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Abstract

Background Over half of the youth population in the United States, aged 6 months to 17 years, have not received
the Coronavirus Disease 2019 (COVID-19) vaccine. Given parents’central role in vaccinating their children, we
examined associations between parents’trust of the federal oversight of COVID-19 vaccine safety and their willingness
to vaccinate their children against COVID-19.

Methods This cross-sectional study included 975 parents of minor children residing in Philadelphia who completed
the online survey between September 2021 and February 2022. Trust was measured using a four-point Likert scale
ranging from ‘do not trust'to fully trust'for two variables: (1) trust in federal oversight of COVID-19 vaccine safety

for children and (2) trust in federal oversight of COVID-19 vaccine safety for the general public. A multiple logistic
regression evaluated associations between trust and parents'willingness to vaccinate their children, which was
measured on a five-point Likert scale ranging from ‘strongly disagree’to ‘strongly agree!The analysis was adjusted for
race/ethnicity, age, sexual orientation, gender, education, insurance, and parents’vaccination status.

Results Analyses included 975 parents whose children had not previously been vaccinated against COVID-19
(mean age 36.79, standard deviation 6.4; 42.1% racial/ethnic minorities; 93.2% heterosexual; and 73.7% with a college
degree). Greater trust regarding federal oversight of COVID-19 vaccine safety for children [adjusted odds ratio
(aOR)=1.52, 95% confidence interval (Cl): 1.13-2.04] and for the public (aOR=1.58, 95% Cl: 1.17-2.14) were each
associated with increased willingness to have their child vaccinated against COVID-19. Unvaccinated parents had
decreased willingness compared to parents who had received at least one dose of the vaccine (aOR=0.14, 95% Cl:
0.04-0.41). College-graduate parents exhibited increased willingness compared to those without a college degree
(aOR=2.07,95% Cl: 1.52-2.81). Non-heterosexual parents showed increased willingness compared to heterosexual
parents (aOR=2.30, 95% Cl: 1.20-4.76).
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Conclusions Trust in federal COVID-19 vaccine oversight was associated with parental willingness to vaccinate their
children against COVID-19 among parents whose children have not yet been vaccinated. Identifying and addressing
causes of mistrust are crucial next steps to promote child vaccination. Intervention efforts to address trust gaps should

remain a public health priority.
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Background

The Coronavirus Disease 2019 (COVID-19) pandemic,
caused by the novel coronavirus SARS-CoV-2, presented
an unprecedented global health challenge, necessitat-
ing swift and extensive vaccination efforts to curtail the
spread of the virus and mitigate its impact on public
health [1, 2]. The development of COVID-19 vaccines
occurred rapidly due to global collaboration, existing
research, and accelerated approval processes. mRNA
vaccines emerged quickly, alongside others utilizing
established technologies such as viral vectors [3, 4]. The
development and distribution of COVID-19 vaccines
have been instrumental in the fight against the pandemic,
offering a promising avenue for controlling transmission
and reducing the severity of the disease [5, 6].

However, the success of vaccine campaigns relies not
only on the availability of vaccines but also on the public’s
acceptance and willingness to be vaccinated [7]. Vaccine
hesitancy, characterized by delayed acceptance or refusal
of vaccines despite their availability, remains a signifi-
cant concern that can impede vaccination efforts [8—10].
Vaccine hesitancy encompasses a spectrum of attitudes
and beliefs, including concerns about vaccine safety and
effectiveness, mistrust in vaccine manufacturers, and
doubts about the regulatory processes governing vaccine
approval [11-13].

Understanding vaccine hesitancy, particularly regard-
ing child vaccination, is crucial. As of June 2023, only
36.8% of children under 17 in the United States have
received the COVID-19 vaccine. Vaccination rates vary
across age groups: 10% for children aged 6 months to 4
years, 32.9% for 5-11 year-olds, 54.9% for 12-15 year-
olds, and 69.7% for 16—17 year-olds [14]. It is essential
to comprehend factors influencing parental willingness
to vaccinate their children against COVID-19 to ensure
widespread acceptance and optimal protection.

Trust in federal oversight of vaccine safety, the level
of confidence or belief that parents have in the monitor-
ing and regulation conducted by the federal government
to ensure the safety of vaccines for children [15-17], is
a critical factor contributing to parental vaccine hesi-
tancy, including harboring doubts about the regulatory
processes [11-13]. Federal vaccine trust encompasses
parents’ faith in the thoroughness, accuracy, and trans-
parency of the oversight processes implemented by fed-
eral authorities to guarantee the well-being of individuals

receiving the vaccine, particularly among the pediatric
population [15-17].

