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Health disparities
Given high COVID-19 infection and mortality rates among racial minorities in the US and their higher
rates of religiosity, it is important to examine how the intersection of race and religion influences percep-
tions of COVID-19 vaccinations. Data for this study come from online surveys conducted in twelve con-
gregations between October and December 2020 (N = 1,609). Based on logistic regression analyses, this
study demonstrates a severe disparity of 24 percentage points (95% confidence interval 0.14–0.33) in
anticipated COVID-19 vaccine acceptance between African Americans and White Americans, even when
controlling for trust in COVID-19 information from scientists and levels of worrying about COVID-19 as
well as religiosity and demographic factors. Religiosity is negatively associated with COVID-19 vaccine
acceptance across racial groups. The findings suggest that the intersection of race and religion should
be considered when designing immunization programs, for instance by fostering collaborations and dia-
logue with faith leaders of racial minority congregations.

� 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Given high COVID-19 infection and mortality rates among racial
minorities in the US [1] and their higher rates of religious obser-
vance [2], it is important to examine how the intersection of race
and religion influences perceptions of COVID-19 vaccinations.
There has been public health concern about vaccine hesitancy
among African American populations [3], about their lower
COVID-19 vaccine acceptance rates in particular [4], and about
inequitable vaccine access in general [5]. Since African Americans,
and to a slightly lesser extent, Hispanics, have been particularly
hard hit by the health and economic consequences of the COVID-
19 pandemic [6], lower vaccination rates could potentially further
worsen racial inequalities. Even though religious and non-religious
people tend to base their vaccine decisions on similar risk-benefit
calculations and very few religious doctrines oppose vaccinations
altogether [7,8], religiosity has sometimes been linked with nega-
tive attitudes and skepticism towards vaccinations [9,10]. More-
over, the role of faith communities and faith leaders have been
noted as important avenues for the understanding of attitudes
towards vaccines [11]. The complexities of the intersection of race
and religion need to be explored for targeted COVID-19 immuniza-
tion programs. The present study investigates racial differences in
COVID-19 vaccine attitudes among a sample of members of reli-
gious congregations from diverse faith traditions, and the extent
to which these racial differences in anticipated COVID-19 vaccine
acceptance and trust in information from scientists about COVID-
19 intersect with religiosity.
2. Data and methods

Data for this study come from online surveys conducted in
twelve congregations between October and December 2020 in
Washington DC, Maryland, Virginia, and Texas (N=1,609). A diverse
sample of 75 congregations from different faith traditions (Bud-
dhist, Christian, Hindu, Jewish, and Muslim traditions) was invited
to participate in an online survey of how their communities have
been impacted by the COVID-19 pandemic, out of which 18 com-
munities expressed interest in participating, and 12 finally com-
mitted to participate. These include four Catholic, three Jewish
(one Orthodox and two Reformed), two African American Baptist,
one Evangelical, one Mormon, and one Hindu community. Congre-
gation leaders who expressed interest in participation received an
online link to the survey which they sent to their community mail-
ing lists as well as small groups (councils, boards, committees,
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etc.). Weekly reminders were sent for three weeks. Each commu-
nity received $1000 for their participation in the study and a report
of main findings. Although this sample of congregations is not
meant to be statistically representative of either their denomina-
tions or localities, participants across communities tended to be
those members who are highly involved in their communities. In
the estimation of the leaders of these religious communities, the
sample represents those members who are most active and regu-
larly involved in their communities and is well suited to inform
us of patterns of anticipated COVID-19 vaccine acceptance among
highly religious populations.

The main outcome variable of anticipated COVID-19 vaccine
acceptance was replicated from the Pew Research Center’s Ameri-
can Trends Panel and was worded as follows: ‘‘If a vaccine to pre-
vent COVID-19 were available today, would you. . .” [12].
Respondents had four response options from ‘‘definitely get the
vaccine”, ‘‘probably get the vaccine”, ‘‘probably not get the vac-
cine”, to ‘‘definitely not get the vaccine”. In a similar way to other
studies [13], the two positive and negative options were each col-
lapsed and a binary indicator for anticipated COVID-19 vaccine
acceptance was created.

