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ABSTRACT

The success of COVID-19 vaccination is linked to trust, hesitancy, and confidence. Racial discrimination
impacts vaccine hesitancy and trust, particularly in racialized groups. This study investigates factors
influencing COVID-19 vaccine confidence among Canadian parents from different racial groups, addres-
sing a gap in existing research. Data were collected in 2023 (October to November) included 2,528
parents of children aged 0-12. Findings showed significant mean differences between racial groups, F (7,
2520) =9.92, p < .001, with Arabs presented lower means of confidence (M = 30.26, SD = 9.39) compared
to Asian (M =35.71, SD = 8.14), Black (M = 33.23, SD = 9.50), and Indigenous parents (M = 35.07, SD = 9.45).
Multiple linear regression among White participants showed that conspiracy beliefs were negatively
associated with COVID-19 vaccine confidence (8 =-.60, p <.001), whereas health literacy was positively
associated with COVID-19 vaccine confidence (8 =.09, p <.001). Results among racialized groups showed
that conspiracy beliefs (8=-.23, p<.001) and racial discrimination (8=-.05, p=.049) were negatively
associated with COVID-19 vaccine confidence, while health literacy was positively associated with COVID-
19 vaccine confidence (8 =.31, p <.001). This study highlights the complex factors influencing COVID-19
vaccine confidence among Canadian parents from racialized groups, suggesting that racial discrimination
and conspiracy beliefs significantly reduce vaccine confidence, while health literacy plays a crucial role in
increasing confidence. These results underscore the importance of addressing misinformation and
systemic barriers to trust in vaccination efforts.
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Introduction
While numerous studies have explored factors related to

vaccine hesitancy, very few have examined those associated
with Canadian parents’ confidence in COVID-19 vaccine.
Moreover, there is only one study that has focused on

Health-related researchers and public health authorities have
been interested in studying factors associated with trust,'™
hesitancy,”” and confidence®’ in COVID-19 vaccines due to

their relationship with the success of vaccination campaigns.'
Studies in Canada have shown that sociodemographic and
psychosocial factors are associated with COVID-19 vaccine
hesitancy, mistrust, confidence, and uptake."*>®!"!*> For
instance, Burns et al.” showed that being 34 years old and
below, being Black, Indigenous, and having increased conspi-
racy beliefs toward COVID-19 is associated with higher vac-
cine hesitancy. Kaida et al."*> showed that the intention to get
vaccinated was negatively associated with being Indigenous,
mixed/other racial identity, having a high school or less educa-
tion, and having an income of 80K or lower. Cénat et al.'
showed that education, religion, age, job status, language,
and marital status were associated with vaccine mistrust
among Black individuals. Additionally, Cénat et al." showed
that experience of racial discrimination in healthcare settings,
health literacy, and conspiracy beliefs were associated with
COVID-19 vaccine mistrust."

COVID-19 vaccine confidence among a Canadian sample.
Cénat et al.® investigated factors related to COVID-19 vaccine
confidence among Black individuals. The results showed that
living in Quebec, having a post-secondary certificate or
diploma below a bachelor’s degree, an income between
$30,000 to $74,999, higher experience of major discrimination,
and conspiracy beliefs were negatively associated with
COVID-19 vaccine confidence. Moreover, Cénat et al.®
showed that province of residence (British Columbia,
Alberta, Manitoba, and Nova Scotia), religion (Muslim),
increased health literacy and experiences of traumatic events
related to COVID-19 were positively associated with COVID-
19 vaccine confidence. Studies among parents have shown that
factors such as trust in healthcare providers (pharmacists,
doctors, nurses),'* risk perception, social norm about getting
vaccinated,'” religious or personal beliefs, safety concerns, and
information about vaccination'® are associated with vaccine
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hesitancy. Schellenberg et al.'* investigated parents’ trust in
sources of information on vaccination among Canadian par-
ents of 2-year-old children. Schellenberg et al.'* showed that
parents with lower levels of parental knowledge, attitudes, and
beliefs regarding children’s vaccines, trade/college education
or high school education or less and those widowed/separated/
divorced were less likely to trust information on COVID-19
vaccination. Besides, compared to territories, provinces were
associated with higher trust in vaccination information
sources. For instance, parents from the province of Quebec
were more likely to trust all vaccination information sources
(e.g., doctors, pharmacists, friends, and healthcare providers),
while parents from the territories had less trust in doctors,
nurses and pharmacists and more trust in information from
family. Moreover, parents from the province of Ontario had
more trust in the Provincial Ministry of Health, but less trust in
family and friends. McKinnon et al.'” showed that parents
from racialized groups, with younger children, a lower income,
and born abroad were less likely to accept COVID-19 vaccina-
tion. Hetherington et al.'® showed a lower likelihood of vacci-
nation for children among mothers with lower income, lower
levels of education, and incomplete vaccination history.
However, studies among parents from diverse racial groups
in Canada are still lacking. To our knowledge, to date, no study
was conducted on vaccine confidence among a Canadian sam-
ple of parents. In addition, none was conducted in different
racial groups (e.g., Arab, Asian, Black, Indigenous).

