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Abstract
Background To identify important barriers to COVID-19 vaccination among African Americans living in the Black Belt 
region.
Methods A cross-sectional, web-based questionnaire survey was conducted using best–worst scaling case 1 (the object 
case). Thirty-two potential barriers to COVID-19 vaccination were identified from the literature and confirmed by an expert. 
A nested balanced incomplete block design was used to generate 62 sets of 16 choice tasks. Each choice task included six 
barriers. Participants were asked to choose the most and least important barriers to their COVID-19 vaccination in each 
choice task of one set. The natural logarithm of the square root of best counts divided by the worst counts of each barrier 
was calculated to rank the importance of barriers.
Results Responses from a total of 808 participants were included. Among 32 barriers to COVID-19 vaccination, the five most 
important barriers were “safety concern of COVID-19 vaccines,” “rapid mutation of COVID-19,” “ingredients of COVID-
19 vaccines,” “Emergency Use Authorization (Fast-track approval) of COVID-19 vaccines,” and “inconsistent information 
of COVID-19 vaccines.” On the other hand, the five least important barriers were “religious reasons,” “lack of time to get 
COVID-19 vaccine,” “no support from my family and friends,” “political reasons,” and “fear of the needle.”
Conclusions Important barriers to the COVID-19 vaccination for African Americans living in the Black Belt region centered 
around the issues that could be resolved by communication strategies.

Background

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2 or COVID-19) has a tremendous ongoing impact on 
global health, economics, and human life [1, 2]. As of April 
20, 2022, the death toll from COVID-19 passed six million 
globally [3] and was approximately one million in the United 
States (U.S.) [4]. However, COVID-19 hit the Black Belt 
Region (BBR), which is a string of counties in 11 states 
(i.e., Alabama, Arkansas, Florida, Georgia, Louisiana, Mis-
sissippi, North Carolina, South Carolina, Tennessee, Texas, 
and Virginia) harder than other regions of the country [5, 
6]. While, historically, the BBR referred to the black soil of 

the cotton-producing areas in Alabama and Georgia [5], the 
region in this study includes counties characterized by the 
higher-than-average percentage of African Americans in the 
U.S. Most states (except North Carolina and Virginia) in the 
BBR had cumulative deaths due to COVID-19 higher than 
the national average rate (298 to 418 vs. 297 per 100,000) 
[6]. Among these reported deaths, the percentage of African 
Americans was higher than the average percentage of Afri-
can Americans (13.5% vs. 12.5%) in the U.S. population [7].

Scientists promptly reacted to the COVID-19 pandemic 
by accelerating the development of vaccines. U.S. Food 
and Drug Administration (FDA) initially issued emergency 
use authorization and fully approved three COVID-19 vac-
cines [8, 9]. As of April 20, 2022, the percentage of fully 
vaccinated adults aged 18 and more in each state varied 
from 61.0% to 90.4%. African Americans were dispropor-
tionately impacted by COVID-19 [10, 11] and hold a lower 
share of being fully vaccinated than their population share 
among the U.S. population (10.1% vs. 12.5%) [12]. The 
full-dose COVID-19 vaccination rates among adults in the 
BBR states, except Florida and Virginia, were below the 
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national rate (60.6% to 71.8% vs. 75.3%) [13]. The average 
first-dose COVID-19 vaccination rate of African Americans 
in 10 out of the 11 BBR states (no data for Arkansas) was 
1.9% lower than Caucasian Americans [14].