The unique and timely survey made it possible to ask detailed
questions about attitudes regarding COVID-19. Two relevant vari-
ables are employed in the regression models: Firstly, responses
to the statement ‘‘I trust the information about the virus from sci-
entific experts” (on a 1–4 scale from ‘‘do not agree”, ‘‘agree a little”,
‘‘agree moderately”, to ‘‘agree completely”) were recoded into a
binary indicator of trust in COVID-19 information from scientific
experts (agreement vs disagreement). Secondly, a binary variable
for worrying about COVID-19 was generated (coded one if respon-
dents selected any of the following two statements ‘‘I regularly
worry about becoming sick with COVID-19” and ‘‘I regularly worry
that my family or friends will become sick with COVID-19”, zero
otherwise). Levels of religiosity are measured on a four-point scale
for an individual respondent’s frequency of prayer (‘‘Outside of
religious services, about how often do you spend time alone pray-
ing or meditating these days?”: ‘‘once a week or less”, ‘‘a few times
a week”, ‘‘once a day”, ‘‘several times a day”; treated as
continuous).

The main independent variable, race, is categorized into four
groups: White (68% of respondents), African American (11%), His-
panic (11%), Asian Americans (6%) and Other (4%). Other covariates
are gender (binary), continuous age, an age-squared term for non-
linear trends of age, marital status (binary; differentiating those
who are married or in a partnership with those who are divorced,
never married, or widowed), household income (up to $50,000;
$50,001–$100,000; $100,001–$150,000; more than $150,000; trea-
ted as continuous), educational attainment (binary, contrasting
those with at least a college degree to those with less), self-rated
physical health (‘‘in general, how would you rate your physical
health?”, 11-point scale from ‘‘poor” to ‘‘excellent”), political affil-
iation (‘‘generally speaking, do you usually think of yourself as a
Democrat, Republican, or Independent?”; collapsed into a binary
indicator of Democrat vs Republican and Independent).

Anticipated COVID-19 vaccine acceptance is modelled in three
nested logistic regression models. In model one, only the focal pre-
dictor variable of race (with White Americans as the reference
group) is analyzed. In model two, trust in COVID-19 information
from scientists, worrying about COVID-19, and religiosity are
added as contextual factors. It is expected that trust in information
from scientists is a strong predictor of anticipated COVID-19 vac-
cine acceptance and that it could explain a significant portion of
the racial differences. Likewise, the extent of worrying about
COVID-19 captures an assessment of the personal risk to, as well
as overall nature of, the virus. In model 3, all mentioned covariates
are included as control variables.
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Having applied listwise deletion of missing cases, the resulting
analytical sample is reduced by 33 per cent (N =1,070). The logistic
regressions are calculated with robust standard errors (Huber-
Sandwich estimator), but clustered standard errors at the congre-
gation level are also presented as a robustness check. The confi-
dence intervals and statistical significance tests refer to the 95%
levels. The AIC, BIC, and Chi-squared (deviance) model-fit statistics
are offered and predicted probabilities of anticipated COVID-19
vaccine acceptance across racial groups are visualized based on
average marginal effects.
3. Results

The descriptive statistics of the sample for each variable are
presented in Table 1. 87% of whites, 56% of African Americans,
68% of Hispanics, 89% of Asian Americans and 82% of the other
racial group express anticipated COVID-19 vaccine acceptance.
There is very high trust of COVID-19 information from scientific
experts across all races (82–90%). In terms of demographic attri-
butes, most respondents tend to be female, have high household
incomes, and are educated at a degree level or higher. The average
age is around 58 years (range 18–96, mean 57.8, standard devia-
tion 15.7).

The results of Model 1, as shown in Table 2, very strongly
demonstrate that African Americans express the lowest level of
anticipated COVID-19 vaccine acceptance: Compared to Whites,
they have 0.19 times the odds (95% CI 0.12–0.29) of anticipated
COVID-19 vaccine acceptance. While Hispanics also have lower
anticipated COVID-19 vaccine acceptance (OR 0.38, 95%, CI 0.24–
0.62), Asian Americans (OR 1.21, 95% CI 0.54–2.73) and other racial
groups (OR 0.69, 95% CI 0.33–1.45) do not have a statistically sig-
nificantly different level of anticipated COVID-19 vaccine accep-
tance than Whites.

