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Abstract: Sickle cell disease (SCD), which occurs primarily in
individuals of African descent, has been identified as a preexisting
health condition for COVID-19 with higher rates of hospitalization,
intensive care unit admissions, and death. National data indicate
Black individuals have higher rates of vaccine hesitancy and lower

COVID-19 vaccination rates. Understanding the key predictors of
intention to receive a COVID-19 vaccine is essential as intention is
strongly associated with vaccination behavior. This multisite study
examined attitudes, beliefs, intentions to receive COVID-19 vac-
cines, and educational preferences among adolescents, young
adults, and caregivers of children living with SCD. Participants
completed an online survey between July 2021 and March 2022.
Multivariate logistic regression was used to examine the association
between participant age and COVID-19 vaccine attitudes, beliefs,
and vaccine intentions. Of the 200 participants, 65.1% of adoles-
cents, 62.5% of young adults, and 48.4% of caregivers intended to
receive a COVID-19 vaccine for themselves or their child. Percep-
tion that the vaccine was safe was statistically significant and
associated with patient and caregiver intention to receive the
COVID-19 vaccine for themselves or their child. Participant age
was also statistically significant and associated with the intent to get
a booster for patients. Study findings highlight key concerns and
influencers identified by patients with SCD and their caregivers that
are essential for framing COVID-19 vaccine education during
clinical encounters. Study results can also inform the design of
messaging campaigns for the broader pediatric SCD population and
targeted interventions for SCD subpopulations (eg, adolescents,
caregivers).
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A dults and children with sickle cell disease (SCD) are at
increased risk of developing SCD-related complications

in response to severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) infection1 including acute chest syn-
drome, severe pain crises (vaso-occlusive episode), strokes,
and changes in kidney function.1 Immunizations have been
developed for SARS-CoV-2 and found to significantly
reduce disease severity and mortality2,3 and COVID-19
vaccines have now been approved and recommended for
those aged 6 months and older . Despite this, a significant
portion of children and adolescents remain unvaccinated,
with even lower rates for booster shots. As of April 2023, it
is estimated that ∼40% of adolescents (12 to 17 y old) and
34% of young adults (18 to 24 y old) have not completed the
COVID-19 vaccine 2-dose series (CDC).4 The rates for
COVID-19 booster for this population are significantly
lower: 7.7% of 12- to 17-year olds and 7.3% of 18- to 24-year
olds who are fully vaccinated have received a booster.4 This
trend is concerning, particularly in light of potential annual
booster recommendations by the FDA and CDC.5DOI: 10.1097/MPH.0000000000002877
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To address suboptimal vaccination rates, understand-
ing the reasons behind vaccine hesitancy among adolescents,
young adults, and parents/caregivers is crucial. For minori-
tized populations, such as in the case of SCD where the
majority of individuals are Black individuals, contextual
factors such as disease context (eg, treatments), prior
vaccination experiences, and socio/cultural influences such
as dissemination must be considered.6 These factors can
inform targeted educational and communication strategies.

Frameworks like the Health Belief Model and Theory
of Planned Behavior7–10 offer insights into how beliefs about
vaccine side effects and other factors influence intentions
and behaviors. For example, a person’s belief that a vaccine
has serious side effects increases their perception of risk,
which in turn, can decrease their intention to receive a
vaccine. Tailored interventions can provide accurate risk-
benefit information in accessible language, addressing
concerns about vaccine safety and necessity.

The limited research available on COVID-19 vaccine
attitudes among pediatric SCD patients and their families
reveals high levels of hesitancy driven by mistrust and
perceived lack of benefit.11 Similar trends are found in the
broader literature on child and adolescent vaccine hesitancy,
including fears of side effects and doubts about
necessity.12–15 Parental hesitancy often stems from safety
concerns and personal experiences with COVID-19.

