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Abstract: As COVID-19 vaccination guidelines were issued by Advisory Committee on Immunization
Practices (ACIP) and the Centers for Diseases Control and Prevention (CDC) across the US, each state
and clinical provider instituted vaccine implementation and education policies and protocols for
high-risk populations. However, current research has shown that while people with autoimmune
diseases were listed by ACIP and CDC as a COVID-19 high-risk population, the rate of adherence
to implementation and education protocols, as well as the prioritization of this sub-population as a
high-risk group, varied among the clinicians and vaccinators thus impacting the hesitancy towards
the COVID-19 vaccine and a correlation to low vaccination rates. The purpose of this review was
to explore factors of COVID-19 vaccination hesitancy in people living with autoimmune diseases
in relation to current implementation and education policies and protocols, as well as ethical and
contextual factors, while providing possible implications. COVID-19 vaccine hesitancy in people
living with autoimmune disease was greater than in the general population, as demonstrated by
increased levels of overall mistrust and fear of potential risk and harmful side effects. Evidence
has shown that COVID-19 vaccination is safe and effective for patients with autoimmune diseases.
Additionally, the benefits of COVID-19 vaccination outweigh its potential risks and adverse effects
in this population. However, the non-adherence to policy and protocols, especially community
education protocols, by those providing the vaccination have a negative impact on the overall
perception of the vaccine and needs to be addressed at local and state levels in order to protect
this population. Future research should provide strategies to guide collaborative efforts between
government and local agencies in providing tailored vaccination campaigns to this population. In
parallel with policy, COVID-19 vaccination intervention implementation and educational protocols
should be developed with evidence-based guidelines for public health and clinical professionals that
are targeted at this vulnerable high-risk population.
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1. Introduction

According to the World Health Organization, there have been more than 760 million
cases of COVID-19 and more than 6.8 million deaths globally as of March 2023. Despite
global and national efforts in response to the pandemic, recent research affirms that current
discussions on COVID-19 preparedness and response remain scarce and fragmented. Al-
though the Biden Administration had anticipated the end of the pandemic by 2023, variants
continue to spread rapidly, and vaccination rates in populations such as the elderly are still
inadequate [1]. Lower vaccination rates and vaccine hesitancy due to misinformation and
mistrust [2] exacerbate negative health outcomes in vulnerable populations such as those
with autoimmune diseases. While vaccination refusal has become a major global public
health concern [3], a recent review of US patients with private health insurance indicated
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that 83.3% of COVID-19-related deaths occurred among those with at least one pre-existing
comorbidity, including autoimmune diseases [4]. Individuals with autoimmune diseases
are considered part of a vulnerable group as they are at a higher risk of complications
that may lead to death because of COVID-19. As a result, these patients are considered a
priority group for COVID-19 vaccination. However, COVID-19 vaccine hesitancy continues
to rise within that group [5].

Current research has shown that individuals with autoimmune diseases have been
either excluded or under-sampled in recent vaccine clinical trials, which creates a gap
in understanding the efficacy and safety of COVID-19 vaccines within this population
group [6]. Although data is scarce, the results from previous studies are reassuring in that
there are few adverse side effects of COVID-19 vaccination in those with autoimmune
diseases [7]. Regarding the few studies that focus on vaccine efficacy and safety in this
population, 82 of 280 participants with autoimmune diseases were vaccinated; of those,
only 35 had mild effects, and only 1 patient experienced a disease flare-up [8]. Additionally,
significant differences in education levels among autoimmune patients impact vaccine liter-
acy and may lead to low vaccination uptake [9]. Gaur and colleagues found in their study
of systematic autoimmune rheumatic disease patients that 69% of their study participants
with low education levels (incomplete schooling or no education) were more hesitant to be
vaccinated in comparison to 39% of the participants with higher education level (completed
school or graduated) [8].

Results of a study comparing COVID-19 vaccination hesitancy among participants
with cancer, autoimmune diseases, and other comorbid conditions indicated that autoim-
mune patients exhibited the greatest vaccine hesitancy (19%) versus cancer patients (13.4%)
and Chronic lung diseases (17.8%) [4]. In parallel to this article, another recent study examin-
ing vaccine hesitancy in patients with autoimmune and autoinflammatory rheumatological
diseases indicated that approximately less than half (40%) of their respondents were moti-
vated to become vaccinated due to fear of being infected [3]. This implies that although
people with autoimmune diseases may have a general understanding of the importance of
vaccination, a gap in vaccination education persists within this community. Thus, the need
for evidence-based intervention protocols for health professionals is imperative so that they
can develop population-targeted educational strategies regarding COVID-19 vaccine safety
as well as health outcome benefits and risks, in an effort to increase vaccine self-efficacy
and reduce vaccine hesitancy in those living with autoimmune diseases.

The spread of COVID-19 has amplified the collaborative response between local, state,
and federal levels. The federal government (Centers for Diseases Control and Prevention
(CDC), in consultation with Advisory Committee on Immunization Practices (ACIP)) pro-
vided guidelines that recommended the prioritization of vulnerable communities. Upon
the review of state vaccination policies, most states utilized population demographics
and CDC/ACIP guidance in order to provide prioritized vaccine protocols for vulner-
able high-risk populations. The review found that most states had listed the elderly
(ages 65-74) with pre-existing or underlying conditions, including chronic diseases, as the
highest priority on the vaccination schedules and thus targeted their educational strategies
to this population. Because of an emphasis on the elderly as an important vulnerable high-
risk population, many of the non-elderly people with autoimmune diseases fell through
the cracks within this tier system [10]. While many local and state COVID-19 vaccination
educational protocols regarding vulnerable populations were in place, the focus on the
elderly population appears to have taken precedence, and thus many local and state health
professionals would not be in adherence to educational protocols for non-elderly vulnerable
populations, such as populations of all ages with autoimmune diseases [11]. Because of an
increased non-adherence to COVID-19 educational protocols that could have been utilized
to debunk false information and promote the importance of vaccines, vaccination misinfor-
mation and mistrust led to greater vaccine hesitancy in persons living with autoimmune
diseases [12]. Thus, it is imperative to promote policy protocol adherence initiatives that
support the prioritization of those with autoimmune diseases.
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COVID-19 has negative health outcome impacts on a large proportion of people with
immune or autoimmune diseases. Despite this immense negative impact, this vulnerable
population has been excluded or under-sampled from COVID-19 vaccination research.
While considerations of vaccination safety and efficacy are at the forefront of current vaccine
policy deliberations, gaps, including a lack of targeted policy and education protocol
adherence, have resulted in vaccination hesitancy and lower vaccination rates in this
population. The aims of this review are (1) to identify leading factors affecting vaccination
hesitancy among those living in the autoimmune diseases population and (2) to discuss
current COVID-19 vaccination policy adherence and ethical considerations regarding
vaccination of those living with autoimmune diseases.