Model 2 explores variables that are associated with the racial
differences in anticipated COVID-19 vaccine acceptance. Results
show that trust in COVID-19 information from scientific experts
(OR 7.59, 95% CI 4.83–11.93) and the frequency of prayer (OR
0.79, 95% CI 0.68–0.93) very strongly correspond with COVID-19
vaccine attitudes. Crucially, in Model 2 and Model 3, which add
important contextual control variables, the stark racial differences
in vaccine attitudes remain statistically significant and are not
explained: In both models, the odds ratio of anticipated COVID-
19 vaccine acceptance for African Americans remain unchanged
at 0.19 (95% CI 0.11–0.33, p < 0.001), but in Model 3, Hispanics
no longer have a statistically significant difference compared with
Whites (OR 0.58, 95% CI 0.32–1.08). This suggests that demograph-
ics and socio-economic factors can explain the lack of anticipated
COVID-19 vaccine acceptance among Hispanics, but not among
African Americans. Worrying about the detrimental health effects
of COVID-19 was insignificant (p < 0.1) in Model 2, but significant
in the full model with 1.54 times (95% CI 1.05–2.26) the odds of
anticipated COVID-19 vaccine acceptance (p < 0.05).

In terms of control variables, men are more likely than women
to endorse the COVID-19 vaccine (OR 2.64, 95% CI 1.71–4.08).
Higher levels of income are associated with higher anticipated
COVID-19 vaccine acceptance (OR 1.24, 95% CI 1.02–1.50). Educa-
tion is not statistically significant when jointly controlling for
income, but it was significant on its own (not shown). Marital sta-
tus and self-rated physical health are not significant predictors of
anticipated COVID-19 vaccine acceptance. Political affiliation,
however, is significant and the combined group of Republicans or
Independents has 0.54 (95% CI 0.32–0.82) times the odds of antic-
ipated COVID-19 acceptance than Democrats. While anticipated
vaccine acceptance is highest among the older and oldest respon-
dents, the significant age-squared term indicates that there is an



Table 1
Descriptive statistics and respondent characteristics by racial groups.

White African
American

Hispanic Asian American Other

Mean/
Proportion

Mean/Proportion Mean/
Proportion

Mean/
Proportion

Mean/
Proportion

Anticipated COVID-19 vaccine acceptance (binary) 0.87 0.56 0.68 0.89 0.71
Trust in COVID-19 information from scientists (binary) 0.90 0.82 0.83 0.89 0.85
Worrying about COVID-19 (binary) 0.47 0.45 0.61 0.37 0.53
Frequency of prayer a

Once a week or less 0.35 0.12 0.22 0.11 0.14
A few times a week 0.16 0.23 0.18 0.11 0.18
Once a day 0.23 0.25 0.34 0.38 0.25
Several times a day 0.26 0.41 0.27 0.39 0.43

Age in years (range: 18–96) 59.40 59.66 48.69 58.43 55.19
Gender: Men (ref. Women) 0.36 0.25 0.15 0.51 0.30
Marital status: Married or in partnership (ref. Not married) 0.78 0.50 0.72 0.76 0.80
Household income a

Up to $50,000 0.10 0.22 0.33 0.15 0.12
$50,001–$100,000 0.19 0.36 0.36 0.23 0.35
$100,001–$150,000 0.25 0.19 0.20 0.25 0.18
More than $150,000 0.46 0.23 0.11 0.37 0.35