Our study sought to fill this gap by assessing attitudes,
beliefs, and intentions regarding COVID-19 vaccination
among pediatric SCD patients and their caregivers, using
established theoretical frameworks. Specifically, our multi-
site study aimed to: (1) describe adolescents, young adults,
and caregivers of children with SCD’s attitudes, beliefs, and
intentions regarding COVID-19 vaccination; (2) examine
associations between participant characteristics (ie, age,
discrimination experience), COVID-19 vaccine attitudes and
beliefs, and the intention to receive a COVID-19 vaccine;
and (3) assess preferred sources of information and educa-
tional methods. Based on the literature,11,16–19 we hypothe-
sized that beliefs about vaccine side effects/safety, partic-
ipant characteristics and experiences of discrimination
would be associated with COVID-19 intention to receive a
COVID-19 vaccine or booster. By understanding these
factors and preferences for information sources and educa-
tional methods, we can develop targeted interventions to
improve COVID-19 vaccination rates in the pediatric SCD
population.

METHODS

Population
Approximately 1147 participants were eligible across 3

pediatric SCD clinics. Participants were eligible for partic-
ipation if they were an adolescent (12 to 17 y old) living with
SCD, an adult (18 y old and up) living with SCD, or a
parent/primary caregiver of children living with SCD (0 to
17 y old). Eligibility criteria also included the ability to read
and answer questions without assistance. The study was
approved by the primary children’s hospital Institutional
Review Board (IRB) and the IRBs of 2 of the clinical sites.
With respect to the informed consent process, this study was
approved for a waiver of documentation of consent.
Therefore, all eligible adolescents, adults, and caregivers
who selected to begin the survey provided implicit consent.

Procedures
Recruitment occurred from July 2021 through March

2022. Adolescent, young adult, and caregiver participants
were recruited from one of the 3 SCD clinics via email, mail
(study flyer), phone call, or at a clinic visit. All participants
began the study by clicking on a link directing them to an
eligibility survey. After completing the eligibility survey and
receiving a study information sheet, interested adolescents,
adults, and caregivers completed an anonymous online
survey (see survey, Supplemental Digital Content 1, http://
links.lww.com/JPHO/A685) via REDCap.20 The survey
took ∼10 to 15 minutes to complete and participants were
mailed a $10 gift card after completion to the address they
provided on a separate survey.

The online survey assessed constructs from health
behavior models used to examine vaccine intention and
uptake, specifically the Health Belief Model and Theory of
Planned Behavior.7–10 Items assessing knowledge, percep-
tions, normative beliefs, and intention to receive a COVID-
19 vaccine or booster were adapted from validated
instruments.9,21–27

Measures

Demographics
Participants completed a sociodemographic survey,

providing information about age, sex, race, ethnicity,
insurance type, and zip code. As a part of this survey, they
also indicated whether they received the 2020/2021 influenza
vaccine. These data were used as potential predictors of
intent to obtain the COVID-19 vaccine. Age was included as
a predictor in all regression analyzes.

Zip code was used as a measure of community
resources. Each zip code was recoded using the Distressed
Communities Index which assigns a score of 0 (not
distressed) to 100 (severely distressed) by zip code based
on several socioeconomic (SES) factors (eg, poverty rate,
housing vacancy rate, high school diploma rate, etc.),28 zip
codes were divided into Prosperous, Comfortable, Mid-tier,
At Risk, or Distressed. The percentage of the population
living in zip codes with scores in the Prosperous, Comfort-
able, and Mid-tier ranges were coded as “High Resourced”
communities, while zip codes with scores in the At Risk or
Distressed range were coded as “Low-Resourced
communities.”

Perceived Discrimination
Perceived discrimination was measured by asking

participants to indicate whether they have, “ever experi-
enced discrimination, been prevented from doing something,
or been hassled or made to feel inferior in any of the
following situations because of [their] race, ethnicity or
color,” at: school, getting hired or getting a job, at work,
getting housing, on the street or in a public setting.”22

Responses to the dichotomous item were used as a predictor
in all analyzes.

Perceptions
Perceptions about vaccine safety, side effects, and risk

for a SCD pain crisis were measured using items from
different scales measuring vaccine perceptions, vaccine
hesitancy,27 and attitudes and beliefs about vaccines,
respectively. Each of these items was rated on a 5-point
scale anchored by 1 (strongly disagree) and 5 (strongly
agree). To measure perceptions of safety, participants were
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asked, “It would be safe for me to get a COVID-19
vaccine.” To measure perceptions of side effects, partic-
ipants were asked, “A COVID-19 vaccine might have
serious side effects,” or “I am concerned about vaccine side
effects (eg, pain, fever, headache) in my child with sickle
cell.” To measure perceptions of risk for a SCD pain crisis,
participants were asked, “I am concerned the COVID-19
vaccine may cause my child/me to have a sickle cell pain
crisis.” These items were used in all regression analyzes
individually as predictors.

