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Black Americans have been disproportionately affected by COVID-19 but have comparatively low vaccination
rates, creating a need for vaccine messaging strategies that are tailored to this population. We conducted an
experimental study to examine the effects of three messaging strategies on Black Americans’ reported willingness
to receive the vaccine and vaccine hesitancy. We also recruited White and Hispanic Americans to assess any
potential backfire effects of the tailored strategies for non-Black participants. A total of 739 participants
completed the study. Results from 4x2 ANCOVAs indicate that, among Black participants, messaging that
acknowledged past unethical treatment of Black Americans in medical research and emphasized current safe-
guards to prevent medical mistreatment was associated with significantly less vaccine hesitancy than the control
condition. The same effects were not observed for messaging strategies that provided general safety information
about the vaccine or that emphasized the role of the vaccine in reducing racial inequities. There were no sig-
nificant differences across conditions for participants of other races. Results demonstrate that public health

messages tailored to address specific vaccine concerns may aid future vaccination campaigns.

1. Introduction

The novel coronavirus emerged in 2019, causing an international
pandemic associated with widespread acute illness, excess mortality,
and economic strain. In the United States, which has had the largest
share of COVID-19 infections and deaths of any country (Johns Hopkins
University and Johns Hopkins Coronavirus Resource Center, 2020),
hospitalizations and deaths have been concentrated among Black
Americans (CDC, 2020). Primary prevention strategies such as vacci-
nation are critical for reducing COVID-19 transmission and narrowing
racial/ethnic health disparities in COVID-19 outcomes. However, evi-
dence suggests that vaccination rates have varied across racial/ethnic
groups in the United States and are lower among Black Americans
(Ndugga et al., 2021). To help reduce disparities in COVID-19 outcomes,
research is needed to identify effective vaccine messaging tailored to-
ward specific groups.

That COVID-19 outcomes are stratified by race/ethnicity was not
unforeseen given widespread disparities in many acute and chronic
disease outcomes in the United States (Williams, 2012). Many of the risk
factors for severe COVID-19, such as hypertension, diabetes, asthma,
and kidney disease, are also disproportionately concentrated among
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Black Americans (Cunningham et al., 2017). However, scholars provide
compelling evidence that persistent disparities in health outcomes result
from different manifestations of racism, rather than genetic or physio-
logical differences between racial or ethnic groups. Like other health
disparities, disparities in COVID-19 outcomes likely result from systemic
inequality and structural factors such as housing, educational attain-
ment, and socioeconomic status, among others, which are critical social
determinants of health (Laster Pirtle, 2020; Karaye and Horney, 2020;
Lopez et al., 2021; Khazanchi et al., 2020). Black Americans also face
discrimination within medical settings, receiving fewer treatment re-
ferrals, analgesic medications, and time with health care professionals
(Hall et al., 2015), which likely contribute to ongoing inequities in
COVID-19 outcomes (Milner et al., 2020). Although Black Americans are
not any more likely to be infected with COVID-19, hospitalizations are
2.8 times, and deaths are 1.9 times, that of White Americans (CDC,
2021). These figures provide a rationale for shifting resources and public
health campaigns toward reducing the burden of COVID-19 among
Black Americans in particular.

Importantly, despite being disproportionately affected by COVID-19,
the current vaccination rate is approximately 1.5 times higher among
White Americans than Black Americans (Ndugga et al., 2021). Public
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health experts have put forward two primary hypotheses to explain this
disparity. The first is that Black Americans are disproportionately hesi-
tant to accept the COVID-19 vaccine as a result of medical mistrust,
which is supported by the fact that hesitancy is also higher in this group
for other vaccines, such as the influenza (CDC, 2020; Hall et al., 2020),
H1N1 (Burger et al., 2021), HPV (Kessels et al., 2012), and pneumonia
vaccines (Winston et al., 2003), Recent work also shows that Black
Americans are similarly reporting greater COVID-19 vaccine hesitancy
than White Americans (Callaghan et al., 2021; Fisher et al., 2020;
Largent et al., 2020), although this has narrowed since the vaccines were
first approved. The second hypothesis is that low vaccination rates
among Black Americans at least partially reflect key barriers to getting
vaccinated, including the location of and hours of mass vaccination sites
(Boyd, 2021).