Due to the impact of parental beliefs regarding the
COVID-19 vaccines on their decision for their children’s
vaccination'”™' and given the primary role of parents as
decision-makers in their children’s vaccination choices,*” the
current study focused on parents of children aged 0-12 years
old. Given the importance of discovering the determinants
of COVID-19 vaccine confidence among parents and the
limited evidence regarding factors associated with COVID-
19 vaccine confidence in diverse Canadian groups, the cur-
rent study aims to investigate factors related to COVID-19
vaccine confidence among parents of Asian, Arab, Black,
Indigenous, and White children in Canada. Understanding
the factors associated with COVID-19 vaccine confidence
among different parental groups is essential for tailoring
public health strategies. The findings of this study will pro-
vide important insights into health equity, offering valuable
implications for policymakers and the healthcare system.
The current study expands the evidence base, providing
a more comprehensive understanding of the determinants
of COVID-19 vaccine confidence among racially diverse
parents of children aged 0-12 years old.

Material and methods
Design and data collection

This study is a part of the “perception of vaccine effectiveness
among Canadians parents of children aged 0-12 and
Canada’s various ethnic communities” project. The data
were collected from October 2023 to November 2023. The
population included parents of children aged 0-12.
Recruitment of participants was conducted through an

online survey (Computer Assisted Web Interviewing
(CAWTI)) by Canada’s largest research and marketing com-
pany, Léger (LEO). This community currently has over
420,000 active members across Canada. A random number
of 19,308 panel members were directly invited via e-mail to
participate in the study. In addition, 1,210 panel members
were invited through third parties or various partnership/
advertising programs, as well as LEO’s social media plat-
forms. A total of 4,158 people clicked on the survey, 1,522
were non-eligible. From the 2,636 people who were eligible,
108 refused to participate and 2,528 participants completed
the survey (response rate: 95.90%). Each participant received
a personalized invitation link by e-mail that can only be used
once to prevent them completing the survey more than once
or sharing it with others. The median survey length was
16 min and 21 s. Inclusion criteria consisted of 1) living in
Canada; 2) parents of children aged 0-12; and 3) being able
to complete the survey in English or French. This project
was approved by the University of Ottawa Research Ethics
Board (#H-04-23-9199) and all participants completed an
electronic informed consent.

Measures

Sociodemographic

Participants completed a sociodemographic form that
included information about gender, age, education, religion,
province, race, language, place of birth, marital status, job
status, and annual household income.

COVID-19 vaccine confidence

The confidence of COVID-19 vaccine was measured using
vaccine confidence subscale from COVID-19 vaccine confi-
dence and mistrust beliefs scale.”> This subscale includes nine
items on a five-point Likert scale (from “strongly disagree” to
“strongly agree”). Higher scores indicate greater levels of vac-
cine confidence. Bogart et al. reported a Cronbach’s alpha of
.90 for this subscale.”” The internal consistency of this scale
was .95 in the current study.

Major experience of racial discrimination

The Major Racial Discrimination Scale (MRDS) was developed
by Williams et al.** to measure major racial discrimination
experiences in different domains such as health services, edu-
cation, housing, job, justice system, and economics (i.e., “have
you ever been treated unfairly in a hospital or other health
services?”). The MRDS in the current study included seven
items with a binary response option (“yes” or “no). Previous
studies have reported an internal consistency of .73 to .91.>%%¢
The internal consistency of this scale was .78 in the current
study.

Everyday racial discrimination

Everyday racial discrimination was measured using the
Everyday Discrimination Scale (EDS).”” The EDS contains
five items (e.g., “You receive worse service than others at
restaurants or stores.”) each rated on a six-point scale,
ranging from “never” to “almost everyday.” Higher scores
indicate higher levels of everyday discrimination. Cénat



et al. reported a Cronbach’s alpha of .90 for this scale.””
The Cronbach’s alpha of this scale was .94 in the current
study.

Health literacy

The health literacy scale (HLS) was used to measure health
literacy.”® The HLS includes eight items (e.g. “T can distinguish
between high-quality and poor-quality health information on
the Internet.”) on a five-point scale (from “strongly disagree” to
“strongly agree”). The HLS measures how individuals perceive
their ability to locate and use health-related information
online. Higher scores indicate greater levels of health literacy.
Norman and Skinner reported a Cronbach’s alpha of .88 for
this scale.”® The internal consistency of this scale was .92 in the
current study.

Conspiracy beliefs

The COVID-19 Conspiracy Belief scale was used to measure
conspiracy beliefs about COVID-19.* This scale includes 10
items on a five-point Likert scale (from “strongly disagree” to
“strongly agree”). This scale assesses the information on the
origin of COVID-19, the number of fatalities associated with
the virus, and vaccination (i.e., “a vaccine against COVID-19
already existed and was only made available once millions of
people had been infected.”). Increased scores on this scale
indicate greater levels of conspiracy beliefs. Constantinou
et al. reported a Cronbach’s alpha of .89.%° The internal con-
sistency of this scale was .93 in the current study.

Statistical analyses

Mean (M) COVID-19 vaccine confidence was compared
across sociodemographic factors using independent f-tests
and one-way ANOVA. A set of post hoc analyses was con-
ducted using Tukey’s tests on significant results of F-tests.
Two hierarchical multiple linear regression models among
White participants and racialized groups were separately
conducted using structural equation models. The analyses
among racialized groups contained two models: Model 1
included racial discrimination as a latent factor (major
experience of racial discrimination and everyday racial dis-
crimination) and health literacy after controlling for gender,
age, and province. Model 2 included predictors from Model
1 and conspiracy beliefs. Likewise, the analyses among White
participants included two models: Model 1 included health
literacy after controlling for gender, age, and province.
Model 2 included predictors from Model 1 and conspiracy
beliefs. Multicollinearity assumption was checked using
a variance inflation factor (VIF). A significance level
of <.05 was used for all significance tests. The mean differ-
ence analyses were conducted using SPSS 29. Hierarchical
multiple linear regression models were developed in Stata/SE
18, as Stata’s structural equation modeling package allows
researchers to create latent factors.