Normative Beliefs
Normative beliefs were measured using 2 items: “My

healthcare provider would want me to get the COVID-19
vaccine,” and “Most people I know would think the
COVID-19 vaccine is good for my health.” Participants
responded using a 5-point scale with responses ranging from
1 (strongly disagree) to 5 (strongly agree). Similar items were
used to assess parents’ normative beliefs regarding the
COVID-19 vaccine for their child. For analysis, the items
were included in the models as a scale and included in all
regression analyzes. Cronbach âº values for the scale
included 0.66 for adolescent participants, 0.66 for young
adult participants, 0.66 for parent participants, and 0.64 for
parent participants reporting their vaccine intention for
their child.

Intention to Receive the Vaccine
For adolescents and young adults, intention to receive

the COVID-19 vaccine for oneself was measured by the
item, “Based on what you know RIGHT NOW about the
COVID-19 vaccine, how likely are you to accept the vaccine
if it was offered to you today?” Caregiver participants
received an item assessing their intention to vaccinate their
child: “Based on what you know RIGHT NOW about the
COVID-19 vaccine, how likely are you to accept the vaccine
for your child with sickle cell if it was offered to your child
today?”21 Participants responded using a 5-point scale
anchored by 1 (strongly disagree) and 5 (strongly agree).
The same question was asked for intention to receive and
COVID-19 booster. For vaccine and booster intention,

“strongly disagree,” “disagree,” and “neutral” were catego-
rized into “no intention to vaccinate/booster” and “strongly
agree,” and “agree” were categorized into “intention to
vaccinate/booster.”

Information and Education
Sources of information about COVID-19 were assessed

by asking participants to indicate which of the following
sources applied to them: self-guided research on the internet;
doctor; federal government/agency; co-worker, friend or
family; local public health officials; newspapers and news on
television or internet; and social media. Participants then
ranked their top 3 educational preferences for information
sources from the following: videos from SCD leaders and
experts; videos from others living with SCD; email updates,
websites for self-learning, townhall meetings with questions
and answers, and podcasts. These data were used
descriptively.

Data Analysis
All analyzes were completed using SPSS 26 and Stata

18. Descriptive analyzes (frequencies, percentages, means,
ranges, and SD) were conducted to examine participant
characteristics, COVID and COVID-19 vaccine percep-
tions, normative beliefs, and intention to receive a COVID-
19 vaccine or booster.

Next, logistic regressions were conducted using a
robust variance estimator to assess variables associated with
our 2 outcomes: intention to receive a COVID-19 vaccine
(0= no, 1= yes) and intention to receive a COVID-19
booster (0= no, 1= yes). For these analyzes, adolescents and
young adults were combined to serve as one independent
sample (sample 1) and caregivers served as a second (sample
2), and each sample was analyzed separately. Predictors
included in all models were: age, perceived discrimination,
perceptions of vaccine safety, perceptions of side effects,
perceptions of risk of SCD crisis, and normative beliefs.
Data utilized to examine the aims are available from the
corresponding author upon reasonable request.

FIGURE 1. Consort diagram of study sample recruitment and enrollment.
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RESULTS

Participant Characteristics
Of the potential participants (n= 1147), 774 emails

were sent, 690 did not respond and 69 completed at least
eligibility screening. We called or left voicemails for 43
patients. One hundred eighty-two patients were approached
in the clinic, with 16 not consenting to participate. In total,
51 individuals started the screening/consenting process and
ultimately did not complete the survey (primary children’s
hospital= 18; second children’s hospital= 20; third child-
ren’s hospital= 11; 2 from other states). Fourteen partic-
ipants were removed from analyzes due to being duplicates
(n= 9) or ineligible based on screening criteria (n= 5). In
total, 43 adolescents (Mage= 15, SD= 4.74), 64 young adults

(Mage= 21.9, SD= 5.73), and 93 caregivers (Mage= 37.7,
SD= 7.87) completed the survey and were included in the
analyzes, resulting in a total sample size of N= 107 in
sample 1 and N= 93 in sample 2, and an overall sample size
of N= 200 (Fig. 1).