A review study for COVID-19 vaccination hesitancy 
rates in the U.S. found that 26.3% of American adults were 
vaccine-hesitant while the number for African Americans 
was 41.6% [15]. A literature review identified structural 
and attitudinal barriers to COVID-19 vaccination from 
long-term experience in the U.S. [16]. The structural bar-
riers included systemic issues that limited one’s ability 
to access a service (e.g., time, transportation, cost, and 
clinic or outlet location). In contrast, the attitudinal barri-
ers comprised individual issues (e.g., complacency about 
the disease being prevented, perceived risks of vaccines, 
lack of trust toward pharmaceutical companies, health care 
systems, clinical trials, government agents, misinforma-
tion, and misconceptions) [16]. These barriers and their 
importance could vary among people from different soci-
odemographic characteristics, including race and ethnicity 
[17, 18]. A qualitative study found mistrust stemmed from 
systemic racism and historical mistreatment of African 
Americans were evident in this population [19]. Other 
factors, including exposure to myths and misinformation, 
perceived risk of COVID-19 infection, concerns about the 
safety, efficacy, and side effects of the COVID-19 vac-
cines, were identified as major barriers to COVID-19 vac-
cination among African Americans [15].

Numerous efforts were made to promote COVID-19 
vaccination at the population level, such as financial 
incentives, mandatory vaccination, and social media 
advertising campaigns [20, 21]. However, the outcomes 
of these interventions were mixed [20, 22]. A report from 
the National Institutes of Health recommended that effec-
tive and equitable intervention strategies should base on 
the specific concerns of targeted populations [23]. Since 
African Americans living in the BBR were hit by COVID-
19 harder than other regions due to multiple barriers to 
the COVID-19 vaccination [4, 17–19], one of the research 
gaps was which barriers were important to them. There-
fore, the objective of this study was to determine impor-
tant barriers to COVID-19 vaccination for African Amer-
icans living in the BBR. This study also examined the 
important barriers for these African Americans with dif-
ferent COVID-19 vaccine statuses and sociodemographic 
characteristics (age, gender, education level, and income 
level) [18, 24]. These important barriers could be used to 
inform policy decisions and strategies at the broad levels 
(e.g., state and county levels) to improve the COVID-19 
vaccination rate in this specific population.

Methods

This study used a cross-sectional design. Auburn University 
Institution Review Board (IRB) approved this study and was 
exempted from human subject review.

Instrument Development

A self-administered, web-based questionnaire survey was 
developed from September to December 2021. First, 32 
barriers to COVID-19 vaccination were obtained from the 
most recent literature review about attitudes and accept-
ance among the worldwide general population to receive 
COVID-19 vaccines at the time of instrument development 
and confirmed by an expert who has studied the uptake of 
vaccines for almost two decades [25]. The complete list of 
barriers and their explanation can be found in Table S1. To 
reduce the cognitive burden on respondents and increase the 
discrimination ability to rank barriers, a best–worst scaling 
(BWS) Case 1 (Object case) was used [26]. A nested bal-
anced incomplete block design (BIBD) generated 62 sets 
of 16 choice tasks. Each choice task included six barriers 
with brief description statements. This design ensured that 
each barrier was compared with other barriers for the same 
number of times. Each participant was asked to choose the 
most and least important barriers from six barriers in each 
choice task, as the example shown in Fig. 1, and to complete 
16 choice tasks from only one out of the 62 sets. Questions 
about participants’ characteristics and their COVID-19 and 
COVID-19 vaccine experience were also included in the 
survey. Two experts in social science with extensive experi-
ence in survey research were asked to examine any over-
lapping barriers and the content validity of the survey. The 
survey was then piloted with 30 participants from the online 
 QualtricsXM panel. No major problem was found.

Fig. 1  Example of a choice task



Journal of Racial and Ethnic Health Disparities 

1 3

Data Collection

There was no specific method to calculate the sample size for 
BWS [26]. A systematic review of the use of BWS in health 
care reported the sample size of BWS ranged from 25 to 803 
[27]. This survey was administered between January 4 and 
27, 2022. A total of 1,000 African American adults living in 
the BBR were recruited by third parties for a national, online 
 QualtricsXM panel [28].  QualtricsXM indicated that the third 
parties used the zip codes to identify the target regions and 
recorded demographics to select the eligible participants. 
An information letter was provided at the beginning of the 
survey. Participants who agreed to participate in this study 
were directed to screening questions to start the survey. Par-
ticipants were asked to select their state and fill in their zip 
codes. Only African American participants selected one of 
the eleven BBR states, and their zip codes matched the zip 
codes in BBR counties were included in the data analysis.

