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Interactive stories are a relatively newer form of storytelling with great potential to correct misinforma-
tion while increasing self-efficacy, which is crucial to vaccine acceptance. To address COVID-19 vaccine
hesitancy and medical mistrust in young Black adults (BYA), we sought to adapt a pre-existing applica-
tion (‘‘app”; Tough Talks) designed to address HIV disclosure decision-making through choose-your-own
adventure (CYOA) narratives and other activities. The adapted app (Tough Talks – COVID) uses a similar
approach to situate COVID-19 vaccination decision-making within social contexts and to encourage
greater deliberation about decisions. To inform content for the CYOA narratives, we conducted an online
survey that was used to elicit the behavioral, cognitive, and environmental determinants influencing
COVID-19 vaccine hesitancy among 150 BYA (ages 18–29) in Georgia, Alabama, and North Carolina.
The survey included scenario questions that were developed with input from a youth advisory board
to understand responses to peer and family influences. In two scenarios that involved discussions with
family and friends about vaccination status, most respondents chose to be honest about their vaccination
status. However, vaccinated individuals perceived more social pressure and stigma about not being vac-
cinated than unvaccinated respondents who were not as motivated by social pressure. Personal choice/
agency in the face of perceived vaccine risks was a more common theme for unvaccinated respondents.
Results suggest that relying on changing social norms alone may not impact barriers to vaccination in
unvaccinated young adults without also addressing other barriers to vaccination such as concerns about
autonomy and vaccine safety. Based on these findings, CYOA narratives in the app were adapted to
include discussions with family and friends but also to touch on themes of personal choice as well as
other topics that influence behaviors besides norms such as safety, side effects, and risk of COVID-19
in an evolving pandemic.

� 2022 Elsevier Ltd. All rights reserved.
1. Introduction

Young adults (18–29 years) are a priority population among
which to increase novel coronavirus 2019 (COVID-19) vaccine
uptake because of the high number of cases in this population
combined with lower rates of vaccination. As of March 3, 2022,
young adults ages 18–24 had a higher number of cases compared
to older age groups and lower rates of vaccination; 62.2% of young
adults aged 18–24 were fully vaccinated, 76.6% had received at
least one dose and, among those fully vaccinated, 29.1% of those
fully vaccinated had received a booster shot [1]. Low vaccine
uptake has been driven by concerns about safety and efficacy of
COVID-19 vaccines due to the rapid development and approval
process, and vaccine hesitancy has been shown to be higher in
Black individuals and those who are and younger in age
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[10,15–17]. Concerns around vaccines in Black individuals are con-
nected to medical mistrust in part due to ethical violations like
Henrietta Lacks and the Tuskegee study, and structures, policies,
and practices rooted in structural racism that perpetuate health
inequities in many Black communities [10–14]. However, few
studies focus specifically on Black and African American young
adults (BYA) who are an important population in which to increase
vaccination update and reduce hesitancy.

Given the high use of technology among young adults [2], dig-
ital health technologies have been used as a way to increase
COVID-19 vaccination. Young adults often rely on digital technolo-
gies to build their social networks, receive social support, and
obtain health information [2–4]. For example, the majority of
young adults access COVID-19 information from online news and
social media sites [5,6]. Therefore, digital health interventions
(DHI) may be an effective strategy to reduce distrust, and stigma
in this population while increasing knowledge, and motivation to
be vaccinated.

The use of stories in health-behavior-change contexts has also
long been recognized as an important communication strategy
[7,8]. Relative to other forms of communication, stories have the
advantage of reducing counterarguing, reactance, and selective
avoidance, while increasing perceived vulnerability and self-
efficacy [9]. Narratives can also correct misinformation, which
may be a crucial barrier to vaccine acceptance. Interactive stories
are a relatively newer form of storytelling with great potential to
‘‘inoculate” against false information while boosting confidence
in shifts of judgment in the advocated direction [10,11].

To address vaccine hesitancy in young Black adults, we sought
to adapt a pre-existing application, ‘‘app” (Tough Talks) [12,13]
designed to address HIV disclosure decision-making. The primary
objective of the adapted app is to increase COVID-19 uptake (ac-
cept first dose of COVID vaccine, complete vaccine series, or receive
a booster shot) in BYA in Georgia, Alabama, and North Carolina. The
Tough Talks app includes emotionally engaging scenarios, interac-
tivity, and automation to promote observational learning, social
modeling, and reinforcement of behavioral skills. To inform app
adaptation, we conducted an online survey that was used to elicit
the behavioral, cognitive, and environmental determinants influ-
encing COVID-19 vaccine hesitancy among BYA (ages 18–29) in
three southern states. The survey was also conducted to inform
the development of interactive narratives that might be included
in the DHI; specifically, questions were included to help under-
stand decision-making processes of BYA in social situations that
might reveal vaccine hesitancy and to identify messaging, content,
and potential responses to prompts for the interactive narratives
within the DHI. In this study, we detail how narrative, scenario
questions were developed and used to understand responses to
environmental factors (e.g., peer and family influences). Informa-
tion from these scenario questions in the online survey was lever-
aged to inform choose-your-own adventure (CYOA) narratives that
are used within the app to situate COVID-19 vaccination within
social contexts, and activities that address mistrust in vaccines,
providers, and healthcare.
2. Materials and methods