2. Materials and Methods

A scoping review was conducted using articles from three research databases: PubMed,
SCOPUS, and Google Scholar. Regarding methodology, search protocol, and quality re-
porting, the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews) checklist was used for this review [13]. A com-
prehensive search was performed within the databases during January 2023.

2.1. Search Strategy

The search keywords developed by the authors were relevant to the aims of the
research. When necessary, Boolean operators were used to develop the most productive
searches within the chosen databases. The searched keywords for the three databases used
are outlined in Table 1.

Table 1. Search Strategy and Results for PUBMED, SCOPUS, and Google Scholar.

No. Search String Results
Database: PUBMED
covid 19 OR covid-19 OR sars-cov2 OR “novel coronavirus” OR ncov OR 2019ncov OR hcov-19 OR
1 covid19 OR “sarscov 2 infection” OR “severe acute respiratory syndrome coronavirus” OR 334,326
“wuhan coronavirus”
2 vaccination OR vaccine OR immunization OR vaccin * OR immune * 4,829,086
3 hesitan* OR anti-vaccin* OR unwillingness 11,182
(Autoimmune Diseases|[MeSH] OR autoimmun* OR Autoimmunity[MeSH] OR Autoantibodies[MeSH]
4 OR Autoimmune Diseases of the Nervous System[MeSH] OR Neurologic Autoimmun * [tiab] OR Nervous 684,101
System Immune * [tiab])
5 #1 AND #2 AND #3 AND #4 68
Database: SCOPUS
(“COVID-19” OR “COVID” OR “COVID 19” OR “COVID19” OR “Coronavirus” OR “2019-nCoV” OR

“2019 nCoV” OR “2019 Novel Coronavirus” OR “SARS-CoV-2” OR “SARS CoV 2” OR “SARS Coronavirus
6 2”)) AND (vaccination * OR vaccine * OR immunization * OR vaccin * OR Immun *)) AND (hesitan * OR 140

doubt* OR distrust OR anti-vaccin *)) AND (“Au-toimmune disease” OR “inflammatory bowel disease”

OR psoriasis * OR “rheumatic diseases”, OR “systemic lupus erythematosus”))
Database: Google Scholar

“Covid 19” OR COVID-19 OR SARS-CoV2 * OR “novel coronavirus” OR ncov* OR “covid19” OR “sarscov

7 2 infection” OR “severe acute respiratory syndrome” AND vaccination OR immunization AND hesitancy 300

OR “anti-vaccine” AND “Autoim-mune Diseases”

Abbreviations: No—Search Number.

2.2. Study Selection

In the initial search a restriction was applied regarding the year in which the articles
were published; due to the relevance to COVID-19, a filter was utilized within the databases
so that only articles published after the pandemic began would be listed in the search results.
All articles that evaluated COVID-19 vaccine hesitancy, rejection, resistance, and factors
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associated with vaccine hesitancy among individuals with autoimmune diseases met the
eligibility criteria. The key search words used in each of the databases include COVID-19,
vaccination, hesitancy, and autoimmune diseases.

Studies were eligible for inclusion if they were published from 2020 onward and
met the following criteria: (1) studies published in peer-reviewed journals in the English
language; (2) observational studies (quantitative, qualitative, or mixed-method) evaluating
or reporting primary data on factors impacting COVID-19 vaccine hesitancy in adults
18 years and older with autoimmune diseases; (3) studies that were conducted using
participants who were 18 years and older from the United States; and (4) studies that
had full texts available. Studies that were excluded were due to the following reasons:
(1) systematic or scoping review; (2) editorials, opinion pieces, commentaries, or letters;
(3) book chapters; and (4) studies where the full text was not available.

The electronic search results were exported to EndNote software, and duplicates were
removed. The title and abstracts of all search results were evaluated by one of the reviewers.
After the exclusion of irrelevant articles, the full texts were evaluated for eligibility for
inclusion in the review. The full texts were evaluated by the same reviewer and other
reviewers, in which they determined that 30% of the articles met the eligibility criteria.
Any disagreement about eligibility for inclusion was discussed among the reviewers
and resolved.

3. Results

Our search initially produced 508 studies from the databases. A total of 303 duplicates
were removed, leaving 205 studies left for screening. After the review of abstracts and
titles, 185 studies were removed, and 20 articles were assessed for full-text screening; only
10 articles met the eligibility criteria for inclusion in this review. However, one study was
excluded from the review because it had insufficient information related to the study’s
characteristics. The result of our search strategy is shown in Figure 1.

Identification of studies via search strategy

g Records identified:! )
= Records removed before screening.
g Scopus (n =140) i
o > Duplicate records removed
'.xé PubMed (n=68) (n=303)
n=
ﬁ Google Scholar (n = 300)
Records screened. . Records excluded?
(n=205) 7| =185
: :
G i R t t retri d.
H Reports sought for retrieval. eports not retrieve
g (n=20) (n=0)
12}
l Reports excluded:
Reports assessed for eligibility.
(n=20) > Reason 1 (n=2, were not conduct-
n=
edinthe US.A)
T Reason 2 (n=4, letters, commen-
taries, and systematic reviews)
Reason 3 (n=4, did not focus on
= vaccine hesitancy)
U . . . .
i Studies included in the review. Reason 4 (n= 1, insufficient infor-
:g (n=9) mation on study characteristics)

! initial searches of databases

2 review of abstracts and titles

Figure 1. Flow diagram of search and selection according to PRISMA-ScR.
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3.1. Study Characteristics

The main characteristics and findings of the studies included in the review are sum-
marized in Table 2. The sample size of all included studies (nine) was between 101 to
21,943 participants. Seven of the studies were exclusively conducted in the United States.
However, two of the studies included participants from the United States as well as other
countries. Uhr et al. included participants that lived in countries located on all continents
except Antarctica, with most participants (87.2%) living in the United States [14]. The other
study by Tsai et al. included participants that lived in multiple countries, including the
United States (74.2%), Canada (8.5%), the UK (8.1%), Australia (3.1%), and countries in
Europe, Central, South America, the Caribbean, the Middle East, the Russian Federation,
Africa, or the Far East (6.1%) [4]. Tsai et al. also included vaccine hesitancy in participants
with cancer (27.3%), autoimmune diseases (23.2%), and chronic lung diseases (35.4%) [4].
Smith et al. included participants with other diseases; 54% with respiratory diseases, 61%
with an autoimmune disorder, and 57% with autoimmune and respiratory diseases. We
included these studies in order to gain additional information regarding vaccine hesitancy
in people with autoimmune diseases that may additionally be living with co-morbidities
that would impact their vulnerability to COVID-19.

