors that influence rates of
vaccine uptake among Black and Hispanic communities,
including immigrant communities (which overlaps with
Black and Hispanic-identified individuals) [21]. Moreover,
even though these groups experienced early disparities in
rates of COVID-10 vaccine uptake, there is evidence that
they gained ground by the development and implementa-
tion locally-grounded, community-based strategies that
we were resonant with their culture and responsive to the
social and material conditions of their lives [22—-24].

Our study findings did not show statistically significant
difference in vaccination rate between non-Hispanic White
and non-Hispanic Black beneficiaries with cancer history
in the adjusted regression model which is not consistent
with current literature. Thus, future studies are needed
with large and diverse sample to explore this relationship
comprehensively. The insignificant finding after adjusting
for the socio-economic factors may imply that the lower
rate of vaccination in non-Hispanic Black beneficiaries
could be explained by socio-economic status. Other factors
that may explain this finding are participants’ age distri-
bution and Medicare-Medicaid dual eligibility distribu-
tion. In our study, non-Hispanic Black individuals were
more likely to be younger than 65 years of age compared
to non-Hispanic White individuals (16.2% vs. 10.2%). In
adjusted model, we found that older individuals were more
likely to be vaccinated compared to younger individuals.
Future studies with equal distribution by age are needed.
By contrast, studies conducted in the general population
showed racial and ethnic disparities in vaccination uptake
for both Hispanic and Black individuals [17, 25]. Further
studies are needed to investigate racial and ethnic differ-
ences in COVID-19 vaccination rate among individuals
living with cancer history. Better understanding the factors
associated with vaccination rate may help to improve the
vaccine uptake. Equitable receipt of COVID-19 vaccina-
tion among racial and ethnic individuals with cancer his-
tory are critical to reduce inequities in COVID-19-related
adverse outcomes.

We found a significant impact of socioeconomic mark-
ers including income and living alone on vaccination rate
among Medicare beneficiaries. Specifically, beneficiar-
ies with cancer history who lived alone and resided in

low-income housing were less likely to be vaccinated com-
pared to their counterparts. Our findings are consistent with
the fact that individuals with lower income are more likely
to be unvaccinated [25-27]. In our study, racially and eth-
nically minoritized beneficiaries were more likely to have
lower income compared to White beneficiaries. One expla-
nation of the differences in the vaccination uptake may be
that beneficiaries with lower income are more likely to rely
on public transportation and have less access to vaccination
sites. Increasing the number of vaccinations sites in areas
with higher proportion of low income racially and ethnically
minoritized groups might help to improve the vaccination
uptake in these groups. We also observed lower likelihood
of vaccination within Medicare beneficiaries residing within
the South. The South is characterized by a differential racial
composition that is higher in the proportion of Black and
impoverished regions [28]. Given the overlap between these
factors, it is not possible to delineate the individual contri-
bution of each to variation in vaccination rates. Lastly, it is
possible that geographic variation in political support of vac-
cination may have resulted in lower vaccination rates within
the South. This is consistent with early reports that the geo-
graphic distribution of COVID-19 morbidity and mortality
were higher in states that did not expand Medicaid under the
Affordable Care Act, many of which were states that also
had political resistance to public health response measures
to minimize viral transmission, such as use of face masks
and maintenance of physical distance [29].

The current study has several limitations that need to be
acknowledged. The study sample included only community-
dwelling Medicare beneficiaries aged 65 years or older and
those aged 64 and younger with certain disabling conditions,
thus, the results may not be generalized to beneficiaries liv-
ing in long-term care facilities and to non-Medicare persons
with cancer history. We excluded observations completed by
proxy which might have an impact on the results. These par-
ticipants may have more chronic complications of COVID-
19 (including cancer) and their demographic and clinical
characteristics may be different from the participants who
responded by themselves. In addition, majority of the sample
were non-Hispanic White (80.2%), therefore, future studies
with more diverse and larger sample of individuals with a
history of cancer are needed. The data rely on self-reported
endpoints and are therefore subject to potential reporting
bias and measurement errors. Some important variables
were not included in the MCBS COVID-19 Winter supple-
ment surveyed such as education attainment that may have
an impact on the outcome of interest, COVID-19 vaccine
uptake. The dataset did not include detailed information
on the distribution of racial and ethnic participants which
is identified as a common limitation when using publicly
available survey datasets [30—32]. The dataset also did not
include other critical confounding factors such as cultural
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behaviors, perception of health, racism that also contribute
to disparity in vaccination uptake. Therefore, future studies
with diverse sample and detailed information on race and
ethnicity and other critical factors are needed to better under-
stand racial and ethnic variation in vaccine uptake.

Conclusions

In conclusion, large proportion of Medicare beneficiaries
with cancer history were unvaccinated. non-Hispanic White
beneficiaries had higher rates of vaccination compared to
racial and ethnic beneficiaries. Interventions should be
developed to optimize vaccine uptake among low-income
racial and ethnic individuals with cancer history.
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