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majority black sample in the Southern US:
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study
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Abstract

Background The COVID-19 pandemic continues to have high caseloads in the US, with vaccines a critical compo-
nent of the response. Disparities in COVID-19 morbidity and mortality have been identified across states and racial/
ethnic groups, which are likely in part due to disparities in COVID-19 vaccine uptake. This study aims to better under-
stand and contextualize COVID-19 vaccine hesitancy among persons from under-represented racial/ethnic popula-
tions in the Southern US.

Methods We conducted 29 in-depth interviews with a sample of households in Atlanta, GA that were selected from
an address-based sampling frame. We purposively approached households, from February 6 to June 27,2021, that
declined participation in a national COVID-19 serosurvey to gain perspectives of people who are often under-repre-
sented in research. Interviews were conducted in-person or over phone calls for participants with that preference.
Thematic analysis was used to identify barriers and facilitators of COVID-19 vaccination, and to contextualize drivers of
vaccine hesitancy.

Results Decision-making about vaccination was described as dynamic, and was compared to the feeling of being on
a roller coaster. The predominant reported sources of information were mass media and social media. Facilitators of
vaccination included altruism, positive communication from trusted community members and workplace colleagues,
and local vaccine provision sites. Driving reasons for vaccine hesitancy included limited trust in the government and
concerns about COVID-19 vaccine safety, which one participant compared to jumping off a cliff without a tested
rope. Among a subset of participants, beliefs regarding perceived intent to harm the Black community were preva-
lent. Opportunities to optimally address vaccine hesitancy included countering negative social media messages with
positive messaging that matches the community’s vivid ways of discussing vaccines, collaborating with community
stakeholders on vaccine promotion efforts, and offering workplace-based vaccine promotion efforts.

Conclusions This study presents data that indicate it may be optimal to more broadly define‘community’in COVID-
19 vaccine promotion efforts to include social media and workplace venues. To optimize vaccine and vaccine booster
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uptake and equity, public health must address historic racism and other concerns by using outreach that is grounded

in communities.
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Introduction

The COVID-19 pandemic first emerged in the United
States in 2019, yet cases and hospitalizations continue
in 2022 at high rates [1], making vaccination efforts of
continuing importance. As of May 18, 2022, there were
82,820,565 reported cases and 998,512 deaths cumu-
latively nationwide [1], with 1,981,571 cases and 31,794
deaths occurring in the state of Georgia [2]. Along with
this substantial toll, racial disparities in COVID-19 infec-
tions, hospitalizations, and deaths have been identified
nationally, with Black Americans having higher mor-
bidity and mortality compared to non-Hispanic White
Americans [3].

Being one of the most successful public health inter-
ventions, vaccination prevents 4—5 million deaths every
year from a variety of infectious diseases in all age groups
[4]. In December, 2020, the United States Food and Drug
Administration (FDA) issued an Emergency Use Author-
ization (EUA) for the first COVID-19 vaccine, and sub-
sequently has provided approval for two COVID-19
vaccines [5]. Currently, COVID-19 vaccines are recom-
mended for persons aged 6 months and older. Boosters
are recommended for persons aged 6 months and older.
COVID-19 vaccination is the most effective approach to
protect against severe illness and mortality.

However, despite success in COVID-19 vaccine
development and the great need for vaccination, vac-
cine uptake rates have been suboptimal. In the US,
78% (258,463,968) have received at least one dose of a
COVID-19 vaccine, and 67% (221,190,484) were fully
vaccinated as of May 27, 2022 [6]. In Georgia, vaccina-
tion rates are lower than the national average, with only
64% (6,667,289) of residents having received at least one
dose, and 56% (2,492,281) fully vaccinated as of May 25,
2022 [7]. Given wide, no-cost availability of COVID-19
vaccines, suboptimal vaccine uptake rates are mostly due
to vaccine hesitancy [8, 9]. These vaccine uptake rates
also indicate racial disparities, with Black people seem-
ing more hesitant to get vaccinated compared to non-
Hispanic White and other racial minority groups in most
US states, for whom drivers of vaccine hesitancy might
be different [10, 11]. In Georgia, more than half (55%) the
Black population has not yet received a dose of a COVID-
19 vaccine [7].

Disparities in vaccine uptake for Blacks versus Whites
have been observed, and this gap has been attributed to

historical racism, current discrimination, mistrust of the
medical system, and the lack of diverse race representa-
tion in clinical trials among Black persons [12—14]. Racial
disparities in vaccination indicate different contexts that
shape attitudes towards vaccines, suggesting the need
for tailored communication and intervention strategies
for vaccine and vaccine booster promotion. In addition,
Black persons are often under-represented in clinical tri-
als [15]. A study reviewed all COVID-19 vaccine clinical
trials found that Blacks represented only 3-10%, while
White persons comprised over 80% at all age levels [14].
However, limited studies have examined the context of
vaccine attitudes among under-represented racial/ethnic
groups in the southern US. This study aims to describe
the context surrounding COVID-19 vaccine attitudes
among a majority Black sample in order to inform
COVID-19 vaccine promotion strategies.

Methods

This study was part of a national COVID-19 serosur-
vey in which households were selected with probability
sampling from a national address frame that includes
nearly all residential addresses in the United States
[16]. For the qualitative portion of this study, we sought
to gain perspectives of people who are often under-
represented in research projects due to not accessing
COVID-19 healthcare services or lack of interest in
participating in research. We purposively approached
households that declined participation in the national
serosurvey, and offered them an opportunity to par-
ticipate in an in-depth interview about participation
in COVID-19-related research and attitudes toward
COVID-19 vaccines. Recruitment occurred in the met-
ropolitan area of Atlanta, GA, during February 6 — June
27, 2021. This study oversampled predominantly Black
and Hispanic census tracts to gain the perspectives
of Black and Hispanic individuals. More than half of
the interviews (19/29) were conducted prior to when
COVID-19 vaccines were available to all residents of
Georgia (March 25, 2021). All interviews occurred at a
single time point. For all interviews, however, vaccines
had been authorized under FDA EUA, and their release
to all members of the general public was planned once
there was sufficient supply. Teams of three recruit-
ers conducted a door-to-door strategy, approaching
selected households during weekend and non-business



Huang et al. BMC Public Health (2023) 23:88

hours with a verbal offer of study participation. To
obtain a diverse sample, we targeted sampling in cen-
sus tracts with higher minority race/ethnicity concen-
trations. Recruitment stopped when no new unique
themes were identified (data saturation). Eligible par-
ticipants were 18 or older and willing to complete a
verbal consent process. All in-person interviews were
conducted outdoors, utilizing recommended social dis-
tancing techniques, by trained research assistants with
appropriate face mask protection. Participants who
preferred to complete a phone interview were provided
that option. Each interview was audio recorded and
lasted approximately 30—40 min. A compensation of a
$50 gift card was provided to each participant.