3.2. Quality Appraisal

Table 3 summarizes the quality appraisal results. All studies were assessed by
Newecastle-Ottawa Scale (NOS) [15]. The NOS can be used in assessing the quality of
non-randomized studies. The study is assessed from three main perspectives, which
include the selection of study groups, ascertainment of exposure and outcome, and com-
parability of groups. A star system is assigned based on the perspectives for each of the
included studies and given a score. The NOS was used to assess the quality of studies
included in this review and was adapted for this scoping review [15]. Two reviewers
assessed the risk of bias and resolved any uncertainty. Two studies received 8 stars, three
studies received 7 stars, and four studies received 6 stars. Overall, most studies had an
average rating of at least 6 stars.

3.3. Factors Associated with COVID-19 Vaccine Hesitancy

The most common reasons for hesitancy among participants were vaccine safety,
efficacy, fear of adverse reactions, concern vaccine may interfere with medication making
treatment ineffective, fear of worsening symptoms, and mistrust. Additional reasons for
vaccine hesitancy that were reported by these studies include apprehension about the
newness of the vaccine, needing more information, the fast approval process of the vaccine,
and the vaccines causing other diseases.

3.4. Vaccine Safety, Efficacy, Concern Vaccine May Interfere with Medication and Fear of
Adverse Reaction

Seven of the nine articles reported that participants mentioned safety, efficacy, and fear
of adverse reactions as one of the factors associated with vaccine hesitancy. Furthermore,
Smith et al. found that participants with autoimmune diseases have a significant association
with vaccine hesitancy [16]. They reported fear of adverse reactions as a reason for hesitancy
(OR =0.37; CI = 0.14-0.96). In the study by Uhr et al. on COVID-19 vaccine hesitancy in
multiple sclerosis (MS), safety and efficacy concerns (n = 244, n = 122, respectively) were
more common among the black race participants [14]. There were also concerns about
adverse reactions and effects on multiple sclerosis symptoms. There was a statistically
significant difference with p < 0.001 in the vaccination behavior between participants who
were vaccine willing compared to those who were hesitant.
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The vaccine hesitancy rate was 11.9% in the study by Herman et al., which focused
on COVID-19 vaccine hesitancy among patients with inflammatory bowel disease [17]. It
was higher in younger black and Hispanic participants, and adverse reaction (74%) was
the most common reason for hesitancy. Dunculan and Mancuso reported 17% vaccine
hesitancy among participants with rheumatic diseases in their study, with 20% of the partic-
ipants reporting concern about the short- and long-term adverse effects of the vaccine [18].
Tsai et al. reported 19.4% vaccine hesitancy among participants with autoimmune diseases,
and it was higher in younger participants and those with less formal education [4]. Ehde
et al. reported 20.3% vaccine hesitancy among participants with MS in their study, with
30.4% having major concerns about the long-term side effects of the vaccine [19]. Hesitancy
was higher in non-whites, those with lower education, those without a recent flu shot, and
those who had lower trust in the Centers for Disease Control and Prevention (CDC).

The summary from these studies [17-19] shows that COVID-19 vaccine hesitancy
among people with autoimmune diseases is higher in patients who are younger, identify as
black or Hispanic, and have lower educational levels.

3.5. Fear of Worsening Symptoms, Mistrust, and Vaccine Causing Other Diseases

Four of the nine articles reported another reason for hesitancy, which was participants’
mistrust of COVID-19 information and the COVID-19 vaccine. Bogart et al. assessed general
COVID-19 mistrust and COVID-19 vaccine hesitancy among Black Americans living with
HIV [20]. Their study showed a high level of general COVID-19 mistrust and hesitancy
among this population. Over 60% of participants endorsed withholding information
and lack of honesty by the government as the main reasons for mistrust. Over 50% of
participants endorsed COVID-19 vaccine hesitancy and treatment, with approximately
one-third stating they would not get a COVID-19 vaccine or treatment. Duculan and
Mancuso found that 15% of their study participants were distrustful of the information
on the vaccine [18]. Tsai and colleagues reported that 48% of vaccine-hesitant participants
also mentioned distrust in the government and its ability to ensure the vaccine was safe [4].
Mistrust was a subtheme in the study by Shaw and colleagues [21]. Some participants did
not trust the COVID-19 vaccine, while others were not willing to jeopardize their health by
taking an experimental shot.

Uhr [14], Duculan and Mancuso [18], and Wu [22] mentioned fear of worsening
symptoms. More than one-third of study participants reported fear of the unknown
impact on their rheumatic disease and medication, with hesitancy higher in younger black
patients [18]. In addition, there were concerns about the effect of the vaccine on MS
symptoms and how it will affect their immunosuppressive disease-modifying therapies
(DMTs) [14,23]. Wu and colleagues found that vaccine hesitancy in some participants was
due to their concerns that the vaccine may cause other diseases, such as myocarditis and
pericarditis [17,22].
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Table 2. Study Characteristics of Included Studies.

Reference Stud()zroll)lzsélt%(r;rl‘Data Sample Size Respondeof)lts by Sex Age Range (Mean) Race Main Findings Reasons for Hesitancy
50% showed hesitancy
regarding the COVID-19
vaccine or treatment, and a
Cisgender female—16% third of participants said they
Cisgender male—80 ! would not get vaccinated or
Bogart et al. ) ) transgender ! treated. 97% percent endorsed ) .
2021 [20] ’ Telephone interview 101 female—3%, gender Mean age 50.3 X at least one mistrust bel_ief, Mistrust beliefs
nonconform£n 1% About 50% or more major
G bi lg— 779, prevalent mistrust belief was a
ay or bisexua o concern of withholding
information on the vaccine or
lack of honesty by
the government.
Fear of adverse effects,
77% stated they would receive no reason to be
. it, 28% had received the first vaccinated, distrust of
Duzc(l)lzl;rffg]al" Telephone interview 112 Femaﬁ/e[_—f.i?), l\£5114e—13, 22-87 (50) V\é}fl ta 11—_8?2, %latc_k—_l({,a dose, 6% would not get the vaccine information,
155Img e + Latmo vaccine, and 17% and fear of
were hesitant. worsening rheumatic
disease symptoms
Efficacy, long-term
Female—81.3 White—90.5, Black—2.5, effects of the vaccine,
Male—17.3, ! more than one race—4.1, 73.8% planned to get the the vaccine approval
Ehde et al., Cross-sectional non—b'mary—OA, prefer not to say—.1,4, Vaccine, go v had rece%ve d one Process, Wantlng more
2021 [19] online survey 491 Transgender—0.2, X other—0.8, American vaccine dose, and 20.3% information about the
other/prefer not to Indian/Alaska were hesitant vaccine, and the
Native—0.4, and ’ potential impact of the
say/mo answer—0.8 Asian—0.2 vaccine on their own
health conditions.
Advelﬁe reilaction,
88.10% were alread concern that the vaccine
White—o76.2°/ o vaccinated or wanted toybe as may interfere with
Herman et al., Electronic survey and 210 X Mean ace 46.6 Blacilii—?} /"n' dAila? soon as possible. The vaccine medication efficiency,
2022 [17] telephone interview ge 46. pacific islander o

