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ABSTRACT

Black, Latino, Pacific Islander, and American Indian/Alaska Native adults are more likely than White adults to
experience SARS-CoV-2-related infections, hospitalizations, and mortality. We assessed intent to be vaccinated
and concerns among 7 U.S. racial/ethnic groups (1,000 Black/African American, 500 American Indian/Alaska
Native, 1,000 Asian, 1,000 Latino (500 English- and 500 Spanish-speaking), 500 Pacific Islander, 500 multiracial,
and 1,000 White adults) in a cross-sectional online survey conducted December 2020-February 2021, weighted
to be nationally representative within groups. Intent to be vaccinated was ascertained with: “If a COVID-19
vaccine becomes available, how likely are you to get vaccinated?” (not at all/slightly/moderately/very/
extremely likely). Respondents identified which concerns would keep them from being vaccinated: cost, not
knowing where, safety, effectiveness, side-effects, and other. Multinomial logistic regression models assessed
associations of race/ethnicity with odds of being extremely/very/moderately, slightly likely to be vaccinated
(ref = not at all), controlling for demographics and health. Overall, 30% were extremely likely, 22% not at all
likely, and 48% unsure. Compared to White respondents, American Indian/Alaska Native (Adjusted Odds Ratio
(AOR) = 0.66, 95% CI, 0.47-0.92) and Black/African American (AOR = 0.54, 95% CI, 0.41-0.72) respondents
were less likely, and Asian (AOR = 2.21, 95% CI, 1.61-3.02) and Spanish-speaking Latino respondents (AOR =
3.74, 95% CI, 2.51-5.55) were more likely to report being extremely likely to be vaccinated. Side-effects (52%)
and safety (45%) were overriding concerns. Intent and vaccination rates are changing rapidly; these results
constitute a comprehensive baseline for ongoing vaccination efforts among U.S. racial and ethnic groups.

1. Introduction

the disproportionate suffering of these populations due to COVID-19 will
require widespread vaccination of individuals from these minority

American Indian/Alaska Native, Black/African American, and Latino
adults are more likely than White adults to experience SARS-CoV-2 in-
fections, COVID-19-related hospitalizations, and COVID-19 mortality
(Mackey et al., 2021; Raine et al., 2020). Pacific Islander populations
also experience higher COVID-19-related incidence (Raine et al., 2020;
Hatcher et al., 2020) and mortality (Arrazola et al., 2020). Preventing

groups.

During 2020, in anticipation of vaccines becoming available, na-
tional surveys focused on intent to be vaccinated. Intent to be vaccinated
(defined as absolutely certain or very likely to be vaccinated) increased
from 39.4% to 49.1% overall from September to December 2020,
although rates varied by race/ethnicity; Black/African American adults
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were less likely to report intent than White adults (Nguyen et al., 2021).
Vaccine intent was low among Black/African American persons, in part
due to mistrust of the medical establishment and racial injustice
(Momplaisir et al., 2021). Immigrants feared that accessing public ser-
vices, such as COVID-19 vaccines might jeopardize applications for legal
status (Haq et al., 2020).

The COVID-19's Unequal Racial Burden (CURB) study is a nationally
representative cross-sectional survey to determine the impact of the
COVID-19 pandemic among U.S. adults from diverse racial/ethnic
groups, including those disproportionately affected by COVID-19. CURB
intentionally sampled American Indian/Alaska Native, Asian, Black/
African American, Latino (Spanish- and English-speaking), Native Ha-
waiian/Pacific Islander, White, and multiracial adults to generate na-
tionally representative estimates. The survey was launched prior to
availability of COVID-19 vaccines and included questions about vaccine
willingness and concerns. During the survey period (December 2020
through February 2021), two vaccines were approved for emergency use
(Pfizer-BioNTech COVID-19 vaccine and Moderna COVID-19 vaccine).
However, vaccine rollout was slow and only 5% of the U.S. population
aged > 16 years had received a COVID-19 vaccine during the survey
period (Painter et al., 2021).

For this paper, we assess: 1) differences in intent to be vaccinated
among these 7 racial/ethnic groups (and national origin and language
subgroups) independent of socioeconomic status and health-related
factors; 2) major concerns related to obtaining a COVID-19 vaccine
within racial/ethnic groups; and 3) associations of concerns with intent
to be vaccinated. Results could inform efforts to increase vaccination
rates among racial/ethnic minority groups.

2. Methods
2.1. COVID-19's Unequal racial Burden (CURB) study design

The CURB survey was a cross-sectional online survey conducted by
YouGov, a consumer research firm. YouGov conducted sampling,
recruitment, and enrollment of respondents. The survey was conducted
in the U.S. between December 8, 2020, and February 17, 2021.