Results

The current study included 2,528 parents (57.52% women). In
total, 50.24% were White, 11.87% were Black, 11.39% were
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Asian, 9.97% were Arab, 9.61% were Indigenous, 3.44% had
mixed racial identity, 1.82% were Latin American, and 1.66%
had other racial identity. Sociodemographic characteristics are
presented in Table 1.

Mean differences across sociodemographic factors are pre-
sented in Table 2. Results showed significant mean differences
between racial groups, F (7, 2520) =9.92, p <.001. Post hoc
analysis showed that Asian (M =35.71, SD=8.14) and
Indigenous parents (M =35.07, SD =9.45) had higher mean
vaccine confidence compared to White (M =31.87 SD=
10.51), Arab (M =30.26, SD =9.39), and people with other
racial identity (M =30.07, SD =9.87). Asian parents had also
higher mean vaccine confidence compared to parents with
mixed racial identity (M =31.11, SD=11.11). Black parents
(M =33.23, SD=9.50) had higher mean vaccine confidence
compared to Arab parents. Results also showed higher mean
COVID-19 vaccine confidence among men (M =33.69, SD =
9.77) compared to women (M = 31.71, SD = 10.23), t (2358) =
4.93, p <.001. This difference was also observed among White
and parents with other racial identity (Table 2). However, no
gender differences were found among Black, Arabic, Asian,
and Indigenous parents. Other mean differences are presented
in Table 2.

Multiple linear regression results are presented in Table 3.
Regarding White participants, the final model showed that
conspiracy beliefs were negatively associated with COVID-19
vaccine confidence (8 = -.60, p <.001) and health literacy was
positively associated with COVID-19 vaccine confidence (f3
=.09, p<.001). Among racialized groups, the final model
showed that conspiracy beliefs were negatively associated
with COVID-19 vaccine confidence (f=-.23, p<.001) and
health literacy was positively associated with COVID-19 vac-
cine confidence (8 =.31, p <.001). Racial discrimination was
negatively associated with COVID-19 vaccine confidence (8 =
—.05, p=.049). As shown in Table 3, the strength of relation
between racial discrimination and COVID-19 vaccine confi-
dence did not change significantly after adding conspiracy
beliefs to the model (Model 1: f=-.07; Model 2: 3 =-.05).
These findings indicate that racial discrimination is an impor-
tant factor in predicting COVID-19 vaccine confidence among
racialized groups.

Discussion

The aim of the current study was to investigate the confidence
in COVID-19 vaccines among parents of children aged 0-12
years old from diverse racial groups in Canada. Results showed
COVID-19 vaccine confidence differences between racial
groups. Asian and Indigenous parents exhibited higher vaccine
confidence compared to White, Arab, and parents with
another racial identity, while Asian parents had higher vaccine
confidence compared to parents with mixed racial identity.
Moreover, Black parents presented higher vaccine confidence
compared to Arab parents. The regression results confirmed
that being Black, Asian, or Indigenous were positively asso-
ciated with COVID-19 vaccine confidence. In contrast,
McKinnon et al.'” showed higher unwillingness to vaccine
among racialized parents residing in Montreal compared to
White parents. In another study in England, Bell et al.*



4 e S. M. M. MOSHIRIAN FARAHI ET AL.

(panunuod)

SL'S S 06'LL S ¥9'8 1z Y0'€l 9 9L [44 ¥s'L 6l €e§lL 9t 9%t €9 ot'L /81 666'6£$-000'0C$

S'e € 9Lt [4 88'C L L1'T L 6L 14 LEY Ll 00t 4! L6'L 14 JAY4 59 666'61$-000'01$

Sl L 9L 14 6L 14 L6'E oL L9°S Ll LS (014 we 9 000°0L$ mojog
W0dU| p|OYasnoH

St L A4 L 0'L € 0s'L 6l S6° I£4 painsy

S0'8 L S0'6lL 8 [4:¥4 6l €Y [4 89'8 14 [499) 74 009 8l 4 0zl 88 1344 JoxyewswoH

SLL L So'L 14 SEY z Yo'l € 81T L 009 8l oLt vl v6'L 6 JuapnIs

09t 4 8€'C l 9L'S vl 759 € LY 4! S€9 91 €eolL L€ €Le A4 Jx44 801 pakojdwaun

90's8 ¥.  LS8L €€ 9€¥8  SOC 8L18 6¢ £0°S8 974 SE'L8 S0T [9LL €€T €88 060l TOY8  vrlz  (pakojdwa-jjas/awin-(ny/owin-ued) pakojdwy
snyels qor

6v'LL Ol 97’8t €l 9,01 [£3 £991 [44 €€'s 91 0Tt :14 ¥S's ovl [/yl0

6€£8L 9L SO6L 8 6C'€ 8 €1'6€ 8l 618€ oLl 169€ 6 991 0S 9L L6 8/'GlL 66€ [enbuiig

vevL €l L£se SL $9'6L 8¢ [43% € 6¢'L 14 8¥'sl 6¢ JA N4 59 8'8C 99¢ 8¥'LT 1349 Youaiy