To address vaccination disparities, public health interventions must
target the causes of hesitancy in addition to ensuring that vaccinations
are equitably distributed to all Americans. Much of the discussion of
hesitancy to date has been on historic medical mistreatment of Black
Americans (Yuko, 2021). Although the infamous Tuskegee Syphilis
Study has received the most attention (Freimuth et al., 2001), Black
Americans have been exploited in medical research consistently
throughout American history, beginning soon after the Atlantic slave
trade was established (Gamble, 1997; Scharf et al., 2010). In response,
new safety guidelines were introduced as part of the Belmont Report in
1974 which established ethical guardrails for social, behavioral, and
biomedical research (The National Commission for the Protection of
Human Subjects of Biomedical and Behavioral Research, 1979). Yet,
continued discrimination in medical settings may contribute to vaccine
hesitancy and general iatrophobia (Best et al., 2021). Indeed, Black
patients report a direct impact of prior unethical medical experimenta-
tion on their current medical attitudes and behaviors (Freimuth et al.,
2001; Scharf et al., 2010), which could spill over into vaccine attitudes.
Public health messages that emphasize the history of violence in medical
research and continued reality of medical discrimination may be
important for increasing trust in medicine and public health and
improving vaccine acceptance.

Another promising vaccination messaging option is to emphasize
disparities in the vaccine roll-out and encourage vaccination as a mea-
sure of social responsibility to ensure that Black Americans are not more
vulnerable to serious disease and death from COVID-19. Systematic
research is necessary, however, to understand the effectiveness of either
messaging strategy. Important to note is that the focus on vaccination
attitudes alone is not sufficient to ensure vaccine equity in the U.S. In
addition to reducing vaccine hesitancy and developing messages that
address concerns among different groups, public health campaigns must
address other barriers to vaccination, including access barriers.

The aim of this study is to assess whether different public health
messages, specifically focused on the history of medical mistreatment of
Black Americans and the current racial inequities in COVID-19 out-
comes, are related to COVID-19 vaccine acceptance and hesitancy
among Black Americans. We use an experimental approach to test two
primary endpoints: whether different messages, tailored specifically to
Black Americans, produce differences in (1) vaccine acceptance and (2)
vaccine hesitancy as compared to standard messaging used by the
Centers for Disease Control and Prevention (CDC) or no messaging at all.
Our first messaging strategy emphasizes social responsibility and the
need to protect health in marginalized communities which have been
disproportionately affected by COVID-19. The second framing focuses
on the historical mistreatment of Black Americans in medical research
and reinforces the protections currently in place to prevent further un-
ethical treatment. We also assessed these messaging strategies within a
sample of White and Hispanic Americans to examine whether there were
unintended consequences among demographic groups that were not
targeted by these particular messaging strategies. This study provides
insight into which tailored messaging strategies may be effective among
Black Americans who have had a greater burden due to COVID-19.
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2. Method
2.1. Sample

Data were collected online from 743 participants who resided in the
United States and identified their race as Black (N = 244), Hispanic (N =
170), or White (N = 329). A sensitivity analysis conducted using
G*Power based on the type of analyses conducted (i.e., ANCOVA), an
estimate of 80% power, the obtained sample size (i.e., 743), an alpha
value of 0.05, the number of groups included in the model (i.e., 8), and
the number of covariates (i.e., 6) suggested that our sample was suffi-
cient to detect an effect size of 0.14, or a small to medium effect. Par-
ticipants were only eligible to participate in the study if they had not yet
received any doses of the COVID-19 vaccine given that we were inter-
ested in the effectiveness of the messaging strategies among unvacci-
nated people. Please see Fig. 1 for a CONSORT chart displaying the
recruitment process. This study was conducted in April 2021 which
corresponded to when COVID-19 vaccination became open to all adults
in the United States. Participants were recruited to the study via Prolific
Academic, which is a web-based platform with registered participants
who are matched to surveys based on their eligibility criteria. Partici-
pants were geographically diverse and represented every state in the U.
S. Additional demographic information for participants by condition is
available in Table 1. The study was approved by the Institutional Review
Board at Ohio University and the study was completed in compliance
with ethical guidelines, including obtaining consent from participants.