Data Analysis

Participants’ characteristics and their COVID-19 and 
COVID-19 vaccine experience were descriptively analyzed 
via IBM® SPSS® Statistics 28.0. The numbers of times 
each barrier being chosen as the most (M) and least (L) 
important were counted through Microsoft 365 Excel®. The 
natural logarithm of the square root of M counts divided by 
L counts (Ln√(M/L)) of each barrier was calculated to rank 
the importance of barriers [29]. All analyses were done for 
the whole participants. The importance rankings of these 
barriers among participants by vaccination status (fully vac-
cinated vs. non-fully vaccinated), gender (female vs. male), 
age (30 years old or younger vs. older than 30 years old), 
education (high school or lower vs. college or higher, and 
income (less than $50,000 per year vs. $50,000 per year or 
higher) were also examined.

Results

Only 808 respondents with complete responses were 
included in the data analyses. Table 1 shows the character-
istics of the study participants. More than half (55.2%) of 
them received a full dose of COVID-19 vaccination, which 
included two doses of the Pfizer or Moderna vaccine and 
one dose of the Johnson & Johnson vaccine. The percent-
age of respondents from the 11 states of the BBR ranged 
from 1.2% (Alabama) to 21.2% (Georgia). The mean age of 
the participants was 36.1 (SD = 15.4) years old. The major-
ity were single (59.2%), female (71.4%), and had an annual 
household income of less than $50,000 (63.3%). All of them 
were non-Hispanic. Approximately 42.6% of the participants 
were full-time employed, and 46.3% had high school or less 

education. Their political leaning included conservative 
(15.0%), liberal (27.7%), and moderate (44.2%). More than 
half (53.6%) of participants had at least one chronic health 
condition, and 81.2% had good and better health status.

Table 2 shows the COVID-19 related experiences of the 
study participants. About two-thirds of participants (60.1%) 
had COVID-19 test experience, and 34.8% had positive 
COVID-19 results at least once. Almost half of the par-
ticipants (43.5%) experienced beyond moderate difficulty 
due to COVID-19. Similarly, about half of the participants 
reported that it was acceptable that the government (49.8%) 
and employers (50.6%) asked them to receive COVID-19 
vaccination.

Figure 2 shows the ranks of barriers to COVID-19 vac-
cination among Africa Americans in BBR. Among 32 
barriers to COVID-19 vaccination, the five most impor-
tant barriers for all participants were “safety concern of 
COVID-19 vaccines,” (Ln√(M/L) = 0.50); “rapid muta-
tion of COVID-19,” (Ln√(M/L) = 0.36); “ingredients of 
COVID-19 vaccines,” (Ln√(M/L) = 0.28); “Emergency 
Use Authorization (Fast-track approval) of COVID-19 
vaccines,” (Ln√(M/L) = 0.28); and “inconsistent infor-
mation of COVID-19 vaccines,” (Ln√(M/L) = 0.26). On 
the other hand, the five least important barriers were “reli-
gious reasons,” (Ln√(M/L) = -0.21); “lack of time to get 
COVID-19 vaccine,” (Ln√(M/L) = -0.23); “no support 
from my family and friends,” (Ln√(M/L) = -0.42); “politi-
cal reasons,” (Ln√(M/L) = -0.51); and “fear of the needle” 
(Ln√(M/L) = -0.77).