2.2. CURB survey

The survey was first developed in English and then translated into
Spanish by a certified translator. Final English and Spanish versions
were produced through team reconciliation by four bilingual-bicultural
researchers from varied Latino national origin groups.

2.3. Study population

YouGov uses a proprietary, opt-in survey panel comprising over 1.8
million U.S. residents. Panel members are recruited using multiple
methods (e.g., Web advertising, email campaigns, partner-sponsored
solicitations, and mail-to-Web recruitment) to help ensure panel di-
versity. YouGov panel members receive rewards to take individual
surveys. The National Institutes of Health Office of IRB Operations
determined that this study does not qualify as human subjects research
because YouGov provided de-identified data.

To obtain nationally representative estimates, YouGov randomly
matches eligible panel members with matching demographic charac-
teristics (matched sample) to a theoretical cohort (target sample) iden-
tified by sampling nationally representative data. For the CURB study,
the target sample of 5,500 was drawn from the 2018 American Com-
munity Survey (ACS) 1-year sample data, and included 1,000 Asian,
1,000 Black/African American, 1,000 Latino (500 Spanish- and 500
English-speaking, defined as preferred survey language), 1,000 White,
500 American Indian/Alaska Native, 500 Native Hawaiian/Pacific
Islander, and 500 multiracial adults (>18 years old). YouGov panel
members (matched sample) were then matched to the target sample
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based on race/ethnicity, gender, age, education, and language prefer-
ence (Latino sample) using a proximity matching method. YouGov
invited these panel members to participate via email until quotas were
met for each racial/ethnic/language group.

After survey completion, the matched sample was weighted using
propensity scores. Briefly, within each racial/ethnic group (and lan-
guage for Latino group), the matched and target sample were combined
and multivariable logistic regression, adjusting for age, gender, years of
education, and region, was used to estimate the probability for inclusion
in the frame. Propensity scores were then grouped into deciles and post-
stratified on gender, age, education, and region to produce a final weight
for each stratified sample group. Weighted survey data with a matched
sample allows national estimates within each racial/ethnic/language
group.

2.4. Measures

2.4.1. Intent to get vaccinated

Our primary dependent variable was intent to obtain a COVID-19
vaccine. Respondents were asked “If a COVID-19 vaccine becomes
available, how likely are you to get vaccinated?” (1 = not at all likely, 2
= slightly likely, 3 = moderately likely, 4 = very likely, 5 = extremely
likely).

2.4.2. Concerns about getting a vaccine

Respondents were asked, “Would any of the following concerns keep
you from getting the vaccine?” with the option to check all that apply
from: concerns about the cost, not knowing where to get the vaccine,
concerns about its safety, concerns about how effective it will be, con-
cerns about side effects, other concerns (specify), and I have no concerns
about getting the vaccine.

2.4.3. Self-identified race/ethnicity

To assess our primary independent variable, we asked: “Which one of
the following would you say best represents your race/ethnicity?” with
response options of Latino/a/x or Hispanic, American Indian or Alaska
Native, Asian, Black or African American, Native Hawaiian or Pacific
Islander, White, or multiracial. Those selecting multiracial were asked to
check all that apply from the other groups. Those selecting Asian, Latino,
or Native Hawaiian/Pacific Islander were asked to identify one relevant
national origin group. Options for Asian respondents were Asian Indian,
Chinese, Filipino, Japanese, Korean, Vietnamese, and other Asian. For
Latino respondents, options were Mexican/Mexican American/Chicano,
Puerto Rican, Cuban/Cuban American, Dominican Republic, Central
American, South American, and another Hispanic, Latino, or Spanish
origin. Native Hawaiian/Pacific Islander adults could select Native Ha-
waiian, Guamanian or Chamorro, Samoan, and Other Pacific Islander.

2.4.4. Demographic variables and covariates

We assessed age, gender, health insurance, immigration status, En-
glish proficiency, education, marital status, and family annual income.
Respondents rated their physical health (poor/fair/good/very good/
excellent). We assessed comorbidities associated with risk of serious
COVID-19 (according to U.S. Centers for Disease Control and Prevention
(CDC), December 2020) including cancer in the past year, chronic
obstructive pulmonary disease, chronic kidney disease or on dialysis,
Type 2 diabetes, heart conditions (e.g., heart failure, coronary artery
disease, or cardiomyopathies), immunocompromised state from solid
organ transplant, obesity, and sickle cell anemia.