2.2. Procedure

Participants were stratified by race and then randomly assigned to
receive one of four messages about the COVID-19 vaccine. A chi square
test indicated that each racial group was equally represented among the
four conditions (}2(6, N = 743) = 0.31, p = 0.999). The first condition
(i.e., the general information condition) received information used by
the CDC to encourage people to get vaccinated and the passage
emphasized the importance of vaccination for ending the pandemic as
well as the efficacy rates and safety profile of the vaccines (CDC NCIRD,
2021). The second condition (i.e., the social justice condition) included
the same information as the first condition but added messaging which
emphasized the racial disparities in COVID-19 health outcomes and the
role vaccination can play in reducing racial inequality among Black
communities. The goal of the second condition was to assess whether
social justice and protecting vulnerable community members might
motivate vaccination among members of a racial/ethnic group that has
been disproportionately affected by COVID-19.

The third condition (i.e., the ethical oversight condition) also
included the information presented in the first condition and added a
passage which acknowledged that the U.S. has a history of unethical
treatment of Black Americans in medical research. The passage then
described that new measures have been implemented to ensure that
racial/ethnic minorities are not mistreated or unethically used in the
development and testing of new vaccines. This condition was included
to mitigate mistrust and hesitancy that might arise from the historical
exploitation of Black Americans in medical research, which has been
connected to Black American’s reported medical mistrust (Freimuth
et al., 2001; Scharf et al., 2010). The final condition was a control
condition wherein participants received no passage about the vaccine
(see Appendix A for the manipulations).

3. Measures
3.1. Primary endpoints
Our primary endpoints were willingness to accept a COVID-19 vac-

cine and hesitancy about the COVID-19 vaccine after reading a brief
passage. We included measures of acceptance and hesitancy to assess
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Assessed for eligibility (n=928)

Excluded (n=189)

Already received a vaccine (n=141)
Did not meet race criteria (n=48)
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|

[ |

Allocation

] }

General information (n=184)
Received intervention (n=184)

Social justice (n=182)
Received intervention (n=182)

Analyses

Ethical oversight (n=181)
* Received intervention (n=181)

Control condition (n=196)
Received intervention (n=196)

Analyzed (n=179)
+ Did not provide responses
to DVs (n=5)

Analyzed (n=177)
Did not provide responses
to DVs (n=5)

Analyzed (n=175) Analyzed (n=194)
Did not provide responses + Did not provide responses
to DVs (n=6) to DVs (n=2)

Fig. 1. CONSORT flow diagram of participant enrollment.

both participants’ behavioral intentions as well as their beliefs about the
COVID-19 vaccine. Willingness to accept a vaccine was measured using
a single item which read, “All things considered, how likely are you to
get a coronavirus vaccine when one becomes available to you.” This
item was taken from a recent study on COVID-19 (Ruiz & Bell, 2021) and
single item measures are commonly used to assess vaccine acceptance.
The response scale ranged from 1 (extremely unlikely) to 5 (extremely
likely) and higher scores indicate more vaccine acceptance.

Participants then responded to a 9-item measure of their hesitancy
about the COVID-19 vaccine using the Vaccine Hesitancy Scale (Larson
et al., 2015). The scale was initially developed by the World Health
Organization’s SAGE Working Group on Vaccine Hesitancy and has been
used to assess attitudes toward a number of vaccines. The scale has also
been validated, with evidence suggesting that scores are correlated with
relevant vaccine attitudes and predict vaccine refusal (Shapiro et al.,
2018). We modified the scale to be relevant to the COVID-19 vaccine
and, in doing so, removed one item from the scale which did not apply (i.
e., “My child does not need vaccines for diseases that are not common
anymore”). The response scale ranged from 1 (strongly disagree) to 5
(strongly agree) and higher scores indicate less vaccine hesitancy. The
adapted scale demonstrated good internal consistency reliability (a =
0.94).

3.2. Secondary endpoint

We finally asked participants a single follow up question which read,
“If you were to accept a COVID-19 vaccine, where would you feel most
comfortable receiving it?”. Response options included a hospital, com-
munity health center, primary care office, health department, phar-
macy, government site, or another location not listed. We included this
item given the ongoing concerns that a lack of access to the vaccine is
contributing to the racial gap in vaccination rates.