Figure 3 shows the ranks of barriers to COVID-19 vac-
cination among African Americans in BBR by vaccination 
status, gender, age, education, and income. For the fully 
COVID-19 vaccinated participants, the five most impor-
tant barriers were “Safety concern of COVID-19 vaccines”, 
“Rapid mutation of COVID-19”, “Shortage of COVID-
19 vaccines”, “Emergency Use Authorization (Fast-track 
approval) of COVID-19 vaccines”, and “Inconsistent 
information of COVID-19 vaccines”. The “Ingredients of 
COVID-19 vaccines” and “Distrust of clinical studies of 
COVID-19 vaccines” became the top five most important 
barriers to the participants who were not fully vaccinated, 
instead of “Rapid mutation of COVID-19” and “Shortage 
of COVID-19 vaccines”. Interestingly, the “Shortage of 
COVID-19 vaccines” and “Limited geographical access to 
COVID-19 vaccines” barriers were ranked higher by the 
fully vaccinated participants than those who were not fully 
vaccinated. Female participants had the five most impor-
tant barriers, the same as all participants. The “Newness 
of COVID-19 vaccines” became the third important bar-
rier among male participants, while it was not among the 
five most important barriers for all participants. The five 
most important barriers for different age groups were simi-
lar to those for all participants. However, the “Distrust of 
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Table 1  Participants’ Characteristics

All participants N = 808 Fully Vaccinated 
N = 446

Not Fully 
Vaccinated 
N = 333

Average age in years, mean (SD) 36.12(15.42) 39.99(16.80) 31.86(11.97)
Current state of residence, n (%)
Alabama 10(1.2) 7(1.6) 2(0.6)
Arkansas 27(3.3) 11(2.5) 15(4.5)
Florida 90(11.1) 46(10.3) 42(12.6)
Georgia 171(21.2) 90(20.2) 74(22.2)
Louisiana 67(8.3) 39(8.7) 24(7.2)
Mississippi 54(6.7) 37(8.3) 16(4.8)
North Carolina 88(10.9) 48(10.8) 39(11.7)
South Carolina 49(6.1) 32(7.2) 15(4.5)
Tennessee 42(5.2) 22(4.9) 19(5.7)
Texas 126(15.6) 65(14.6) 55(16.5)
Virginia 84(10.4) 49(11.0) 32(9.6)
Gender, n (%)
Female 577(71.4) 308(69.1) 249(74.8)
Male 228(28.2) 137(30.7) 82(24.6)
Others 3(0.4) 1(0.2) 2(0.6)
Marital status, n (%)
Married 195(24.1) 127(28.5) 64(19.2)
Single 478(59.2) 233(52.2) 221(66.4)
Divorced or separated/ Widowed or surviving partner/Others 135(16.7) 86(19.3) 48(14.4)
Insurance, n (%)
Private health 228(35.6) 162(36.3) 122(36.6)
Medicaid/Medicare 344(42.6) 178(39.9) 156(46.8)
Tricare/Veterans Health Insurance 31(3.8) 21(4.7) 10(3.0)
Others 28(3.5) 11(2.5) 13(3.9)
I do not have health insurance 117(14.5) 74(16.6) 32(9.6)
Average annual household income, n (%)
Less than $25,000 per year 258(31.9) 116(26.0) 132(39.6)
$25,000 to $49,999 per year 254(31.4) 140(31.4) 108(32.4)
$50,000 to $99,999 per year 187(23.1) 125(28.0) 57(17.1)
$100,000 to $149,999 per year 43(5.3) 28(6.3) 15(4.5)
$150,000 to $199,999 per year 12(1.5) 6(1.3) 5(1.5)
$200,000 and more per year 15(1.9) 13(2.9) 1(0.3)
Prefer not to say 39(4.8) 18(4.0) 15(4.5)
Education background, n (%)
High school or less than high school 374(46.3) 170(38.1) 190(57.0)
Technical school 70(8.7) 40(9.0) 29(8.7)
2-year college degree (Associate’s degree) 156(19.3) 88(19.7) 59(17.7)
4-year college degree (e.g., BA, BS) 146(18.1) 103(23.1) 41(12.3)
Graduate or professional degree (e.g., MBA, MS, MD, PhD) 62(7.7) 45(10.1) 14(4.2)
Employment status, n (%)
Full-time employed 344(42.6) 207(46.4) 128(38.4)
Part-time employed 105(13.0) 57(12.8) 46(13.8)
Self-employed 69(8.5) 29(6.5) 35(10.5)
Student 50(6.2) 21(4.7) 23(6.9)
Retired/ Stay-at-home spouse/ Unemployed 220(27.3) 123(27.5) 91(27.3)
Others 20(2.5) 9(2.0) 10(3.0)
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Table 1  (continued)