2.5. Methods of analysis

Descriptive statistics characterized the sample overall; intent (like-
lihood) to be vaccinated overall and by racial/ethnic group; concerns
about being vaccinated overall and by race/ethnicity; and concerns by
intent to be vaccinated in the total sample.
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Multinomial logistic regression models estimated the odds of being
slightly/moderately/very likely/extremely likely, compared to not at all
likely [reference], to receive a COVID-19 vaccine for each of the major
racial/ethnic minority groups, compared to Whites. Adjusted models
controlled for age group, gender, health insurance, comorbidities (any
vs. none), fair/poor self-rated physical health, education, and family
annual income. Additional models (unadjusted and adjusted) were
estimated with Latino respondents stratified by language (English- and
Spanish-speaking). Finally, we conducted a sensitivity analysis
analyzing likelihood of vaccination as a 3-level variable (not at all
[reference], unsure (slightly, moderately, very likely) or extremely
likely, adjusting for covariates.

Verbatim responses from respondents selecting “other concerns”
(that would keep them from getting a COVID-19 vaccine) were coded
independently by two coders to identify salient themes, define themes,
and select illustrative quotes. The coders then met until reaching
consensus.

Analyses were conducted using SAS version 9.4 (SAS Inc., Cary, NC)
and were weighted to obtain national estimates (except for qualitative
coding of open-ended responses).

3. Results
3.1. Sample characteristics

By design, the sample consisted of 5,500 participants: 500 American
Indian/Alaska Native (9%), 1,000 Asian (18%), 1,000 Black/African
American (18%), 1,000 Latino (18%) (half in English and half in

Spanish), 500 Native Hawaiian/Pacific Islander (9%), 1,000 White
(18%), and 500 multiracial individuals (9%) (Supplement Table 1).

Table 1
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Respondents’ mean (SD) age was 43.9 years (17.0) (range 18 to 92
years). Men and women were equally represented.

Twenty-one percent was uninsured and 36% had public insurance
only. Foreign-born residents comprised 22% and 5% was undocu-
mented. Over 40% had < high school education, 54% was not married/
partnered, and 23% reported a family annual income of <$20,000.
Twenty-seven percent rated their physical health as fair/poor. About
31% reported at least one comorbidity.

3.2. Intent to be vaccinated

Responses to this question had a U-shaped distribution, with the
largest percentages at each pole: 30% were extremely likely and 22%
were not at all likely (Table 1). The three middle categories, repre-
senting individuals who were unsure, made up 48% of respondents.

There was considerable variation across race/ethnicity in intent to be
vaccinated. The U-shaped distribution was observed in all except Asian
and Latino groups. The percent responding not at all likely to be
vaccinated was highest among Black/African American respondents
(32%) followed by American Indian/Alaska Native respondents (29%).
Asian respondents had the lowest percent answering not at all likely
(11%). At the other extreme, the percent responding extremely likely to
be vaccinated was highest among Asian (39%), White (37%), and
Spanish-speaking Latino respondents (33%). Those with the lowest
percent reporting extremely likely were Black/African American (20%)
and American Indian/Alaska Native (25%) respondents.

There were some differences by national origin and language.
Among Asian respondents, 22% of Japanese origin persons reported
being not at all likely to be vaccinated compared to 11% of Asians
overall. Also, 47% of Asian Indian respondents reported being extremely

Intent to obtain a COVID-19 vaccine in 5,500 respondents, by race/ethnicity, U.S. online survey, December 8, 2020 - February 17, 2021.

Overall  “If a COVID-19 vaccine becomes available, how likely are you to get vaccinated?”
Not at all Slightly Moderately Very Extremely

Total, N (%) 5,500 (100.0) 1,210 (22.0) 866 (15.7) 868 (15.8) 902 (16.4) 1,653 (30.1)
Race/ethnicity, n (%)

American Indian/Alaska Native 500 9.1) 145 (28.9) 93 (18.7) 92 (18.4) 44 (8.8) 126 (25.2)
Asian 1,000 (18.2) 111 (11.1) 138 (13.8) 175 (17.5) 183 (18.3) 392 (39.2)
Asian Indian 175 3.2) 11 (6.5) 25 (14.5) 29 (16.8) 27 (15.6) 82 (46.6)
Chinese 274 (5.0) 20 (7.5) 35 (12.6) 56 (20.5) 63 (22.9) 100 (36.5)
Filipino 161 (2.9) 19 (12.0) 22 (13.6) 30 (18.5) 26 (16.2) 64 (39.7)
Japanese 132 249 29 (22.3) 24 (183) 9 6.4 20 (15.5) 50 (37.5)
Other Asian” 258 4.7) 30 117 32 (12.,5) 52 (20.00 47 (18.1) 97 37.7)
Black/African American 1,000 (18.2) 323 (32.3) 188 (18.8) 155 (15.5) 138 (13.8) 196 (19.6)
Latino 1,000 (18.2) 187 (18.7) 150 (15.00 169 (16.9) 191 (19.1) 304 (30.49)
English-speaking 496 (49.6) 118 237) 75 (15.2) 90 (18.2) 74 (14.9) 139 (28.0)
Spanish-speaking 504 (50.4) 69 (13.7) 75 (14.8) 78 (15.5) 117 (23.2) 165 (32.7)
National origin

