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Given vulnerability to COVID-19 among smokers and vaccine hesitancy among populations dispropor-
tionately burdened with COVID-19, it’s important to understand concerns about vaccines and the impact
of COVID-19 on these subgroups. Among our all African American (AA) sample of smokers (N = 172)
enrolled in a larger smoking cessation clinical trial, results demonstrated an intensive burden from
COVID-19; 42 (24.4%) lost employment, 56 (32.6%) lost household income, and 66 (38.4%) reported in-
ability to pay bills and buy food due to COVID. Most, 103 (64.4%), were willing to get vaccinated.
Among the vaccine-hesitant, 57 (35.6%), concerns about COVID-19 vaccine development and mistrust
in vaccines were primary reasons for unwillingness to get vaccinated. Few identified doctor’s advice as
most valued in deciding if the vaccine was the best option. Findings highlight high openness to the vac-
cine among smokers impacted by COVID but reiterate the need for community-engaged versus health
system-driven approaches to improve vaccine hesitancy among racial/ethnic minorities.
� 2022 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has dispro-
portionately impacted racial and ethnic minority populations in
the United States (US), with higher infection and mortality rates
among Black Americans.[1,2] Potential underlying reasons for
racial disparities in impacts of the pandemic include social vulner-
ability, indicated by higher concentrations of minority groups in
lower-wage employment, essential jobs where social distancing
is difficult or impossible, and high-density housing.[2] Addition-
ally, African Americans (AAs) have higher rates of comorbidities
such as diabetes, obesity, and hypertension,[3] and face inequali-
ties in accessing healthcare.[1,2]
The high prevalence of pre-existing comorbid health conditions
makes AAs who smoke especially vulnerable to severe forms of
COVID-19.[3] Recent studies have established that smoking
increases the risk for hospitalization by 80% and doubles the risk
of mortality from COVID-19.[4] Others have found that AAs who
smoke have a higher risk for contracting COVID-19 as well as a
poorer prognosis compared to Caucasian smokers.[5]

The COVID-19 vaccine in the US could reduce the burden of the
pandemic. This is especially true in racial/ethnic minority commu-
nities that have been disproportionately burdened, but vaccine
hesitancy remains prevalent due to decades of mistreatment by
the medical community which has fostered mistrust.[6,7] As of
September 2021, 64% of AAs remain unvaccinated.[8] Stemming
from historical and ongoing bias and mistreatment by the health-
care community,[9] Blacks are less likely than Whites to believe
that the vaccine is effective and safe and more likely to believe that
the vaccine is dangerous, more harmful than COVID-19, and that it
has been rushed out too quickly.[6]

Addressing vaccine hesitancy is an important public health pri-
ority. Widespread uptake of vaccines is critical to ending the pan-
demic and curtailing the emergence of SARS-CoV-2 variants.[10]
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Several studies have identified attitudes and beliefs associated
with vaccine hesitancy among AAs but none have explored reasons
for hesitancy among AA smokers or AAs engaged with medical
community research, which may provide a different and more
nuanced viewpoint than those from prior studies.[11–15] This
study aims to better understand concerns about vaccines and the
impact of the pandemic on income and employment among AA
smoker participants of a randomized clinical trial (RCT). Further,
the current sample is comprised solely of smokers who, given
increased vulnerability to COVID, offer a unique perspective which
could help clinicians and researchers better customize health com-
munication strategies, increase vaccine uptake, and reduce adverse
outcomes within this highly vulnerable population.
2. Methods

2.1. Sample

This is a secondary analysis of data from an ongoing RCT being
conducted at the University of Kansas Medical Center (KUMC) to
evaluate individualized smoking cessation treatments for AA
adults.[16] All participants from the parent trial were invited to
participate in this study. From July 2020 to January 2021, 219 AA
were enrolled in the parent study and 172 answered a COVID ques-
tionnaire. The supplementary table compares characteristics of
participants that completed it versus those that did not. All partic-
ipants were from Missouri or Kansas, non-Hispanic Black adults
(�18 years), daily smokers and interested in quitting smoking
when enrolled in the trial. Study procedures were approved and
monitored by the KUMC Institutional Review Board.
2.2. Measures

2.2.1. Demographic and socioeconomic characteristics
Socio-demographic, smoking, and other substance use variables

were collected during the baseline assessment for the parent trial.
Participants reported their gender, age, race, marital status, highest
level of education, employment status, estimated yearly household
income, health insurance status, perceived health and financial
strain.
2.2.2. Smoking and other substance use variables
The number of cigarettes smoked and any marijuana use in the

past seven days were assessed using a Timeline Follow-Back (TLFB)
measure.[17] Participants also reported whether they smoked
mentholated or non-mentholated cigarettes and the age when they
started smoking regularly. Nicotine dependence was assessed
using the single item of time to first cigarette after waking taken
from the Fagerström Test for Nicotine Dependence.[18] Past 30-
day prescription pain reliever use was assessed with a baseline
question adapted from the National Survey on Drug Use and Health
(NSDUH).[19]
2.2.3. Impact of COVID on employment status and household income
The COVID questionnaire was developed by our research team.

