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1. Introduction

The COVID-19 pandemic has been associated with significant
morbidity and mortality, with a disproportionately high burden
noted among racial and ethnic minority children in the United
States (US) [1-3]. Black and Hispanic children in the US account
for twice as many COVID-19 cases, emergency department (ED)
visits, hospitalizations, and episodes of Multisystem Inflammatory
Syndrome in Children (MIS-C), compared to White or Asian chil-
dren [ 1-4]. Unfortunately, while vaccines have been shown to mit-
igate the burden of severe COVID-19 illness in children [5-7],
vaccine hesitancy remains high among caregivers in the US; as of
April 2022, only 28% of 5-11 year old children, and 58% of 12—
17 year old children, had received two initial doses of vaccine
[8]. Multiple studies have demonstrated intended and actual
COVID-19 vaccination rates for children are notably lower among
racial and ethnic minority caregivers, particularly those identifying
as non-Hispanic Black or African American [9-15].

Intent to vaccinate children against COVID-19 has waned over
time, even with the advent of approved adult and pediatric
COVID-19 vaccines [16,17]. While early in the pandemic (prior to
vaccine availability for adults), up to 65% of caregivers reported
intent to vaccinate their child [18], that number dropped
to < 60% after adult vaccine approval. It is therefore of utmost
importance to identify and address barriers and facilitators of pedi-
atric COVID-19 vaccination among caregivers, particularly those
identifying as racial/ethnic minorities, in order to improve vaccine
uptake and health outcomes in these populations and communi-
ties. Data regarding minority caregivers is lacking, and even less
is known about factors that contribute to vaccine acceptance in dif-
ferent racial and ethnic populations. We evaluated COVID-19 vac-
cine acceptance for children among US caregivers by self-reported
race and ethnicity (including non-Hispanic White, non-Hispanic
Black, Hispanic, Asian, Native American/Pacific Islander, Multi-
racial, and Other/Not Specified) after emergency use authorization
(EUA) for ages five years and above and described factors that may
influence uptake rates. We hypothesized that reported intention
for vaccine uptake would be lower among non-Hispanic Black
caregivers and higher among White caregivers, and that factors
associated with plan to vaccinate would be similar across racial/
ethnic groups.

2. Methods
2.1. Study design and setting

This study was part of a larger ongoing COVID-19 Parental Atti-
tude Study (COVIPAS), surveying caregivers of children presenting
for emergency care, in the era of COVID-19 [16,19-21]. We con-
ducted data analysis on an ongoing multicenter, cross-sectional
survey of caregivers presenting with their child to 11 pediatric
EDs in the US (Atlanta, GA; Oak Lawn, IL; Los Angeles, CA; Louis-
ville, KY; Milwaukee, WI; Pittsburgh, PA; Portland, OR; Min-
neapolis, MN; Wilmington, DE; Cleveland, OH; and San Diego,
CA). The most recent phase of this study recruited caregivers of
children age 18 years or younger presenting to pediatric EDs from
November 1 to December 31, 2021. Data collection methods have
been previously described in detail [21].

2.2. Survey

The anonymous online survey was available for all caregivers
presenting with children to participating EDs and was available
in English and Spanish. The study was approved by the Institu-
tional Review Board (IRB) of each site. One caregiver per family
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was asked to complete the survey. Respondents completed the sur-
vey on their own smartphones or institutional iPads by logging
into REDCap ® secure online data management platform [22]. Care-
givers responded to the question “If vaccine/immunization for
COVID-19 is available for your child’s age, would you give it to your
child?” Prior work has described factors associated with vaccine
uptake among caregivers, including in some ethnic groups, and
included information on parental vaccination status, relationship
to child, presence of a primary care provider (PCP), and concerns
about COVID-19 vaccination and illness [10,13,18,23,24]. We
therefore incorporated similar questions and inquired about demo-
graphic characteristics (including race and ethnicity of both care-
giver and child, child gender, caregiver relationship to child, and
caregiver education level), child age (measured continuously),
whether the child had a primary care provider (PCP) (and if the
caregiver looked to them for advice), caregivers’ worry that the
child currently had COVID-19 (measured by Likert scale 0-10, with
0 = not at all worried and 10 = the most worried I have ever been),
caregivers’ concerns about their child missing school (Likert scale
0-10), and whether the caregiver/family had experienced loss of
income due to the pandemic. Those variables that were measured
via Likert scale were then also categorized according to score: 0-3
(low concern), 4-7 (moderate concern), and 8-10 (high concern).