3.3. Analyses

Data were analyzed using two 4x2 ANCOVA models in which the first
factor was the four conditions, the second factor corresponded to race
(coded as 1 = Black, 2 = White/Hispanic), and the dependent variable
was either vaccine acceptance or vaccine hesitancy. ANCOVA was used
because, despite the dependent variables being measured with a Likert
scale, ANCOVA models have been shown to perform well with such data
and be robust to violations of nonnormality that may be produced by
ordinal scales (Olejnik and Algina, 2016; Stiger et al., 2011; Wu and
Leung, 2017). We combined White and Hispanic participants given that

our primary research questions were whether the vaccine messaging
strategies were effective for Black Americans and whether they back-
fired in other racial/ethnic groups.' The 4x2 model allowed us to assess
for the interaction between race and condition, which would indicate
that Black and non-Black participants responded differently to the
messaging conditions. We probed any significant effects by examining
the pairwise comparisons to determine what significant differences
emerged between conditions. Bonferroni corrections were applied to
correct for conducting multiple comparisons. We also controlled for
relevant demographic variables in the ANCOVA models to ensure that
differences between or among groups were not due to extraneous fac-
tors. More specifically, we controlled for participant sex (coded 1 =
male, 2 = female), age, religious status (coded as religious or nonreli-
gious), political affiliation (coded into two variables which represent
identifying as republican and identifying as an independent), and edu-
cation. We selected these variables given that prior work on COVID-19
vaccine acceptance and hesitancy has found differences across these
demographic characteristics (Fisher et al., 2020; Largent et al., 2020;
Unroe et al., 2021; Olagoke et al., 2021).

We finally assessed potential racial differences in the locations at
which participants preferred to receive the COVID-19 vaccine using a
chi-square test, which is a nonparametric test that assesses the degree of
independence between two variables. This allowed us to examine
whether location preference is independent of one’s race/ethnicity All
analyses were conducted using IBM SPSS Version 27 (IBM Corp, 2020).

4. Results
4.1. Vaccine acceptance and hesitancy

Results for the ANCOVA models are shown in Table 2 and the means
for each condition are shown in Table 3. Beginning with the model
assessing vaccine acceptance, results indicated that each of the control
variables significantly predicted vaccine acceptance. Further, there was
no significant main effect of condition (F(3,711) = 1.39, p = 0.244, nz =
0.006) but there were significant effects for race (F(1,711) = 40.24, p <
0.001, n2 = 0.054) and for the interaction between race and condition (F
(3,711) = 3.64, p = 0.013, n2 = 0.015). Given that we were most

1 We conducted an ANCOVA to assess any differences in vaccine acceptance
and hesitancy between White and Hispanic participants within each condition
before combining these samples. Results indicated no racial differences within
any condition for either acceptance or hesitancy.
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Table 1
Participant demographic characteristics and descriptive statistics by Condition.
General Social Ethical Control
information justice oversight
Total 184 182 181 196
Age 32.57 (11.96) 31.80 32.30 31.91 (10.
(11.00) (10.82) 69)
Race
Black 62 (33.7%) 59 61 (33.7%) 62 (31.6%)
(32.4%)
Hispanic 42 (22.8%) 42 40 (22.1%) 46 (23.5%)
(23.1%)
White 80 (43.5%) 81 80 (44.2%) 88 (44.9%)
(44.5%)
Sex
Male 99 (54.7%) 86 92 (52.0%) 94 (48.5%)
(48.6%)
Female 83 (45.4%) 91 85 (48.0%) 100
(51.4%) (51.5%)
Political
affiliation
Republican 29 (15.7%) 22 22 (12.2%) 20 (10.3%)
(12.1%)
Independent 69 (37.5%) 55 66 (36.7%) 59 (30.3%)
(30.2%)
Democrat 86 (46.7%) 105 92 (51.1%) 116
(57.7%) (59.5%)
Religion
Religious 84 (45.7%) 88 86 (47.5%) 97 (49.5%)
(48.4%)
Not religious 100 (54.3%) 94 95 (52.5%) 99 (50.5%)
(51.6%)
Education
High school 33 (17.9%) 41 34 (18.8%) 23 (11.7%)
diploma (22.5%)
Some college 55 (29.9%) 49 52 (29.3%) 66 (33.7%)
(26.9%)
Associate’s 20 (10.9%) 22 19 (10.5%) 17 (8.7%)
(12.1%)
Bachelor’s 62 (33.7%) 56 55 (30.4%) 66 (33.7%)
(30.8%)
Master’s 13 (7.1%) 11 (6.0%) 17 (9.4%) 21 (10.7%)
Doctoral/ 1 (0.5%) 3 (1.6%) 3 (1.7%) 3 (1.5%)
professional