The interview guide was informed by the Theoreti-
cal Domains Framework (TDF) for investigating prob-
lems in implementation of health interventions [17].
Focusing on attitudes toward COVID-19 vaccines, the
interview used open-ended questions to explore TDF
domains including COVID-19 knowledge, perceived
benefits and consequences of vaccination at individual
and community levels, emotions, trust, social influ-
ences, goals/intentions, and action plans [see Addi-
tional file 1]. Some interviews occurred during a time in
which not all participants were eligible for a COVID-19
vaccine, and interview guides were designed to accom-
modate this issue.

All interviews were audio recorded and transcribed
verbatim. Thematic analysis was used to explore bar-
riers and facilitators of COVID-19 vaccination [18].
Initial codes were deductively generated following the
TDF domains in the codebook, and subsequently we
developed a series of inductive codes after each team
member reviewed at least three transcripts. Each tran-
script was coded by two independent coders, with dis-
crepancies resolved through discussion or consulting
with a third team member. After coding was completed,
overarching concepts and themes were identified and
discussed by the research team. All transcripts were
managed and coded using MAXQDA 2020 (VERBI
Software, 2019).

We coded the interview transcripts with TDF domains
and inductive codes. However, during the analysis, we
identified some themes that were most revealing of
participants’ beliefs on COVID-19 vaccination. There-
fore, in Table 2, we structured the themes with example
quotes, and interpreted the data in light of public health
implications for each theme, an approach we have used
previously to facilitate the utility of qualitative data for
public health practice [19]. The Consolidated Criteria
for Reporting Qualitative Research (COREQ) checklist is
presented with more details [see Additional file 2].
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Ethical approval
This study was reviewed and approved by the institutional
review broad of Emory University (IRB #00000695).

Results

Sample characteristics

A total of 262 households were visited by the research
team, and 29 participants consented to participate the
interview. For the majority of non-participating house-
holds, residents were not at home at the time the inter-
view team offered study participation. The 29 interviews
participants had an average age of 48.7 years (range
18-77) and nearly half (13/29) were female. The major-
ity were Black/African American (16/29), five were
Hispanic/Latinx, two were Asian, and six were White
(Table 1). All participants were aware of COVID-19 vac-
cines and about two-thirds of the participants (20/29)
reported willingness to get vaccinated, with 9/20 having
received at least one vaccine dose before the interview.
Overall, participants willing to receive COVID-19 vac-
cines perceived it as a protection from a dangerous virus,
and believed that vaccination in their community would
facilitate a return to “normal’, which was described as life
before COVID-19 pandemic.

Changing vaccine beliefs

A common theme across all participants was that vac-
cination beliefs and perceptions were not static. Instead,
vaccine beliefs were described as dynamic processes
both at individual- and community-levels (Table 2). One
participant compared his vaccine opinions to a “roller
coaster” that cycled between positive and negative feel-
ings (#5, Black male, age 42). Another participant noted
that people in her community were changing their posi-
tions over time towards a more favorable attitude on vac-
cination (#12, Black female, age 55). Another participant
described that before making a vaccination decision,

Table 1 Sociodemographic  characteristics  of

February to June 2021 (N=29)

participants,

N (%)

Age (mean, SD) 48.7,16.7
Sex

Male 16 (55)

Female 13 (45)
Race/ Ethnicity

Black 16 (55)

White 6(21)

Hispanic/Latinx 5(18)

Asian 2(6)




Page 4 of 13

(2023) 23:88

Huang et al. BMC Public Health

(6¢ 26e ‘Sjew djuedsiH ‘6#) eyl )|

Hn1s ‘ddy/sieypn Hoogede i “eIpaU ayi Ag 10| B padusnjjul
S| (saualed Aw) uopesauab syl ssanb | -+-aidoad pue 1oulaiul
31 U0 Jeay noA sBulyy Jo asnedaq audIeA 34} Inoge [edndays
AJan 31om A3y Alunwiwlod Aw ul Ajjeppadsa ajdoad jo 10| v

(65 9be ‘Djew yde|g ‘/#) BulyIfIaA 1NOGe SILIO0AYL
A2e11dSU0D JO S10] PUB SUJED UONISIS SILL ISN[ SeM 1] *(SPUSL) AW)
WAy} 10} 90UadxXa [pUOSIad AUB SBA 11 3UIL1 LUOP | 9N NOA

(Lt 9be ‘sjew auym

‘Z#) "M JO pPUS JaY1IS JBSU 3I2YMOU W] ‘0S "Uamiaq Ul syujod [je
pUE,SPUIW INO |0J3U0 03 BulAil JUsWUISA0b 3Y) JO [001 B S|,
SNSISA, 1 OP PINOYS SUOAISAS PUB J9AS BUIY 153q aY3 S, W 91y
9|doad swios 1 9A0| 3|doad swos ‘05 "wini1dads ayi JO Spus ||e
196 01 bul0b 24,N0A 4I9A31BYM JO P33} }00gadE INOA PRI NOA

(G obe

‘Sjew dIUedSIH #) SMaU 9yl WO A||edIseq uolieudiojul Aul 196
| *** "BIPAW [RIDOS SY3 ||B UO JB3Y NOA 1843 JJN1S Y1 JO SUON “*
“uolIeWIOjU| 210U JOj BUIYOO| 91,9M ‘B1ep 2I0W 10} BUINOO| 319/

(&

‘(ddysieym ~ooq obe ‘aeway Yoer|g ‘S | #) ‘SIopuOdsal 11y U1 [|e ‘SasINU 3y pue

-92e4 ‘90N NoA 6°3) swioje|d ay) ssoude o1eledsip i asn snedaq $10190p 3U3 03 UBIS| | BUIYIAIBAS MOUY | 'UPNU OS A | UDIEM |
‘Buibessaul sulddeA 104 Suope|d eIpaW [e1d0s |[e 9beIdAT « ) 3 ) )