2.3. Data analysis

Descriptive statistics, including means and standard deviations
(SD) for continuous variables and counts and frequencies for cate-
gorical variables, were used to characterize relevant demographics.
Racial and ethnic identities included Non-Hispanic White, Non-
Hispanic Black, Hispanic, Asian, Native American/Pacific Islander,
Multi-Racial, and Other/Not Specified (including Middle-Eastern/
North African and those self-identifying as “other” or not specify-
ing a listed race/ethnicity). The primary outcome was responding
“yes” to the question of whether the caregiver would accept vac-
cine if/when it was available for their child. Logistic regression
models were used to assess possible predictors of this outcome
overall (controlling for race/ethnicity in addition to other factors
in combination) and within racial/ethnic subgroups (controlling
for factors that were independently associated with uptake among
White, Black, Hispanic, and respondents whose race/ethnicity was
not otherwise specified). Results are presented as odds ratios and
95% confidence intervals. All analyses were conducted using R sta-
tistical software version 4.0.3.

3. Results

A total of 1916 caregivers completed the survey (November-
December 2021), and 1879 shared their willingness to vaccinate
their child. Table 1 demonstrates demographic characteristics of
the respondents. The mean age of the index child was 7.6 (SD
5.6) years, 50.3% (n = 960) of children were male, and the respond-
ing caregivers were mostly mothers (75.1%, n = 1436). Respon-
dents’ identified race/ethnicities included 49.9% identifying
White, 19.5% Black, 12.0% Hispanic, and 16.6% “other/not speci-
fied.” A majority of responding caregivers had completed at least
some post-secondary education beyond high school (69.6%,
n = 1315) and most children had a PCP, (93.5%, n = 1760) although
fewer reported looking to that person for advice (78.6%, n = 1,480).

Half (54.7%, n = 1,027) of caregivers planned to vaccinate their
children. There were differences in proportion of caregivers plan-
ning to vaccinate based on race and ethnicity (Fig. 1), with highest
acceptance rates among caregivers identifying as Asian (61.1%) or
with an unspecified/other race/ethnicity (65.4%). By contrast,
56.2% of White caregivers reported intent to vaccinate their child,
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Table 1

Demographic characteristics of responding caregivers.
Factor N (%)
Gender of Child (n = 1910)
Male 960 (50.3)
Female 943 (49.4)
Non-binary/other 7 (0.3)
Person completing survey (n = 1912)
Mother 1436 (75.1)
Father 380 (19.9)
Other 96 (5.0)
Caregiver race/ethnicity (n = 1916)
White 956 (49.9)
Black 373 (19.5)
Hispanic 229 (12.0)
Asian 18 (0.9)
Native American/Pacific Islander 4(0.2)
Multi-racial 27 (1.4)
Other/Not Specified” 319 (16.6)
Education level (n = 1889)
Post-secondary education (Some college or more) 1315 (69.6)
No post-secondary education (high school graduate or less) 574 (30.4)
Child has primary care provider (n = 1882)
Yes, and I usually look for his/her advice 1480 (78.6)
Yes, but he/she does not influence my medical decisions 280 (14.9)
No 122 (6.5)
Child’s regular immunization status (n = 1870)
Up to date 1642 (87.8)
Not up to date 228 (12.2)
Caregiver received COVID-19 vaccine (n = 1881)
Yes 1338 (71.1)
No 543 (28.9)

" Includes Middle Eastern/North African and those self-identifying as “other”

along with 55.4% of Hispanic caregivers. Acceptance was lower
among Black (44.7%) and Multi-Racial (44.4%) respondents.