We recruited 150 BYA to participate in an online survey as for-
mative research for an intervention to address vaccine hesitancy/
skepticism in Alabama (AL), Georgia (GA), and North Carolina
(NC) between September 22, 2021, and November 18, 2021. Eligi-
bility criteria included: (1) 18–29 years of age; (2) identified as
African American or Black; (3) English proficient; (4) had access
to a personal smartphone; and (5) resident of AL, GA, or NC. The
survey was designed to include both vaccinated and unvaccinated
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respondents to compare groups and gather information about why
those who were unvaccinated chose to not get vaccinated, and rea-
sons why those who were vaccinated decided to do so. Our recruit-
ment strategy included: (1) free and paid advertising and posting
on social media sites including Facebook, Twitter, Instagram, and
YouTube; (2) distribution through national organizations working
with BYA; and (3) distribution through our community partners
and other network collaborations. Participants completed a one-
time online survey through Qualtrics. BYA interested in participat-
ing clicked on a link within an email notification or via a social
media and were redirected to a study website where they com-
pleted eligibility screening, informed consent, and the survey if eli-
gible. The survey took approximately 30–45 min to complete, and
participants received a $20 incentive and were able to enter a lot-
tery for a larger prize. The study was overseen by the University of
North Carolina at Chapel Hill (UNC) with reliance agreements by
the Institutional Review Boards at University of Alabama, RTI inter-
national and FHI 360. All respondents provided informed consent
for study participation.

The survey included both validated survey constructs that are
reported in another manuscript [14] and a narrative format
whereby participants were asked to respond to scenarios that
might occur in real life around COVID-19 vaccination. Scenarios
were created to provide insights into how decision-making is influ-
enced by factors at multiple levels including individual (knowl-
edge, attitudes, normative beliefs), interpersonal (peer and family
influence), institutional (medical mistrust), and structural (stigma,
discrimination, racism). These factors also align with Social Cogni-
tive Theory (SCT), which has been used to understand factors moti-
vating health behaviors (including COVID-19) vaccination because
the model considers individual behavior change while acknowl-
edging the social environment and context in which individuals
are embedded.

Within the narrative portion, participants were asked to imag-
ine experiencing different scenarios and to choose among potential
actions they could take in response to the scenarios. Narratives
were related to social influences, vaccine fears, and sources of dis-
information (e.g., from trusted personal sources and social media).
Scenarios were developed in collaboration with youth advisory
board (YAB) members to ensure they reflected the lived experi-
ences of BYA and provided valid insights into decision making. In
addition, each story included follow up questions that changed
the context of the scenario to assess whether these changes might
influence decisions. Short multiple choice and open-ended ques-
tions were used to assess how BYA made the choices they did
and to capture their reflections on these decisions.

2.1. Process of scenario development

The study formed a youth advisory board at the inception of the
project. The advisory board is comprised of individuals who are
representative of the study population, as it was a requirement
that 100% of them (a) identify as Black or African American; (b)
reside in either AL, NC, or GA; and (c) are ages 18–29 years. The
youth advisors (N = 11) are all individuals who were identified
via community and social networks of the study project, and some
are young adults with whom the study team has collaborated on
our community-based studies. In each of the study regions, our
outreach included engaging with a local historically black college
or university (HCBU), given our population focus. HCBU member-
ship was already present on our scientific advisory board; thus,
some youth advisors were identified from them. Additionally, the
youth advisory board is open at all times to referrals, i.e., current
advisors are welcome to refer others and are also free to leave at
any time. The advisory board meets every 2–3 months virtually
and is paid for all meetings they attend. There is no requirement
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that the youth advisors must be vaccinated, which has allowed for
candid discussion about vaccine hesitancy. Additionally, at any
given time, there are at least two youth advisors from each of
the three study site regions to ensure adequate consideration of
contextual factors related to COVID-19 vaccine decision-making.