Recognizing the significant impact of historical racism
and biased policies in the United States is essential, espe-
cially concerning vaccination attitudes. This history has
led to widespread mistrust in government and healthcare
systems, particularly among certain communities [18].
Rooted in discriminatory practices, such as the Tuske-
gee Syphilis Study, where African American participants
were untreated without consent [19], this mistrust per-
sists due to ongoing healthcare disparities along racial
lines [20, 21]. These historical injustices and disparities
profoundly influence contemporary issues, including
challenges posed by the COVID-19 pandemic. Under-
standing this context is vital for examining attitudes
toward federal oversight of COVID-19 vaccine safety.

A lack of trust can manifest as doubts about the trans-
parency and rigor of vaccine testing, as well as concerns
about the impartiality of government agencies overseeing
vaccine development and distribution [15-17]. A 2020
meta-analysis on the acceptability of COVID-19 vac-
cination and its predictors revealed that, in 20 surveyed
countries, trust in the government was a significant pre-
dictor of willingness to vaccinate [22]. Previous studies
predominantly focused on assessing adults’ willingness
to be vaccinated themselves, rather than parents’ will-
ingness to vaccinate their children [23-25]. However, it
is crucial to investigate whether trust is associated not
only with adults’ willingness to vaccinate themselves but
also with their willingness to vaccinate their children.
Additionally, research on parents’ willingness to vac-
cinate their children has mainly centered on identifying
predictors, rather than examining the hypothesized rela-
tionship between trust and parental willingness while
also accounting for factors known to be associated with
parental willingness [26-28].

This cross-sectional study aimed to investigate the
association between parental trust in federal oversight
regarding vaccine safety and their willingness to vac-
cinate their children against COVID-19. Specifically, it
examined whether an elevated level of trust was linked
to an increased likelihood of willingness to vaccinate
after adjusting for factors known to be associated with
parental willingness, particularly among parents who had
not previously vaccinated their children. Building upon
prior research focused on vaccine acceptance and hesi-
tancy [29], we hypothesized that the influence of trust in
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governmental authorities would also affect the willing-
ness of parents to vaccinate their children. Additionally,
we examined various sociodemographic factors that have
revealed differences in individuals’ willingness to vacci-
nate against COVID-19 in prior studies, including gen-
der, age, educational level [22, 28], parental vaccination
history [30], race and ethnicity [27, 31], insurance status
[32], and sexual orientation [33].

Methods

Procedure

This cross-sectional study was conducted as part of the
Philadelphia CEAL (Community Engagement Alliance)
initiative [34]. The overarching objective of this initia-
tive was to redress disparities evident in COVID-19
testing, vaccine adoption, and participation in clinical tri-
als, particularly within the communities of Philadelphia
that experienced a disproportionate impact during the
pandemic.

Utilizing a non-probability sampling approach, our
online survey was completed by 8,153 participants
between September 2021 and February 2022. To ensure
data quality, a multi-layered fraud detection system was
employed, resulting in the reduction of the final valid
sample to 2,870 participants [35]. For the present study,
we initially included the subset of 1,309 parent par-
ticipants, each of whom had at least one child < 17. As
our primary focus was on assessing the willingness of
parents who had not yet engaged in the behavior, we
excluded 296 participants who reported having already
vaccinated their children. Additionally, as our objective
is to perform analyses within a timeframe unaffected
by a significant policy change for a specific age group,
we opted to exclude 21 participants who completed the
survey before November 2nd, 2021. This date marks the
release of guidelines by the Centers for Disease Control
and Prevention (CDC) on pediatric COVID-19 vacci-
nation, specifically tailored for the age group of 5-11
years. To enhance the robustness of our analysis and
address the limitations posed by the limited sample size,
we treated 17 additional participants who chose ‘prefer
not to answer’ for sociodemographic variables as having
missing data. Therefore, the remaining 975 parent par-
ticipants were included for analysis. All study procedures
received approval from the University of Pennsylvania
Institutional Review Board. Written informed consent
was obtained from all participants after fully explaining
the nature and potential consequences of the study.