Table 2 describes factors that may contribute to vaccine-related
decisions for children among racial/ethnic groups. Vaccination
rates for caregivers themselves were lower among those identify-
ing as Black (53.8%) and Multi-racial (51.9%) compared to other
groups (Hispanic 82.5%, Other/Not Specified 80.9%, Asian 77.8%,
White 72.8%). White and Asian caregivers were more likely to have
obtained education beyond high school, and were less likely to
report a loss of income due to COVID-19, than those identifying
as Black, Hispanic, Multi-racial, or who didn’t specify a race/ethnic-
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ity. Black and Multi-Racial caregivers were somewhat less likely to
report their child’s scheduled childhood vaccines were up-to-date
compared to other groups. White and Asian caregivers reported
the lowest level of concern that their child currently had COVID-
19 (median Likert scores: White 1.47, Asian 2.47, Black 2.64, His-
panic 3.2, see Fig. 2); White caregivers were also less likely to
worry about their child missing school (median Likert scores:
White 3.02, Asian 3.81, Black 3.84, Hispanic 4.69, see Fig. 3).

In multivariable analysis (Table 3), no racial/ethnic identity was
independently associated with an increased likelihood of intent to
vaccinate when controlling for other factors. The most decisive fac-
tor that was associated with vaccine uptake was caregivers’
COVID-19 vaccination status (OR 29.11, 95% CI 20.59-42.12). Other
factors included having a PCP to whom the caregiver looked for
advice (OR 1.86, 95% CI 1.07-3.19), child age (OR 1.08, 95% CI
1.05-1.11), and caregiver concern that the child currently had
COVID-19 (OR 1.05, 95% CI 1-1.09). Table 4 describes factors that
were independently associated with vaccine uptake for each speci-
fic racial/ethnic group (including White, Black, Hispanic, and
Other/Not Specified). Caregiver receipt of COVID-19 vaccine was
associated with increased intent to vaccinate among all these
groups. Child age was also associated with increased vaccination,
with each year of increase in age associated with a linear increase
in uptake. Notably, caregiver COVID-19 vaccine receipt doubled the
odds of acceptance among White respondents (OR 46.4, 95% CI
26.91-86.39) compared to Hispanic (OR 23.92, 95% CI 7.3-102.9)
or Black (18.07, 95% ClI 9.75-35.28). Factors associated with
increased likelihood of vaccine acceptance among specific racial/
ethnic groups included: concern the child has COVID-19 while in
the ED (White caregivers only, OR 1.09, 95% CI 1.02-1.18) and hav-
ing a primary provider to whom caregivers looked for advice (Black
caregivers only, OR 4.03, 95% CI 1.17-15.51). Loss of income due to
COVID-19 was associated with decreased likelihood of vaccination
among caregivers not identifying as a listed specific race/ethnicity
(OR 0.38, 95% CI 0.18-0.77) but did not affect intent among other
groups.

4. Discussion

Caregiver intent to vaccinate children against COVID-19 varied
by race/ethnicity in this study, but race/ethnicity did not indepen-

Proportion of US caregivers intending to vaccinate their child (Nov-Dec
2021), by race/ethnicity

Other

Multi-racial

Asian

Hispanic

Black

White

0% 10% 20% 30% 40% 50% 60% 70%
Fig. 1. Proportion of US caregivers intending to vaccinate their child (November to December 2021), by race/ethnicity.

2548



RJ. Hart, S. Baumer-Mouradian, Jeffrey N Bone et al. Vaccine 41 (2023) 2546-2552

Table 2

Social, behavioral, and economic factors and COVID-related concerns among caregivers, by race/ethnicity.
Factor White Black Hispanic Asian Multi-racial Other/Not Specified

(n, %) (n, %) (n, %) (n, %) (n, %) (n, %)