'65399N5 UONBUIIIRA 6 |-JIAOD JO SIARLIRU AN (S o6e ‘Sjew u_chmE €1#) AL UO Jeay am

Js0d Buiziseydws ‘soussaid eIpaW e1205 ey J1/gnd 2seaiou] « BuIyIAI9AS JO 9SNeDSQ Paieds ale ojdoad ‘SouwLUIOS 18yl Uyl |

‘BIPaW [B120S UO suondadiadsiu pue (€€ obe ‘s|eway 32e|g ‘g#) 'SMaU SY1 yo1em | Jayye dn sbuiyy

UoIeWLIOUISIU BulssaIppe AQ SWIOU UOI1eUIdIeA-01d 21e|1De - 00| PUB UD4e3Sal |]13S ||IM | USY3 INg 10| B SMAU SU1 Yd1em |

(¢ obe ‘sjeway yoe|g
'84) /BUIDDRA 6 [-JIAQD B IUBM | ‘A3, 91| 9 pUB 01 IsN[ | 21042q
uolewloyul 210Ul 196 pue Apnis 01 aAeY | pue ‘peal 0} aAey |

(GG obe ‘Sjewayyor|g ‘71 4) Pa1euIddeA 196 pue peaye ob 01

dais es1xe 1ey1 bupiel ale Ajjenioe Ayl pue spuiw J1ayi buibueyo

a1e 9jdoad 1eY1 995 MOU | INg "9 P|NOM 1l 3jBS MOY| ‘9P SEM I

158} MOY Pauosanb (AJIUNWIWOD 3I0M AU Ul) SUOAISAS YUIY) |

(¢t 2be ‘sjew 2e|g 'S#) ‘PeoI 9Y1 JO 3|pPIW JO

"9WI1 J9AO SUOISIDIP JIay) aew sjdoad  pury *aAnebau ‘aAnIsod ‘aAnebaU ‘DAIISOd 1121SPOD US||0J B 1RYM

SE 'aNUNUOD PINOYS SISHO $191500G pue bulbessaw SUIDdeA « -9WOS U33q sey 1l Jo uoluldo Aw ‘NOA Yim 1saUoy oG 01 ‘|9

$92IN0S
uonewlojul auIddoeA Hcmtoo_rc_ Se eIPpaWl [BIDOS pue elpall SMaN

$J9119q auIddeA bulbueyd

suoneddwi yyeay signd sajonb sjdwex3y

saway |

(6C=N) "1 70z 2unf 01 A1einga4 ‘suaplisai eibioan) buowe suonedijdwi yieay d1jgnd yum Aouelisay auidden 6| -QIAQD 40} SoUWayl [ed1D T dlqeL



Page 5 of 13

(2023) 23:88

Huang et al. BMC Public Health

(o abe "Sepy ydelg

‘01#) Apog Aw ul BuIMOIY] W, 18Y3 JO SUOINULSP Y1 pUBlSIapUN
L,UOP | 1BY1 S[EDILISYD pUR 1U2Id 0/ YIm [00D 3¢ 01 pasoddns
noA pue Jay1ab01 Jnis siyr moaya 01 buiysni Aay1 31 op o1 pled
oy ey ajdoad |je ‘yound ay1 01 Wiy 1e9q° " "ssanb | 01 Bulkiy

sem oym duini| pue Buiop 1one4 106 noA 1eya gol ysni siyx ‘o

(€t 9be ‘ajew ye|g ‘v#) 1YDL ||e 31| SBIPNIS 358yl ||8 aAeY
NOA pue $1eaA U1 10 dAY 10§ PR1S1 UD3q 1UlR 1] 'M3U S 95Nedag
"MaU S,11 2sNedaq BUIYIRWOS Inoge [eddays S| APOgAIanS ueaw |

(¢t obe

‘9B ¥2B|g ‘G#) "S1D949 IPIS UIRI9D INOGE. 24NS A|[eal 10U 3l A3y}
1ey1 sBUIY1 SWOS dn peal 9A | “SPURIQ JUDISHIP 941 U9aMIS]
SSDUBIAHIP SY3 INOGE UOIIRWIO)UL JO 10| B 10U S84 IINb

0S P2dOjaASP SeM 1l 95N UISDUOD SUIOS ISN[ S 21941 ‘|9

(L1 9Be ‘S[eW SUYAM ‘T#) "SI UYL
‘PHOM 941 INOYBNOIYY  ASY3 1l 9AI1D943 MOY INOge MIIA [eD131j0d JI9Y) uo paseq sbulyl

Pa1sNI} pUB Paysl|gelsa ale A3yl pue ‘Mau 10U aie SI31S00q Ju134Ip Bulkes s2U0AI9AT " "1l JO asnedaq adeys peq uj ale
pue s2UIDILA 6 |-JIAQD 18yl uonedunwwod uf aziseydwi -  2jdoad O ydung e pue awil JO 1sem Big B S, SAIIDYS 10U S J|
'SSOUDAIIDAYD ‘dea) e 2.} pue sapjue AW punole 1|

pue A13JeS UIDIBA UO 3DUIPIAS DYIIUIIDS S1eINDDe 9pIA0ld +  deuls 01 buljjim w,| 310j2q dn 3oeq $30UNOQ PIOD 1BY3 4NS el
"SI3QUIBU ALUNWIWOD Palsnil pue suadxa  NoA 13| 01 BUIob i *ay1| 5,31 1eym 335 01 SAIp ybiy ay1 Jo dwinf
JY1IUSIDS Paisnil Woly buibessawl yijeay dljgnd a1euiuassig 03 uosiad 151y ay3 9 35| SUOSUIOS 13| O3 A|9¥I| 240U Wi,| ‘Ajpjuel

(/£ 26e ‘Sjeway) a1y ‘94) 1 196 01 3uam 3jdoad pue ,auiddeA 3y}
S919H, ‘PIES 1SN[ NOA™ " "PEY 0S 10U 31 SABS 9UO SIYL ‘YO ploy sAes
3UO SIY3 ‘1 19D SABS SUO SIY} 1] 2I19M M }UIY} LUOP | 'BUPDIeA