Patients and caregivers primarily self-identified as
Black or African American (n= 177, 88.5%) and female
(n= 146, 73%). Most patients received the flu vaccine for the
2020-2021 season (nchild= 72, 77.4%; nteen= 35, 81.4%;
nyoung adult= 48, 75.0%). Overall, 23% (n= 45) of partic-
ipants reported experiencing discrimination. Zip code data
revealed that 55.6% (n= 105; 11 missing) of participants
reside in “Low-Resourced” communities. Table 1 displays
participant demographic and clinical characteristics. There
were no differences between those who completed the survey
and did not complete the survey with respect to age group or
SCD clinic where the participant/child receives care.

Perceptions and Normative Beliefs
Approximately, ∼30% of adolescents and young adults

reported having COVID-19 and 27% were concerned they
were likely to get COVID-19. Among caregivers, 23%
reported having COVID-19 and 18% thought their child
was likely to get COVID-19. About 50% of adolescents,
young adults, and caregivers reported perceiving that
COVID-19 might make them or their child seriously ill.

With respect to COVID-19 vaccines, ∼50% of adoles-
cents and young adults worried that COVID-19 vaccines
might make their SCD worse, or cause pain or SCD
complications. Fewer caregivers reported these concerns
about SCD complications (30% to 42%). Of the adolescents
and young adults, 35% and 39%, respectively, reported
concerns about COVID-19 vaccine side effects. Approx-
imately 60% and 67% of adolescents and young adults,
respectively, perceived it would be safe to get the COVID-19
vaccine. Overall, participants felt strongly that their doctors
would want them to get a COVID-19 vaccine and held
positive beliefs about vaccines in general (Table 2).

Vaccine/Booster Intentions
Of the 200 participants, 65.1% of adolescents, 62.5% of

young adults, and 48.4% of caregivers intended to receive a
COVID-19 vaccine for their child and 46.2% of adolescent
and 36.8% of young adults intended to receive a booster;
36.4% of caregivers intended to receive a booster for their
child (n= 16). No caregivers intended to receive a booster
for themselves (Table 2).

Sources of Information
Most participants reported that the doctor was their

primary source of information (n= 127, 60.8%), followed by
self-guided research on the internet (n= 46, 22%), co-
workers, friends, or family (n= 12, 5.7%), and local public
health officials (n= 11, 5.3%).

Educational Preferences
Participants preferred the following ways to learn

about COVID-19 vaccines: videos from sickle cell leaders
and experts (ranked first), videos from others living with
sickle cell (second), email updates or websites for self-
learning and (tied for third), townhall meetings with
questions and answers (fourth) and podcasts (fifth).

TABLE 1. Participant Characteristics by Age Group

n (%)

Adolescents
(N= 43)

Young
adults

(N= 64)

Parents/
caregivers
(N= 93)

Age, mean (SD)
(y)

15.1 (4.74) 21.9 (5.73) 37.7 (7.87)

Range 12-17 5-47 25-60
Sex
Female 21 (49) 46 (72) 79 (85)
Male 22 (51) 18 (28) 14 (15)

Race
Black or

African
American

39 (91) 55 (86) 83 (89)

Multiracial 3 (7) 5 (8) 4 (4)
White 1 (2) — 3 (3)
Asian/Pacific

Islander
— 1 (2) 1 (1)

Other — 3 (5) 2 (2)
Ethnicity
Hispanic 3 (7) 5 (92) 7 (7)
Non-Hispanic 40 (93) 59 (8) 86 (93)

SCD Genotype n= 13
HbSS 25 (58) 40 (63) 3 (23)
HbSC 11 (26) 16 (25) 8 (62)
HbSβ +

thalassemia
4 (9) 4 (6) —

HbSβ 0
thalassemia

1 (2) 2 (3) 1 (8)

Other — 2 (3) —
Do not know 2 (5) — 1 (8)

SCD treatments
Transfusions 8 (19) 26 (41) 18 (19)
Hydroxyurea 20 (47) 34 (53) 57 (61)
Crizilizumab — 3 (5) 18 (19)
Voxelotor 3 (7) 3 (5) 2 (2)
L-Glutamine — 1 (2) 2 (2)
Deferasirox 1 (2) 3 (5) 2 (2)

Flu shot in 2020-
2021

35 (81) 48 (75) 49 (53)

Child flu shot in
2020-2021

— — 72 (77)

Experienced
discrimination

2 (5) 20 (31) 23 (25)

Sample demographics were consistent with data from the overall sample
(N= 200).