All participants N = 808 Fully Vaccinated 
N = 446

Not Fully 
Vaccinated 
N = 333

Politic leaning, n (%)
Conservative 121(15.0) 54(12.1) 64(19.2)
Liberal 224(27.7) 155(34.8) 65(19.5)
Moderate 357(44.2) 201(45.1) 150(45.0)
Prefer not to say 106(13.1) 36(8.1) 54(16.2)
Chronic disease, n(%)
Yes 433(53.6) 276(61.9) 148(44.4)
No 375(46.4) 170(38.1) 185(55.6)
General Health, n(%)
Excellent 171(21.2) 96(21.5) 66(19.8)
Very good 234(29.0) 126(28.3) 100(30.0)
Good 256(31.7) 150(33.6) 98(29.4)
Fair 130(16.1) 65(14.6) 62(18.6)
Poor 17(2.1) 9(2.0) 7(2.1)

Table 2  Participants’ COVID-
19 Related Experiences

* 486 participants had tested COVID-19

COVID-19 test experience, n(%) All participants, 
N = 808

Fully Vaccinated, 
N = 446

Not Fully 
Vaccinated, 
N = 333

Yes 486(60.1) 301(67.5) 174(52.3)
No 306(37.9) 141(31.6) 156(46.8)
Prefer not to say 16(2.0) 4(0.9) 3(0.9)
COVID-19 test result, n(%) N =  486* N =  301* N =  174*

Positive result at least once 169(34.8) 93(30.9) 73(42.0)
Always negative result 310(63.8) 204(67.8) 100(57.5)
Prefer not to say 7(1.4) 4(1.3) 1(0.6)
Experienced difficulty due to COVID-19, 

n(%)
N = 808 N = 446 N = 333

Extremely 159(19.7) 83(18.6) 70(21.0)
Very 192(23.8) 91(20.4) 94(28.4)
Moderately 228(28.2) 142(31.8) 81(24.3)
Slightly 96(11.9) 57(12.8) 38(11.4)
Not at all 133(16.5) 73(16.4) 50(15.0)
Government request taking vaccine, n(%)
Very acceptable 239(29.6) 189(42.4) 48(14.4)
Acceptable 163(20.2) 112(25.1) 49(14.7)
Neutral 191(23.6) 90(20.2) 93(27.9)
Unacceptable 81(10.0) 26(5.8) 50(15.0)
Very unacceptable 100(12.4) 21(4.7) 77(23.1)
Prefer not to say 34(4.2) 8(1.8) 16(4.8)
Employer request taking vaccine, n(%)
Very acceptable 224(27.7) 176(39.5) 46(13.8)
Acceptable 185(22.9) 126(28.3) 59(17.7)
Neutral 203(25.1) 95(21.3) 96(28.8)
Unacceptable 65(8.0) 22(4.9) 40(12.0)
Very unacceptable 82(10.1) 16(3.6) 64(19.2)
Prefer not to say 26(3.2) 7(1.6) 14(4.2)
Not applicable 23(2.8) 4(0.9) 14(4.2)



 Journal of Racial and Ethnic Health Disparities

1 3

clinical studies of COVID-19 vaccines” became one of the 
five most important barriers for young adults or participants 
30 years old or under. While most of the five most important 
barriers for the participants with different education levels 
were similar to those for all participants, the “Shortage of 
COVID-19 vaccines” barrier became the third most impor-
tant barrier for the participants with a college education or 
higher. Also, the “Doubt in the effectiveness of COVID-19 
vaccines” became one of the top five most important barri-
ers for the participants with lower income levels.