Note: Means and standard deviations are reported for continuous variables and
raw numbers and percentages are reported for categorical variables.

interested in the differences between conditions within racial groups, we
focused our interpretation on the pairwise comparisons for the inter-
action. Additionally, racial differences in vaccine attitudes are known
and are not the subject of our research questions. As such, we only
interpreted differences that emerged between conditions within racial
groups. Results for the pairwise comparisons for Black participants
indicated that participants who were exposed to the ethical oversight
condition were significantly more likely to accept the COVID-19 vaccine
(M = 3.69, SE = 0.17, 95% CI [3.36, 4.03]) in comparison to partici-
pants who were exposed to the social justice condition (M = 3.02, SE =
0.18, 95% CI [2.67, 3.36], p = 0.034). None of the remaining pairwise
comparisons were significant for the Black sample. There were no sig-
nificant pairwise comparisons for the non-Black sample.

Results for the ANCOVA model predicting vaccine hesitancy simi-
larly demonstrated that each of the covariates was significantly related
to vaccine hesitancy. There was no significant main effect for condition
(F(3,711) = 2.03, p = 0.109, n2 = 0.008) but there were significant
effects for race (F(1,711) = 43.11, p < 0.001, n2 = 0.058) and for the
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Table 2
ANCOVA Results for Messaging Condition on Vaccine Acceptance and
Hesitancy.

Acceptance Hesitancy
F (dD p n? F (df) p n*

Age 6.68 0.010 0.009 10.61 0.001  0.015
1,711) 1,711)

Gender 6.49 0.011  0.009 14.91 <0.001  0.021
1,711) 1,711)

Education 9.83 0.002  0.014 8.65 0.003  0.012
1,711) 1,711)

Republican 73.23 <0.001  0.093 78.47 <0.001  0.099
1,711) 1,711)

Independent 56.25 <0.001  0.073  65.69 <0.001  0.085
1,711) 1,711)

Religion 8.13 0.004  0.011 13.37 <0.001  0.018
1,711) 1,711)

Condition 1.39 0.244  0.006  2.03 0.109  0.008
(3,711) (3,711)

Race 40.24 <0.001  0.054 43.41 <0.001  0.058
1,711) 1,711)

Race * 3.64 0.013  0.015 276 0.041  0.012

Condition (3,711) (3,711)

Note: Gender is coded as 1 = male, 2 = female; religion is coded as 1 = religious,
2 = nonreligious; race is coded as 1 = Black, 2 = White/Hispanic.

interaction between race and condition (F(3,711) = 2.76, p = 0.041, n2
= 0.012). The pairwise comparisons for the interaction between race
and condition showed that, among the Black participants, participants in
the ethical oversight condition reported significantly less vaccine hesi-
tancy (M = 3.65, SE = 0.12, 95% CI [3.41, 3.89]) than participants in the
control condition (M = 3.17, SE = 0.12, 95% CI [2.93, 3.41], p = 0.028).
No other pairwise comparisons were significant for the Black partici-
pants and no significant differences emerged for the non-Black
participants.

4.2. Vaccination location

Results for the chi-square test assessing the relationship between
race/ethnicity and preferred location for receiving the COVID-19 vac-
cine are shown in Table 4. The chi-square test was significant (¥2(12, N
= 787) = 29.78, p = 0.003), which indicates there is a relationship
between race/ethnicity and preferred location. An examination of the
location responses by race/ethnicity indicated that the most commonly
preferred location among Black participants was a hospital whereas the
most commonly preferred location for White and Hispanic respondents
was a primary care office. Further, a greater proportion of White and
Hispanic participants reported preferring to receive the vaccine at a
pharmacy in comparison to Black participants.