After the scenarios were drafted by the study team, the youth
advisory board for the study was consulted to (a) pilot test the sur-
vey itself; and (b) provide comments specifically on scenarios.
Youth advisors were contacted by a study co-investigator via email
and sent the link to complete the surveys. They were asked to
record the following things while completing the survey: (1) the
length of time to complete the questions; (2) any suggestions on
the wording of questions for ease of understanding; and (3) the
length of the scenarios and how realistic they seemed. Comments
from the youth advisors who completed the pilot testing (n = 4)
included that the scenarios needed to be shortened, which was
done. Further, youth advisors felt that the scenarios should be
equally descriptive for both those who were vaccinated and unvac-
cinated and should heavily emphasize the social context of vaccine
decision-making. This feedback was incorporated directly into the
scenarios, and afterward, were reshared with the youth advisors.
At that point, no additional comments were received.

2.2. Description of final scenario questions

In this paper, we focus on two of the four scenario questions
that were used (scenarios 1 and 3) to provide a more in-depth
description of responses (although all questions are included in
Appendices 1 and 2). These two scenarios were selected for more
in-depth review because they were the two where the largest per-
centage of participants said that the scenario had happened to
them, 27% (N = 41) and 24% (N = 36). Also, because these scenarios
focused on influences from family and friends, a review of
responses to these scenarios allowed for a comparison of how
these sources influenced vaccination responses.

The first scenario question was written as follows: ‘‘Imagine
that you haven’t gotten the vaccine yet. You are at a gathering with
friends/schoolmates and the conversation turns to a discussion
about COVID-19 vaccine side effects. It is clear from the conversa-
tion that all of your friends have gotten at least one dose of the vac-
cine. One of them, assuming that you also have already gotten the
vaccine, turns to you and asks what side effects, if any, you had.”
Participants selected among the following responses: (1) Lie and
say you didn’t have side effects; (2) Tell them you haven’t gotten
around to getting the vaccine yet but plan to soon; and (3) Tell
them you haven’t gotten the vaccine yet and don’t plan to get it.
Respondents were asked to provide an open-ended text response
about why they selected the response that they selected. They
were then asked if their response would change based on the race
of people in the friend group (e.g., if all your friends were Black vs
White) and were asked to explain in an open-ended text response.

The third scenario was written as follows: ‘‘Let’s imagine
another scenario: Imagine you haven’t gotten the COVID-19 vac-
cine yet. You find out that your school/work will be providing
COVID-19 vaccinations on-site which will make it very easy for
you to get your vaccine. While it isn’t required at your work/school,
you think it is a good idea to get vaccinated but know that your
family, your mother in particular, has concerns about the vaccine’s
safety. Over dinner, she asks what you are going to do.” Partici-
pants selected among the following responses: (1) You don’t want
to upset her, so you tell her that you aren’t going to get it even
though you fully intend to; (2) Lie and say you have to get vacci-
nated because it is now mandatory at your job/school; (3) You
explain to her that while you value her opinion, you have decided
you are going to get vaccinated; and (4) Tell her you haven’t made
up your mind yet and then change the subject. Respondents were
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asked to provide an open-ended text response about why they
selected the response that they selected. They were then asked if
their response would change if their mother or someone else in
the house had a chronic health condition like heart disease or can-
cer and if they would have the same response if it was their close
friend who had concerns about the vaccine instead of their mother.
They were then asked to explain their answers in open-ended text
responses.

2.3. Data analysis

We descriptively examined characteristics reported in the
quantitative survey including participant demographics and the
percentage of young adults who choose different responses related
to the four vaccine hesitancy scenarios. We used frequencies and
percentages for categorical variables and medians with the
interquartile range for continuous variables. Text answers to
short-ended questions were exported and analyzed via content
analysis to determine how young adults made the choices they
did and to capture their reflections. Content analysis involves sys-
tematic coding to identify patterns in textual data [15]. A codebook
was inductively built based on the raw data. Individual responses
were coded according to themes by one coder and reviewed by a
second coder to ensure reliability. Comments were organized into
larger themes. Open-ended responses were analyzed separately for
each question, although the same codes were applied across all
questions. Within each question, we analyzed themes overall and
by vaccination status.
3. Results

3.1. Description of survey sample

Among 150 BYA who completed the survey between
September- November 2021, the median age was 23 years
(Interquartile range (IQR) 20–26), with roughly a third in each
state (AL 29%, N = 44; GA 33%, n = 50; NC 37%, N = 56; Table 1).
Most respondents (59%, n = 88) identified as cisgender women.
Approximately 75% (n = 112) of respondents had received two
doses of an mRNA vaccine or one dose of the Johnson & Johnson
COVID-19 vaccine, 7% (n = 10) received one dose of an mRNA vac-
cine and 19% (n = 28) had not received the vaccine. Among those
who had not received the vaccine, most said that they would wait
to get it until it had been available for a while to see how it was
working for other people. Less than half (47%, n = 71) of those
who were fully vaccinated planned to get a booster shot; however,
this was before the CDC strengthened its recommendation for all
individuals over 18 to receive the booster as of November 29,
2021 [16]. Less than 15% had ever been diagnosed with COVID-
19 (12%, n = 18) but 53% (N = 79) knew someone who had been
hospitalized or died as a result of having COVID-19.