Measures

Predictor variable

The primary predictor in this analysis was COVID-19
vaccine trust that was assessed using two questions. First,
trust in federal oversight of COVID-19 vaccine safety for
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public was measured by the question “How much do you
trust the federal government to ensure the COVID-19
vaccine is safe for the public?” Second, trust in federal
oversight of COVID-19 vaccine safety for children was
measured by the question “How much do you trust the
federal government to ensure a COVID-19 vaccine is
safe for children?” These questions were part of a set of
harmonized metrics developed through an iterative pro-
cess involving CEAL teams across the country and col-
laborators from the National Institutes of Health (NIH)
[36]. Responses were recorded on a four-point Likert
scale, with options such as ‘1=fully trust, 2=mostly
trust, ‘3=somewhat trust, and ‘4=do not trust! These
were then reverse-coded. Subsequently, both variables
were converted into binary form, combining responses
1 and 2 to indicate minimal or no trust, and categoriz-
ing responses 3 and 4 as trust. A Pearson’s correlation
was conducted to assess the potential for high inter-
item correlation between these two conceptually related
variables. The correlation coefficient obtained was 0.35,
which falls below the conventional threshold of 0.5 for
high correlations [37].

Additionally, we computed generalized variance infla-
tion factors for each independent variable to assess mul-
ticollinearity. All variables demonstrated low generalized
variance inflation factor values, thus justifying the inclu-
sion of both trust variables in the model.

Outcome variable

The outcome measured in this study was parents’ willing-
ness to have their child vaccinated against COVID-19. To
assess the outcome variable, a single item was employed:
“I am willing to have my child receive a COVID-19 vac-
cine” Parents provided their responses on a scale that
ranged from ‘1=strongly disagree’ to ‘5=strongly agree’
Additional response options included “2=somewhat dis-
agree, ‘3=neither agree nor disagree, and ‘4=somewhat
agree! These responses were condensed into a dichoto-
mous format, with ‘O=disagree/neutral’ representing the
merging of responses ‘1] 2, and ‘3, and ‘1=agree’ repre-
senting the merging of responses ‘4’ and ‘5!

Covariates

We included various sociodemographic factors that
were found to be associated with individuals’ willingness
to vaccinate against COVID-19 in previous studies as
covariates [22, 25-28, 30—33]. Parents’ sociodemographic
characteristics, including race and ethnicity, age, sexual
orientation, gender, education attainment, and insur-
ance status, were included as covariates. Additionally, the
COVID-19 vaccination status among parents themselves
was included as a binary covariate. Due to exceedingly
small sample sizes, responses of ‘prefer not to answer’ for
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Table 1 Demographic characteristics

Parent
par-
ticipants
(n=975)
Willingness (%)
Willing 642 (65.8)
Not willing 333(34.2)
Trust in federal oversight of COVID-19 vaccine safety
for children (%)
Trust 625 (64.1)
Not trust 350(35.9)
Trust in federal oversight of COVID-19 vaccine safety
for the public (%)
Trust 665 (68.2)
Not trust 310(31.8)
Age (mean (SD)) 36.79 (6.4)
Race and ethnicity (%)
NH-White 565 (57.9)
NH-Multiracial/Other 22 (2.3)
NH-Asian 38 (3.9
NH-Black or African American 273 (28.0)
Hispanic/Latinx 77 (7.9)
Gender (%)
Woman 635 (65.1)
Man 336 (34.5)
Transgender or gender diverse 4(04)
Sexual orientation (%)
Straight/Heterosexual 909 (93.2)
Non-heterosexual 66 (6.8)
Education (%)
College degree 719 (73.7)
Non-college degree 256 (26.3)
Insurance (%)
Yes 944 (96.8)
No/Don't know 3132
Vaccination status (%)
Yes, at least one dose 951 (97.5)
No, have not gotten any vaccine 24(2.5)

gender, sexual orientation, and parental vaccination sta-
tus were excluded from the regression analysis.