Native Hawaiian—2.4%.
Other—1%

hesitancy rate was 11.9% and

higher in younger black and
Hispanic patients.

concern that medication
may make the vaccine
ineffective, and safety of
the vaccine.
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Table 2. Cont.

Reasons for Hesitancy

Reference

Study Design/Data
Collection

Sample Size

Respondents by Sex
(%)

Age Range (Mean)

Race

Main Findings

93% received or intend to

Shaw et al.,
2022 [21]

Online survey/
thematic analysis

537

Female—84%,
Male-unknown,
others-unknown

64% were 65 years
or older

White—94%, other
races-unknown

receive at least a dose of the
vaccine, 83% had concerns
about the vaccine among
vaccinated and unvaccinated,
71% had concerns about side
effects, and 20% had concerns
about the effect of the vaccine
on DMARD management
and flares.

Concern about side
effects, doubts about
vaccine effectiveness,

mistrust, perception of
low risk, and concerns
about DMARD
management /flares

Smith et al.,
2022 [16]

Survey through a
prolific survey platform

2535 from the initial
survey:
478—autoimmune
disorder;
618—respiratory
diseases;
136—autoimmune
disease and chronic
respiratory condition;
1303—no condition
(healthy control);
589—other chronic
conditions. 55% from
initial respondents
participated; 54% with
respiratory diseases,
61% with autoimmune
disorders, and 57% with
autoimmune and
respiratory diseases

Non-Hispanic White:
Respiratory—70.2,
Autoimmune—380.4,
both—79.4, None—67.7;
Black:
Respiratory—7.38,
Autoimmune—4.6,
both—6.4, None—4.4;
Hispanic or Latin0:
Respiratory—4.1,
Autoimmune—4.6,
both—2.9, None—4.9;

Asian: Respiratory—9.5,

Autoimmune—4.4,
both—5.2, None—14;
Native American:
Respiratory—0.98,
Autoimmune—0.2,
both—1.5, None—0.5;
Two or more:
Respiratory—7.9,
Autoimmune—>5.7,
both—6.6, None—6.7.

Participants with autoimmune
diseases were the only group
to have a significant
association with a specific
cause for vaccine hesitancy or
fear or adverse
vaccine reaction.

Adverse reaction for
those with an
autoimmune disorder
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Table 2. Cont.

Study Design/Data

Reference Collection Sample Size Respond(eo/il)t s by Sex Age Range (Mean) Race Main Findings Reasons for Hesitancy
18.6% indicated COVID-19
vaccine hesitancy,
10.3% stated they would not
21,943; 74.2% reside in receive the vaccine,
the US, 8.5% in Canada, 3.5% stated they would
8.1% in the UK, 3.10%.in probably not receive the
}%Ztrihée?g?aléé (/)Ou ltrll1 vaccine, and 4.8% stated they Apprehension
Arlilérica ancl, ik . o750, were not s}tjlre they wotéld r?g}a\rding the newness
. . 4 . emale—75.9%, agree to be vaccinated. of the vaccine concerns
Tﬁc,gast[z%., Survey Cagbbean, the Middle Male-unknown, Mean age 56-65 X 25.g8% reported they had about the safety of the
ast, the Russian N . . !
Federation, Africa or others-unknown received one dose of vaccine and distrust
the Far East. COVID-19 vaccine. 29.6% of of the
Cancer—27.3%, US participants had already development process
autoimmune undergone vaccination.
disease—23.2%, chronic 19.4% with autoimmune
lung disease—35.4% diseases reported vaccine
hesitancy compared with 18%
of those not treated with
autoimmune diseases.
1662 active users, and
789 responded. 15 were
excluded due to lack of
MS diagnosis, and
73 failed to respond to Y . e
. . . ounger age, racial minorities, .
S N | key questlorlls mgkmg Race was categorized as and higher functional fAdverile r&actlons, 4
Uhretal.,, urvey via the online 701 analyze: white and others. . s . safety and efficacy, an
2022 [14] iConquerMS platform respondents. 87.2% of X 20 years and older Whites were 656, and disability were 13dePindently effect of vaccine on
respondents live in the other races were 41. ngi(i)rséa}tlzsiggc MS symptoms.
US, and the remaining ¥
live in other countries in
North America, Africa,
Asia, Europe, Oceania,
and South America.
Vaccine safety concerns,
<24->75. The median 66.24% had received the fast. Vaci;.r\e approval,
Wuetal., Female—77.45%, age was 50 years, and vaccines or planned to be vaccine etlicacy, concern
Surve 306 X - about vaccine causin,
2022 [22] Y Male—22.45% the prevalent age group vaccinated, and 33.99% were &

was 45-54 years.

unlikely to be vaccinated

MS relapse, and concern
about the vaccine
causing other diseases.

Note: X means that the information was not available in included studies.
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Table 3. Quality Appraisal of Included Studies.

Refernce  Seore NP Seple | New U Deigand  suslTer Arnnett Aot

Bogart et al., 2021 [20] 8 * * * * * * *
Duculan et al., 2022 [18] 7 * * * * * *
Ehde et al., 2021 [19] 7 * * * * * -
Herman et al., 2022 [17] 6 * * * * *
Shaw et al., 2022 [21] 6 * * * * A
Smith et al., 2022 [16] 6 * - . . "
Tsai et al., 2022 [4] 7 * * * * * -
Uhr et al., 2022 [14] 8 * * * * * - *
Wu et al., 2022 [22] 8 * * * * A

* Signifies information was available in included studies.