Caregiver-related factors
Caregiver received COVID-19 vaccine
Yes 693 (72.8) 199 (53.8) 188 (82.5) 14 (77.8) 14 (51.9) 228 (80.9)
No 259 (27.2) 171 (46.2) 40 (17.5) 4(22.2) 13 (48.1) 54 (19.1)
Caregiver education level
Any post-secondary education 764 (80.1) 224 (60.1) 128 (55.9) 17 (94.4) 20(76.9) 160 (56.1)
No post-secondary education 190 (19.9) 149 (39.9) 101 (44.1) 1 (5.56) 6(23.1) 125 (43.9)
COVID-19 led to loss of income
Yes 290 (31.6) 170 (50.9) 105 (49.1) 2(11.8) 11 (50.0) 137 (50.9)
No 628 (68.4) 164 (49.1) 109 (50.9) 15 (88.2) 11 (50.0) 132 (49.1)
Child-related factors
Child has PCP
Yes, and I usually look to them for advice 794 (83.2) 292 (78.7) 166 (73.5) 14 (82.4) 16 (59.3) 195 (68.9)
Yes, but they don’t influence my decisions 133 (13.9) 52 (14.0) 44 (19.5) 3(17.6) 7 (25.9) 40 (14.1)
No 27 (2.83) 27 (7.28) 16 (7.08) 0 (0.0) 4(14.8) 48 (17)
Child up-to-date on regular vaccines
Yes 844 (88.7) 315 (85.8) 197 (87.9) 16 (88.9) 20 (74.1) 246 (88.2)
No 107 (11.3) 52 (14.2) 27 (12.1) 2(11.1) 7 (25.9) 33(11.8)

Figure 2: Caregiver level of worry that child currently has COVID-19, by race/ethnicity

Race
. Asian
- Black
. Hispanic
. Multi
. Native
. Other
I B white
03 47 810

Worry child has COVID

80

60 4

Percent

204

Fig. 2. Caregiver level of worry that the child currently has COVID-19, by race/ethnicity.

Figure 3: Caregiver level of worry that child will miss school due to COVID-19, by race/ethnicity

Race

. Asian
B s
. Hispanic
| 0
. Native
. Other
B vniee

40

| H i “
0
03 47 810

Worry about COVID at school

Percent

Fig. 3. Caregiver level of worry that child will miss school due to COVID-19, by race/ethnicity.
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Table 3
Multivariable analysis, factors independently associated with increased likelihood of
intent to vaccinate child, overall.

Factor OR (95% CI) P-value
Race
White (reference) (reference)
Black 1.07 (0.75, 1.54) 0.72
Hispanic 0.76 (0.52, 1.13) 0.17
Asian 1.22 (0.35, 4.86) 0.77
Native American/Pacific Islander Unable to estimate”
Multi-racial 1.32 (0.39, 4.68) 0.66
Other/Not Specified 1.44 (0.98, 2.15) 0.07
Child age 1.08 (1.05, 1.11) <0.001
Caregiver received COVID-19 vaccine 29.11 (20.59, 42.12) <0.001
Child has PCP, and I usually look 1.86 (1.07, 3.19) 0.03
for his/her advice
Child has PCP, but he/she does 0.84 (0.45, 1.55) 0.58
not influence my medical decisions
Concern that child has COVID 1.05 (1, 1.09) 0.04
Concern about child missing school 0.99 (0.96, 1.03) 0.75
Loss of income due to COVID-19 0.79 (0.61, 1.03) 0.09

" Sample size too small

dently account for these differences. Caregiver COVID-19 vaccina-
tion status is a major factor in their decision-making process across
racial and ethnic groups. Although concerns about COVID-19 and
presence of a trusted primary provider are also important factors,
these differ by race and ethnicity and may provide the basis for tar-
geted interventions to improve vaccination rates among adults
(and therefore children) in minority populations.

Racial and ethnic disparities in vaccination rates persist despite
availability of vaccines [14,25-27]. According to the Kaiser Family
Foundation (KFF) Vaccine Monitor program, pediatric COVID-19
vaccination increased overall in 2021, with larger shares of parents
reporting their 12-17 year old children have been vaccinated,
while the proportion of those definitely not planning to vaccinate
has dropped [28]. Vaccination rates are lower among children 5-
11 years old, although they have increased from November 2021
to February 2022 as the vaccine became available to this age group
[28,29]. Many studies have reported on factors associated with
increased COVID-19 vaccine uptake for children, most of which
occurred either before vaccine was approved for children, or
shortly after EUA for ages 12-17 years [13,15,16,18,27,30,31] To
our knowledge, this study is the first large-scale, national survey

Vaccine 41 (2023) 2546-2552

to report on caregiver vaccination plans and attitudes since the
availability of vaccine for children under 12 years.