Statistical analysis

We conducted statistical analysis using R version 4.2.3.
Employing multiple logistic regression analysis, we
assessed the relationship between parents’ trust in federal
oversight of COVID-19 vaccine safety and their willing-
ness to have their child vaccinated against COVID-19,
controlling for covariates. To gauge multicollinearity,
we calculated generalized variance inflation factors for
each independent variable. We computed statistical sig-
nificance levels using two-sided tests at the alpha level of
0.05, as well as the adjusted odds ratios (aOR) and corre-
sponding confidence intervals (CI).
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Table 2 Multivariate analysis of variables that predicted
willingness to have child vaccinated (n=975)

Predictor variables and covariates Adjusted odd p-value
ratios
(95% confidence
interval)
Trust in federal oversight of COVID-19 152 (1.13-2.04) 0.005%
vaccine safety for children
Trust in federal oversight of COVID-19  1.58 (1.17-2.14) 0.003*
vaccine safety for the public
Parental vaccination status

Received at least one dose (reference)

Have not gotten any vaccine 0.14 (0.04-041) 0.001*
Age 1.02 (0.99-1.05) 0.055
Race and ethnicity

NH-White (reference)

NH-Multiracial/Other 51 (0.55-4.59) 0438

NH-Asian 0.89 (0.44-1.87) 0.751

NH-Black or African American 0.95 (0.69-1.31) 0.763

Hispanic/Latinx 28 (0.74-2. 30) 0.383
Gender

Woman (reference)

Man 1.09 (0.82-1.47) 0.551

Transgender or gender diverse 0.49 (0.05-5.79) 0.547
Sexual orientation

Straight or heterosexual (reference)

Non-heterosexual 2.30(1.20-4.76) 0.017*%
Education

Non-college degree (reference)

College degree 2.07 (1.52-2.81) <0.001*
Insurance

No/Don't know (reference)

Yes 1.23(0.52-2.78) 0.626

“statistical significance at the level of 0.05

Results

The sociodemographic characteristics of the final sample,
which comprises 975 parent participants is presented in
Table 1. Their average age was 36.79 years, with a stan-
dard deviation (SD) of 6.4. Among the parent partici-
pants, 57.9% identified as non-Hispanic White, 93.2%
identified as heterosexual, and 97.5% of parents had
received at least one dose of the vaccine. The majority of
parents (65.8%) expressed a willingness to vaccinate their
children against COVID-19, while 34.2% reported being
unwilling. Additionally, 68.2% of parents expressed trust
in federal oversight of COVID-19 vaccine safety for the
general public, and 64.1% expressed trust in federal over-
sight of COVID-19 vaccine safety for children.

The adjusted odds ratios of all predictor variables and
covariates are presented in Table 2. Greater trust regard-
ing federal oversight of COVID-19 vaccine safety for chil-
dren was associated with increased willingness among
parents to have their child vaccinated against COVID-19
(aOR=1.52, 95% CI: 1.13-2.04). Greater trust regard-
ing federal oversight of COVID-19 vaccine safety for
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the public had similar increased willingness (aOR=1.58,
95% CI: 1.17-2.14). Parents who had not received any
COVID-19 vaccines demonstrated a reduced willingness
to have their child vaccinated against COVID-19 com-
pared to parents who had received at least one dose of
the vaccine (aOR=0.14, 95% CI: 0.04—0.41). Parents with
a college degree exhibited an increased willingness for
pediatric vaccination compared to those without a col-
lege degree (aOR=2.07, 95% CI: 1.52-2.81). Non-het-
erosexual parents showed a higher degree of willingness
compared to heterosexual parents (aOR=2.30, 95% CI:
1.20-4.76). There were no significant associations found
between insurance status, parental age, gender, race, and
ethnicity with parental willingness to vaccinate their
children.