3.2. Scenario 1 Results

In scenario 1, respondents were asked to imagine being unvac-
cinated, attending a gathering with mostly vaccinated friends, and
being asked directly by a friend if they had side effects after vacci-
nation (exact wording is in the methods section above). Most
respondents (71%, n = 106) chose the response ‘‘Tell them you
haven’t gotten around to getting the vaccine yet but plan to soon”
(Table 2). Across all vaccination groups, very few (11%, n = 17)
chose ‘‘Lie and say you didn’t have any side effects,” and 18%
(n = 27) chose ‘‘Tell them you haven’t gotten the vaccine yet and
don’t plan to get it.” Looking solely at the unvaccinated population,
more than half (61%, n = 17) chose ‘‘Tell them you haven’t gotten



Table 1
Demographics of 150 Black and African American youth who participated in the
survey (September–November 2021).

N (%)

Total 150 (100)
Demographics
Age, years - median (IQR) 23 (20–

26)
Female 103 (69)
Gender identity
Cisgender Woman 88 (59)
Cisgender Man 41 (27)
Transgender 4 (3)
Non-binary, genderqueer, gender nonconforming, gender
fluid

18 (12)

Highest level of education completed
Less than high school 2 (1)
High school 103 (69)
Bachelor’s or higher 45 (30)

State of residence
Alabama 44 (29)
Georgia 50 (33)
North Carolina 56 (37)

COVID-19 vaccination and diagnosis
Vaccination status
Received both doses or one dose of the Johnson & Johnson 112 (75)
Received one dose of a two-dose vaccine, intend to get
second dose

10 (7)

Not received the vaccine – intention for vaccination: 28 (19)
Wait until available for a while to see how it is working for

other people
14 (9)

Get the COVID-19 vaccine as soon as you can 3 (2)
Get the vaccine only if required to do so for work, school, or

other activities
3 (2)

Definitely not getting the vaccine 4 (3)
Don’t know 4 (3)
Planning to get a booster 71 (47)
Ever diagnosed with COVID-19 18 (12)
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the vaccine yet and don’t plan to get it”. When asked if this sce-
nario has ever happened to you, more than half of the participants
(69%, n = 104) said no; of those who responded ‘‘Yes” (27%, n = 41)
to having experienced this scenario, 88% (n = 36) had received at
least one dose of a two-dose vaccine (Moderna or Pfizer-BioNtech).
3.2.1. Reasons for selecting response to scenario
Following the scenario question, participants were asked to pro-

vide an open-ended text response to explain their decision. Across
the entire sample, regardless of vaccination status, the most com-
mon theme that emerged was honesty about vaccination status.
The theme of honesty was related to whether participants would
be honest about their vaccination status or choose to lie about it
and why. This theme was common overall, but more differences
emerged when examined by vaccination status.

For example, among fully vaccinated respondents, a fear of iso-
lation or being shamed was a common theme that appeared in the
responses of those who said that they would lie about receiving the
vaccine. One respondent described why they would lie by saying
‘‘My community circle takes vaccines very seriously and would isolate
me for not taking it.” Other vaccinated respondents said they
selected the response that they chose because of ‘‘honesty, but also
to not be shunned/shamed” and ‘‘to avoid conflict or getting bullied.”
One vaccinated respondent who said they would lie explained this
response by saying ‘‘Lie to fit into my friends and not be the only one
who doesn’t have something to contribute.” Similarly, most partici-
pants with one dose of the COVID-19 vaccine chose to be honest,
but again several respondents stated that they were willing to lie
due to the perception that unvaccinated people would be judged.
For example, one respondent said ‘‘people are rude and overbearing
to unvaccinated people a lot of the time, not even bothering to ask why
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you aren’t. They judge and think you’re selfish or ignorant” and
another said they chose their response ‘‘to feel like a part of them.”
Another theme among respondents with one dose of the vaccine
was that they were willing to lie because being vaccinated is a per-
sonal choice and no one else’s business. Respondents said they
chose to lie in their response ‘‘because it’s my business” and ‘‘there
is reason for lying about being vaccinated and we have the free will
to or not to get vaccinated.”.