L1'SS 8  vTSY 6L LOL8 /6l 60'9¢ 4] S9'6Y eyl SE'LE 6L €€95 69l  VEL9 6/ 0C'LS  9bpL ysijbug
abenbue

60ST  TC S60€ €l €L € (441 1]3 9,09 74} 8979 €91l 3% 72 Y44 LL9 98 87'8C SlL peoiqy

LLvL  S9  S069 6T L1866  OKT 8L1¢E 9l YT'6€ €Ll ese 68 JA X4 LL €Ce6 v8LL  C¢/L'LL €lsl epeue)
yuig jo 9se|d

66CC 0¢ 1AW € 958y 8Ll vL1T oL 8L1T 19 X 74 19 £98C 98 €8Tl 313 S9°0C 44 (@ydysa1se) 3316p ajenpeln

€9'G¢ L€ L£se  SL 00l 9t £8'LY 44 0999 €91l 87t €Ll €E0y LTl ETEE [444 L9¢ €16 92163p Jofaydeq/a3edy11ad AsIaAIUN

¥8'lC 6L  S60¢ €L 798l 94 (449} L 'Ll €€ 6l (1% €e8l SS LSLE LoY 09'%C 9 ab3||0)

vS6L  LL 6L9C Ll TTTW ¥S (441} L 9,01l L€ 1§°LL 6C 9L 8¢ 9€'TC ¥8C €98l LLy [ooyds ybiy/Kiepuodas/Aiewid
uonesnpy

€g l Y0 L nAeunN

8€'C L A4 L ol 4 ol 14 uonA

L 1 13 l 80’ C S91I0111I9 | 1SOMYLION

Sl L 8¢C l €L € ot l 00 9 JAs L 16’ €C lopeiqeT pue pue|punojmaN

[4:3 C €e l 174 € 174 9 puejs| piemp3 a5ulid

4% € 9Ly 4 43 C Se l 6L 4 €€C L L0°€ 6¢ we 9s 1025 BAON

9L ¥ 759 € ¥0'L € 86'L S €€°C L or'e 1474 19C 99 JImsunig MaN

0¢'C 4 'L 8l LT L JAN4 cl 6S°L 14 009 Sl Ia'e 144 08¢ 96 eqoyiuepy

4% € 8€'C l iy 0l L1'T L VL'l S 8€'C 9 00°'s Sl 1433 St or'e 98 uemaydleyses

¥9CL L [4%3 4 99l ot [4%° € 9,01 [£3 SL'9 Ll €eLL 143 €96 Lzt oL [1°74 euaq|y

609L ¥l [4%3 14 £9°7C SS L8°0L S L9°€T 89 9Ly 4! 00°€ 6 LeolL LEL 6L°LL 86¢ elquinjod yshig

vse6lL  LL 8¥OF /L 98°0€ SL 609 4] 95'S 91 68'8¢ 86 £9'9C 08 or’'LE L6€ 918C [4¥3 3393nD

8E'ly  9¢  /LS8T Tl LL€L 43 oSy 1z 1344 1Sl o'ty L0L 9Ly STl 60VE 1334 LT9€ L16 oueuQ
dduIN0l]

80" l Y0 L 9AOqe pue 5/

SL'L L 8€C L 84 L LT L 0L € or l 6/ oL VA 8l ¥/-59

4% € 8€C l 9L ¥ L1'T L 1Y €l 8LC L L9 4 LY €S (433 ¥8 ¥9-5S

v6vL €L S06L 8 9L'S ¥l LS61 6 €961 94 £€9°0¢ [49 L9°€lL (84 voLL 61C 98'GlL Loy ¥5-St

8E'ly  9¢ /98T Tl SST9 TSl €L'6€ 8l S9'6Y 34} 6LLS 6CL €€€S 091 8l'Ly €75 or'or  €/LL r-S€

€0'Le LT ol'8E 9l PEIC ¥9 19°Ce Sl 80°LC 8L (R AY4 65 00°0€ 06 [4743 €Ly 413 9L 14314

S0'8 L [4%3 4 6C'€ 8 €Y 4 80'C 9 65°L ¥ €€°C L [4{0n4 LS [433 68 wmlim

aby

qLL L 13 l IZ4 € i14 S fieuig-uoN

[443°) SS yLLS 144 LELL 88l S9'SY Lc (WAY44 €Cl 6L°LS 6¢ClL €€°79 /81 YTLS Ll S'LS 194" UsWom

€9'G¢ lE 98Tty 8L €9 SS SEYS 14 699 ol 188t €Tl VASNA S N A4 4 ovs 607y 6901 Usiy
NEIN
1443 /8 99°'L [47 196 374 [4:4) 5174 6€LL 88C L6'6 [474 /8Ll 00€ vTOS  oLTL 8CST |e10]

% N % N % N % N % N % N % N % N q% N
paxi 18Y10 snouabipu| uedLIBWY une] (eISY 35E9YINOS IO (e213y YyuoN Jo yoelg SUYM ole10]

15e3 “YIN0S) uelsy

1se3 3IppIN) qely

(8257 = N) sansuaideleyd diydesbowspodos *| djqeL



HUMAN VACCINES & IMMUNOTHERAPEUTICS ‘ 5

“(Buissiw se pajealy a1am sasuodsal Jamsup 0} Jou Jajaid,) pariodal asam sabejuadiad pijep,
Aamsup o3 Jou 43ja4d, uondo asuodsas e buiAey 01 anp §7S'Z Ydea4 10U S0P N SWOS,