410q ‘pasn sem 11 jUlyl | 9snedag ynis pue buiubreduted [ednijod
ay1 buunp pauaddey 11 1ng 3w 03 peq s ‘A;R1euniojun PYnis
SUIES 3U3 Y1IM PIeOq UO [[B S19M 3M 11 'SEM 11 31| [99) 3,UOP |
puNoJe SWI1 SIY] "94es JaY10 Yoes pue A1unod ayi buidaay o1
P31eDIPSP 210U PUB 3UN] Ul 3JOW 349M S 09, 343 Ul 3|doad yuiyy |

(c¢ obe ‘Sjeway yor|g ‘g4) ‘Bullquurl 3G ||, 2Y 95N€I3Q SARS 3y
sBUIYY 9Y1 353 L,UOP IsN[ | ** uoIeUIOUI SIY 1SNJY 3,Uop | "dwin. ]

(€6 obe ‘Sjewsy diuedsiy
‘€#) "uonensiuiwpe sduwniy (1ou)’ " MOU JUSWUISA0D U1 ‘|9

'SS9JDR 9UIDIRA 9HBIN0DUS 0} S1oYs uesiiiediq 910Woid « - JUBLILIBAOB 343 10U ‘[[2M JUSWUIBACE 941 D Y1 (1SN |)
RIVEIWIVIEYNelo]

ay1 Ag parioddns A|3|0s 10U a1e SauPdeA 6 -JIAOD 1eY3 Jead (/1 208 ‘9jeW SUYM ‘TH#) "SI 1 UIYY A3U1 3 9AIID3YS MOY INOgR
Ajd1jdwr buiyew ‘uoiowold aUDIeA Ul AHUNWIWOD apnpu| « M3IA [eD131]0d JI9Y1 UO paseq Sbulyl Judiayip bulkes suokiang

K13JeS UIDIRA 6| -QIAOQD INOGE WSS

1USWIUIRAOB DY Ul ISNJY paYiwr]

Sialleg

suonedidwi yyjeay oiqngd sajonb ajdwexy

sawsy L

(panunuod) g ajqey



Page 6 of 13

(2023) 23:88

Huang et al. BMC Public Health

(G obe 'sjew oe|g '/ Z#) (UIDDBA) S19Y1 Ul BUIL1SWOS

pumnd Asy1 pue sn Jo oS d1eulwl|d 01 306 (JUSUWUISA0D ay3)
A3y " *|osiuod uonendod ‘uonendod - -asdAjedody aiquioz
931 01 ppe 01 BUIOb (SUDDeA) S 1YL 1| [994 | pue 9sdAjedody
3IqWIOZ 343 Ul 9A3112q A|[eal | INQ ‘AZeJd pUNOS O3 JUBM J,UOP |

(o obe ‘sjew yde|g

‘0L#) "9UIDIBA 31 %001 1eY3 10419 Ul Palp 1eyl Jariodas smau
Syl Inoge bupy|el says apm A " *seb uosiod say1 11 buijed sem
9H "1 1surebe uadiad 0| SRY Aog Aul 03 Buiy|el Ajgeqold sem |

(6S obe ‘3jeW Xde|g
'/4) -9)doad yoe|g ||e 22111215 03 Juem A3y | 9|doad 3de|g Joj 10U
SI 9UIDDRA 3] "APOGAIDAS |13 0} SJUBM $31D) [|Ig (1_Y1 PIeay aA,|)

(92 obe ‘Sjewayor|g ‘G L #) 'DUIDIRA SIY) JO

syuow 1ybIa 1noge Jaiye dois ||im 1eay INoA Moy pue 'salquioz

*S911INDb3aU] UY1[eay SW02I9A0 A[9A11DR 01 SAem 1noge mou uo Bujob salioayy Adelidsuod Auew os 106 aA Ay |

Se JUSWIBaI) PUB SUIDIRA 6| -QIAQD UISPOW Ul ISNJ1 910WOold “*Jeyl 91| Jnis buiApnis uaag oA, 1eyl Ul
“WIDISAS [BDIPAW  JaA3I[9q e 1snf W, 0B 01 Wyl Juem A3y 1eyi Aem ay1 sbulyl bul

JUS1IN JO 1SNJISIUI 0} BUIPe3| Se WiSIDel DLO1SIY 9BPIIMOUNDY « -4l ISN[ 31e 12yl I2YMBUIOS 32eq 9y} Ul S3310 e 24341 9A3I|9C
‘SI9qUIRW AHUNWWOD | ***SSaW SIY3 196 03 SN 10j JUBSW US3q aAeY 1ybIuw 1" *ge| e ul

pa31sn1 AQ P 29 1SN SaLoayl Adelidsuod Js1unod 01 suoy3 «  dn apeuw sem Jeyl Bulyiswios st (SnuiA gIAQD) SIYl 1Byl 9A312( |

(G obe ‘ajew djuedsiH ‘FT#) (SMOUY

OUA\ "US3Q 9ARY PINOD 11 ING ‘95ED (3)IM Aw) 1oy 3G 01 Bujob sem
1ey1 Aes 01 10N “* ,deus ‘Yo, ‘91| 21am am 1eyl BUIyIBUIOS sem
1By "SI0 POO|q 31 YUM BUIYISUIOS SeM JBY] MOUY NOA ‘Salpe|
91 YuM Syoam Jo 9|dnod 1sed siy1 pauaddey 1eym 400 ‘|9

(vS obe

‘Sjew dluedsiH ‘€ | #) 'SeM 1 SUO YDIYM MOUY 1,Uop |1 BuLny
-dejnuewl paddols Aay) pue $9sed UIeLID Ul S10[D PO0|g SISNeD
113eY1 Aes A3y3 'DUI|UO pUB SMBU U1 UO ‘AL UO"*"S3UIDIBA DY} JO
2UO 1eY1 935 | *"suoldeal 196 3jdoad Juaiapip AYm Mouy ,Uop |

(€€ 9be "sjeway e|g ‘g#) ;N || 01 BuIAn a4 hay] Yy, |

"SJUDAS 9SISAPE JO 3DUBLD PUB 95NeD 3u1 sem | 1no passed 1snf pue, " *yn, 91| Sem ays Usyl pue bupyel

1noge Apes|d pue Ajpuaiedsuesl 91ed1UNUWWIOd PiNoYs suediull) « 1SN[ Sem ays pue aUIDIeA 31 U3y 9ABD ASY | "OAI| SeM )| ‘AL UO
'S103J2 apIs Joulul/ou buirey pue pareupdes bumaeb  sem ey 1o passed 1snfays uayl pue 10ys auy1 106 ays ‘asinu