Participants were asked if COVID-19 changed their employment
status, household income or their ability to pay bills or buy basic
necessities like food. We also asked participants if they or someone
from their family has tested positive for COVID-19. Additionally,
we inquired about their perceived risk of exposure and whether
they were worried about getting COVID-19. Finally, we asked par-
ticipants to select any of the following health concerns related to
COVID-19: autoimmune disease, cardiovascular, cerebrovascular,
kidney or chronic lung diseases, or diabetes.
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2.2.4. Willingness to take the COVID vaccine
COVID-19 vaccine willingness was captured through the scaled

question, ‘‘If a COVID-19 vaccine were free and available to you,
how likely would you be to get the COVID-19 vaccine?” Responses
ranged from 0 to 10 on a Likert scale, with 0 being ‘‘not at all likely”
and 10 being ‘‘extremely likely”. Responses from 0 to 4 were cate-
gorized as ‘‘not likely to take the COVID vaccine,” 5 and 6 as ‘‘some-
what likely,” and 7 to 10 as ‘‘highly likely.” We used an open-ended
question to explore reasons associated with participants being not
likely, somewhat likely or extremely likely to get the vaccine. We
also asked participants what sources of information would influ-
ence their decision to take the vaccine.

2.3. Data analysis

Quantitative data were summarized using means and frequen-
cies in SPSS. To analyze the qualitative data, EC initially created a
list with keywords and categories that grouped participants
together. Then, two investigators (EC, NM) used this list to open-
code/categorize a subset of responses to the open-ended questions.
They compared their coding and arrived at categories and defini-
tions for participant responses. They discussed responses that were
difficult to categorize, and devised categories/definitions for those
responses, with a third reviewer (KR, TS or NN). These categories
and definitions constituted a master code list. They both catego-
rized all the participants’ responses using the final master code list.
3. Results

3.1. Sample characteristics

A total of 172 AAs participated. Sample characteristics are dis-
played on Table 1. One-third 50 (33.1%) of participants reported
having health conditions that could place them at risk for a more
severe case of COVID-19.

3.2. Impact of COVID among AAs

Nearly one quarter 42 (24.4%) reported loss of employment
because of COVID, 56 (32.6%) reported loss of household income
(of those, 30.4% lost up to 25% of their income, 26.8% lost up to
50%, 25% lost up to 100% and 17.9% up to 75%), and 66 (38.4%)
reported that COVID impacted their ability to pay bills and buy
food (Fig. 1). A few participants 4 (2.3%) had tested positive for
COVID, and 26 (15.2%) had a family member who tested positive.
Many 77 (45.1%) reported high or moderate perceived risk of expo-
sure to COVID, and 64 (37.4%) were worried about getting COVID.

3.3. Willingness to get the vaccine, reasons for willingness, and
concerns about the vaccine

More than four out of ten participants 66 (41.3%) reported that
they were highly likely to take the vaccine when it became avail-
able (Table 2). The most common reasons associated with this
were the belief that the vaccine would protect them from getting
the virus and worries about the consequences of COVID. More than
a third 57 (35.6%), reported that they were not likely to get the vac-
cine. The most common reasons for not being willing to get vacci-
nated were uncertainty about its development, not taking vaccines
in general (including flu shots), and lack of trust in the vaccine. A
number of participants 37 (23.1%) were somewhat likely to take
the vaccine. Those same participants also mentioned concerns
about the development of the vaccine as well as its safety and effi-
cacy as common reasons why they were not sure if they would like
to take it.



Table 1
Characteristics of African American who smoke cigarettes (N = 172).