In prior surveys, race and ethnicity were predictors of intent to
vaccinate children against COVID-19, with Black caregivers report-
ing lower intent to vaccinate compared to non-Hispanic White
groups [10-15,27]. Other previously reported factors associated
with increased vaccination include caregiver education level, fam-
ily income, caregiver COVID-19 vaccination status/intent, caregiver
political affiliation, concerns about COVID-19 illness, child’s regu-
lar and/or influenza vaccination status, and child age
[10,11,16,24]. We identified similar factors associated with overall
intent to vaccinate in this study (specifically child age and care-
giver vaccination status); however, despite the fact that Black
and Multi-racial caregivers had lower reported intent to vaccinate
compared to Whites or Hispanics, we did not find that race/ethnic-
ity was associated with plan to vaccinate when controlling for
other factors. Rather, other factors may be responsible for trun-
cated vaccination rates in minority populations. This has been
explored in adults [23,32-34], but is a crucial and unique finding
regarding caregivers’ intent to vaccinate children in this study.
Prior studies suggest that understanding the concerns or factors
influencing decision-making among racial/ethnic minority parents
is crucial to inform and improve strategies for providing targeted
information about vaccination to these groups [11], and we con-
firm that understanding these more specific factors may be critical
to improving vaccine uptake.

The single strongest predictor of vaccination across all groups in
this study was caregiver receipt of COVID-19 vaccine. This finding
is consistent with previous reports from earlier in 2021
[11,13,14,35], and the ongoing association between caregiver and
pediatric vaccination makes sense given the correlation between
increasing adult and pediatric vaccination rates throughout 2021
and early 2022. Given the particularly strong relationship between
adult and child vaccination across racial and ethnic groups, public
health initiatives targeting improved vaccination of adults may be
among the most important methods to improve vaccination rates
among children across racial/ethnic groups. Such initiatives must
take into account factors that are of particular significance to dif-
ferent racial and ethnic groups, targeting campaigns toward fac-
tors, such as COVID-19 related concerns or trust in a PCP, that
are most likely to improve uptake for a specific population.

Other factors that may contribute to pediatric COVID-19 vacci-
nation decisions include caregiver concerns about both illness and

Table 4
Multivariable analysis, factors independently associated with increased likelihood of intent to vaccinate child, by race/ethnicity.

Factor White P Black P Hispanic P Other/Not Specified® P
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Child age 1.05 <0.001 1.08 0.01 1.25 <0.001 1.1 0.01
(1.02, 1.09) (1.02, 1.14) (1.15, 1.37) (1.03, 1.18)

Caregiver received COVID-19 vaccine 46.4 <0.001 18.07 <0.001 2392 <0.001 3329 < 0.001
(26.91, 86.39) (9.75, 35.28) (7.3, 102.9) (12.71, 103.65)

Child has PCP, looks to them for advice 1.23 0.73 4.03 0.03 1.13 0.88 1.97 0.14
(0.36, 3.81) (1.17, 15.51) (0.2, 5.45) (0.78, 4.85)

Child has PCP, does not influence medical decisions  0.52 0.31 2.11 0.32 0.77 0.77 0.81 0.73
(0.14, 1.76) (0.49, 9.75) (0.12, 4.31) (0.25, 2.66)

Caregiver with higher education 1.49 0.11 1.08 0.81 0.66 0.29 0.57 0.13
(0.92,2.4) (0.57,2.01) (0.3, 1.42) (0.26, 1.18)

Caregiver worried child currently has COVID-19 1.09 0.02 1.03 0.44 1.09 0.07 0.97 0.47
(1.02, 1.18) (0.95,1.13) (0.99, 1.21) (0.88, 1.06)

Caregiver worried about child missing school 0.95 0.07 1.03 0.51 0.99 0.91 1.03 0.55
(091, 1) (0.95,1.11) (0.9, 1.09) (0.94, 1.13)

Loss of income due to COVID-19 0.90 0.58 0.99 0.98 0.68 0.34 0.38 0.01
(0.61, 1.33) (0.55, 1.8) (0.3, 1.5) (0.18, 0.77)