3.6. Apprehension about the Newness of the Vaccine, Needing More Information, the Fast Approval
Process of the Vaccine

Three of the nine studies mentioned either apprehension about the newness of the vac-
cine, the fast approval process, or needing more information as a contributor to COVID-19
vaccine hesitancy among participants. One study reported that 9.1% of participants had
major concerns about the vaccine approval process, and 4.9% wanted additional informa-
tion among the hesitant group [19]. Participants were also asked if religious beliefs, access
to the COVID-19 vaccine, and the cost of the vaccine contributed to vaccine hesitancy.
No participants endorsed religious belief as a major reason for hesitancy. Additionally,
7.7% reported cost and access to the vaccine as a major concern for hesitancy. All these
factors were not of significant concern to those who were willing or hesitant to receive the
vaccine [19]. In another study, 53.1% of vaccine-hesitant participants endorsed concern
about the newness of the vaccine, which was the most prevalent apprehension. Several
demographic factors were associated with vaccine hesitancy. Hesitancy was higher in
younger participants between the ages of 26-35 years. Females were more likely to be
hesitant than their male counterparts, and people who had a lower educational degree
were more hesitant than those with a college or graduate degree. Participants who had
conservative political leanings were more likely to be vaccine hesitant than those with
liberal political leanings [4]. The fast vaccine approval process and vaccine ingredients had
an odds ratio of OR = 8.91, 95% CI = 4.81-16.51; OR = 6.33, 95% CI = 3.74-10.7, respectively,
with both being statistically significant at p < 0.001 [22]. The number of participants that
were hesitant due to the vaccine’s fast approval process and ingredients among the hesitant
group were 88 and 67, respectively. It was also observed in this study that people living in
rural locations were 20% more likely to be hesitant than those in urban areas among the
hesitant group. Younger age, lower education, and females were also found to be more
likely to be hesitant [22]. This is similar to the demographic factors associated with vaccine
hesitancy in the other included studies.

4. Discussion

Current research indicates hesitancy regarding COVID-19 vaccination among those
living with autoimmune diseases, which is concerning given that these vulnerable individ-
uals have experienced an increased proportion of mortality from the pandemic [4]. More
research is needed to explore vaccine efficacy and safety in this population. Studies have
shown that hesitancy among this population stems from fear of disease flaring after vacci-
nation [20]. Although there is a paucity of long-term safety and efficacy data on COVID-19
vaccination in patients with autoimmune diseases, current evidence strongly suggests that
the benefits of vaccination outweigh the risks of adverse effects and disease flares [23]. It is
critical for stakeholders and leaders within the community to collaborate in prioritizing the
pro-health advocacy efforts with regard to this population’s vaccination misinformation in
order to effectively reach and promote the health of those within this population.
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4.1. Factors Related to Vaccine Hesitancy

One of the main concerns reported by communities regarding COVID-19 vaccination
hesitancy is the scarcity of experience and background information concerning the science
and technology of COVID-19 vaccination, as well as the possible side effects in those with
autoimmune diseases [17]. Furthermore, healthcare professionals also expressed concern
regarding the scarcity of experience with the new COVID-19 vaccines among those living
with autoimmune diseases, suggesting the importance of communication, especially with
the results of the ongoing Phase 3 vaccine studies [17]. This indicates that there are gaps in
knowledge and communication among the various health sectors, such as public health
and healthcare. If healthcare providers report concerns about limited information and
knowledge about COVID-19, how is it possible to decrease COVID-19 hesitancy in the
public and specifically in vulnerable and /or marginalized communities? Communication
gaps and non-adherence to vaccine educational protocols must be addressed to more
efficiently decrease vaccine hesitancy among those living with autoimmune diseases.

In addition, engagement with communities to strategize how to overcome COVID-19
mistrust and encourage COVID-19 vaccination uptake is essential to ensure better outcomes
for people with autoimmune diseases. It is evident that society’s distrust of the government
has played a significant role in guiding society’s aversion towards accepting vaccinations [24].
The internet and various forms of social media allow for rapid sharing of health information;
however, COVID-19 misinformation is an issue that persists. To enhance public trust and
reduce vaccine hesitancy, it is important to consider and address those factors that lead
to mistrust.

Potential health risks are also major concerns because of a lack of experience with
the current COVID-19 vaccinations in those living with autoimmune diseases. Evidence
suggests that establishing clear communication strategies and protocols for the COVID-19
vaccination is challenging. Although it is apparent that vaccinations do not pose a more
prominent danger than the infections themselves, healthcare providers and communities
are still concerned about the potential risk of worsening autoimmune diseases owing to
insufficient data [25]. Currently, there is limited data available on the benefits and risks
of COVID-19 vaccines in patients with autoimmune diseases [26]. Another concern is the
long-term effects of the vaccines on the progression of certain autoimmune diseases, as well
as the overall quality of life among those living with autoimmune diseases. Additionally,
there is a gap in the knowledge base regarding health implications after vaccination, espe-
cially in those with autoimmune diseases or comorbidities [4]. Therefore, it is imperative
to include this population in COVID-19 vaccination research to build rapport, increase
knowledge dissemination, and continue to provide transparent information and effective
communication in the hope of increasing vaccination uptake.

In order to improve the rate of vaccine uptake, there is a need for an increase in policy
and protocol adherence that supports the prioritization of those with autoimmune diseases,
such as the utilization of tailored vaccination campaigns and communication efforts, as
well as the inclusion of this population in more vaccination-related research.

4.2. Policy Action & Future Implications

In January 2021, the Department of Health and Human Services, via the CDC and
ACIP, encouraged states to vaccinate those over 65 years of age who were vulnerable to
high-risk medical conditions [27]. Policies regarding vaccinating those with underlying
conditions were higher than the federal guidance in 20 states. This was because the
prevalence of major chronic conditions was 24-41% higher in vulnerable counties [10]. It is
apparent that 40% of the states strictly prioritized those with comorbidities (above federal
levels) to minimize health inequalities. More importantly, it is worth recognizing that only
a few states prioritized some socially vulnerable groups, while it was not mentioned at
the federal level. Moreover, indigenous communities have been largely ignored in the
pandemic response; however, only four states—Oregon, New Jersey, Utah, and Montana—
have prioritized indigenous populations for COVID-19 vaccination [10].
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Although the federal government led state policy during the pandemic response, there
were some intergovernmental conflicts between state and local governments. Across the
board, evidence shows that many state and local sectors are in constant competition [28].
States’ policing powers may create friction with local governments as they interfere with
local security or liberty. During the pandemic, states employed ceiling pre-emption, which
prohibited local governments from requiring anything other than state law [29]. There is
limited evidence on the analysis of COVID-19 vaccination policy action and policy adher-
ence in state versus local governments. However, regarding COVID-19 vaccination, federal
and state governments were at the forefront of vaccination, whereas local governments fol-
lowed. Further research is needed to review the local government’s response to COVID-19
vaccination and prioritization. While each county has its own community dynamics and
diversity, it is imperative to determine how local sectors responded and their adherence
to the state-provided policies and protocols. Understanding local governmental policies
regarding COVID-19 vaccination can lead to better service for vulnerable communities that
are in need, decreasing health inequalities and shedding light on future interventions to
increase vaccination access and self-efficacy [30].