Education: College degree or higher (ref. Less than a college degree) 0.87 0.57 0.58 0.97 0.77
Political party: Republican or Independent (ref. Democrat) 0.51 0.14 0.44 0.42 0.61
Self-rated physical health (0–10 scale) 7.33 7.16 7.09 7.20 7.18
Observations b 966 156 158 89 57

a Treated as continuous in the logistic regressions b Sample statistics before listwise missing data deletion was applied. Remaining analytical sample after listwise deletion:
N = 1,070
Note: Data come from 12 religious faith communities/congregations, based on an online survey that was conducted between October and December 2020 in the San Antonio
and Washington, D.C., metropolitan areas.
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inverse association among the youngest respondents aged 18–35
who also express more acceptance than respondents in their 40s.
As visualized in Fig. 1, when simultaneously controlling for all
these variables, African Americans still have a 24 percentage point
(95% CI 14–33) lower predicted probability of anticipated COVID-
19 vaccine acceptance than White Americans.
Fig. 1. Predicted probabilities of anticipated COVID
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The lower AIC, BIC, and Chi-squared model-fit statistics sug-
gests improvements as more variables are controlled for. Although
the confidence intervals widen when employing congregation-
level clustered standard errors as seen in (see Supplementary
Material), the direction of the results remain largely the same.
-19 vaccine acceptance by race with 95% CIs.



C.J. Jacobi and B. Vaidyanathan Vaccine 39 (2021) 6351–6355
4. Discussion

Racial minorities such as African Americans and Hispanics are
disproportionately impacted by the COVID-19 pandemic in the
US, but also exhibit significantly higher levels of vaccine hesi-
tancy. The present study of US congregation members set out to
examine the extent to which the intersection of race and religios-
ity influences anticipated COVID-19 vaccine acceptance as well as
trust in scientific information about COVID-19. Consistent with
general population data, we find that African Americans who
report relatively high levels of religiosity are more likely to exhi-
bit much lower rates of anticipated COVID-19 vaccine acceptance
than White Americans or Asian Americans [14,15]. Similarly,
levels of anticipated COVID-19 vaccine acceptance of religious
Hispanics are also lower than the ones of religious Whites, but
this difference can be attributed to demographic and socio-
economic factors.

The results show that lower levels of trust in scientific informa-
tion about the virus as well as higher levels of religiosity in these
communities are associated with lower levels of anticipated
COVID-19 vaccine acceptance. Yet in our sample, although African
Americans and Hispanics have relatively lower levels of trust in
information about the virus from scientists, the vast majority in
their communities do trust such scientific information. Indeed,
the level of trust among Whites and Asian Americans in this reli-
gious sample is even higher than the levels of trust (77–79%) in
healthcare providers and officials that were reported in another
study [16]. Consistent with other research, socioeconomic condi-
Table 2
Nested logistic regression models of anticipated COVID-19 vaccine acceptance among reli

Variables

Race: African American (ref. White)

Race: Hispanic (ref. White)

Race: Asian American (ref. White)

Race: Other (ref. White)

Trust in COVID-19 information from scientists (binary)

Worrying about COVID-19 (binary)

Frequency of prayer (1–4 scale)

Gender: Men (ref. Women)

Age in years (continuous)

Age squared (interaction term)

Marital status: Married or in partnership (ref. Not married)

Household income (1–4 scale)

Education: College degree or higher (ref. Less than a college degree)

Self-rated physical health (0–10 scale)

Political party: Republican or Independent (ref. Democrat)

Observations
AIC
BIC
Chi-squared (deviance)

Exponentiated coefficients of the nested logistic regressions (models 1–3) that represent
level: *** p < 0.001, ** p < 0.01, * p < 0.05, + p < 0.1 and 95% confidence intervals of the od
the calculation of the statistics.
Age, age squared, the frequency of prayer (originally ordinal), household income (origin
other variables are employed as factors using binary/dummy codings.
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tions and political partisanship (with Republicans and Indepen-
dents having much more vaccine hesitancy than Democrats)
especially are related to anticipated COVID-19 vaccine acceptance
in our sample [17,18], but none of these factors can explain away
the notably low levels of anticipated COVID-19 acceptance for Afri-
can Americans.