In contrast, among unvaccinated respondents there was little to
no fear of judgment among peers for not being vaccinated in com-
parison to vaccinated groups. One respondent chose to be honest in
their response and said ‘‘I wouldn’t lie to my friends. If they are my
friends they should be able to accept my personal choice to not receive
a covid vaccine,” and another said ‘‘I’m not ashamed of not getting the
vaccine.” Themes related to vaccine hesitancy and distrust were
also common amongst the unvaccinated group, with one respon-
dent stating that they would ‘‘freely express my distress and why I
won’t be getting vaccinated” and another respondent said ‘‘just to
show them that I do take my time around any new vaccinations . . .

all vaccinations have side effects but they are temporary.” Themes
pertaining to personal choice appeared as well, such as ‘‘Because
it’s my life and my body.”.

3.2.2. Would your response change based on the race of your friends?
As a follow-up question, participants were asked if their

response would change based on the race of their friend group
(e.g., if all your friends were Black vs White). Most participants
(82%, n = 123) said their response would not change. In open ended
text responses to explain why, a majority of respondents across all
groups, whether vaccinated or not, believed that race was not a
factor and would not change their response. However, in vacci-
nated groups (both fully and partially) there were some responses
that described different comfort levels around their White friends
versus their Black friends and the general idea of code switching.
For example, one respondent stated ‘‘My comfort with conversation
and interaction is completely different with my race vs others. Black vs
others. Different sides of the same conversation happen in both Black
and white households” and another said ‘‘‘‘Well, I wouldn’t be as com-
fortable around my white friends, so I’d probably lie. But then I’d leave
anyway.” There was also an idea that the Black friends would be
more understanding of vaccine hesitancy due to shared experi-
ences with comments such as ‘‘I feel like fellow Black people would
understand my hesitancy.”.

3.3. Scenario 3 Results

In scenario 3, respondents were asked to imagine they were
unvaccinated and planning to get vaccinated at work/school but
their family, and mother in particular, has concerns about the vac-
cine’s safety and asks what the respondent is going to do. In
response to this scenario, more than half of the respondents
(67%, n = 100) chose ‘‘You explain to her that while you value
her opinion, you have decided you are going to get vaccinated”
(Table 3). The other respondents were split between the other
three answers to the scenario, with 10% (n = 15) choosing ‘‘You
don’t want to upset her, so you tell her that you aren’t going to
get it even though you fully intend to,” 7% (n = 10) choosing ‘‘Lie
and say you have to get vaccinated because it is now mandatory
at your job/school,” and 17% (n = 25) choosing ‘‘Tell her you haven’t
made up your mind yet and then change the subject.” When asked
if this scenario has ever happened to you, most respondents (73%,
n = 110) said no. Of those who responded ‘‘Yes” (24%, n = 36) to
having experienced this scenario, 97% (n = 35) had received at least
one dose of a two-dose vaccine (Moderna or Pfizer-BioNtech).

When participants were asked if their response would be the
same if their mother or someone else in the house had a chronic



Table 2
Survey responses for scenario 1 and follow up questions, by vaccination status.

SCENARIO 1

Imagine that you haven’t gotten the vaccine yet. You are at a gathering with friends/schoolmates and the conversation turns to a discussion about COVID-19 vaccine
side effects. It is clear from the conversation that all of your friends have gotten at least one dose of the vaccine. One of them, assuming that you also have already
gotten the vaccine, turns to you and asks what side effects, if any, you had.

Vaccination status

Any vaccination Not vaccinated Total

N % N % N %

How do you respond?
Lie and say you didn’t have any side effects 15 (12) 2 (7) 17 (11)
Tell them you haven’t gotten around to getting the vaccine yet but plan to soon 97 (80) 9 (32) 106 (71)
Tell them you haven’t gotten the vaccine yet and don’t plan to get it 10 (8) 17 (61) 27 (18)
Total 122 (100) 28 (100) 150 (100)

Would your response change based on the race of your friend group (e.g., if all your friends were Black/African American vs White)?
Yes 19 (16) 2 (7) 21 (14)
No 97 (80) 26 (93) 123 (82)
Don’t know 6 (5) 0 (0) 6 (4)
Total 122 (100) 28 (100) 150 (100)

Has this scenario ever happened to you? What was similar or different?
Yes 36 (30) 5 (18) 41 (27)
No 81 (66) 23 (82) 104 (69)
Don’t know 5 (4) 0 (0) 5 (3)
Total 122 (100) 28 (100) 150 (100)

Among those who said this happened: How do you respond?
Lie and say you didn’t have any side effects 2 (6) 0 (0) 2 (5)
Tell them you haven’t gotten around to getting the vaccine yet but plan to soon 30 (83) 3 (60) 33 (81)
Tell them you haven’t gotten the vaccine yet and don’t plan to get it 4 (11) 2 (40) 6 (15)
Total 36 (100) 5 (100) 41 (100)