Demographic Variables
Age, mean (SD),yr 54.3 (10.8)
Gender identity/Women, No. (%) 100 (58.1)
Married/Live with a partner, No. (%) 58 (33.7)
High school education or less, No. (%) 81 (47.1)
Employment status, No. (%)
Employed Full-Time 51 (29.7)
Employed Part-Time 24 (14.0)
Unemployed 57 (33.1)
Retired 36 (20.9)
Other (Student/Homemaker) 4 (2.3)
Any health insurance, No. (%) 117 (68.0)
Poverty level, No. (%) � 100a 73 (42.4)
Financial burden/strain, n (%) not enough money to make

ends meetb
55 (32.0)

Household income per family member, mean (SD), y 14,822
(12,420)

Perceived Health, n (%) very good/excellentc 52 (30.2)
Any health concerns related to COVID, No. (%) 50 (33.1)
Cardiovascular disease 17 (11.3)
Chronic Lung disease 12 (7.9)
Diabetes 11 (7.3)
Others (e.g., kidney, autoimmune diseases) 10 (6.6)
Smoking Variables
CPD, mean (SD)d 13.8 (9.7)
Menthol Smoker, No. (%) 151 (87.8)
Smoking first cigarette within 30 min. of waking, No. (%) 142 (82.5)
Age when you started smoking cigarettes regularly, Mean

(SD)
18.3 (5.4)

Other substance use
Past 7 days Marijuana Use, n (%)e 54 (31.4)
Co-Use of Marijuana and Tobacco, n (%)f

Both on the same occasion (sequential) 22 (40.7)
Use on separate occasions 23 (42.6)
At the same time/same device 9 (16.7)
Prescription pain relievers, n (%) who used in the past 30 days 14 (8.1)

a We calculated the percent of participants living below 100% of the 2020 Federal
Poverty level based on total gross annual household income and the number of
people living in the home; bFinancial strain was measured using responses to the
question: At the end of the month, considering all of your bills and living expenses,
do you have ‘‘some money left over”, ‘‘just enough money to make ends meet” or
‘‘not enough money to make ends meet”?; cPerceived health was assessed using a
5-item scale with responses ranging from ‘‘excellent” to ‘‘poor”. d Mean calculated
from the 7-day TLFB. The sum of the responses was divided by 7 to obtain cigarettes
per day; eMarijuana use was defined by at least one reported day of any marijuana
use, including blunts, in the past 7 days; fDenominator (N = 54).
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3.4. Information to help with the decision to take the COVID-19
vaccine

We reported respondents’ most helpful source of guidance
when deciding whether to take a COVID-19 vaccine. Only a few
participants mentioned that a doctor’s opinion would influence
their decision in getting the vaccine. Rather, most participants
mentioned that information about efficacy, initial outcomes in
other people, safety and side effects would be the most helpful in
determining if they would get the COVID vaccine.
4. Discussion

To our knowledge, this is the first study to evaluate the impact
of COVID and reasons for vaccine hesitancy among AAs enrolled in
an RCT and among AA smokers. Among this predominately low-
income and already economically disadvantaged population, par-
ticipants reported considerable economic burden from the effects
of the pandemic including loss of employment, loss of household
income, and food insecurity. Findings are consistent with data sug-
gesting that racial and ethnic minorities have been unequally
affected by the unintended economic and social consequences of
COVID-19.[20]
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Over 60% of participants reported willingness to get the COVID
vaccine. This is much higher than previous national estimates that
found rates of vaccine acceptancy among AAs ranging from 30 to
40%,[11–13] but slightly lower than estimates in Southern states
in the US (68%).[14] However, measures of vaccine acceptancy dif-
fer across studies, which limits the precise comparison of findings.
The higher percentage of reported willingness to get the vaccine
may be due to participants having experienced a burden from
COVID, having witnessed the impact of COVID on their friends,
family or community, or due to their own concerns about getting
sick. In our study, all participants were smokers, and one in three
reported having comorbidities that are risk factors for worsening
their COVID-19 prognoses. Additionally, this sample was part of
an RCT and, thus, participants might have greater trust in medicine
than AAs who would be unwilling to participate in clinical
research.

Nonetheless, our data indicate that more than one-third of AA
smokers were not likely to take the COVID vaccine if it was freely
available, which is a public health concern.[4] Emerging data on
the impact of COVID on population subgroups finds that smokers
have increased infection, inflammation, reduced immune response,
and lung damage, leading to more severe forms of COVID-19.[3]
Also, AAs with tobacco use disorder have an increased risk for
COVID-19 and its adverse outcomes compared to white smokers.
[5]

The present study found that concerns about the COVID-19 vac-
cine such as its development, efficacy, and trustworthiness were
primary factors underlying low vaccine intentions. Similar results
were found in an online survey collected in January 2021 including
235 AAs.[6] Results from a survey in the general population in the
US showed that respondents who said they were not willing to
take a COVID-19 vaccine expressed more concerns about side
effects and also showed high levels of skepticism about vaccine
effectiveness.[15] A more recent national poll showed that these
concerns persist among those who have not been vaccinated and
that concerns about safety and efficacy are higher among AAs com-
pared to whites.[7]