Mexican/Mexican-American/Chicano 528 (9.6) 77 (146) 85 (16.1) 93 (17.6) 108 (20.5) 165 (31.2)
Puerto Rican 115 @21 21 (18.6) 20 (VA ISV (145) 18 (15.5) 39 (34.3)
Cuban/Dominican 85 (1.5) 20 (23.9) 10 (11.7) 15 (17.5) 12 (14.49) 27 (32.4)
Central American 80 1.4 18 (2290 9 117y 14 a7z 17 21.7) 21 (26.6)
South American 99 (1.8) 13 (131 11 114 14 (14.6) 21 (21.3) 39 (39.5)
Other Latino 94 (1.7) 37 (38.9) 15 (16.1) 16 (16.9) 15 (15.5) 12 (12.7)
Native Hawaiian/Pacific Islander 500 9.1) 115 231 77 (15.4) 91 (18.2) 80 (16.0) 136 (27.3)
Native Hawaiian 274 (5.0) 64 (235) 33 (12.2) 49 17.7) 43 (15.6) 85 (31.0)
Pacific Islander’ 226 4.1 51 (22.6) 44 (19.3) 43 (18.8) 37 (16.6) 51 (22.7)
White 1,000 (18.2) 209 (20.9) 123 (12.3) 122 (12.2) 182 (18.2) 365 (36.5)
Multiracial® 500 9.1) 121 (241) 96 (19.2) 65 (13.00 85 (17.0) 133 (26.6)
American Indian/Alaska Native 139 (28.1) 50 (35.7) 43 (31.2) 11 (7.9) 13 9.7) 22 (15.5)
Asian 150 (30.2) 12 (8.0) 15 (10.2) 22 14.9) 37 (24.7) 64 (42.7)
Black/African American 197 (39.7) 56 (28.1) 57 (28.7) 28 (14.1) 26 (13.3) 31 (15.8)
Latino 122 (24.6) 27 (21.9) 24 (19.3) 14 (11.8) 29 (23.7) 28 (23.3)
Native Hawaiian/Pacific Islander 27 (5.5) 9 (31.9) 2 (8.1) 4 (15.4) 4 (13.3) 9 (31.2)
White 408 (82.2) 94 (23.00 74 (18.1) 55 (13.5) 74 (18.1) 112 (27.9)

1 Weighted to be nationally representative within each major racial/ethnic group (and language for Latinos).

2 Other Asian includes Korean and Vietnamese respondents in addition to self-reported ‘other” (due to small sample sizes).

3 Other Native Hawaiian/Pacific Islander includes Guamanian or Chamorro and Samoan respondents in addition to self-reported “other” (due to small sample sizes).
4 Multiracial participants were able to select all major racial/ethnic groups that apply.
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likely to be vaccinated compared to 39% of Asian respondents overall.
Compared to English-speaking Latino respondents, a lower percent of
Spanish-speaking Latinos responded as not at all likely to be vaccinated
(14% versus 24%) and a higher percent responded as extremely likely to
be vaccinated (33% versus 28%). English-speaking Latino respondents
were less likely (28%) than White respondents (37%) to report being
extremely likely to get vaccinated. A higher percent of Native Hawaiian
respondents was extremely likely to get vaccinated (31%) than Pacific
Islanders (23%).

3.3. Multivariable models

Adjusting for covariates, notable differences by race/ethnicity in
intent to be vaccinated were observed (Table 2). Compared to White
respondents, American Indian/Alaska Native (AOR = 0.66, 95% CI,
0.47-0.92) and Black/African American (AOR = 0.54, 95% CI,
0.41-0.72) respondents were significantly less likely to report being
extremely likely to be vaccinated. Conversely, compared to White re-
spondents, the odds of being extremely likely to be vaccinated were
significantly higher among Asian (AOR = 2.21, 95% CI, 1.61-3.02) and
Spanish-speaking Latino respondents (AOR = 3.74, 95% CI, 2.51-5.55).
Similarly, compared to White respondents, Asian and Spanish-speaking
Latino respondents were more than twice as likely to report being
moderately or slightly likely to be vaccinated. English-speaking Latino
and Native Hawaiian/Pacific Islander persons were similar to White
persons on degree of intent across all categories.

Similar results were seen when likelihood was modeled as a 3-level
variable (not at all [ref], slightly/moderately/very or extremely), Sup-
plement Table 2, except that multiracial respondents were significantly
less likely to report being extremely likely to be vaccinated than White
respondents.

3.4. Concerns about being vaccinated

Overall, the most important concerns regarding vaccination were
side-effects (52%), safety (45%), and effectiveness (34%) (Table 3). Of
much less concern were vaccination cost (17%) and not knowing where
to get the vaccine (10%). About 27% reported having no concerns
regarding vaccination.