Among those who would change response based on race: How do you respond?
Lie and say you didn’t have any side effects 5 (26) 0 (0) 5 (24)
Tell them you haven’t gotten around to getting the vaccine yet but plan to soon 13 (68) 0 (0) 13 (62)
Tell them you haven’t gotten the vaccine yet and don’t plan to get it 1 (5) 2 (100) 3 (14)
Total 19 (100) 2 (100) 21 (100)
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health condition like heart disease or cancer, most (77%, n = 115)
chose ‘‘Yes” while a few respondents (19%, n = 28) chose ‘‘No”
and fewer (5%, n = 7) chose ‘‘Don’t know.” When participants were
asked if their response would remain the same if it was their close
friend who had concerns about the vaccine instead of their mother,
most (71%, n = 106) choose ‘‘Yes”, about a quarter of respondents
(25%, n = 88) choose ‘‘No”, and 4% (n = 6) choose ‘‘Don’t know”.
3.3.1. Reasons for selecting response to scenario
Following the scenario question, participants were again asked

to provide an open-ended text response to the question ‘‘why
would you respond this way?” Across the entire sample, regardless
of vaccination status, the most common theme was personal
agency/choice. Many reported that their mother’s opinion had lit-
tle to no effect on whether they got the vaccine or not and that they
would choose to be honest about their decision. One respondent
stated, ‘‘I’m a person who doesn’t like to make waves, nor do I want
to have an extended discussion about my personal business” and
another explained ‘‘I trust the vaccine regardless of my mother’s opin-
ions.” However, some respondents did choose to lie to their mother
and most described that they mostly did so to keep the peace and
avoid conflict with their parents. For example, one respondent
said: ‘‘She’s my mother. I’m not on the best terms with her, but it’s
not like I want her to die, nor do I want to disrespect her. I’ll just pre-
sent my piece and let her do with that information what she will” and
another said, ‘‘I will use whatever means there is so as not to upset my
mother.” When examined by vaccination status, there were no dif-
ferences or other noteworthy or common themes outside of per-
sonal agency/choice and peace keeping which emerged overall.
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3.3.2. Would your response change based on chronic disease status?
When participants were asked the follow-up question, ‘‘Would

you have the same response if your mother or someone else in the
house had a chronic health condition like heart disease or cancer?”,
a majority reported that their response would remain the same
(77%, n = 115). Vaccinated groups (fully and partially) had several
responses that stated that they would even try to convince the per-
son with the chronic health condition to get the vaccine and would
be more motivated to get vaccinated themselves. For example, one
respondent said ‘‘If anything, it would make me more motivated to
get the vaccine to keep them safe” and another respondent said
‘‘I’d be even more adamant in my choice (and try to persuade my
mother to do the same for the sake of the family member/her).”.
4. Discussion

The purpose of this paper was to detail how to leverage scenario
questions in an online survey, outline the information assessable
via such tools, and discuss how narrative data can be applied to
inform digital health intervention components. Using scenarios
developed with a youth-advisor team, the study reveals insights
about how Black young adults may negotiate social situations in
which they are asked or expected to communicate about the
COVID-19 vaccine. Analysis also reveals which scenarios may be
more commonly experienced and therefore candidates for inclu-
sion in the DHI.

In this online survey of 150 Black young adults ages 18–
24 years, most participants reported that they would be honest
about their vaccination status and intentions when asked about
vaccination decisions in emotionally charged situations by friends
and family. However, there were nuances by vaccination status:



Table 3
Survey responses for scenario 3 and follow up questions, by vaccination status.

SCENARIO 3

Let’s imagine another scenario: Imagine you haven’t gotten the COVID-19 vaccine yet. You find out that your school/work will be providing COVID-19 vaccinations on-
site which will make it very easy for you to get your vaccine. While it isn’t required at your work/school, you think it is a good idea to get vaccinated but know that
your family, your mother in particular, has concerns about the vaccine’s safety. Over dinner, she asks what you are going to do.

Vaccination status

Any
vaccination

Not
vaccinated

Total

N % N % N %

What do you say?
You don’t want to upset her, so you tell her that you aren’t going to get it even though you fully intend to 12 (10) 3 (11) 15 (10)
Lie and say you have to get vaccinated because it is now mandatory at your job/school 7 (6) 3 (11) 10 (7)
You explain to her that while you value her opinion, you have decided you are going to get vaccinated 88 (72) 12 (43) 100 (67)
Tell her you haven’t made up your mind yet and then change the subject 15 (12) 10 (36) 25 (17)
Total 122 (100) 28 (100) 150 (100)