SP'e € 8€'T L 90'C S L1T L 80'C 9 LS°€E 6 00°L € [{0n4 LS eLe 6L pamopim/padioAld
L0°LL 19 €E'E8 13 €L'es8 [4\4 €8°L6 14 oL'v6 (VA4 L9°L6 L€C L9°/[8 €9¢ 8€'98 £601 L8 Lee Jaupied me|-UOWWOD/paLLIe
¥S6l A 6C'YL 9 L8l 9¢ [4:33 Ll 9y cl gLl 143 19'6 [44} L¥'6 8€C abjuis
Snjels [euep
¥S6l A 9y 4 €6'ST €9 L6'€C Ll 69°ST 174 v6'L 0¢ €€t oL ¥8'6¢ 905 18°2C €02 uolibifa1 oN
0C6 8 [459) ¥ 859 9l ¥9'L 144 6S°L 14 £9°C 8 8L°¢€ 14 SEY oLL BY10
09t 14 744 4 Ly l (WAVAN LS 6L 4 80 L S a4 19 nNpuiH
0€¢C 4 1744 4 Ly L 6S°L 14 €e’l 14 aCl 9l SL'L 6C ysimer
SL'L L 84 L SEY [4 099 6l or L 00°L € ol 4 SlL 6C slyppng
0C6 8 £991 L LV L 18°LL 143 8059 79l L9°LL SE 'l 8l 960l 19T wisniy
0vs A4 565 S¢ ¥8'99 091 VL 133 95°0¢ 88 [4°X44 LS 0008 ore o'eS 6.9 JAN4Y 6C€ElL cm_um_\:mu
uoibl|sy
09 4 8€'T L Lz9g 88 0,8 14 ST9 8l LL€E 8 19T 8 S¥'6 ozt €6'6 (K14 9A0qe pue 000'00Z$
6€8L 9l vL'L € €CSL L€ SEY 4 18°LL 143 56 144 009 8l Lyl €81 yecL JARS 666'661$-000'051$
0T'6 8 6TYL 9 €C8 0t SEY [4 o'LL €€ vS'L 6l €L 44 601 6¢€L 986 6¥C 666'671$-000'5TL$
6€8L 9L 06'LL S GE'S €l [44]) L €9°GL 4 LS LL 6C L9°LL SE S6°LL 144 S6'7L 743 666'7C1$-000'00L$
yeoL 6 991 L iy oL L6'€C Ll 90'8L [49 786l 0s JAN ! Ly 16'SL 4114 SeSlL 88¢ 666'66$-000'08$
9L Ll 06'LL S S0'6 144 6€/1 8 6L€El 8¢ S0'6l 14 0091 14 YSEL [44} e6'el [45%3 666'6.$-000'09%
609L ¥l  SO6L 8 ¥9'8 1z L80L S 6L€EL 8¢ 6V €L 143 L9°SL Ly 676 8Ll LTLL 98¢ 666'65$—-000'0%$
% N % N % N % N % N % N % N % N q% N
paxI 13410 snouabipu| uedLRWY upe] (e1sy 1se2YINOS Io (ed14Y YyoN Jo yoelg SUYM ole10]

15e3 “YIN0s) uelsy

1se3 3|ppIN) qely

“(Panunuo)) °1 3|qeL



6 e S. M. M. MOSHIRIAN FARAHI ET AL.

(panunuod)