1N0ge SaAleLeU ANISOd Buljjodwod 21eUIWaSSIP pue 129]|0D) « © SeM 11 3UIY} | PUB SMBU 3Y1 UO BUIYI2WOS Bulydlem sem |

UOIIUSIUI SUIDIRA PUB SNIIA JJAQD UO salioay) Aoelidsuod)

SOAIIR1IPU-I2}UNOD 9AISOd
4O %D€| B3} PUB SIUSAS SSISAPE [RIOPIAUE JO UOIIeZIeISUSBIaN0

suonedidwi yyeay dignd sajonb o dwex3z

saway |

(penunuod) zajqeL



Page 7 of 13

(2023) 23:88

Huang et al. BMC Public Health

‘“Abarenys uopowoud
aupeA buisiuioid e 9g Aew SauIDdeA BUIAISIAI SR SaiIUNU
-WOD [BUOIIBU PUE [BDO] JO SIDGUISW Paisni) 1eyl buiziseyduws «

(Ot 26e "oew yeig ‘01 4)

ISNIY PINOM | WIY 3Y1] APOGRUIOS "242Y WO} Jej 10U sARIS oH
(smouy ay uosiad e aquISap) MO | SI2Yl0.q ‘pooyiogqybiau
Aw ul a|doad 1noge Bupjel wi,| 01 1e|al ued | 9jdoad Aes | usymm

(¢t obe

‘Slew xde|g ‘#) ‘Bulyl poob e s 31 Uiyl | 0s 1 bujop 995 | AL UO
o)doad Jo Ajiofew aduls INg 11591 B 3G PINOM 11 jUIYl PINOM | PIp
Aay1 4| -ajdoad swodur moj 03 1sn( 11 bupind pue 1y bupebaibas
Ajlenioe jou a1,Asy] ) Buieb ale ssmod pue ASUoOW pue 9oUD
-Nyul yum ajdoad ‘wuspisaid ad1A sy1 ‘1 Bumsb siuspisaid sy
“(UIDdeA 6 - IAOD Y1) 3 Bumab soym 1e 3o0j st bulyy Aw ing

(09 26e 'sjewsay ypeig 'St

*s3110da1 9A11S0d SWOS aWwl BUIAID paliels J01d0p AW pue ‘)| U}
-106 pey 1ey1 sjdoad Jay1o wouy suodal aAIsod Jo 10| e Bulieay
Pa1JelS | PUB ‘UMOP BUILIOD 249M SISGUINU 34l 1BY1 MBS | USYM

(9/ 2be ‘Sjewsy

28|19 ‘S L#) 12yl JO ||e pue adeys poob ul a4,A341 ‘Wisy) 01 pausd
-dey sey Bulyl0U pue SUIDDRA B3 4001 OYM SN Jusaidal 1eyy
o|doad a1 JO SWOS 935 01 31| PINOM | "SGARW ‘YINOUI JO PIOAA

, A1 JIM UO SWOD) "UO WD ‘A0, ‘ples

| Uyl pUB 10y SIY Wiy 9ARD 9SINU 9| " "SW JO 1UOI} Ul (SUIDDeA
N|y) SUO J|aswily aAeD pue 2431 1es (10120p AW) 3y asnedag

(€¢ abe ‘ojewdy el ‘67#)

(S)108) WOJJ SOALISP BIP! AI9AS ‘10U 10 3|qeA3l|aq S| Adesidsuod
(1N 3Y1 JBYIBYAA"*"UNJ BUO| BY1 Ul SN 103y4e PINOd Ajjelnualod
1041 BuIyIawos 9g Aew supdeA ay1 “ueld e 9gAew sI SnUIA
AIAOD 3joym oy **ajdoad pue sassauisng buljjoliuod 1ayream
oy Buljj01u0d ybnoiyl 0s op |Im Ay oY1| [99) | pue ‘9|qissod
Aem Aue Ul sn |013U0d 01 BULIASUOD SI JUSWILISACD 2yl aY1| [99) |

(67 obe ‘ajewl

32B|g ‘7 #) "SUIRIQ 13U} Ul BUIYISWOS [013U0D UBD A3} 19ym
03 P 18y Ul 39 03 Bulob sPUIYIBWOS 'SP} A1y} Yiig 03 Bujob
S, 12} USUWIOM 33 10ajje 01 bulob s3] “uoielausb 1xau sy 10}
uonelauab siyy ul ajdoad 103yje 01 bulob Jou s suPdeA Y|
JIAS BUIYIDWIOS S}

U0 BUIOb S3BYM MOUY PUE 1B NOA 3J9YM 995 pue NOA [011U0D
sAeme pue NoA ey 01 diyd e siey] ~** "NoA 0130S ||Im buiyy
[PI9W 31 NOA 931UeIeND | pUB ‘J0YS SUDIBA INOA 10D NOA 3Jaym
uo Buiyl jeraw e Ind pue sawoy ob ‘10ys auddeA ay3 196 noA

| "2UIP2BA QIAQD Y3 Joy " "diydoioiw e s| Buiieald si sa1e ||ig
1ey\ ‘paddiyooioiu bumab ajdoad uesw | |01UOD ABS | USUYAA

SI9gUIBW AUNWIWIOD paisnil pue ‘diysiapes)
AUUNWWOD pue [e2111]0d ‘SISYIOM 31eDY1[eaY SB UdNS ‘AUUNUILIOD
9Y1 UIYIM SISCWIAW P31SN.) WO UOOWOId SUIDIRA SAISOd

si01e11|10e

suopedijdw yyjeay d1qnd

sajonb o dwex3y

saway |

(penunuod) zajqeL



Page 8 of 13

(2023) 23:88

Huang et al. BMC Public Health

(518K £/ 'SPWID) SUYAN ‘O#) "YIUOW P J9)e 1

BunIab paniels Ynis pue suaalbjepy J.2Yio a4y JO SWOs pue Xijgnd
Uyl pue 1S14 11 PeY 1BY1 SSUO AJUO D41 %I] PaWS9S Juswiliedsp
yieay o1jgnd aya sem 31 ‘Ajjediseg uswiniedsp yieay ayi e dn
Buiddod way pey Asyi usym Aep A1oAs suoyd sy1 UO Sem |
11196 01 90e|d sW0S puy 03 Bulkil 9jdoad 5oy |je Yim sem |

(S5 abe ‘sjewayyoeig ‘T L)