Side-effects was of great concern in all groups (45%-62%) and
highest in multiracial (62%) and Black/African American (57%) re-
spondents. Safety was of concern in all groups (33%-55%) and highest in
American Indian/Alaska Native (55%), Black/African American (54%),
and multiracial (53%) respondents, and lowest in Latino respondents
(33%). Spanish-speaking Latino respondents were less concerned than

Table 2
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their English-speaking counterparts about safety (23% versus 44%) and
side-effects (45% versus 51%). The percent reporting no concerns was
highest among White (35%), Asian (29%), and Latino (28%) re-
spondents. Native Hawaiian respondents had fewer concerns than Pa-
cific Islander respondents (31% versus 21% had no concerns). Not
knowing where to get the vaccine was of low concern in all groups (4%-
15%).

Three major categories of write-in responses to other concerns (N =
277) were identified: mistrust (43%), safety (31%), and miscellaneous
(26%), disaggregated into 14 salient themes (Supplement Table 3).
Mistrust comprised four themes: mistrust of government/corporations/
medical care (16%), mistrust of vaccine contents (14%), mistrust of
vaccine development (9%), and beliefs that the vaccine is a government
conspiracy (4%). Safety concerns included safety of COVID-19 vaccines
(11%), if have allergies (9%), if have health conditions (9%), and if
pregnant or breastfeeding (2%). Miscellaneous concerns included ac-
cess/availability (8%) and do not need a vaccine (6%); being anti-vax,
effectiveness, religious concerns, and fear of needles were all < 5%.

3.5. Association of concerns with intent

For those reporting not at all likely to be vaccinated, the most
important concerns were side-effects (69%), safety (65%), and effec-
tiveness (46%) (Table 4). Of least concern to those reporting not at all
likely was cost (9%) and not knowing where to get vaccinated (4%); only
13% reported no concerns. Among those reporting being extremely
likely to be vaccinated, side-effects were a concern for only 25%; 56%
reported no concerns.

Overall, as intent to be vaccinated increased, side-effects, safety, and
effectiveness were of decreasing importance, especially among the
extremely likely group (Fig. 1). In contrast, not knowing where to get a
vaccine was of increasing importance as intent to be vaccinated
increased.

4. Discussion

In the nationally representative CURB survey, we assessed intent to
be vaccinated among a large, diverse sample of American Indian/Alaska
Native, Asian, Black/African American, Latino (Spanish- and English-
speaking), Native Hawaiian/Pacific Islander, White, and multiracial U.
S. adults. The survey was conducted just as COVID-19 vaccines were
being approved for emergency use and provides a nuanced baseline for
subsequent vaccination uptake efforts. Just under half of the U.S. pop-
ulation is to some extent unsure of their intent. American Indian/Alaska
Native and Black/African American were significantly less likely than

Adjusted odds of being slightly, moderately, very, or extremely likely to be vaccinated, compared to not at all likely, in 5,500 respondents, by race/ethnicity and

language (for Latinos only), online survey, December 8, 2020 - February 17, 2021."

Slightly Moderately Very Extremely

AOR (95% CI) * AOR (95% CI) * AOR (95% CI) * AOR (95% CI) °
American Indian/Alaska Native 1.24 (0.85, 1.82) 1.06 (0.72, 1.56) 0.46 (0.30, 0.72) 0.66 (0.47, 0.92)
Asian 2.33 (1.59, 3.41) 2.79 (1.93, 4.03) 2.07 (1.45, 2.95) 2.21 (1.61, 3.02)
Black/African American 1.16 (0.84,1.61) 0.91 (0.65, 1.26) 0.74 (0.54, 1.02) 0.54 (0.41, 0.72)
Latino 1.59 (1.11, 2.28) 1.64 (1.15, 2.33) 1.68 (1.20, 2.35) 1.71 (1.27, 2.30)
English-speaking’ 1.19 (0.80, 1.78) 1.35 (0.91, 1.98) 1.00 (0.68, 1.47) 0.91 (0.65, 1.27)
Spanish-speaking; 2.32 (1.46, 3.68) 2.16 (1.36, 3.42) 3.65 (2.37, 5.61) 3.74 (2.51, 5.55)
Native Hawaiian/Pacific Islander 1.46 (0.97, 2.19) 1.28 (0.86, 1.92) 1.17 (0.79, 1.73) 0.99 (0.70, 1.40)
White 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Multiracial 1.40 (0.94, 2.08) 0.83 (0.54,1.27) 0.95 (0.64, 1.40) 0.72 (0.50, 1.01)

! Weighted to be nationally representative within each major racial/ethnic group (and language for Latinos).
2 Adjusted for age, gender, health insurance, presence of any comorbidity (cancer, COPD, chronic kidney disease, diabetes, heart conditions, immunocompromised
from transplant, obesity, sickle cell anemia), poor self-rated physical health, education, and family annual income; individuals who identified as non-binary or

transgender were dropped from analysis due to small cell sizes.