60T 0CCL  88'6C 798  68C¢ 0£8  ¥L9¢ LSOL SLT¢ TO6  PPSE  STLL  6E£CE  8S0L  SOEE 666'661$-000'051$
[410) ¥Svy  SL'8E 0L, [99€  ST8 9l'6C 600L £/9¢€ 900L 08€E ST6  6VPE 666'6771$-000'STL$
0gL ULl €9°€E 998  ¥8¥E 8¥'6  CSCE TOOL L6lE  [96  LTEE 896  LEEE 666'7C1$-000'00L$
900 0€'8 96'9€ 96 8S6C T8 9g'ee 686 00CE €96  L¥TE 666'66$-000'08$
4% €Ll v9'6C vl'8  ¥8'€E  ¥COL ST6C  LE6  9SCE 986  9C0E €86  L90¢F 666'6.$-000'09$
100> 89'CL  €€£8¢C lzg T89¢ 89/ L0 86  veEEE  LL0L  SS6C  €¥OL  8O'LE 666'65$-000'0$
374 88'0L  €¥'8C ¥S'8  TEYE  96'L Lroe  gLoL vLTe  ToLlL  ZL0E vPOL 96°0€ 666'6£$-000'0C$
Tl 886T €60l ¥6°0€ 666'61$-000'01$
98l 0€'8  6S5CE T8OL ST 796  0€0¢ 000°0LS$ mojog
9W0dU| p|oYasnoH
Lco 8t 0LT 598’ 100> 100> Gonjea-d
99'LL  979¢  L60L  L1'9E paiiivy
6LL 8Tl 6L8C 88 9sveE  L96  vSLT CE€8  L9'lE  S8LL  €98C 8LLL TS6L J9xewswoH
L90L  v6'EE L0l 98°0¢ uspnis
89" 06'L LE6r  vr'6  89TE  9¢’LL  6L0E 686  8L0¢ pakojdwaun
100> €60L Tr'le L6  8SLE €98 879t 960l [4443 808 98'SE  Ov'6 690 SS6  9EEE  [TOL TTTE 686  86TE  (pahojdwa-yas/awin-|ny/awn-yed) pakoldwy
sniels qor
189 oLy’ 9sT 8¢l 8y 9¢T 123} SeT qonlea-d
So¢ o¥'8  00SE SE€0L  ¥90€  L£€6  v6CE  ¥SOL  68°LE  €00L  vLTE |/ul0
100> IL'LL  95°6C L6'6 €EvE 878 799E €96 0S6C Tr6  vSPE STOL  LTTE 996  08CE [enbulig
06¢ 0LLL  006C 986  6f£€€ 8’6 800¢ 8€8 0ClE T/L6 80CE 996  8/lE Youaiy
100> 8r'LL 060 /L6 S6'lE  S¥6 LEGE 6L 609¢ S8  vO'LE 686  ¥9'EE  L60L  €L1E  9E€0L  6LTE ysibug
abenbue
S8T 80L° vLE £90° GeL 658 90 qonlea-d
100> 8¥'LL  TEEE Ll 0€ve €08 S09¢  L€6 L96C  9l'6 Lee  vcol  L0Ce €56 9L'EE peolqy
100> 860l L£0E L60L 8E6T 9Y6  L6VE 1440) 18'8C 008 8L'SE  8€6  9F'lE SEOL  €8lE  HSOL  9%'lE  6C0L PETE epeue)
yuig jo 9de|d
9¢¢” 100> 6LL 100> 600° 100> 100> qonlea-d
100> 10l 09°¢E 69'G  €6'8¢ 6/8 65'SE TEB  99¥E 866  9TVE  LU6  L¥'SE  SL8  06'GE (@ydysa1se) 3a169p ajenpeln
100> Y90l TELE €¥L  EL'EE SE€8 88vE  €€°LL Sb'0¢ €6'L 609¢ S06 896C ¥88 8SYE  9/6  TOYE 6  9L°€€ 92163p Jofaydeq/a3edy1uad Asianun
L€0 €9°LL 6L°0€ 9Ll 96°0¢ 8’/ T8¥¢ 8lOL [T/T TEOL SO00E  vEOL 6£LE  8EOL  OL'LE 9630
200 9,7l 81’8 16'0L  SL0E 6/'8 [8YE 198 vE8C 008  8lL'LE /80L LELT  S90L  TS'8C [ooyds ybiy/Kiepuodas/Aiewnd
uonesnpy
099’ L10° 206 e 100> L06° LL0° qonlea-d
€00 69 S6'8 8E6  CECE  8E6  £9EE Jluey ayl
100> YLl L6'6C L6 Evve 6v'L 08'9E €08 /8lE S68 SL'SE STLL  €SLE  ZLOL  86'CE eIquinjo) ysiiig pue solleld ayL
100> vL'ElL  L¥0E  €SLL  SE8C  88L  69LE 9Ll 18F%E /86 L6 ev'6  ¥00E €86  68°LE 900l 08'LE BELE1T0)
100> LgoL  er'ee SLLL L6°TE S6'8 YT'se LT8 0L'SE  vE€E6  EL0E SS6 60€E  6L0L 66'lE  vLOL  ¥I9CE oueuQ
9dUIN0I]
88t 100> oL €Ll L6l 0sT 100> 100> qonlea-d
LLr 908  88'6¢ ¥6'6  CC9¢  L[6'6  SY'SE Japjo pue gg
S6L° €9°,L v¥8SE 000L ¥¥'TE LTOL w¥'LE 090l 89'€EE STOL  9f€E 14
100> 6LLL  LLTE 8¢€'8  pl'LE L1l ¥6'C€ 87’8 69SE 696 S66C €€6  v6EE  6L0L TLLE  vLOL  €0°€EE r-G€
800 650l TTOE 096 698C 0SOL 90CE vT'8 LTYE €6'L v6vE 648  LE6T LS6  ¥STE 686  €8°0€ 16 wrle 14374
650l 88T LTOL SE6C iz}
aby
8.6 ¥00° 06T 95 0sL” 0T 18T 100> 100> Jonjea-d
100> LL'oL €60 66  8E9C  S06  SSE LUt 13433 [T8 88YE SL6  €S6C 9¢6  86CE 690L 9¥0E €TOL LLLE Uswom
100> 6/CL 00lE 8L 00GE 690L 9/€E  SO'LL e 008  [T9¢ 868 €OLE 96  P9EE 866  E€L'E€E L6  69EE U
1apuan
100> LULL LI'LE /86 L000E  SP'6  L0'SE 00°LL 6£CE vL'8  1LSE  6£6  9C0¢ 096  €C€E  LSOL  /8lE  800L  /SCE |e101
2njea-d as w as W as W as w as w as W as w as w as w
paxiIN 13410 snouabipu| uedlRWY upe] uelsy qely yoelg SUYM lelo]

*(875'T = N) S9|qeleA 1ydeibowapoId0s SSOIDR SIIUISYIP SUBSW DUIPYUOD dUIIRA 61-dIA0D ‘T 29l