Would you have the same response if your mother or someone else in the house had a chronic health condition like heart disease or cancer?
Yes 96 (79) 19 (68) 115 (77)
No 21 (17) 7 (25) 28 (19)
Don’t know 5 (4) 2 (7) 7 (5)
Total 122 (100) 28 (100) 150 (100)

Would you have the same response if it was your close friend who had concerns about the vaccine instead of your mother?
Yes 86 (71) 20 (71) 106 (71)
No 30 (25) 8 (29) 38 (25)
Don’t know 6 (5) 0 (0) 6 (4)
Total 122 (100) 28 (100) 150 (100)

Has this scenario ever happened to you? What was similar or different?
Yes 35 (29) 1 (4) 36 (24)
No 85 (70) 25 (89) 110 (73)
Don’t know 2 (2) 2 (7) 4 (3)
Total 122 (100) 28 (100) 150 (100)

Among those who said this happened: How do you respond?
You don’t want to upset her, so you tell her that you aren’t going to get it even though you fully intend to 2 (6) 0 (0) 2 (6)
Lie and say you have to get vaccinated because it is now mandatory at your job/school 1 (3) 0 (0) 1 (3)
You explain to her that while you value her opinion, you have decided you are going to get vaccinated 28 (80) 1 (100) 29 (81)
Tell her you haven’t made up your mind yet and then change the subject 4 (11) 0 (0) 4 (11)
Total 35 (100) 1 (100) 36 (100)
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among partially and fully vaccinated respondents, many said they
would lie about being vaccinated to friends to avoid shame and
judgement from vaccinated friends. This is consistent with
research that shows that earlier in the pandemic, social norms
and a desire to protect friends and family was a large motivation
for vaccination behaviors [17–19]. However, vaccinated individu-
als seemed to perceive more social pressure and stigma about
not being vaccinated than unvaccinated respondents. Unvacci-
nated respondents commonly said they were not ashamed to say
that were unvaccinated to friends and that it was their personal
choice. A systematic review of 13 studies found that the most com-
mon predictors of vaccine hesitancy in Black and Hispanic people
were medical mistrust and history of racial discrimination, beliefs
about vaccines, and concerns about the safety, efficacy, and side
effects from the COVID-19 vaccines [20]. Therefore, those who
remain unvaccinated may have other strong motivations or con-
cerns about vaccination such as vaccine safety that are more
important than social pressure. Relying on changing social norms
alone may not impact motivations without also addressing these
other barriers to vaccination.

When asked if race of their friends influenced their decision to
disclose to friends, respondents overwhelmingly said no, but sev-
eral who did say yes mentioned comfortability around their Black
friends. Since race is a social construct, race may be a proxy for
having a shared understanding about medical mistrust, experi-
ences of discrimination, or shared concerns about how Black peo-
ple are treated by the medical community. BYA may be more
likely to share their experiences and perspectives with other BYA
who they perceive to have had similar experiences to themselves
6913
or be understanding of their point of view. This finding resonates
with evidence showing that peer networks can influence vaccina-
tion decisions and that receiving information on the experiences
of COVID-19 vaccination from those who are of the same race
and ethnicity can increase willingness to receive a vaccination
[17,19,21,22]. Therefore, involving peers in interventions to change
COVID-19 behaviors may be an important strategy.

When asked about lying to their mother about vaccination deci-
sions, most respondents reported that they would choose to be
honest about their decision because of personal choice/agency
and that their mother’s opinion had little to no effect on whether
they got the vaccine or not. However, several mentioned that they
would lie to their mother about their vaccination decision mostly
out of respect for their mother. Therefore, maternal influence did
not appear to have a strong effect on vaccination decisions in this
populations when compared to discussions with friends, but par-
ticipants did consider how to frame vaccination conversations
out of respect for parents and their health.

Information from scenario responses was used to adapt narra-
tives in an interactive CYOA portion of a DHI (Fig. 1). Based on feed-
back in the survey, some scenarios were revised; however,
narratives in the DHI did touch on discussions with family and
friends as these were the two questions that resonated most clo-
sely with respondents. Given the themes around personal choice,
scenarios that involved discussions with friends and family also
emphasized considerations about personal choice versus social
influence. In addition, narratives included other topics that were
still barriers to vaccination in more recent stages of the pandemic
including side effects, risk of COVID-19 given the current context of



Fig. 1. Example of a choose-your-own-adventure narrative within the adapted Tough Talks app.
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the pandemic (e.g., loosening mask mandates, return to ‘‘nor-
malcy”), and immunity from the vaccine versus natural immunity.