When participants were asked what information would be most
valuable to help them decide if the COVID-19 vaccine was the best
option, only a few mentioned the doctor’s opinion or advice. This
differs from the general population, for whom, ‘‘doctor’s opinion”
is a top reason for getting the vaccine.[21–23] The mistrust of
the vaccine among AAs is possibly related to longstanding inequal-
ities in the health system and to deceptive practices in clinical
research faced by the AA community.[9]

Concerted efforts are needed by the public health and medical
systems to gain the trust of racial/ethnic minority communities
as it relates to COVID vaccine hesitancy. Efforts must be firmly
grounded in community-engaged approaches, involving individu-
als and organizations with solid reputations for trustworthiness
in AA and other minority communities, including respected elected
representatives, trusted local and national faith leaders, commu-
nity advocates, and others.[9] Encouragingly, a representative sur-
vey of US adults suggested that COVID-19 vaccine endorsements
from same-race medical professionals would increase AAs’ willing-
ness to receive the vaccine.[6] Education and outreach efforts
should include information about the disproportionately adverse
impact of COVID-19 infection among AAs, among smokers, and
the growing magnitude of data on the safety and efficacy of the
vaccine for AAs.

This study is limited in that it is based on a sample of AA smok-
ers in the US Midwest, which limits its generalizability. Also, data
were only collected during a single period. Most participants
answered the surveys before COVID-19 vaccines became available,
and vaccination attitudes are changing rapidly over time.



Table 2
Willingness to take the COVID-19 vaccine and associated reasons among African Americans (N = 172).

If a COVID-19 vaccine were free and available to you, how likely would you be to get it?
1. Likely to take the vaccine if it was freely available, n (%) 66 (41.3)
Reason for being likely to take the vaccine (70 comments)
To be protected against the virus 39 (55.7)
Worried about the consequences of the virus 8 (11.4)
Because it is effective 7 (10.0)
To avoid spreading the virus 5 (7.1)
To protect my health 4 (5.7)
Because it is free 3 (4.3)
Others (I already got it, being around others) 4 (5.7)
2. Not likely to take the vaccine if it was freely available, n (%) 57 (35.6)
Reasons for being unlikely to take the vaccine (61 comments)
Uncertainty about the development of the vaccine 10 (16.4)
I don’t take vaccines 9 (14.7)
Lack of trust in the vaccine 8 (13.1)
Just don’t want to/don’t care for it 6 (9.8)
Concerned about safety (including side effects, getting COVID or being sick after getting the shots) 5 (8.2)
Worried about efficacy 5 (8.2)
Dislike needles/shots 5 (8.2)
Lack of trust in government 4 (6.5)
Concerned about access 2 (3.3)
Not worried about the virus 2 (3.3)
Others (e.g., I put my health in God’s hands, I stay at home) 5 (8.2)
3. Somewhat likely to take the vaccine if it was freely available 37 (23.1)
Reasons for being somewhat likely to take the vaccine (37 comments)
Worried about the development of the vaccine 8 (21.6)
Concerned about safety 7 (18.9)
Concerned about efficacy 7 (18.9)
Not sure about the vaccine yet 5 (13.5)
Dislike shots 4 (10.8)
Others (e.g., don’t mind wearing masks/I stay to myself) 6 (16.2)
What information would be most helpful in determining if the vaccine is the best decision for you? (179 comments)
Efficacy information 50 (27.9)
See outcomes in other people first 25 (14.0)
Safety information 23 (12.8)
Information about side effects 15 (8.4)
More information about the development and how it works 15 (8.4)
None/don‘t need more information 12 (6.7)
I’ll not take it/don’t want it 7 (3.9)
Information about access 5 (2.8)
Doctor’s opinion/recommendation 4 (2.3)
Afraid of needles/shots 4 (2.3)
More research information 2 (1.1)
Others 17 (9.4)

Fig. 1. Impact of COVID-19 on income and employment among AA smokers enrolled in a RCT. Notes: Any loss of household income, ‘‘Yes, it has decreased by up to 25%”, ‘‘Yes,
it has decreased by up to 50%”, ‘‘Yes, it has decreased by up to 75%” or ‘‘Yes, it has decreased by up to 100%” was recategorized to ‘‘household income decreased”
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This cross-sectional study demonstrates the high burden of
COVID and the willingness to take the COVID-19 vaccine among
AAs who are trying to quit smoking and involved with clinical
research. Rates of intention to take the vaccine were higher than
in previous studies among AAs but concerns about the vaccine
were similar. Future results from the parent grant will shed light
on COVID’s impact on quitting.
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