While both science skepticism and religiosity contribute to
racial disparities in vaccine acceptance, they do not fully explain
these differences. For African Americans in particular, researchers
have argued that mistrust of the medical community is less due
to the trauma of historical atrocities such as Tuskegee and more
due to everyday racism and racialized care in healthcare institu-
tions [3]. Significant proportions of African Americans and Hispan-
ics have also expressed concerns about the safety and effectiveness
of the COVID-19 vaccine [19]. Given the strong association
between a higher frequency of prayer and lower vaccine accep-
tance, future research should assess whether this relates to
religiously-motivated skepticism of vaccines, social networks and
ecological factors within congregations as communities [20], or
whether other aspects such as concerns about side-effects of
long-term health effects are at play that are not that different from
the general population [21]. It is important to bear in mind that
despite these racial differences in COVID-19 attitudes, racial
groups themselves are not homogenous and that simplifications
and biased media representations can be counter-productive for
building trust in vaccines [22]. Indeed, the overall levels of antici-
pated COVID-19 vaccine acceptance are high in these data, sug-
gesting that the discourse on religiosity and its intersection with
gious populations (N = 1,070).

Model 1 Model 2 Model 3

0.19*** 0.19*** 0.19***
(0.12–0.29) (0.11–0.31) (0.11–0.33)
0.38*** 0.35*** 0.58+
(0.24–0.62) (0.20–0.62) (0.32–1.08)
1.21 1.45 1.24
(0.54–2.73) (0.60–3.53) (0.47–3.32)
0.48+ 0.59 0.69
(0.20–1.15) (0.28–1.25) (0.33–1.45)

7.59*** 6.97***
(4.83–11.93) (4.26–11.42)
1.42+ 1.59*
(0.99–2.03) (1.08–2.35)
0.79** 0.83*
(0.68–0.93) (0.70–0.98)

2.64***
(1.71–4.08)
0.93
(0.85–1.02)
1.00*
(1.00–1.00)
1.25
(0.80–1.95)
1.24*
(1.02–1.50)
1.53+
(0.97–2.42)
1.06
(0.97–1.17)
0.54**
(0.35–0.82)

1,070 1,070 1,070
940 833 790
965 873 880
930 817 754

the odds ratios of COVID-19 vaccine acceptance. Statistical significance at the 95%
ds ratios are shown in parentheses. Robust standard errors have been employed for

ally ordinal) and self-rated physical health are treated as continuous variables. All
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race should not automatically be framed negatively. Furthermore,
the role of religiosity in shaping COVID-19 vaccine attitudes also
matters in a general sense and for other population groups such
as medical students [10].

Since racial minorities are more likely to trust leaders of their
own communities than either scientific experts or the government,
more dialogue and collaboration is needed between medical and
religious communities to communicate reliable information about
the safety and efficacy of the vaccine. Exemplary efforts include
academic-community partnerships [23], stakeholder engagement
to increase public awareness [24], and initiatives by religious com-
munities to distribute vaccines among high-risk populations [25].
TheWHO’s Tailoring Immunization Programs have been effectively
used in a Charedi Jewish community for identifying barriers to and
enablers of vaccination [21]. With the expansion of such efforts at
building trust, understanding and collaboration in religious set-
tings with a focus on racial minorities, there is a chance to make
the ongoing pandemic less detrimental to racial minority commu-
nities and to prevent further exacerbation of health inequities.

Confidence in the findings of this study is gained by the fact that
the presented odds ratios and distributions of the demographic
characteristics closely mirror those of US general population anal-
yses [13,14]: Women have lower levels of vaccine acceptance than
men; education and especially postgraduate education are linked
with more vaccine acceptance, and there is an U-shaped associa-
tion with vaccine acceptance across age.

This study is limited in that it is not based on a nationally rep-
resentative sample. Also, data were only collected during a single
period (October-December 2020) just before COVID-19 vaccines
became available, and vaccination attitudes are evolving over time
[26]. Further, the religious and racial context in the US is unique
and the findings of this study are unlikely to be transferrable to
other countries. Nonetheless, given that the disproportionate bur-
den of disease of COVID-19 on racial and religious minorities is a
global phenomenon — for instance, members of a Charedi Jewish
community in the UK had more than five times the estimated
SARS-CoV-2 seroprevalence than the overall population [27] —
country-specific studies can gradually increase the evidence-base
on vaccination attitudes.
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