There were several limitations to our study. Our study uses a
convenience sample of young adults andmay not be representative
of the larger population of BYA in GA, NC and AL. We found that
14% of our sample were unvaccinated, which is much lower than
national and state-level data for vaccination among young adults
these states [17,33]. The low rates of vaccination in our sample
may be because unvaccinated BYA are less likely to want to partic-
ipate in research or because the survey was a convenience sample
and we did not recruit within the social networks of unvaccinated
individuals. In addition, our sample size was small and included
only 150 BYA with 28 unvaccinated. Given the small sample size,
we had limited power and ability to make statements about this
population. Lastly, the scenario questions include hypothetical
questions where respondents were asked to imagine that they
were not vaccinated. These questions are most relevant to the
unvaccinated population, although both groups were included for
comparison purposes and to understand vaccination motivations.
To address this concern, analyses were stratified by vaccination
status, although the sample size for the unvaccinated group was
low.

In summary, we used scenario questions in an online survey
with BYA to inform the development of a DHI with a narrative
component to support decision-making about the COVID-19 vac-
cine. The two scenarios that resonated most closely with respon-
dents involved discussions with family and friends and provided
insights about how BYA negotiate these social situations when
asked to communicate about their vaccination status. Most respon-
dents chose to be honest about their vaccination status, but vacci-
nated individuals perceived more social pressure and stigma when
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asked to imagine not being vaccinated than unvaccinated respon-
dents who were not as motivated by social pressure. Personal
choice/agency was a more common theme for unvaccinated
respondents. Relying on changing social norms alone may there-
fore not impact barriers to vaccination in unvaccinated young
adults without also addressing other barriers to vaccination such
as safety. Narratives in the DHI were adapted to include discus-
sions with family and friends but to also touch on themes of per-
sonal choice as well as other topics that influence behaviors
besides norms such as safety, side effects, risk of COVID-19 in an
evolving pandemic and immunity from the vaccine versus natural
immunity.
Data availability

Data will be made available on request.
Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.
Acknowledgement

We would like to thank the respondents and study team. This
study was funded by a grant from the National Institute on Minor-
ity Health and Health Disparities (R01MD016834).



Marie C.D. Stoner, D. Tweedy, Maria G. Leonora Comello et al. Vaccine 40 (2022) 6908–6916
Appendix

See Tables A1 and A2.
Table A1
Survey responses for scenario 2 and follow up questions, by vaccination status.

SCENARIO 2

Let’s think through another scenario:
You scheduled your first appointment to get the COVID-19 vaccine but are getting ‘‘cold feet” as the day of the appointment nears. Most of your friends are skeptical
of the vaccine. One believes the COVID-19 vaccine will microchip you; another is worried that it will make you infertile, and a third doesn’t think that COVID-19 is a
big deal. You just got a text notification to confirm your appointment.

Vaccination status

Any vaccination Not vaccinated Total

N % N % N %

Do you?
Cancel your appointment, and don’t reschedule 4 (3) 12 (43) 16 (11)
Cancel your appointment, reschedule for next month 14 (12) 5 (18) 19 (13)
Keep your scheduled appointment 104 (85) 11 (39) 115 (77)
Total 122 (100) 28 (100) 150 (100)

Has this scenario ever happened to you? What was similar or different?
Yes 30 (25) 1 (4) 31 (21)
No 90 (74) 27 (96) 117 (78)
Don’t know 2 (2) 0 (0) 2 (1)
Total 122 (100) 28 (100) 150 (100)

Table A2
Survey responses for scenario 4 and follow up questions by vaccination status.

SCENARIO 4

Nearly done! One more scenario for you:
Imagine you have not yet gotten the COVID-19 vaccine. Your close friend does not want to get the COVID-19 vaccine. She has posted stories on social media about the
vaccine causing long-term side effects and has convinced many of your other friends not to get it. She asks you if you are getting the vaccine and if you want her
opinion.

Vaccination status

Any vaccination Not vaccinated Total

N % N % N %

What do you say?
‘‘Yes, I am getting it and can explain why” 87 (71) 5 (18) 92 (61)
I’m not sure (even if I have decided to get it) 15 (12) 8 (29) 23 (15)
No, I have seen her stories and agree 7 (6) 11 (39) 18 (12)
I’m not sure (truthfully) 13 (11) 4 (14) 17 (11)
Total 122 (100) 28 (100) 150 (100)

Would your response change if you were having the conversation on social media versus in person?
Yes 16 (13) 2 (7) 18 (12)
No 99 (81) 26 (93) 125 (83)
Don’t know 7 (6) 0 (0) 7 (5)
Total 122 (100) 28 (100) 150 (100)

Has this scenario ever happened to you? What was similar or different?
Yes 24 (20) 1 (4) 25 (17)
No 96 (79) 24 (86) 120 (80)
Don’t know 2 (2) 3 (11) 5 (3)
Total 122 (100) 28 (100) 150 (100)
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