HbSβ+thalassemia indicates hemoglobin genotype sickle beta thalasse-
mia; HbSC, hemoglobin genotype SC; HbSS, hemoglobin genotype SS; SCD,
sickle cell disease.
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Factors Associated with Patients’ Intention to
Receive a COVID-19 Vaccine/Booster

In the logistic regression analysis for sample 1
(adolescents and adults), we observed one statistically
significant predictor of patients’ intention to receive a
COVID-19 vaccine (Table 3): perception that the COVID-
19 vaccine is safe (odds ratio [OR]= 4.29, P= 0.005, 95%
CI= 1.55-11.86), such that participants are over 4 times
more likely to intend to receive the COVID-19 vaccine with
every 1-point increase an safety perception scores. Norma-
tive beliefs, SCD pain crisis, side effects, discrimination, and
age were not statistically significant predictors of intention
to receive the vaccine. For patients’ intention to receive a
COVID-19 booster, participant age was a statistically sig-
nificant predictor, (Table 3) OR= 0.86, P< 0.001, 95%
CI= 0.81-0.92), such that participants were ∼14% less likely
to intend to receive a COVID-19 booster with each one-year
increase in age. Perceived discrimination, safety perception,
side effects, normative beliefs, and SCD pain crisis were not
statistically significant predictors of intention to receive a
booster.

Factors Associated With Caregivers’ Intention to
Receive a COVID-19 Vaccine/Booster

For sample 2 (caregivers), perception that the COVID-
19 vaccine is safe was also the only factor associated with
caregivers’ intention (OR= 10.29, P< 0.001, 95% CI= 3.28-
32.23), such that caregivers are over 10 times more likely to
intend to accept the vaccine for their child with every one-
point increase in safety perception scores. Similarly,
perception that the COVID-19 vaccine is safe was a
statistically significant predictor of caregivers’ intention
(OR= 3.30, P= 0.02, 95% CI= 1.21-9.00; Table 3), such
that caregivers were 3.3 times more likely to intend to accept
the COVID-19 booster for their child with every one-point
increase in safety perception scores. Normative beliefs, SCD
pain crisis, side effects, discrimination, and age were not
statistically significant predictors of caregivers’ intention to
receive the vaccine or the booster for their child.

DISCUSSION
The current study examined attitudes, beliefs and

intentions about COVID-19 and COVID-19 vaccines in

TABLE 2. Attitudes, Beliefs, and Intentions About COVID-19 and Vaccines by Adolescents, Young Adults, and Caregiver

n (%)

Adolescents (N= 43) Young adults (N= 64) Caregiver (N= 93)

N (%)
COVID-19 attitudes and beliefs
Risk perception for COVID-19

Ever have COVID-19 13 (30.2) 21 (32.8) 22 (23.7)
Susceptibility for COVID-19

Likely to get COVID-19 10 (27)* 16 (27.1)† 17 (18.3)
Severity of COVID-19

No worse than cold 7 (6.5) 3 (7.3)‡ 7 (6.5)
Worse than cold but not serious 24 (22.4) 6 (14.6) 24 (22.4)
Seriously Ill 54 (50.5) 20 (48.8) 54 (50.5)
Not sure 22 (20.6) 12 (29.3) 22 (20.6)

Perceived stigma related to COVID-19
Discriminate against me 4 (9.3) 9 (14.1) —

Vaccine-related attitudes, beliefs, intentions
SCD and COVID-19 vaccine

Make SCD worse 22 (51.2) 33 (53.2)§ 60 (30)
Cause a pain crises 11 (25.6) 20 (31.3) 39 (42.9)∥

Perceived barriers to COVID-19 vaccine
Side effects 17 (39.5) 23 (35.9) —
Not been tested on people like me 11(25.6) 14 (22.6)§ —

Perceived benefits of COVID-19 Vaccine
Safe to get the vaccine 29 (67.4) 38 (59.3) 40 (44)§

Normative beliefs about vaccines
My doctor would want me to get vaccine 34 (79) 57 (89) 75 (80.6)