5. Discussion

The aim of this study was to assess the effect of vaccine messaging on
COVID-19 vaccine acceptance and hesitancy among unvaccinated
Americans. Our findings support the need for vaccine messages that are
tailored to demographic groups in the United States, including racial/
ethnic minorities. Although public health officials have long dismissed a
“one size fits all” approach (Siddiqui and Armour, 2021), our data
provide empirical evidence that using messaging to address specific
concerns about COVID-19 vaccines may be an important strategy to
explore. We found limited support for the role of targeted messaging on
vaccine acceptance, or the intention to get a COVID-19 vaccine soon.
The impact of messaging was more pronounced, however, in the
decrease of COVID-19 vaccine hesitancy. Although the effect size was
modest, receiving messaging about ethical safeguards resulted in
decreased vaccine hesitancy among Black Americans as compared to
receiving no messaging. By contrast, nontailored vaccine messaging that
provided information about the safety of COVID-19 vaccines did not
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Table 3
Means and Standard Errors for Vaccine Acceptance and Hesitancy Scores by Condition and Race.
Acceptance Hesitancy
Black Non-Black Black Non-Black
N M (SE) 95% CI N M (SE) 95% CI N M (SE) 95% CI N M (SE) 95% CI
General information 60 3.47 (0.17) 3.13, 3.80 119 4.10 (0.12) 3.86, 4.33 60 3.44 (0.12) 3.21, 3.68 119 3.94 (0.09) 3.77, 4.11
Social justice 57 3.01 (0.18) 2.67, 3.36 120 4.13 (0.12) 3.90, 4.37 57 3.25(0.13) 3.00, 3.49 120 3.96 (0.09) 3.79, 4.13
Ethical oversight 60 3.69 (0.17) 3.36, 4.03 115 3.86 (0.12) 3.61, 4.10 60 3.65 (0.12) 3.41, 3.89 115 3.81 (0.09) 3.64, 3.98
Control 62 3.13(0.17) 2.80, 3.47 132 3.98 (0.12) 3.75, 4.20 62 3.17 (0.12) 2.93, 3.41 132 3.82(0.08) 3.66, 3.98

Note: Significant differences were found for the social justice and ethical oversight conditions on vaccine acceptance among Black participants (p =.034) and for the
ethical oversight and control conditions for vaccine hesitancy among Black participants (p =.028).

Table 4
Chi-Square Results for Preferred Vaccination Location by Race/Ethnicity.

Black Hispanic White % of
Sample Sample Sample total

Hospital 24.5%

Observed count 84 (36.8%) 36 (22.0%) 62 (20.6%)

Expected count 59.8 41.6 80.6

Community health 9.8%

center

Observed count 22 (9.6%) 18 (11.0%) 33 (11.0%)

Expected count 24.0 16.7 32.3

Primary care office 31.4%

Observed count 72 (31.6%) 50 (30.5%) 111

(36.9%)

Expected count 76.5 53.3 103.2

Health department 4.4%

Observed count 8 (3.5%) 9 (5.5%) 16 (5.3%)

Expected count 10.8 7.6 14.6

Pharmacy 20.2%

Observed count 35 (15.4%) 44 (26.8%) 71 (23.6%)

Expected count 49.3 34.3 66.4

Government site 3.0%

Observed count 7 (3.1%) 7 (4.3%) 8 (2.7%)
Expected count 7.2 5.0 9.7

Note: observed count = the number of participants in each subsample who
selected each location; expected count = the number of participants in each
subsample who would be expected to have chosen each location if race/ethnicity
and location were independent; % of total = the percentage of all participants
who selected each location category.

reduce vaccine hesitancy. This finding provides support for the hy-
pothesis that medical mistrust is a critical facet of COVID-19 hesitancy
and, as such, that acknowledging the history of medical mistreatment
may be an important facet of COVID-19 vaccine messaging. Most
important, these findings build on evidence that disclosing past and
present injustices and acknowledging their continued harm can be
instrumental in rebuilding trust in medicine and public health (Best
et al., 2021).