4.3. The Common-Good Approach to Ethical Decision-Making

Although the pandemic is new, research is constantly emerging, and there is confidence
in the benefits of COVID-19 vaccines, specifically for those living with other comorbidities
or autoimmune diseases. Although vaccination is essential for saving all lives, vulnerable
populations such as those living with autoimmune diseases should be prioritized due to
the higher risk of complications and morbidity due to COVID-19.

This review examined the factors associated with hesitation in COVID-19 vaccination
among people with autoimmune diseases. Given the current evidence on COVID-19 and
its impact on vulnerable populations, we applied a common-good approach. The focus of
this approach is that society comprises individuals whose own good is inexorably linked
to that of the community. Therefore, community members are bound to pursue common
values and goals [31].

The common-good approach emphasizes that the social policies, social systems, insti-
tutions, and environments on which we depend are beneficial to everyone. This review
highlights the importance of achieving the action steps for policy development, and adher-
ence is necessary to overcome communication barriers and other obstacles to achieving
the common good. In the case presented in this paper, if culturally competent, adequate,
and effective communication is utilized to disseminate the safety and benefits of COVID-19
vaccination in vulnerable populations, including those living with autoimmune diseases
and other comorbidities, COVID-19 complications, and mortality due to the pandemic
should decrease [32]. This implies that tailored campaigns and initiatives are necessary
to minimize the difficulties in obtaining accurate COVID-19 vaccination information in
our target population [32]. Applying a common-good approach by building rapport with
vulnerable communities can increase the focus on appropriate measures and approaches
that address the underlying issues that lead to COVID-19 vaccine misinformation and
mistrust. Furthermore, collaboration and leadership engagement among various levels of
government is imperative to achieve success [33]. Employing the common-good approach
can contribute to assessing the reason behind factors that lead to vaccine hesitancy and
encourage policymakers to address these issues, leading to better outcomes [7].

Essentially, a common-good approach would ensure COVID-19 vaccines for vulnerable
populations that tend to fall in between the accessibility gaps. It is imperative to have an
alignment between policymakers, stakeholders, and healthcare providers to achieve the
best methods for overcoming COVID-19 vaccine hesitancy and increasing its uptake in
vulnerable communities [32,33]. However, traditional medical ethics include all four ethical
principles, while public health ethics tend to focus on beneficence, nonmaleficence, and
justice over individual autonomy [34]. When looking for approaches to increasing vaccine
uptake in vulnerable and marginalized populations, policymakers and health professionals
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need to consider which ethical approach is the best for not only their communities but also
for the sub-populations within their communities. The use of utilitarianism (maximizing
benefit to the greatest number of people) or the principle of nonmaleficence (minimizing
harms to individuals; thus, benefits outweigh any potential burdens) may not work for
every community or population. Individual autonomy, such as the Rights Approach, which
allows people to have the dignity to choose freely and for their choices to be respected, also
needs to be considered by policymakers when they are discussing the overall health of
their communities [35].

5. Conclusions

COVID-19 vaccine hesitancy among people with autoimmune diseases is a public
health concern, especially because these vulnerable populations are at an increased risk
of mortality from COVID-19. Several factors that contributed to vaccine hesitancy in
these groups were identified in this study. Although there is limited research on the
safety and efficacy of the COVID-19 vaccine, specifically in people with autoimmune
diseases, including its long-term effects, previous studies have shown that vaccination
is safe and effective for people living with autoimmune diseases [20]. The scarcity of
experience, misinformation, lack of education, and government mistrust are primary
causes of vaccine hesitancy.

Policy action adherence is imperative in shifting the focus on this population, leading
to the opportunity for multi-sectoral collaborations that fill the gaps that exist to increase
the uptake and rate of vaccination in this population. Although present policy protocols
prioritize COVID-19 vaccination for the elderly with underlying conditions, there are not
adequate policy protocols that prioritize those living with autoimmune disease, regardless
of age. Effective evidence-based communication strategies that focus on the benefits
and safety associated with the vaccine while addressing issues of fear, mistrust, and
misinformation can reduce COVID-19 vaccine hesitancy and increase vaccine self-efficacy,
especially in those living with autoimmune diseases.

6. Limitations and Future Research

This study had some limitations. Our review focuses specifically on COVID-19 vac-
cine hesitancy among people with autoimmune diseases. In addition, our review only
included studies published in peer-reviewed journals. This could have introduced a risk
of publication bias. There is also the risk of volunteer bias from the included studies in
our review because participants who volunteered to participate may differ systematically
from the general population. Furthermore, our research may have missed essential studies
that were non-English and conducted in other countries because it was restricted to studies
conducted in English and the United States. This is likely to have increased the risk of
selection bias in this study.

Future research that utilizes a systems-thinking approach to include effective and co-
ordinated communication with federal, state, and local jurisdictions needs to be conducted.
Policies must aim to ensure that guidance issued at the federal level is relevant and sensitive
to state and local needs and applicable to vulnerable and/or marginalized populations.
Further studies are needed in looking at COVID-19 vaccines in people with autoimmune
diseases and providing strategies to utilize policy to implement tailored communication
efforts in this population.

Author Contributions: Conceptualization, N.S. and J.E.A.; methodology, J.E.A.; analysis, N.S.;
writing—original draft preparation, N.S. and J.E.A.; writing—review and editing, ].E.A., N.S.,, W.A.M.
and K.C.W.,; supervision, W.A.M. and K.C.W. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.