General vaccine beliefs
Vaccines are effective 26 (60.4) 48 (75) 72 (77.4)
Vaccines are important for health 28 (65.1) 51 (79.7) 62 (66.7)
Do what doctor tells about vaccines 25 (58.1) 39 (60.9) 60 (64.5)

COVID-19 vaccine intentions
Intention to receive COVID-19 vaccines 28 (65.1) 40 (62.5) 45 (48.4)
Intention to receive COVID-19 booster 12 (27.9)¶ 14 (21.9)# 16 (17.2)**

*Data from 6 participants missing.
†Data from 5 participants missing.
‡Data from 23 participants missing.
§Data from 2 participants missing.
∥Data from 1 participant missing.
¶Data from 17 participants missing.
#Data from 26 participants missing.
**Data from 49 participants missing.
SCD indicates sickle cell disease.
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adolescents with SCD and caregivers of children with SCD
across 3 pediatric SCD clinics. Approximately, 30% of
adolescents reported having COVID-19 and about 23% of
caregivers reported that their child with SCD had COVID-
19. Despite SCD being considered an at-risk illness by the
CDC, only about 50% of participants felt that COVID-19
would lead to serious illness. There are many possible
reasons for this finding (eg, some participants experienced
mild COVID-19 disease, some may not have had COVID-
19, etc.). However, given the documented increased risk in
SCD, patients may benefit from specific educational
interventions that ensure they have an accurate under-
standing of the risk of COVID-19.

It is promising that most participants in our sample
reported that they or their child received the 2020/2021
influenza vaccine; our rates were higher than previous
reports.29,30 Studies have shown those who receive one
recommended vaccine are more likely to receive other
recommended vaccines. 31,32 However, given that there has
been an overall decline in influenza vaccine rates,33

interventions to address the combination of the influenza
and COVID-19 vaccines may be needed.

It is encouraging that more than half of adolescents
and young adults intended to receive a COVID-19 vaccine
for themselves but concerning that only about 48% of
caregivers intended to receive a COVID-19 vaccine for their
child with SCD. A recent study found self-reported
vaccination rates for adolescents and caregivers with SCD
ranged from 49% to 52%.11 Caregiver concerns about the
efficacy and safety of the COVID-19 vaccine may impact
their decision to vaccinate their child with SCD. It is also
possible that this finding reflects the mistrust in health care
that has been documented across studies including within
pediatric SCD.11,34 To address this, mass communication
campaigns using lay language could be implemented in
building pro-COVID-19 vaccination normative beliefs,
while targeted communication interventions by clinicians,
could be used to address individual-level, caregiver and

patient vaccine hesitancy as these types of interventions also
help to build trust.

A major finding for all groups—adolescents, young
adults, caregivers—was perceiving the COVID-19 vaccines
as safe was associated with intention to receive the vaccine
which is consistent with other studies.12–14,16,35 Half of
adolescent and young adults reported a belief that the
COVID-19 vaccine would make SCD worse and 25% to
43% of participants reported a belief that the COVID-19
vaccine would cause a pain crisis. Adolescent and young
adults that reported a belief the COVID-19 vaccine would
cause side effects were 20% less likely to intend to get the
COVID-19 vaccine. Approaches to address concerns about
COVID-19 vaccine safety and SCD-related complications
and side effects can include: caregiver-centered motivational
interviewing, focused responses to specific concerns, and
provider statements endorsing the vaccine.36,37 However,
clinicians have reported being underprepared and needing
training on such strategies to address vaccine hesitancy.38,39

Therefore, developing and evaluating trainings on such
strategies—for all vaccines and specifically for COVID-19
vaccines—is critical to increasing vaccination rates.38,39

A trusted source of COVID-19 vaccine information are
doctors or the clinical team.16,35 Strong vaccine recommen-
dations from clinicians is a well-established determinant of
vaccination uptake.40 However, as previously noted, clini-
cians may lack specific training on addressing COVID-19
vaccine hesitancy. To fully leverage providers’ position as
trusted sources of information and increase the likelihood of
COVID-19 vaccine uptake, interventions should consider
using effective modalities, such as interactive and immersive
virtual reality curricula,41,42 to train providers in commu-
nication skills when encountering vaccine hesitancy.