Discussion

This study employed a rigorous study design, including 
the nested BIBD and BWS, to rank the importance of the 
barriers to COVID-19 vaccination among overall Afri-
can Americans in the BBR and subgroups based on their 
vaccination status, gender, age, education, and income. 
The study intended to include specific contexts of the 
barriers. For instance, the distrusts of the clinical trial 
of the COVID-19 vaccine, pharmaceutical companies, 

and government agencies were three separate barriers. 
Researchers and policymakers could then generate and 
implement strategies to specifically target these barriers.

Among the five most important barriers to all partici-
pants, four barriers were related to the COVID-19 vac-
cine, including the safety, the ingredients, the fast-track 
approval, and inconsistent information about the vaccine. 
Another barrier was the rapid mutation of COVID-19. The 
barriers related to the COVID-19 vaccine were consistent 
with the results from previous studies suggesting that the 
safety and effectiveness of the vaccine were the top rea-
sons for COVID-19 vaccine hesitancy [30, 31]. A qualita-
tive study also reported that African Americans would like 
to wait and see the short-term and long-term safety of the 
COVID-19 vaccine [19]. On the other hand, the barrier 
from the rapid mutation of COVID-19 was a relatively 
recent reason since the survey was administered in January 
2022, when the country was experiencing new variants, 
including Delta and Omicron, at the time of the study [32]. 
The participants might be concerned about the uncertain 
effectiveness of vaccines to new variants.

Fig. 2  Rank of barriers to COVID-19 vaccination among Africa Americans in Black Belt Region (From high to low). Ln√(M/L): The natural 
logarithm of the square root of most (M) counts divided by least (L) counts of each barrier
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a) Vaccination status

b) Gender

c) Age

Fig. 3  Ranks of barriers to COVID-19 vaccination among Africa 
Americans in BBR by vaccination status, gender, age, education, and 
income (From high to low). a) Vaccination status, b) Gender, c) Age, 
d) Education, e) Income. 1. Ln√(M/L): The natural logarithm of the 

square root of most (M) counts divided by least (L) counts of each 
barrier. 2. The numbers showed in Fig. 3 was the ranking number of 
barriers in all participants in Fig. 2. (Number 1 is the most important 
and number 32 is the least important.)
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It is noteworthy that although the distrust of the clini-
cal trial of the COVID-19 vaccine was ranked sixth among 
all participants, it reflected that historical mistreatment in 
clinical trials was still an important barrier among African 
Americans living in the BBR. Also, this barrier made the 
third place of importance among the participants who were 
not fully vaccinated. These results were consistent with pre-
vious studies highlighting the Black community's histori-
cal mistreatment and associated distrust as barriers to the 
COVID-19 vaccination [33–35].

Our study also showed that “religious reasons,” “lack of 
time to get COVID-19 vaccine,” “no support from my fam-
ily and friends,” “political reasons,” and “fear of the needle” 
were the five least important barriers to COVID-19 vaccina-
tion among African Americans living in the BBR. The least 
important barrier, “fear of the needle,” was consistent with 
a nationwide study suggesting that fear of the needle was 
a less frequently endorsed reason to decline the COVID-
19 vaccine [30]. Various studies reported mixed results for 

other lower-ranked barriers [31, 36–38]. For instance, a pre-
vious study showed that Christian nationalism and political 
conservatives were more likely to hold anti-vaccine attitudes 
[38]. On the other hand, studies indicated that political ideol-
ogy had no relationship with attitude toward the COVID-19 
vaccine among the U.S. population, and faith-based institu-
tions worked with a social worker to promote vaccination 
among African American community [31, 39]. Also, a pre-
vious study suggested that the opinion of family members 
and friends was associated with persons’ willingness to take 
vaccines, and this opinion could be a facilitator or barrier to 
vaccination [40]. Family members could persuade people 
previously hesitant or resistant to receiving the vaccine to 
take the COVID-19 vaccine [41]. It is noteworthy that these 
lower-ranking barriers might become more important to the 
participants if other higher-ranking barriers were overcome.