" Includes those self-identifying as “other” or Middle Eastern/North African; excludes multi-racial, Asian, and Native-American/Pacific Islander groups due to small sample

size.
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vaccines, which may vary by race and ethnicity. In December 2021,
the KFF Vaccine Monitor reported that Black and Hispanic care-
givers were more likely to be worried about their child becoming
seriously sick from COVID-19, compared to Whites [29]. Families
identifying as non-White have also reported increased frequency
of socioeconomic disruption, including loss of income, throughout
the pandemic [27,36]. We report similar findings, with higher pro-
portions of Black and Hispanic caregivers reporting high levels of
concern about their child having COVID-19 or missing school com-
pared to White or Asian caregivers. Black and Hispanic caregivers
were also more likely to report loss of income due to COVID-19,
although reasons for loss of income were not evaluated; however,
this was also not associated with differences in vaccine uptake. Sig-
nificant contrast exists, therefore, between caregiver concerns
about COVID-19 illness and likelihood of vaccination, where those
groups most concerned/affected are not necessarily those most
likely to vaccinate. This dichotomy may indicate that concerns
about vaccines are overcoming concerns about the virus and its
impact on family dynamics.

While concerns about COVID-19 or loss of income were not sig-
nificant factors contributing to vaccination intent among Black
caregivers in this study, it is noteworthy that the presence of a
PCP, to whom caregivers looked for advice, was significantly asso-
ciated with vaccination in this group. Other studies have reported
that despite vaccine hesitancy and institutional mistrust among
Black patients, vaccine recommendations from a trusted provider,
particularly from a same-race medical professional, or from a
same-race vaccine study participant, may be a facilitator of vacci-
nation in adults [26,37]. Many Black caregivers report that their
child’s doctor is a key source of information [14], and up to 74%
of Black parents report that their child’s pediatrician is a trusted
resource [29]. The association between intent to vaccinate and
presence of a trusted provider in our study underscores the impor-
tance for physicians to develop and maintain strong working rela-
tionships with families, and not to underestimate the importance
of their recommendations for vaccination to minority caregivers.

Limitations of this study included the use of a convenience sam-
ple at all participating sites, such that the population of caregivers
responding to the survey may not represent all caregivers. There
may have been bias in terms of survey completion based on pre-
existing vaccination beliefs in the participants; however, this could
apply to both vaccine supporters as well as vaccine-hesitant care-
givers. Of note, the majority of caregivers in this study were highly
educated and vaccinated for COVID-19, which may have influenced
their decision to participate; as a result, our findings may not be
representative of the population as a whole. We reported on care-
giver’s intended plan to vaccinate and did not corroborate vaccina-
tion status among those who may have already received vaccine.
Additionally, we did not address all potential factors (such as
income level, insurance status, religion, or political affiliation) that
may contribute to decision-making among various groups. This is
of particular importance given the topic of race and ethnicity—
while we chose socioeconomic covariates based on prior literature
related to vaccine uptake among patients and caregivers, the vari-
ables included in this study are unlikely to represent the breadth of
socioeconomic-related factors (including educational, housing,
employment, and other inequities/systemic disenfranchisement)
which may confound the association between race/ethnicity and
vaccine beliefs. Finally, we assessed racial and ethnic groups
according to those utilized by the US Census; however, not all
groups had equal numbers of respondents--Asians, Native Ameri-
can/Pacific Islanders, and Multi-racial groups all had a small sam-
ple size in the study population. As a result, causality cannot be
determined in these populations as well as in other subgroups.
Additionally, a number of caregivers did not specify their identity,
and therefore generalizability for this group is limited.
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5. Conclusions

In conclusion, while caregiver intent to vaccinate children
against COVID-19 varied by race and ethnicity, racial identity did
not independently account for these differences when controlling
for other factors. Caregiver COVID-19 vaccination is a major factor
in pediatric vaccine uptake across all racial and ethnic groups, and
public health officials should target improvement in adult vaccina-
tion rates to ultimately improve pediatric vaccine uptake. Other
factors, such as concerns about COVID-19 and presence of a trusted
PCP, may be particularly important in caregiver vaccination deci-
sions among certain groups, and could serve as the basis for future
interventions to improve adult, and thereby pediatric, vaccination
among minority children and the pediatric population as a whole.
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