Vaccines 2023, 11, 1283 14 of 15

Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The COVID-19 Pandemic in 2023: Far from over. Lancet 2023, 401, 79. [CrossRef] [PubMed]

Lazarus, ].V.; Wyka, K.; White, T.M. A survey of COVID-19 vaccine acceptance across 23 countries in 2022. Nat. Med. 2023, 29,
366-375. [CrossRef]

Tharwat, S.; Abdelsalam, H.A.; Abdelsalam, A.; Nassar, M.K. COVID-19 vaccination intention and vaccine hesitancy among
patients with autoimmune and autoinflammatory rheumatological diseases: A survey. Int. J. Clin. Pr. 2022, 2022, 5931506.
[CrossRef] [PubMed]

Tsai, R.; Hervey, J.; Hoffman, K.; Wood, J.; Johnson, J.; Deighton, D.; Clermont, D.; Loew, B.; Goldberg, S.L. COVID-19 vaccine
hesitancy and acceptance among individuals with cancer, autoimmune diseases, or other serious comorbid conditions: Cross-
sectional, internet-based survey. JMIR Public Health Surveill. 2022, 8, €29872. [CrossRef] [PubMed]

Mohanasundaram, K.; Santhanam, S.; Natarajan, R.; Murugesan, H.; Nambi, T.; Chilikuri, B.; Nallasivan, S. COVID-19 vaccination
in autoimmune rheumatic diseases: A multi-center survey from southern India. Int. . Rheum. Dis. 2022, 25, 1046-1052. [CrossRef]
Peshevska-Sekulovska, M.; Bakalova, P.; Snegarova, V.; Lazova, S.; Velikova, T. COVID-19 vaccines for adults and children with
autoimmune gut or liver disease. Vaccines 2022, 10, 2075. [CrossRef]

Boekel, L.; Hooijberg, F.; Van Kempen, Z.L.E.; Vogelzang, E.H.; Tas, S.W.; Killestein, J.; Nurmohamed, M.T.; Boers, M.; Kuijpers,
T.W.; Van Ham, S.M.; et al. Perspective of patients with autoimmune diseases on COVID-19 vaccination. Lancet Rheumatol. 2021,
3, €241-e243. [CrossRef]

Gaur, P,; Agrawat, H.; Shukla, A. COVID-19 vaccine hesitancy in patients with systemic autoimmune rheumatic disease: An
interview-based survey. Rheum. Int. 2021, 41, 1601-1605. [CrossRef]

Correa-Rodriguez, M.; Rueda-Medina, B.; Callejas-Rubio, J.L. COVID-19 vaccine literacy in patients with systemic autoimmune
diseases. Curr. Psychol. 2022, 42, 13769-13784. [CrossRef] [PubMed]

Jain, V.; Schwarz, L.; Lorgelly, P. A rapid review of COVID-19 vaccine prioritization in the U.S.: Alignment between federal
guidance and state practice. Int. ]. Environ. Res. Public Health 2021, 18, 3483. [CrossRef]

John, P.; Heith, K.; Johnson, E.; Gaeta, M. Ethical considerations for a COVID-19 vaccine mandate. Soc. Crit. Care Med. 2021.
Available online: https://www.sccm.org/Blog/June-2021/Ethical-Considerations-for-a-COVID-19-Vaccine-Mand (accessed on
1 April 2023).

Sekalala, S.; Perehudoff, K.; Parker, M.; Forman, L.; Rawson, B.; Smith, M. An intersectional human rights approach to prioritising
access to COVID-19 vaccines. BM] Glob. Health 2021, 6, €004462. [CrossRef] [PubMed]

Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.; Horsley, T.; Weeks, L.;
et al. PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and explanation. Ann. Intern. Med. 2018, 169, 467-473.
[CrossRef] [PubMed]

Uhr, L.; Mateen, EJ. COVID-19 vaccine hesitancy in multiple sclerosis: A cross-sectional survey. Mult. Scler. ]. 2021, 28, 1072-1080.
[CrossRef] [PubMed]

Wells, G.A.; Shea, B.; O’Connell, D.; Peterson, J.; Welch, V.; Losos, M.; Tugwell, P. The Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studies in meta-analyses. In Proceedings of the 3rd Symposium on Systematic Reviews: Beyond
the Basics, Oxford, UK, 3-5 July 2000.

Smith, B.A.; Ricotta, E.E.; Kwan, J.; Evans, N.G. COVID-19 risk perception and vaccine acceptance in individuals with chronic
disease. MedRxiv 2022, 19, 37.

Herman, H.S.; Rosenthaler, M.P,; Elhassan, N.; Weinberg, ].M.; Satyam, V.R.; Wasan, S.K. COVID-19 vaccine hesitancy among
patients with inflammatory bowel diseases at a diverse safety net hospital. Dig. Dis. Sci. 2022, 67, 5029-5033. [CrossRef]
Duculan, R.; Mancuso, C.A. Perceived risk of SARS-CoV-2 at the start of the COVID-19 pandemic and subsequent vaccination
attitudes in patients with rheumatic diseases: A Longitudinal Analysis. J. Clin. Rheumatol. 2022, 28, 190. [CrossRef]

Ehde, D.M.; Roberts, M.K,; Humbert, A.T.; Herring, T.E.; Alschuler, KN. COVID-19 vaccine hesitancy in adults with multiple
sclerosis in the United States: A follow up survey during the initial vaccine rollout in 2021. Mult. Scler. Relat. Disord. 2021, 54, 103163.
[CrossRef]

Bogart, L.M.; Ojikutu, B.O.; Tyagi, K.; Klein, D.J.; Mutchler, M.G.; Dong, L.; Lawrence, S.J.; Thomas, D.R.; Kellman, S. COVID-19
related medical mistrust, health impacts, and potential vaccine hesitancy among Black Americans living with HIV. J. Acquir.
Immune Defic. Syndr. 2021, 86, 200. [CrossRef]

Shaw, Y.P.; Hustek, S.; Nguyen, N.; Starlin, M.; Wipfler, K.; Wallace, B.I.; Michaud, K. Rheumatic disease patient decision-making
about COVID-19 vaccination: A qualitative analysis. BMC Rheumatol. 2022, 6, 76. [CrossRef]