HUMAN VACCINES & IMMUNOTHERAPEUTICS . 7

*dnoub |eel Yoes ulyIM SIUISYIP UBSW PU [e10) JOJ SI dNjeA-d SIy|
"sdnoib |e1des UBaMIDY SPIUBIIP dY) 10 SI aNjeA-d SIYL,
(s910631ed 0M] URY) 2I0W YUM S3|RLIBA J0J) SYAONY PUB (S3LI0631ed 0M) YlIm Sajgeliea Joj) s1sal-] Juapuadapul Buisn paureiqo aiam sanjea-d,

45 100> 00 800° 100> nw:_m?Q
¥0'LL  000€ ZL'LL LSO€E pamopim/padioAlq
100> 60°LL LELE 996 6C0€ G/8  PC9E 960l JAN43 €08  v/'S€  6€6  8Y0E 6C6  LL'€E VYOl vTTE G566  86'CE 1aupied mej-uowWod/paLIe
[4YA S0l S9LE L0l 69'8C 686 €8 190l lv’'6C 0v'0L  S¥'6C abjuis
sn1els |exey
180" 100> 9L’ 8L’ 9S8/ €00 00 nw:_m>-n
Sv0 6€0L 6TYE 6oL CELE 8L'8 6¥9¢  TC6 G8'EE €E0L  cTee  TloL vSEE uolibifa1 oN
AN or'cl  88'8C 99,  ¥9'CE ScoL  vS'le 60l  LL'0E 1BYl0
9€'8  Ol've 98 [40 49 NpuiH
090L €9%¢E 99'6 8C9¢ ysimer
(1WA L1°ge €5°L 8Cee siyppng
00 €8 6L'S5€ 06 ¥C0€ L0'6 VLEE vLL 6€0€ 668 €L'1E wijsniy
100> L0'LL ¥6'8C L¥OL ¥08C ¥/ 60°LE €8l €0'Le 0’8 G89¢ 96’6 9'6C €96 ocee  ¥90L  880€ 0€0L 9Tee cw_um_‘_Mu
uoibijay
(VAN 100> 99 oLy [43°) 00’ 100> nw:_m>-n
100> 1434 LE0r 9,9  V¥¥LE 89'LL ¢SceE  LOOL  €9°SE 9A0qe pue 000'00T$
Qnead g5 ow @ W d W as w @ w @ ow @ ow as W as W
paxiw JEITS) snouabipu| uedLRWY une ueisy qely yoe|g SUYM |e1o]

“(PanuRUOD) °Z 3|qel



8 e S. M. M. MOSHIRIAN FARAHI ET AL.

Table 3. Multiple linear regression for COVID-19 vaccine confidence among white and racialized groups.

White participants

Racialized group

Model 1 Model 2 Model 1 Model 2
B (SE) z p-value B (SE) z p-value B (SE) z p-value B z p-value
Gender —-.14 (.03) -5.27 <.001 -.15(.02) —6.89 <.001 —.04 (.03) -1.64 .100 —-.02 (.03) -.94 345
Age .12 (.03) 439 <.001 .03 (.02) 1.24 215 .07 (.03) 2.48 013 .06 (.03) 2.15 032
Province .01 (.03) 42 671 .02 (.02) 73 463 .05 (.03) 1.87 .061 .06 (.03) 2.52 .012
Health literacy .20 (.03) 7.77 <.001 .09 (.02) 425 <.001 .31 (.03) 12.26 <.001 .31 (.02) 12.88 <.001
Racial discrimination® —.07 (.03) -2.89 .004 —.05 (.03) -1.97 .049
Conspiracy beliefs —-.60(02) -36.28 <.001 -23(02) -933 <.001

“Latent factor (everyday racial discrimination and major experience of racial discrimination).

showed that racialized parents/guardians were more likely to
reject a COVID-19 vaccine for themselves and their children
compared to White parents/guardians. Nonetheless, the out-
come of the current study was different from previous studies’
measures. For example, McKinnon et al.'” measured intention
to vaccinate against COVID-19 among parents for their chil-
dren and Bell et al.*® measured vaccine acceptability for par-
ents and for their children.

Regarding the other sociodemographic factors, results
showed lower confidence in COVID-19 vaccines among
women compared to men. These findings can be explained
by the beliefs among women who may have greater concerns
about the risks associated with vaccines.”"** Thematic analysis
of Hetherington et al.’s study'® showed that the most concern
in mothers residing in Calgary was safety and efficacy of
vaccines such as adverse effects. Current study also showed
that younger parents had lower levels of confidence in
COVID-19 vaccines compared to older parents. This finding
is consistent with previous studies that have shown more
vaccine hesitancy among younger people.”” Results also indi-
cated higher levels of confidence in COVID-19 vaccines
among parents with higher education (e.g., college, university
certificate/bachelor’s degree, and graduate degree) and those
who were married/common-law partner. In fact, higher levels
of education might be paired with enhanced literacy regarding
the pandemic and COVID-19 vaccines which increases the
confidence in COVID-19 vaccines. Similarly, Jansen et al.”
showed that higher level of education attainment was asso-
ciated with increased health literacy thus an increased confi-
dence in COVID-19 vaccine.”” Additionally, Szilagyi et al.**
showed that there was higher child vaccine intention among
parents with bachelor’s degree or higher education. Moreover,
more confidence in COVID-19 vaccines among parents who
were married or had common-law partner could be associated
with their higher levels of trust in vaccine information sources
(e.g., doctors, nurses, and pharmacists).14 However, further
studies are needed to explain socio-cultural factors related to
COVID-19 vaccine confidence among married parents or
those who have a common-law partner.