‘Syuswiulodde Bupiel ale 1yl 9O [eDIPSU J9YI0 935 01 %00|
op | 0s 19601y ‘gN|D SWES ‘SAD ‘susiblepn 31| ‘sade(d Jusiayip
91 ‘U BUIAID SOYM 1B 00| B 9e) OS|e | INg "UO OB 01 SN 10} 9ARD
e161099 JO Joulanob a1 1eyl axIs 2yl uo bulob usaq an,

(€6 obe ‘Sjewsy

DIuedsiH ‘€#) USUIOD Y Ul SUO dARY | USY) pue ‘saideudieyd |je ul

'$31IS UONBUIDIRA 3|IqOW pUR  3|ge|ieAR aq |IM 11 1ey) s adoy AW ***(3UIddeA 6 -JIAOQD 196) 01

'SI93U9D UOI1BI3] ‘S9UDINYD ‘SI9|Ielal ‘saideweyd pooyloqyblau Uil OF SAIP 01 JUBM LUOP | ‘UBSW | "213Y PUNOIE SI 3| A S9N
ybnoiy sauddeA BUINGLISIP SB YONS ‘SS92JB SUIDIRPA 35BIDU[+  -UIW U3} UBY] 10U SALP 01 9ARY | 18yl BulyiAue (01 06 3uom |)

(€€ obe "Dewdy 3UYM ‘L TH) SSAYIRS

1ey1 10U wi,| '9|doad Jay1o 13310.1d pue ojes |99) o|doad djay 01
BuIob s1ey bulyiawos s i 1 buRiab puiul JUop | Wyl 0}
11 9AI6 pue 11196 3,ued | Buimouy Poob |99 s saxewW 1| “Uow
AW ‘plo $9Ys ‘p|o SI ss0q AW -9jdoad Jap|o ay1 Ajje1dadsa uesw |

(61-AINOD Buniwisue Jo ysu
a1 bunpai Ag siayio bundalod 69) $191500G pue UOIIBUDIBA (09 obe ‘Sjewayoe|g ‘STH) ‘PEP
Jo s10adse onsiniyje aziseydws pinoys buibessaw yijeay dijgnd «  puUe Wow AW punoJe 9 01 JUem | 9snedad 1l 3xe1 01 bulob sem |

(€€ abe ‘3jewa) 3UYM 'L T#)
'S1094J2 9pIs aAIeHAU A1 Aue pieay 1uaney | Uy al,A3y1 ) 106
UUM YIOM | QUOAIDAS DUy W] ‘W 306 | 11 Inoge Al asnf sem |

(55 abe ‘ajeway yoe|g

‘Z1#) ‘pareuddeA 196 pue peaye 0b 01 dais eiixa 1eyl bupyey ale

Ajlen1oe Aoy pue spuiwl Jiayl buibueyd ale sjdoad 1ey3 99s mou

| INg" " "1UeNSaY a1am 3jdoad 4O 10| e yuUIYl | gof A 1B AHUNWILIOD

AUl InQ ‘MOUS 1,UP|NOM | POOYIOqUBISU AW pue AHUNWIWOD AN

(65 abe ‘sjewi de|g '/#) "(UIddeA 6 1-QIAOD) M Bun

196 1noge Buly|el }I0M 1e s3NHE3||0d AW JO SWOS pieay | YUyl |

*9IS-UO S2UDdeA (€7 obe ‘2jeway yoe|g ‘67#) 12y 03 Jurodwl

J3JJO PUE ‘'SUOIIESISAUOD puUe Bulleys s30Ua11adxd UOPUDIRPA  2J0U S| SSSUISNQ J9Y ING "W 31| 1512e41dSUOD B 534S PUR ‘SAOW
91€11|12B) 'UOIIeUIOJUI SUIDIRA 3pIA0id 03 siakojdwa abeINodUS  SSaUISNG B JO SI0W $31 43V JOJ " (UOIIRUIDIEA) 1By} Op pUB peaye

sawn
JUSJUAUOD 1B $31S JB||IUJe) PUE [BDO] 1B SS3DJB SUIDIRA BUIPIACL]

uono101d DSy

sade|dyiom 1oy suleiboid uoneuIDIeA Al0JepuUBW SIpISag 0b 01 pey ays 19y punoie ajes |94 01 3jdoad 1oy *ualp|Iyd
*S3IUNWIWIOD 3JOM 4BNoJyl UoiouwoId aujddeA 13101 « punoJe $3Ys pue A1a3eg B Ul SYIOM (J91SIS AW) BYs asnedag S2IUNWIUIOD YoM Ybnoiyl uoneuddea Joj uoddns buizijigopy
suonedidwi yijeay olqnd sajonb ajdwexy saway

(panunuod) Z 3jqey



Huang et al. BMC Public Health (2023) 23:88

“I have to study and get more information” (#8, Black
female, age 33).

Sources of vaccine information

Participants felt that news and social media were both
important sources of information regarding COVID-19
vaccines (Table 2). Participants described that traditional
media, such as television news, were an essential source
of learning about vaccines. Only a few participants said
they would proactively search government web pages or
read scientific journal articles.

Although participants uniformly described distrust of
information on social media platforms such as Facebook
and YouTube, they frequently referred to stories and
opinions that they had encountered through social media
as having an important role in shaping their opinions. As
one participant noted, “..through your doctor is the most
effective way (to get information), but who’s calling their
doctor every other day?” (#4, Black male, age 43). Par-
ticipants recognized that they were frequently exposed
to negative information and opinions of COVID-19 vac-
cines on social media, with one stating, “It’s very easy
to spread the negatives. We need to do a better job of
spreading the positive news about it, where right now the
positive news is being highly outweighed by the negative
news”” (#11, White male, age 37).

Barriers

Four main themes described the barriers to vaccination are:
limited trust in the government; skepticism about COVID-19
vaccine safety; overgeneralization of adverse events and
the lack of positive counter-narratives; and conspiracy
theories on COVID virus and vaccine intention (Table 2).

Limited trust in the government

Nearly a third (8/29) of participants voiced concerns
about the accuracy of vaccine information provided by
the government and/or people with political views dif-
fering from their own. One participant noted that the
pandemic began during a political campaign season,
making some more cautious about sources of COVID-
19 vaccine information relative to previous vaccines (#6,
While female, age 77). Another participant said that she
trusts “The CDC.... not the government...” (#3, Hispanic
female, age 53).