3 A second model stratifying Latinos by language preference was run separately; results for other racial/ethnic groups did not meaningfully change in the adjusted
model (results for other racial/ethnic groups are from model with overall Latino group).
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Table 3
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Concerns about vaccination in 5,500 respondents stratified by race/ethnicity, U.S. online survey, December 8, 2020 - February 17, 2021."

Concerns about...”

Cost Not knowing Safety Effectiveness Side- Other No
where to get effects concerns
it

Total, n (%) 912 (16.6) 567 (10.3) 2,475 (45.0) 1,881 (34.2) 2,847 (51.8) 292 (5.3) 1,478 (26.9)
Race/ethnicity,

n (%)
American 79 (15.9) 62 (12.3) 273 (54.6) 177 (35.5) 268 (53.6) 46 9.2) 113 (22.5)

Indian/Alaska

Native
Asian 160 (16.0) 115 (11.5) 417 (41.7) 334 (33.4) 505 (50.5) 26 (2.6) 287 (28.7)
Asian Indian 24 (13.5) 18 (10.5) 64 (36.5) 53 (30.3) 73 (419) 5 2.7) 54 (30.7)
Chinese 51 (18.5) 38 (14.0) 114 (41.7) 97 (35.5) 141 (51.6) 6 (2.2) 71 (26.0)
Filipino 23 (14.4) 18 (109 71 (44.0) 54 (33.5) 80 (50.0) 4 (2.6) 46 (28.8)
Japanese 21 (16.0) 8 6.1) 58 (43.6) 43 (32.6) 76 (57.6) 4 3.1) 38 (29.0)
Other Asian® 41 (16.0) 33 (12.7) 111 (42.9) 87 (33.7) 134 (51.7) 7 2.7) 78 (30.2)
Black/African 143 (14.3) 65 (6.5) 540 (54.0) 387 (38.7) 570 (57.0) 34 (3.4) 223 (22.3)

American
Latino 196 (19.6) 111 (11.1) 334 (33.4) 331 (33.1) 481 (48.1) 36 (3.6) 277 (27.7)
Language

preference
English 91 (18.4) 48 (9.8) 216 (43.6) 168 (33.9) 255 (51.4) 23 “4.7) 142 (28.7)
Spanish 104 (20.7) 63 (12.4) 118 (23.3) 163 (32.3) 226 (44.9) 13 (2.5) 135 (26.8)
National origin
Mexican/ 113 (21.5) 68 (12.9) 166 (31.5) 188 (35.6) 255 484) 17 3.3) 144 (27.3)

Mexican-

American/

Chicano
Puerto Rican 12 (10.8) 10 (8.6) 45 (38.7) 34 (29.3) 56 (49.00 3 (2.5) 38 (32.9)
Cuban or 7 8.7) 3 3.7) 33 (39.4) 22 (25.9) 49 (58.2) 4 (4.6) 22 (26.5)

Dominican
Central 22 (28.1) 11 (13.4) 28 (35.5) 28 (349) 36 (45.8) 3 (3.8) 22 (27.1)

American
South American 19 18.7) 9 9.2) 28 (28.6) 34 (34.8) 44 (441) O (0.0) 34 (34.5)
Other Latino 21 (22.8) 10 (10.5) 33 (35.2) 25 (26.4) 40 (42.5) 9 (9.5) 17 (18.4)
Hawaiian/ 110 (22.0) 71 (14.3) 227 (45.4) 190 (38.0) 251 (50.4) 29 (5.7) 132 (26.4)

Pacific

Islander
Native Hawaiian 53 (19.5) 37 (13.6) 125 (45.5) 93 (34.0) 133 (48.5) 14 (5.3) 85 (31.1)
Pacific Islander” 56 (25.0) 34 (15.1) 102 (45.3) 96 (42.8) 119 (52.6) 14 6.3) 47 (20.7)
White 140 (14.0) 73 (7.3) 419 (41.9) 265 (26.5) 461 (46.1) 61 6.1) 350 (35.0)
Multiracial 84 (16.8) 70 (14.0) 265 (52.9) 197 (39.5) 310 (62.0) 59 (11.9) 96 (19.2)

1 Weighted to be nationally representative within each major racial/ethnic group (and language for Latinos).

2 Respondents were able to check all that apply.

3 Other Asian includes Korean and Vietnamese respondents in addition to self-reported ‘other” (due to small sample sizes).
4 Other Native Hawaiian/Pacific Islander includes Guamanian or Chamorro and Samoan respondents in addition to self-reported “other” (due to small sample sizes).