Regarding regression analyses, results showed that conspi-
racy beliefs were negatively and health literacy was positively
associated with COVID-19 vaccine confidence. Among racia-
lized groups, health literacy was positively associated with
COVID-19 vaccine confidence in both models. Racial discri-
mination was negatively associated with COVID-19 vaccine
confidence in Model 1. After including conspiracy beliefs in

the model, the strength of this association did not change.
These findings suggest that racial discrimination plays a key
role in predicting COVID-19 vaccine confidence. Although
conspiracy beliefs are a very strong predictor and usually
make racial discrimination non-significant,' in this case, racial
discrimination is strong enough to resist conspiracy beliefs.
Results also showed that conspiracy beliefs were negatively
associated with COVID-19 vaccine confidence.

Previous studies have indicated that parents’ health literacy
is associated with their attitudes toward vaccinating their chil-
dren against COVID-19.>* Moreover, studies have shown
that parents’ conspiracy beliefs play an important role in
parents’ attitudes/willingness to vaccine children.'””*' As
shown in previous studies, parents’ main concerns and reasons
for not getting vaccine are as follows: concerns about safety
and efficacy, side effects, rushed process, long-term effects,
being new, not enough information/evidence, and children
hardly affected by COVID-19."*°>** That is why increased
health literacy through internet, social media, and other
sources may increase parents’ awareness about COVID-19
vaccines which in turn decreases conspiracy beliefs regarding
COVID-19 vaccines. Hence, improving health literacy among
parents is crucial for encouraging informed decision-making,
increasing vaccine uptake, and protecting children’s health
during the pandemic.

Implications

The current study provides insights into how racial discrimina-
tion, health literacy, and conspiracy beliefs play critical roles in
COVID-19 vaccine confidence among racialized groups. One of
the most important factors in COVID-19 vaccine confidence
was racial discrimination. Racial discrimination might decrease
trust in healthcare systems*® and impact health behaviors.*' To
ensure a healthcare system free from racism, it is imperative to
implement a multifaceted approach.*” This includes compre-
hensive training for healthcare staff on anti-racist practices, the
development and enforcement of policies aimed at eliminating
racial discrimination, and the establishment of a system of
positive and negative reinforcement. Moreover, training nurses
to effectively address vaccine hesitancy among racialized par-
ents, which is often rooted in experiences of racism, is essential
for improving healthcare outcomes. This training should equip
nurses with the cultural humility*® and communication skills
necessary to build trust,** acknowledge the historical and sys-
temic factors contributing to vaccine mistrust, and engage in



empathetic dialogue. Moreover, public health agencies should
develop strategies to mitigate the negative effects of racial dis-
crimination on vaccine uptake. Due to the importance of vac-
cine confidence among parents in vaccine decision-making for
their children, it is crucial to develop educational programs on
vaccination to enhance parents’ awareness while taking into
account the needs of different communities. For example, pub-
lic health agencies and healthcare services should focus on
developing and testing interventions that improve health lit-
eracy. These interventions may reduce health disparities, parti-
cularly among marginalized and underserved populations, and
contribute to more equitable health outcomes. Furthermore, to
reduce conspiracy beliefs, such programs should be developed
for creating a transparent communication and engagement
with different communities. This approach aligns with the
recommendation by the Royal Society of Canada Task Force
on COVID-19, which advocates for tailoring interventions to
enhance vaccine acceptance and reduce disparities in uptake by
addressing local needs. It emphasizes the importance of actively
engaging and collaborating with communities in the design and
development of these interventions.'”” Additionally, commu-
nities should create factsheets about vaccination and promote
them in social media and other digital platforms to increase
awareness and knowledge about vaccines.

Limitations

Although this study is the most important to date in Canada
on COVID-19 vaccine confidence among parents, it still has
some limitations. First, since the current research was a cross-
sectional study, that prevented us to explore factors/events
related to the outcome variable over time. Second, there were
only five parents from non-binary gender which led us to
exclude them from the analysis due to insufficient numbers
of participants. Therefore, future studies should consider over-
sampling for non-binary gender to address this limitation.
When attempting to compare with existing literature, the
lack of previous studies on COVID-19 vaccine confidence in
Canada may leave gaps. Most of them have focused on differ-
ent outcome variables related to COVID-19 vaccine which are
vaccine acceptance, uptake, intention, and willingness.

Conclusions

The current research investigated factors related to COVID-19
vaccine confidence among parents from diverse racial groups
in Canada. Findings indicate differences in COVID-19 vaccine
confidence among race groups, with a higher confidence
among Asian, and Indigenous parents compared to White
parents. It was evident that the racial discrimination, health
literacy, and conspiracy beliefs play a key role in COVID-19
vaccine confidence. The current study’s findings help to better
understand the underlying significant factors that influence
parent’s confidence in COVID-19 vaccine which can be useful
in developing targeted interventions and policies intended to
increase vaccine confidence among parents. This study con-
tributes to the current literature by addressing the gaps in
understanding COVID-19 vaccine confidence among racially
diverse parental groups. While much of the existing studies
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have focused on broader populations, this study specifically
investigated COVID-19 vaccine confidence within Asian,
Arab, Black, Indigenous, and White communities in Canada,
offering valuable insights into the unique factors associated
with COVID-19 vaccine confidence.
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