Skepticism about COVID-19 vaccine safety

When discussing potential consequences of vaccination,
participants predominantly focused on vaccine safety
rather than on vaccine efficacy. About half of participants
(13/29) expressed at least some skepticism about the
safety of COVID-19 vaccines, despite some being will-
ing to get vaccinated. Reasons for skepticism included
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the accelerated development timeline and perceptions
that long-term side effects were unknown. Some argued
that COVID-19 vaccines have not been tested for “five or
ten years” (#4, Black male, age 43) and vaccine ingredi-
ents may have unclear effects (#10, Black male, age 40).
Similarly, other participants expressed hesitation to be an
early vaccine user, with one noting he did not want to be
“the first bungee jumper” before making sure “that cord
bounces back up” (#2, White male, 47). In the relatively
rare instances when participants described vaccine effi-
cacy, most believed that COVID-19 vaccines are largely
effective.

Overgeneralization of anecdotal adverse events and the lack
of positive counter-narratives

A number of participants (5/29) overgeneralized
instances of negative side effects, based on singular
anecdotes encountered through news or social media.
For instance, one participant reported being frightened,
thinking “They’re trying to kill us’, when watching a nurse
faint after getting a COVID-19 vaccine on live TV, a clip
that was widely circulated on social media (#8, Black
female, age 33). Some participants were afraid of poten-
tial severe side effects such as blood clots, with others
tying concerns to pauses in vaccine manufacturing (#13,
Hispanic male, age 54 and #24, Hispanic male, age 45).

Conspiracy theories on COVID virus and vaccine intention
About one-quarter (7/29) of participants either held
or reported hearing “conspiracy theories” regarding
COVID-19 and COVID-19 vaccines. Although endorse-
ment of these beliefs was relatively uncommon, these
concerns held important sway among those who sub-
scribed to them. Critically, intention to harm Black peo-
ple was a central part of the narrative for many who held
conspiracy theories; this is likely due to historic events
and current systemic racism. One participant called
COVID-19 vaccines “poison gas” (#10, Black male, age
40), echoing concerns from others that vaccines are
intended to “kill everybody” and sterilize all Black people
(#7, Black male, age 59). Participants also reported either
hearing and believing conspiracy theories that COVID-
19 vaccines could lead to a “zombie apocalypse”; could
kill people for the purpose of population control; and
could monitor next generations with microchips which
inserted with vaccines (#15, Black male, age 76; #27,
Black male, age 35; #28, Black male, age 29).

Facilitators

Facilitators of vaccine uptake are identified in Table 2
with public health implications. These include positive
vaccine promotion from trusted members within the
community; mobilizing support for vaccination through



Huang et al. BMC Public Health (2023) 23:88

work communities; altruistic protection; and providing
vaccine access at local and familiar sites at convenient
times.

Positive vaccine promotion from trusted members

within the community

Participants were motivated to get vaccinated by people
they trusted in the community, such as healthcare work-
ers, political leadership, celebrities, and trusted com-
munity members. A participant described his previous
experience of being motivated to get the flu vaccine by
his primary care doctor who “gave himself one (flu shot)
in front of me” (#15, Black male, age 76). A participant
changed her mind to get vaccinated by seeing positive
reports and data about vaccine safety and effectiveness,
from both her primary care doctor and people who had
been vaccinated (#25, Black female, age 60). Another
participant said his concern of vaccine “segregation”
was addressed by seeing people in power, such as “the
president, the vice president, people with influence and
money and power’, getting it (#4, Black male, age 43).
Some participants also noted that they would be encour-
aged to get vaccinated if they heard positive perspectives
from their neighbors (#10, Black male, age 40) or positive
vaccination experiences among persons from diverse eth-
nic groups (#15, Black male, age 76).

Mobilizing support for vaccination through work
communities

Participants felt that work communities could play an
important role in mobilizing vaccination. Some partici-
pants said that they are not familiar with people or do not
feel comfortable discussing vaccination in their neigh-
borhood communities, but were instead more familiar
with those they work with. One participant felt social
pressure from his racial/ethnic group to not be vacci-
nated even though he wanted to (#5, Black male, age 42),
while another participant mentioned that her sister got
vaccinated because of working in a bakery despite having
endorsed conspiracy theories (#29, Black female, age 23).
Other participants noted that work colleagues were hav-
ing conversations (#7, Black male, age 59) and encour-
aging each other to “go ahead and get vaccinated” (#12,
Black female, age 55).

Altruistic protection

Besides receiving positive support from community,
another important motivation of vaccination is the pro-
tection of family and friends. A participant said “I was
going to take it because I want to be around my mom
and dad” (#25, Black female, age 60). Another participant
described it as reducing the risk of transmitting the virus
to her colleagues and other people, especially the older
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people: “It makes me feel good knowing that I can’t get
it and give it to them...I don’t mind getting it if it’s some-
thing that’s going to help people feel safe and protect
other people” (#21, White female, age 33).

Providing vaccine access at local and familiar sites

at convenient times

About one out of three participants (9/29) who stated an
intention to get vaccinated emphasized the importance
of local vaccination sites. For instance, one participant
was willing to get vaccinated, but only if the site was
within a close driving distance: “My life is around here.
I don’t want to drive 30 min to (get vaccinated)” (#3, His-
panic female, age 53). Others were looking for vaccine
provision at commercially familiar retail locations such
as Publix, CVS, and Walgreens, in addition to clinics and
other state-run facilities.

Discussion

Overview

We identified several major barriers and facilitators in
the COVID-19 vaccine decision process at the early stage
of vaccine distribution, which provide important context
for quantitative data indicating mixed success in vac-
cine provision efforts. Many of the most common con-
cerns about COVID-19 vaccination can be addressed
through effective health communications from and
community mobilization by clinicians and public health
professionals. For example, public health profession-
als can (1) recognize the dynamic vaccination decision
process and frequently revisit vaccination decisions; (2)
explain COVID-19 vaccine development timeline and
FDA approval process to validate and address misinfor-
mation and misperceptions particularly on vaccine safety
for minority populations; (3) facilitate pro-vaccination
norms through positive compelling narratives on social
media among minority populations, (4) leverage work
communities as part of vaccine promotion efforts and
emphasize that COVID-19 vaccines will protect every-
one; and (5) expand partnerships with pharmacies and
retailers to set up vaccination sites to increase geographic
accessibility and convenience. We anticipate that our sug-
gestions are also relevant for vaccine booster promotion
efforts, because booster shots use ingredients identical in
nature to the original vaccines, and even for future vac-
cine implementation in the next public health emergency.