This study also ranked the importance of the barriers 
among the fully and non-fully vaccinated participants sepa-
rately to reflect the opinions of those individuals who could 

d) Education

e) Income

Fig. 3  (continued)
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and could not overcome the barriers to getting vaccinated 
at the survey time. Among the participants who were fully 
vaccinated and not fully vaccinated, some barriers remained 
in the same ranks as in the overall analyses, while the others 
changed. For example, the safety concern of the COVID-19 
vaccine was ranked the first most important regardless of 
vaccination status. The fast-track approval and inconsistent 
information on COVID-19 vaccines remained the fourth 
and fifth most important barriers, respectively. These results 
reinforced that the safety concern, fast-track approval, and 
inconsistent information about COVID-19 vaccines must be 
addressed to increase the vaccination rate of the African 
Americans living in the BBR. On the other hand, other bar-
riers (e.g., the distrust of clinical studies and concerns about 
the ingredients of the vaccine) were ranked higher among 
the individuals who were not fully vaccinated. They should 
be emphasized or scrutinized because they might make Afri-
can Americans living in the BBR, who were not yet vacci-
nated, decide to get COVID-19 vaccines.

The barriers of “Shortage of COVID-19 vaccines” and 
“Limited geographical access to COVID-19 vaccines” were 
ranked higher in the fully vaccinated group than the not-fully 
vaccinated group. This finding suggested that these logistical 
barriers to COVID-19 vaccination were more important bar-
riers to the vaccinated participants than the participants who 
were not fully vaccinated. It was possible that the vaccinated 
participants were early vaccine adopters who experienced 
these logistical barriers when COVID-19 vaccines were just 
available. A previous study found counties with a higher 
number of non-Hispanic African American were disadvan-
taged by the disparity of COVID-19 vaccine distribution at 
the early roll-out stage [42]. While these logistical barriers 
became less important since the COVID-19 vaccine roll-
out effort might be more effective in BBR at the time of the 
survey, some participants, who were not fully vaccinated, 
still experienced other barriers and did not get the vaccines.

The ranks of some barriers slightly varied for the par-
ticipants with different genders, ages, education levels, and 
income levels. The “Newness of COVID-19 vaccines” was 
the third most important barrier among male participants. 
The finding aligned with a previous study that male partici-
pants were more likely to mistrust medical research [43]. 
One possible reason was that male participants were less 
likely to have a positive attitude toward the future COVID-
19 vaccine than female participants [44]. Therefore, they 
were more concerned about the newly developed COVID-
19 vaccine. For the younger African Americans or the 
African Americans who were 30 years old or less living 
in BBR, this study indicated that the “Distrust of clinical 
studies of COVID-19 vaccines” was an important barrier 
to them. One meta-analysis found that the effectiveness 
of COVID-19 vaccines was better among younger people 
than older people, but the incidence of adverse events was 

higher among younger people [45]. It was possible that 
the information on the higher incidence of adverse events 
among younger people found in clinical trials was not 
widespread. The lack of this evidence contradicted the real-
life observation of younger people, which led to more dis-
trust of clinical studies among younger African American 
in BBR. This study found that the “Shortage of COVID-19 
vaccines” barrier became the third most important barrier 
for the participants with college or higher education, which 
was also an important barrier to fully vaccinated partici-
pants. Previous studies showed that higher education was 
associated with higher acceptance of the COVID-19 vac-
cine in the U.S [46, 47]. and college or higher education 
participants tended to be earlier adopters of COVID-19 
vaccines [48]. Therefore, it was possible that the short-
age of COVID-19 vaccine in the early vaccine rollout 
stage was an important barrier for them. The “Doubt in 
the effectiveness of COVID-19 vaccines” barrier became 
a top five most important barrier for the participants with 
lower income levels. At the same time, it ranked as the  12th 
most important barrier for participants with higher income 
levels. This finding echoed a previous study that people 
with lower incomes were more likely to mistrust the benefit 
of vaccines [49].