It is important to note that the standard language adopted by the
CDC, that of emphasizing the safety and effectiveness of COVID-19
vaccines, did not have an effect on vaccine acceptance or hesitancy.
This provides further evidence that new messaging approaches are
needed, particularly messages that address the diverse concerns that
exist among those who remain vaccine hesitant. Indeed, we found that
effective messages may work differently among Black, Hispanic, and
White Americans and that tailoring messages for subgroups did not seem
to introduce any negative effects for other groups who may also be
exposed to that messaging. Because it is challenging to restrict public
health messages solely to specific groups, knowing that tailored

messages do not harm vaccine confidence in other groups should further
bolster efforts to address specific concerns related to COVID-19 vac-
cines. Moreover, although we did not observe an effect for messaging
that emphasizes social responsibility in light of racial/ethnic disparities
in COVID-19 outcomes, it is possible that Black Americans interpret
vaccine inequities as a structural problem in need of a structural solu-
tion. In other words, asking individuals to account for institutional and
societal failures may not seem like an appropriate response.

Although our study provides insight on the potential of messages that
emphasize past medical mistreatment to decrease vaccine hesitancy,
these strategies should not be used at the exclusion of improving vaccine
access. A substantial number of unvaccinated Americans face barriers to
receiving the vaccine that are unrelated to hesitancy. That vaccination
rates are consistently lower in communities that are socially vulnerable
(Hughes et al., 2021) suggests that messaging alone will not overcome
disparities in vaccination in the U.S. Important challenges remain,
particularly among individuals who lack reliable transportation, are
employed in jobs with limited flexibility to attend vaccination ap-
pointments or take time off due to side effects, or provide critical care-
giving roles in which taking time off for vaccine side effects may not be
possible (Zhang and Fisk, 2021; Kullgren et al., 2012). Our ad hoc
analysis of sites where people would prefer to be vaccinated suggests
that investing in a wide range of vaccination settings may be a critical
complement to vaccine messages that aim to address specific concerns
related to the COVID-19 vaccines. In particular, sites such as hospitals
and primary care offices, which have not been adequately leveraged in
the initial vaccine rollout, may help decrease disparities in vaccination
rates across racial/ethnic groups.

6. Limitations

Our study has limitations that should be considered. First, while the
outcome variables examined in this study are predictive of vaccine up-
take (Quinn et al., 2019; Bish et al., 2011), we cannot conclude whether
the effects of our messaging affected the number of people who subse-
quently received the COVID-19 vaccine. Second, we were unable to
assess baseline vaccine attitudes and thus could not determine the de-
gree to which vaccine attitudes changed as a result of exposure to the
experimental stimuli. Third, data were collected in April 2021 when
many states in the U.S. expanded vaccine eligibility to everyone. It is
therefore possible that our sample might have higher levels of vaccine
hesitancy than the general population because they remained unvacci-
nated. We posit this was appropriate given that unvaccinated pop-
ulations are the intended target of our messaging. Finally, our messaging
intervention was designed to be brief and easy to implement by public
health agencies. It is possible that interventions which are lengthier,
provide more depth, or provide repeated messaging would produce
stronger effects on vaccine attitudes and may therefore be more ad-
vantageous. We assert that the pressing need to increase vaccination
against COVID-19 warrants interventions of the nature addressed within
our study but encourage future work to develop and test more detailed
interventions for use with other vaccines.
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7. Public health implications

The consequences of COVID-19 have taken shape in the context of
pervasive structural racial inequalities which have left Black Americans
uniquely vulnerable. Exacerbating these disparities, vaccination rates
among Black Americans have continued to lag substantially behind
those of White Americans. To reduce disparities, public health agencies
must identify successful communication strategies that are tailored to
specific, vaccine hesitant populations. Results from our study suggest
that messages which acknowledge the harms of medical experimenta-
tion and the ethical safeguards in place to prevent further harm may
hold promise for future messaging strategies. In our efforts to achieve
widespread vaccination, we encourage public health agencies to adopt
tailored strategies to alleviate the concerns most central to individuals
who remain unvaccinated and eliminate structural barriers to
vaccination.
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Appendix A