Barriers and possible solutions

The major barriers we identified were related to
public trust, such as safety concerns fueling by mis-
information and “conspiracy theories” Public trust
in the government and public health authorities has
previously been identified as a critical component
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of vaccine confidence [12, 13]. In our study, govern-
ment mistrust was expressed across all race/ethnici-
ties, even while trust maintained in health authorities
such as the CDC, FDA, and their primary care doc-
tors. Participants were skeptical about what has been
perceived as accelerated vaccine development and
authorization with government and political pressure,
and the motives of the government for vaccine pro-
motion. This is concerning because a substantial por-
tion of people with stated willingness to be vaccinated
for COVID-19 may not receive vaccines due to these
fears [20].

For most participants, vaccine hesitancy was mainly
fueling by the concern of vaccine safety. Thus, receiv-
ing additional vaccine safety and efficacy information
has been identified as a facilitator of vaccine willing-
ness [21]. In our study, vaccine safety concerns, includ-
ing misinformation and “conspiracy theories’, were
brought up more frequently than efficacy as reasons
for deciding not to take vaccine, echoing previous
study findings in Black and Latino communities [22,
23]. Healthcare providers and public health work-
ers should prioritize addressing the safety concerns
by providing scientific data, communicating honestly
about anecdotes on the limited vaccine side effects,
and disseminating a clear communication about the
COVID-19 vaccine development timeline, such as
graphic illustrations or brief talking points, while
acknowledging historical events that inform cur-
rent fears around vaccination [24]. In addition, public
health workers should recognize the dynamic process
of vaccination decisions, revisit people’s decisions and
concerns, and emphasize COVID-19 vaccines’ altruis-
tic and individual benefits.

Critically, we noticed that a direct intention to harm
Black people was central to the majority of narratives
for “conspiracy theories” on the COVID-19 virus and
vaccine. These concerns are raised in a background of
previous mistreatment of Black persons in the United
States, such as the Tuskegee Syphilis Study, which
eroded public trust among Black people. As a previ-
ous study of racial disparities in influenza vaccination
found, Black people had less trust of the government
and were more likely to question its motives compared
to Whites, which was fueled by historical medical rac-
ism and current discrimination [12]. Given the context
these “conspiracy theories” are grounded in, it is impor-
tant to note that although participants called their
beliefs “conspiracy theories’, their fears are nuanced
in their shared experiences with racism and historical
mistreatment. Specific efforts to overcome such con-
cerns must be made to rebuild trust with the medical
establishment.
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Facilitators and resource leveraging

In addition to addressing identified concerns, we found
that leveraging social media may be a promising avenue
to change vaccine hesitancy. Although participants gen-
erally did not identify social media as reliable information
sources, these social media platforms were frequently
discussed when we probed views of vaccines. Previous
research found that exposure to favorable comments
towards COVID-19 vaccines could lead to more positive
vaccine attitudes [25]. However, our study participants
pointed out that the impact of negative information could
outweighed the positive information on social media.
This finding is supported by another qualitative study
of Black and Hispanic individuals in New York [26] and
a networking analysis with three billion Facebook users
[27]. Anti-vaccination views on social media could seri-
ously impede the vaccine uptake. Therefore, public health
professionals and community advocates should lever-
age the power of social media to address misinforma-
tion and misperceptions, facilitate positive opinions and
post compelling narratives about COVID-19 vaccines.
This could be accomplished through collaborations with
social influencers and with large advertising campaigns
on online platforms.

Our findings indicate that vaccine and vaccine booster
advocacy should be supported not only in residential
communities, but also in work communities. Community
engagement generally focuses on geographically-based
and faith-based communities, under the assumption that
people are more familiar with their neighbors and fellow
parishioners, and therefore, will feel more comfortable
with such conversations [28]. Our findings, however, sug-
gest that such an approach may miss a key opportunity to
engage people who are less comfortable talking to these
groups, as some participants brought up. For such per-
sons, work communities may be a promising alternative
source of encouragement. This process has been initi-
ated with the CDC recommending a workplace COVID-
19 vaccination program that encourages employers to
provide on-site vaccination options at the workplace,
and off-site vaccination options in the community [29].
Moreover, some colleges and businesses are requir-
ing students and staffs to be fully vaccinated [30]. Even
workplaces that do not mandate vaccination should lev-
erage trusted positions to facilitate positive conversations
regarding vaccination and offering vaccination and vac-
cine boosters on-site.

Limitations

This study had a number of limitations, including a sam-
ple limited to the Atlanta metropolitan area, and some
conversations that occurred during a time when not
all participants had access to COVID-19 vaccines. The
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sample in this study only included persons who decided
to not participate in a broader serosurvey study. This
may introduce bias because groups refusing participat-
ing research are more likely to lack healthcare access,
endorse medical distrust, and have lower self-efficacy and
less social support [14, 31, 32]. Nonetheless, the study
has numerous advantages such as inclusion of a diverse
population by oversampling under-represented race/eth-
nicity groups, and a door-to-door sampling strategy that
facilitated inclusion of persons who might not tradition-
ally participate in research. Moreover, this study captured
important vaccine attitudes in the early stage of novel
vaccine promotion.

Conclusion

Hearing how people give voice to their vaccine support
and hesitancy across racial and ethnic groups is critical
to optimizing COVID-19 vaccine uptake. Through these
in-depth interviews, we identified a number of promis-
ing avenues for vaccine promotion. Healthcare provid-
ers should address people’s vaccine safety concerns with
clinical cases and statistical evidence that are cultur-
ally relevant across multiple ethnicities, and recogniz-
ing that vaccination decision processes occur over time,
and that patients may change their minds over time. His-
torical events motivating vaccine mistrust should also
be acknowledged and addressed. To address predomi-
nantly negative messaging, a promising strategy is to dis-
seminate positive narratives about vaccination on social
media to counter predominantly negative messaging
on such platforms. In addition to health professionals,
employers can disseminate vaccine information, facilitate
vaccine relevant conversations, and provide on-site vac-
cination at workplaces when possible. To optimize vac-
cine uptake and vaccine equity, efforts to support vaccine
uptake must continue to be grounded in community-
based approaches and actively address concerns that
arise from each community.
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