Interestingly, most of the important barriers in this 
study, such as concerns related to safety, fast-track 
approval, inconsistent information of the COVID-19 vac-
cine, the distrust of clinical studies, concerns about the 
ingredients of the vaccine, and being confident about the 
natural immune system, could be overcome by commu-
nicating with effective and trusted channels, messengers, 
and contents [50]. A detailed communication plan, such 
as addressing the concerns about the rapid mutation of 
COVID-19 through social marketing [51], and tailoring 
messages to segmented audiences, would promote COVID-
19 vaccination among African Americans living in the 
BBR [52]. Consistent messages communicating the safety 
of COVID-19 vaccination in this population should be 
accompanied by an explanation of the COVID-19 vaccine 
approval process and the subsequent safety and effective-
ness monitoring steps conducted by the U.S. FDA [23]. It 
is critical to incorporate components to acknowledge the 
historical mistreatment of African Americans, provide a 
fact about the vaccine ingredients [53] and generate social 
norms about vaccination when designing the communica-
tion messages to target African Americans in BBR who 
were not yet fully vaccinated [23]. This ranked importance 
of barriers in the participants with different genders, ages, 
and income levels could inform the strategies to improve 
the uptake of the COVID-19 vaccine in these respective 
segmented populations. For instance, post-marketing sur-
veillance information should be provided to reassure the 
safety and effectiveness of COVID-19 vaccines to address 
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the “Newness of COVID-19 vaccines” barrier if the tar-
geted population was male African Americans living in 
BBR [54]. To improve the COVID-19 vaccine uptake 
among younger African Americans in BBR, the informa-
tion about the adverse events in clinical trials among them 
should be acknowledged [45]. Similarly, the effectiveness 
of the COVID-19 vaccine should be highlighted if the 
targeted population were African Americans with lower 
incomes in BBR. Also, it should be noted that the impor-
tant barriers to COVID-19 vaccination among African 
Americans in BBR in this study could be barriers among 
other populations, including Caucasian Americans and 
African Americans in different regions of the U.S., but the 
importance of each barrier might differ.

To our knowledge, this study was the first to identify the 
important barriers to African Americans living in the BBR. 
However, this study suffered from four major limitations. 
First, this cross-sectional study could not capture the par-
ticipants’ opinions about barriers to COVID-19 vaccination 
over time [55]. Second, the barriers in this study might 
not be mutually exclusive (e.g., emergency use authoriza-
tion and political reasons). However, this study intended 
to include specific barriers to inform strategies to address 
these content-specific concerns to targeted populations. 
Third, the participants in this study might not represent the 
overall population of African Americans living in the BBR. 
Especially, 71.4% of all participants were female, which 
was higher than the national average of female African 
Americans (53.3%) [56]. The results from this study should 
be cautiously interpreted. Another limitation was that some 
barriers had similar Ln√(M/L) results (e.g., “ingredients 
of COVID-19 vaccines,” (Ln√(M/L) = 0.28); “Emergency 
Use Authorization (Fast-track approval) of COVID-19 vac-
cines,” (Ln√(M/L) = 0.28) and “inconsistent information 
of COVID-19 vaccines” (Ln√(M/L) = 0.26)). Their rank-
ings might be subject to change.

Conclusions

The important barriers to COVID-19 vaccination for African 
Americans living in the BBR centered around issues (e.g., 
the safety concern, ingredients, emergency use authoriza-
tion, inconsistent information about COVID-19 vaccines, 
and the rapid mutation of COVID-19), which could be 
overcome by tailored communication interventions. Future 
research should focus on generating, testing, and implement-
ing communication strategies to promote COVID-19 vac-
cination for this population.
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