Other studies have demonstrated that caregivers’
vaccine decision-making is influenced by their social net-
works, including family members and co-workers.43,44 Our
sample ranked this group as less influential as a source of
information than their medical team; yet, hearing from
others in the SCD community about the vaccine was ranked

TABLE 3. Multivariable Logistic Regression Analyzes for Assessing Associations With Vaccine Intentions by Patient and Caregiver

Adolescents and young adults Caregivers

OR (95% CI) P OR (95% CI) P

COVID-19 vaccine intention
Participant characteristics

Age 1.02 (0.92-1.14) 0.63 0.96 (0.86-1.07) 0.43
Experienced discrimination 1.11 (0.31-3.94) 0.16 1.14 (0.16-7.92) 0.90

Attitudes and beliefs
Vaccine will cause SCD pain crisis 0.99 (0.60-1.65) 0.98 0.62 (0.33-1.15) 0.13
Vaccine will cause side effects 0.63 (0.34-1.14) 0.12 0.89 (0.43-1.85) 0.76
Safe to get COVID-19 vaccine 4.29 (1.55-11.86) 0.01* 10.29 (3.28-32.2) 0.00*
SCD doctor recommend vaccine 1.02 (0.61-1.73) 0.91 0.93 (0.64-1.36) 0.72

COVID-19 vaccine booster
Participant characteristics

Age 0.86 (0.81-0.92) 0.00* 1.01 (0.89-1.14) 0.81
Experienced discrimination 0.85 (0.25-2.94) 0.80 0.46 (0.07-3.10) 0.43

Attitudes and beliefs
Vaccine will cause SCD pain crisis 1.16 (0.68-1.98) 0.58 0.76 (0.38-1.50) 0.43
Vaccine will cause side effects 0.80 (0.45-1.43) 0.45 0.90 (0.45-1.82) 0.78
Safe to get COVID-19 vaccine 1.43 (0.71-2.87) 0.32 3.30 (1.21-9.00) 0.02*
SCD doctor recommend vaccine 1.33 (0.88-2.00) 0.17 1.07 (0.63-1.83) 0.81

OR Indicates odds ratio; SCD, sickle cell disease.
*Statistically significant, P< 0.05.
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as a preferred educational strategy. Thus, it will be
important to develop educational campaigns specific to the
SCD community using preferred channels and messaging.
Based on current study findings and the literature, these
campaigns could include nudges that focus on the need for
COVID-19 vaccines, their safety, and the relative risk and
duration of SCD specific side effects.11,45

Limitations
Our study had several limitations. First, we recruited a

convenience sample primarily at 3 institutions, which may
reduce the generalizability of the findings. Second, this was a
cross-sectional study with data collection occurring over a 9-
month period in 2021-2022. Perceptions of the vaccine may
have changed over time as the vaccines became more widely
available and more booster shots have been recommended.
Third, these data were collected using self-reported meas-
ures which have the potential for recall biases and socially
desirable responses. In addition, several predictors were
single-item measures, thus we were unable to test validity
and reliability. Fourth, though intention is correlated with
behavior, the current study did not follow participants to
ascertain if a COVID-19 vaccination was received. Finally,
we did not measure other important factors that may impact
vaccine hesitancy and intention such as educational attain-
ment, health literacy, and financial hardship.11,33

CONCLUSIONS
Our study found moderate to low rates of COVID-19

vaccine intention among adolescents and young adults with
SCD and their caregivers. Perceptions about COVID-19
vaccine safety and age were statistically significant factors
impacting vaccine intention and may impact subsequent
behavior (ie, receipt of the vaccine). Strengths of this study
include its multisite design, theory-based examination, and
goal of levering the data to guide the development of
educational and communication interventions. Developing
interventions to enhance positive COVID-19 vaccine
attitudes and beliefs that increase exposure to reputable
medical sources of information (eg, videos from sickle cell
and vaccine experts) have potential to increase vaccine
intention. Next steps include focus groups to better under-
stand key messages for subpopulations (adolescents, care-
givers) and an iterative process that includes collaboration
with patients and caregiver to design educational media and
scripts/support tools for clinicians and patients and care-
givers during vaccine discussions. In conclusion, our study
provides valuable and insightful data regarding salient
concerns impacting vaccination intention for pediatric
patients with SCD and is timely given that the FDA and
CDC are considering annual COVID-19 boosters.5
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