Wu, H.; Ward, M.; Brown, A.; Blackwell, E.; Umer, A. COVID-19 vaccine intent in Appalachian patients with multiple sclerosis.
Mult. Scler. Relat. Disord. 2022, 57, 103450. [CrossRef]


https://doi.org/10.1016/S0140-6736(23)00050-8
https://www.ncbi.nlm.nih.gov/pubmed/36641201
https://doi.org/10.1038/s41591-022-02185-4
https://doi.org/10.1155/2022/5931506
https://www.ncbi.nlm.nih.gov/pubmed/35685586
https://doi.org/10.2196/29872
https://www.ncbi.nlm.nih.gov/pubmed/34709184
https://doi.org/10.1111/1756-185X.14378
https://doi.org/10.3390/vaccines10122075
https://doi.org/10.1016/S2665-9913(21)00037-0
https://doi.org/10.1007/s00296-021-04938-9
https://doi.org/10.1007/s12144-022-02713-y
https://www.ncbi.nlm.nih.gov/pubmed/35068910
https://doi.org/10.3390/ijerph18073483
https://www.sccm.org/Blog/June-2021/Ethical-Considerations-for-a-COVID-19-Vaccine-Mand
https://doi.org/10.1136/bmjgh-2020-004462
https://www.ncbi.nlm.nih.gov/pubmed/33627362
https://doi.org/10.7326/M18-0850
https://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.1177/13524585211030647
https://www.ncbi.nlm.nih.gov/pubmed/34313513
https://doi.org/10.1007/s10620-022-07413-y
https://doi.org/10.1097/RHU.0000000000001826
https://doi.org/10.1016/j.msard.2021.103163
https://doi.org/10.1097/QAI.0000000000002570
https://doi.org/10.1186/s41927-022-00307-6
https://doi.org/10.1016/j.msard.2021.103450

Vaccines 2023, 11, 1283 15 of 15

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

Felten, R.; Dubois, M.; Ugarte-Gil, M.F,; Chaudier, A.; Kawka, L.; Bergier, H.; Costecalde, C.; Pijnenburg, L.; Fort, J.; Chatelus, E.;
et al. Vaccination against COVID-19: Expectations and concerns of patients with autoimmune and rheumatic diseases. Lancet
Rheumatol. 2021, 3, e243-e245. [CrossRef] [PubMed]

Van Oost, P.; Yzerbyt, V.; Schmitz, M.; Vansteenkiste, M.; Luminet, O.; Morbée, S.; Van den Bergh, O.; Waterschoot, J.; Klein, O.
The relation between conspiracism, government trust, and COVID-19 vaccination intentions: The key role of motivation. Soc. Sci.
Med. 2022, 301, 114926. [CrossRef] [PubMed]

Ali, Z.; Sarwar, M.; Ansar, S.; Awan, U.A.; Ahmed, H.; Aftab, N.; Afzal, M.S. COVID-19 vaccination hesitancy in patients with
autoimmune diseases: A mystery that needs an immediate solution. Soc. Sci. Med. 2021, 93, 5216-5218. [CrossRef] [PubMed]
Momplaisir, EM.; Kuter, B.J.; Ghadimi, F; Browne, S.; Nkwihoreze, H.; Feemster, K.A,; Frank, I.; Faig, W.; Shen, A K.; Offit, PA,;
et al. Racial/ethnic differences in COVID-19 vaccine hesitancy among health care workers in 2 large academic hospitals. JAMA
2021, 4, €2121931. [CrossRef]

Agazzi, E. The Coronavirus pandemic and the principle of common. Bioeth. Updat. 2020, 6, 63-66. [CrossRef]

Tolbert, J.; Kates, J.; Michaud, J. The COVID-19 vaccine priority line continues to change as States make further updates. KFF
2021. Available online: https:/ /www.kff.org/policy-watch/the-covid-19-vaccine-priority-line-continues-to-change-as-states-
make-further-updates/ (accessed on 1 April 2023).

Islam, N.; Lacey, B.; Shabnam, S.; Erzurumluoglu, A.M.; Dambha-Miller, H.; Chowell, G.; Kawachi, I.; Marmot, M. Social
inequality and the syndemic of chronic disease and COVID-19: County-level analysis in the USA. JECH 2021, 75, 496-500.
Velasquez, M.; Andre, C.; Shanks, T.; Meyer, M.]. Thinking Ethically; Markkula Center for Applied Ethics: Santa Clara, CA, USA, 2015.
Kadambari, S.; Vanderslott, S. Lessons about COVID-19 vaccine hesitancy among minority ethnic people in the UK. Lancet Infect.
Dis. 2021, 21, 1204-1206. [CrossRef]

Velikova, T.; Georgiev, T. SARS-CoV-2 vaccines and autoimmune diseases amidst the COVID-19 crisis. Rheumatol. Int. 2021, 41,
509-518. [CrossRef]

Truong, M.; Paradies, Y.; Priest, N. Interventions to improve cultural competency in healthcare: A systematic review of reviews.
BMC Health Serv. Res. 2014, 14, 99. [CrossRef] [PubMed]

El Amin, A.N.; Parra, M.T,; Kim-Farley, R.; Fielding, J.E. Ethical Issues Concerning Vaccination Requirements. Public Health Rev.
2012, 34, 14. [CrossRef]

Sween, L.; Ekeoduru, R.; Mann, D. Ethics and pitfalls of Vaccine Mandates. ASA Monit. 2022, 86, 24-25. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/S2665-9913(21)00039-4
https://www.ncbi.nlm.nih.gov/pubmed/33655219
https://doi.org/10.1016/j.socscimed.2022.114926
https://www.ncbi.nlm.nih.gov/pubmed/35344775
https://doi.org/10.1002/jmv.27014
https://www.ncbi.nlm.nih.gov/pubmed/33851730
https://doi.org/10.1001/jamanetworkopen.2021.21931
https://doi.org/10.1016/j.bioet.2020.04.001
https://www.kff.org/policy-watch/the-covid-19-vaccine-priority-line-continues-to-change-as-states-make-further-updates/
https://www.kff.org/policy-watch/the-covid-19-vaccine-priority-line-continues-to-change-as-states-make-further-updates/
https://doi.org/10.1016/S1473-3099(21)00404-7
https://doi.org/10.1007/s00296-021-04792-9
https://doi.org/10.1186/1472-6963-14-99
https://www.ncbi.nlm.nih.gov/pubmed/24589335
https://doi.org/10.1007/BF03391666
https://doi.org/10.1097/01.ASM.0000820408.65886.28

	Introduction 
	Materials and Methods 
	Search Strategy 
	Study Selection 

	Results 
	Study Characteristics 
	Quality Appraisal 
	Factors Associated with COVID-19 Vaccine Hesitancy 
	Vaccine Safety, Efficacy, Concern Vaccine May Interfere with Medication and Fear of Adverse Reaction 
	Fear of Worsening Symptoms, Mistrust, and Vaccine Causing Other Diseases 
	Apprehension about the Newness of the Vaccine, Needing More Information, the Fast Approval Process of the Vaccine 

	Discussion 
	Factors Related to Vaccine Hesitancy 
	Policy Action & Future Implications 
	The Common-Good Approach to Ethical Decision-Making 

	Conclusions 
	Limitations and Future Research 
	References