Table 4

Concerns about vaccination in 5,500 respondents, stratified by intent to be vaccinated, U.S. online survey, December 8, 2020 - February 17, 2021."

“If a COVID-19 vaccine becomes available, how likely are you to get vaccinated?”

Overall Not at all Slightly Moderately Very Extremely

Total, N (%) 5,500 1,210 (22.0) 866 (15.7) 868 (15.8) 902 (16.4) 1,653 (30.1)
Concerns about’..., n (%)

Cost 912 (16.6) 106 8.7) 160 (18.5) 178 (20.5) 226 (25.1) 242 (14.6)
Not knowing where to get it 567 (10.3) 50 (4.2) 73 (8.5) 92 (10.6) 122 (13.5) 229 (13.9)
Safety 2,475 (45.0) 785 (64.8) 572 (66.1) 485 (55.8) 376 (41.6) 257 (15.6)
How effective it will be 1,881 (34.2) 555 (45.9) 387 (44.7) 367 (42.3) 309 (34.2) 263 (15.9)
Side-effects 2,847 (51.8) 835 (69.0) 603 (69.6) 504 (58.0) 477 (52.8) 429 (26.0)
Other 292 (5.3) 150 (12.4) 39 (4.5) 34 (3.9) 33 (3.7) 36 (2.2)
I have no concerns, n (%) 1,478 (26.9) 157 (13.0) 78 (9.0) 115 (13.2) 200 (22.1) 928 (56.2)

! Weighted to be nationally representative within each major racial/ethnic group (and language for Latinos).

2 Participants were able to select multiple concerns.

White respondents to intend to be vaccinated, whereas Asian and
Spanish-speaking Latino respondents were significantly more likely to
intend to be vaccinated, controlling for demographics and health
factors.

Our sample was unique due to its representation of diverse pop-
ulations, including a substantial proportion with limited health

insurance and lower levels of education and income. Our results there-
fore provide a detailed understanding of intent to be vaccinated and
related concerns for the most at-risk groups in the U.S.

Our study is one of few including a representative sample of Amer-
ican Indian/Alaska Native adults, who have experienced more than
twice the incidence rates and four times the mortality rates of White
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Fig. 1. Percent of respondents’ concerns about vaccination (n = 5,500),
organized by the overall prevalence of each concern and stratified by vacci-
nation intent (not at all, slightly/moderately/very, extremely), U.S. online
survey, December 8, 2020 - February 17, 2021. Responses were weighted to be
nationally representative within each racial/ethnic group.

adults due to COVID-19 (Hill and Artiga, 2021; Williamson et al., 2021).
Our findings that they had a lower likelihood of intent to be vaccinated
early in the vaccine approval timeline are especially important given
recent data on vaccination rates. As of October 8, 2021, the CDC COVID
tracker (Centers for Disease Control and Prevention, 2020) reported that
vaccination rates for this group are the highest of all other racial/ethnic
groups in the U.S., including Whites, despite challenges associated with
remoteness of some communities, initial skepticism, distrust, and
limited resources (Hill and Artiga, 2021; Gregory, 2021). Mobilization
of tribal communities, decentralized tribal control, and infusion of cul-
tural values in vaccination campaigns may explain the higher vaccina-
tion rates of this group and serve as a public health model (Gregory,
2021).

Due to stratified sampling of English and Spanish-speaking Latino
adults, we were able to discern differences in intent and concerns by
language. Our findings that Spanish-speaking Latino respondents were
almost four times as likely to intend to be vaccinated as White re-
spondents, and that side-effects and safety were of greater concern to
English- than Spanish-speaking Latino persons are unique. Other studies
have found that Latino adults are less willing, however, those studies did
not distinguish language and samples were not nationally representative
(Grumbach et al., 2021; Doherty et al., 2021). Our results suggest that
addressing concerns may be more important to English-speaking Latino
persons, and facilitating access may increase adoption of vaccines
among Spanish-speaking Latino persons who are more willing.

Overall, concerns over side-effects and the safety of COVID-19 vac-
cines were reported by about half of respondents, and concerns about
effectiveness by about one third. Concern about side-effects was high
overall and especially in the multiracial group. Concerns over safety
varied the most, ranging from a low of 33% in Latino respondents to a
high of 55% in American Indian/Alaska Native and 54% in Black/Af-
rican American respondents. White and Asian groups had the greatest
proportion of those indicating they had no concerns, consistent with the
finding that these groups were among the most willing to be vaccinated.
Qualitative findings about concerns indicate that mistrust was by far the
most important concern, followed by safety.