Vaccine messaging strategies

Condition 1: The general information condition

Vaccines are one of the most effective tools to protect your health
and prevent disease. The COVID-19 pandemic has affected Americans
greatly, but vaccines will reduce the number of new cases and deaths in
the U.S. Vaccines work with your body’s natural defenses so your body
will be ready to fight the virus, if you are exposed. Studies show that
COVID-19 vaccines are very effective at keeping you from getting
COVID-19. Each of the initial vaccines developed has been shown to be
highly effective. These vaccines cannot give you the disease itself.
Several vaccines will be initially available, but all types of the vaccines
will help protect you. All of the vaccines on the market have undergone
rigorous clinical trials and testing prior to being approved for use. The
vaccines may cause side effects in some people, like sore muscles, feeling
tired, or mild fever. These reactions mean the vaccine is working to help
teach your body how to fight COVID-19 if you are exposed. For most
people, these side effects will last no longer than a day or two and do not
mean that you have COVID-19. Only when the vast majority of Ameri-
cans have accepted a vaccine, will we see the end of this pandemic.

Condition 2: The social justice condition

Vaccines are one of the most effective tools to protect your health
and prevent disease. The COVID-19 pandemic has affected Americans
greatly, but vaccines will reduce the number of new cases and deaths in
the U.S. Vaccines work with your body’s natural defenses so your body
will be ready to fight the virus, if you are exposed. Studies show that
COVID-19 vaccines are very effective at keeping you from getting
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COVID-19. Each of the initial vaccines developed has been shown to be
highly effective. These vaccines cannot give you the disease itself.
Several vaccines will be initially available, but all types of the vaccines
will help protect you. All of the vaccines on the market have undergone
rigorous clinical trials and testing prior to being approved for use. The
vaccines may cause side effects in some people, like sore muscles, feeling
tired, or mild fever. These reactions mean the vaccine is working to help
teach your body how to fight COVID-19 if you are exposed. For most
people, these side effects will last no longer than a day or two and do not
mean that you have COVID-19. Only when the vast majority of Ameri-
cans have accepted a vaccine, will we see the end of this pandemic.

It is also important to recognize that Black and Hispanic communities
have experienced more COVID-19 cases and deaths than other pop-
ulations. Although life expectancy has declined for all Americans this
year due to COVID-19, Black and Hispanic Americans have seen the
biggest drop in life expectancy. These numbers demonstrate continued
racial injustice in our society and in the U.S. healthcare system, but
vaccines have the potential to change this. In addition to preventing you
from getting seriously ill from COVID-19, vaccines will help drive cases
down and will protect others in your community. This means that vac-
cines are a critical tool for improving health among Black and Hispanic
Americans and ensuring that communities of color are no longer
disproportionately affected by this pandemic.

Condition 3: The ethical oversight condition

Vaccines are one of the most effective tools to protect your health
and prevent disease. The COVID-19 pandemic has affected Americans
greatly, but vaccines will reduce the number of new cases and deaths in
the U.S. Vaccines work with your body’s natural defenses so your body
will be ready to fight the virus, if you are exposed. Studies show that
COVID-19 vaccines are very effective at keeping you from getting
COVID-19. Each of the initial vaccines developed has been shown to be
highly effective. These vaccines cannot give you the disease itself.
Several vaccines will be initially available, but all types of the vaccines
will help protect you. All of the vaccines on the market have undergone
rigorous clinical trials and testing prior to being approved for use. The
vaccines may cause side effects in some people, like sore muscles, feeling
tired, or mild fever. These reactions mean the vaccine is working to help
teach your body how to fight COVID-19 if you are exposed. For most
people, these side effects will last no longer than a day or two and do not
mean that you have COVID-19. Only when the vast majority of Ameri-
cans have accepted a vaccine, will we see the end of this pandemic.

The U.S. medical and public health systems make sure that all vac-
cines are as safe as possible before offering them to the general public.
All of the COVID-19 vaccines that are currently being used have gone
through the same safety tests and meet the same standards as any other
vaccines produced through the years, such as the vaccines children
regularly receive. Safety protocols are very important because in the
past, racial minorities, particularly Black Americans, were unethically
used as test subjects for medical research. This caused significant harm
to Black communities and contributes to the enduring inequality in
health outcomes between racial groups in the United States. It is
important to make sure this type of mistreatment never happens again as
part of medical research. For this reason, ethical oversights are now in
place in the United States to ensure that all research and medical
treatments do not cause harm to any populations, including racial and
ethnic minorities. The COVID-19 vaccine was developed under these
very strict safety protocols.

Appendix B. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.pmedr.2022.101792.
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