We found that Native Hawaiian respondents were more willing to be
vaccinated and had fewer concerns than Pacific Islander respondents.
Disaggregated data indicate that mortality rates for certain Pacific
Islander groups (i.e., Samoan, Tongan and Chamorro/Guamanian) are
higher than for the Native Hawaiian population (Ponce et al., 2021;
Hawai'i State Department of Health, 2021). Although we did not sample
these subpopulations to be nationally representative, our results fill an
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information gap. Higher mortality rates and greater concerns among
Pacific Islanders warrant targeted efforts to increase COVID-19 vaccine
coverage in these groups.

Safety and side effects were cross-cutting concerns at the start of
vaccine approval processes and need to be addressed among all groups,
but were of elevated concern among Black/African American, American
Indian/Alaska Native, and multiracial groups. The heightened concerns
of these groups that have experienced a legacy of structural racism in the
U.S. that persists today (Bleich et al., 2019; Findling et al., 2019; Parker
et al., 2015), points to the importance of equitable non-discriminatory
vaccine promotion and access. Cost was of greater concern among
Latino (regardless of language) and Native Hawaiian/Pacific Islander
persons than the other groups even though the vaccine is free. These two
groups experience higher uninsured rates than White persons and
greater socioeconomic disparities (Chu and Sommers, 2021; Artiga
et al., 2021), thus, campaigns stressing that vaccines are provided at no
cost are especially important.

Vaccination rates have increased over time. Recent data indicate that
the proportion of U.S. adults who have received at least 1 dose (as of
September/October 2021) ranges from 72% to 82% (CDC reports ages
12 and older) (Centers for Disease Control and Prevention, 2020; Hamel
et al., 2021; Survey, 2021), with Asian, American Indian/Alaska Native
and Latino persons reporting the highest rates, depending on the source.
In the scientific literature, recent estimates for adults who have received
at least one dose range from 64% for Black to 86% for Asian persons
(May 2021) (Nguyen et al., 2021). One study examining adults ages
18-39 (March-May 2021) reported vaccination rates ranging from 25%
among Black persons to 39% among those classified as from all other
races (Baack et al., 2021). Longitudinal studies of vaccination intent and
behaviors could provide valuable data on the timing, correlates of, and
potential reasons for shifts (or stability) in intent and behaviors across
and within subpopulations.

4.0.1. Study limitations and strengths

Our use of an online panel survey may have underrepresented the
most vulnerable segments of the U.S. population that have no internet
access. We did not administer the survey in any Asian or Pacific Island
languages. We did not measure political beliefs which are an important
determinant of vaccine intent and a potential confounder. We asked
about intent to be vaccinated which may not correlate highly with future
vaccination behavior. Detailed information related to access (e.g., time
constraints, convenience of scheduling and vaccination) that might
affect intent to be vaccinated was not assessed, given that COVID-19
vaccines were not available at the time of survey initiation. Unequal
access due to structural factors and racism could differentially affect
vaccine intent among racial/ethnic groups (Corbie-Smith, 2021).
Finally, Spanish-speaking Latino respondents were identified based on a
1-item measure of language preference, a relatively crude measure of
language acculturation.

Strengths include the nationally representative results obtained for
all major racial/ethnic groups (and by language for Latinos) in the U.S.
Disaggregated data within race/ethnic groups has been very limited.
Information on intent by specific subpopulations can help inform
community-level public health responses.

5. Conclusion

Current vaccination rates suggest that a substantial proportion of
adults in all groups have now been vaccinated. However, vaccination
efforts must continue due to emerging variants, waning immunity
among the vaccinated, the need for booster shots, and persistent seg-
ments of the population that do not intend to be vaccinated (associated
with partisanship, lower educational attainment, and lack of health in-
surance (Hamel et al., 2021)). Promotion of COVID-19 vaccination
needs to be tailored to the social context of communities using
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approaches based on data, cultural and social factors, and barriers to
obtaining vaccination (Chou and Budenz, 2020; Pogue et al., 2020).
Efforts to vaccinate the American public will need to harness community
networks to effectively reach community members. Such networks can
effectively increase trust in vaccine effectiveness and safety, address
vaccine misconceptions, and utilize proven strategies to reduce logis-
tical barriers (Bibbins-Domingo, 2020).

Access and equity issues are as important as public trust in vaccines.
Initially, neighborhoods with high vaccination rates had a greater share
of White and Asian people and a lower share of Black and Latino people
(Sacarny and Daw, 2021), reinforcing that prioritization of high-risk
racial/ethnic groups is needed to ensure equitable access (Wrigley-
Field et al., 2021). Equity in vaccination rates is critical to ensure that
COVID-19 health disparities are reduced. For racial/ethnic minority
groups, continued disparities in vaccination rates could reinforce long-
standing experiences and feelings of racial discrimination (Brunson
and Schoch-Spana, 2020). We have witnessed the devastating impact of
COVID-19, and the striking disparities by race/ethnicity in incidence,
hospitalization, and death rates. We must continue to act.
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