Discussion
This study described parental trust in federal oversight
of COVID-19 vaccine safety and its impact on the will-
ingness to vaccinate children against COVID-19. As of
June 2023, 63.2% of the youth population, spanning ages
6 months to 17 years, remains unvaccinated [14]. This
statistic underscores the timeliness and relevance of
our investigation, conducted during the data collection
period from September 2021 to February 2022. Trust in
the federal oversight of COVID-19 vaccine safety, both
for the general public and specifically for children, is
associated with parental willingness to vaccinate their
children against COVID-19. The parallel nature of these
findings suggests that cultivating trust in regulatory
processes for both children’s and public vaccine safety
could have a synergistic impact on increasing overall vac-
cine acceptance. To the best of our knowledge, no prior
reports or studies had focused on the association between
parental trust in federal COVID-19 vaccine oversight and
parental willingness to have their child receive a COVID-
19 pediatric vaccination. Mistrust related to COVID-19
has been identified as a significant barrier to higher vac-
cine acceptance and treatment compliance [38]. Investi-
gating these concerns, including doubts about safety and
efficacy, particularly in the context of pediatric COVID-
19 vaccination, is crucial because children and adoles-
cents play a pivotal role in achieving herd immunity [39].
The association between parental trust in federal
oversight of COVID-19 vaccine safety and an increased
pediatric vaccination willingness is consistent with prior
research on vaccine hesitancy. Existing studies have
underscored the critical role of trust in public health
agencies and vaccine regulatory bodies [12, 17, 25, 40].
When parents hold reservations or uncertainties regard-
ing vaccine safety monitoring and regulation, their will-
ingness to vaccinate their children may diminish, driven
by concerns about their children’s well-being. This
underscores the urgency of establishing transparent and
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effective communication channels from public health
authorities [41]. It is also essential to involve community
messengers to address parental apprehensions and fos-
ter trust in vaccine safety monitoring systems. However,
it is important to acknowledge that we did not investi-
gate whether parental trust of COVID-19 vaccines may
be influenced by their experiences with childhood vac-
cinations. Future research could explore the association
between parental perceptions of COVID-19 vaccine
safety and their confidence in routine childhood vacci-
nations. Such insights would contribute to a more com-
prehensive understanding of vaccine hesitancy dynamics
and inform targeted interventions to address concerns
and build trust across various vaccination contexts.

The association between parental COVID-19 vac-
cination status and their willingness to vaccinate their
children further underscores the impact of personal
vaccination experiences on decision-making. Previous
studies have indicated that influenza vaccination his-
tory strongly predicts COVID-19 vaccine acceptance
[22]. Similarly, parents who have chosen not to receive
the COVID-19 vaccine themselves were also more hesi-
tant to vaccinate their children [27]. Interventions aimed
at increasing COVID-19 vaccination rates among adults
may indirectly contribute to higher pediatric vaccination
rates [42]. Moreover, addressing the concerns and barri-
ers faced by unvaccinated parents is vital in promoting
comprehensive family vaccination.

Conversely, the findings reveal that parents with
higher levels of education were more inclined to vac-
cinate their children. This outcome aligns with existing
research emphasizing the positive association between
educational attainment and vaccine acceptance [22,
26, 40, 43]. Educated parents may have better access to
credible information and resources, enabling them to
make informed decisions about vaccination. They may
also have a heightened awareness of the benefits of vac-
cination and the risks associated with vaccine-prevent-
able diseases. Additionally, parents with higher levels
of education are likely to have limited exposure to the
untrustworthy histories of federal agencies and health-
care. Public health initiatives should prioritize targeted
educational interventions. These initiatives should be
designed to provide accessible and credible informa-
tion to all parents, ensuring they are equipped to make
informed decisions regarding vaccination. Collaborations
with educational institutions, community organizations,
and healthcare providers can enhance the reach and
effectiveness of these educational campaigns. Moreover,
policymakers should carefully weigh the potential impact
of historical mistrust on the implementation and success
of public health policies. Emphasizing transparency and
accountability becomes crucial in rebuilding trust within
communities.
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The finding that non-heterosexual parents displayed
increased willingness to vaccinate their children aligns
with a prior study [33] that reported higher COVID-19
vaccination coverage and vaccine confidence among
gay or lesbian adults compared to heterosexual adults.
However, it also underscores the critical need for more
comprehensive and inclusive research into COVID-19
vaccine hesitancy for lesbian, gay, bisexual, transgen-
der, queer (or questioning), and other sexual and gender
diverse individuals (LGBTQ+). The existing systematic
reviews reveal substantial gaps in this area, with many
studies failing to adequately account for LGBTQ+indi-
viduals (often limiting questions to binary gender choices
without inquiring about sexual orientation) or gather suf-
ficient data to explore vaccine hesitancy and its underly-
ing factors [44, 45]. Addressing these limitations through
more inclusive research is imperative to gain a nuanced
understanding of vaccine acceptance within this popu-
lation and to inform tailored public health strategies
that can effectively promote vaccination and mitigate
disparities.

The lack of significance for certain variables such
as gender, insurance status, race, and age in our study
examining parental willingness to vaccinate their chil-
dren against COVID-19 may be attributed to several
factors. First, factors associated with adults’ intentions
to receive the COVID-19 vaccine themselves may not
necessarily translate to the intentions of parents regard-
ing their children’s vaccination. Parental decision-mak-
ing involves additional considerations such as perceived
risks and benefits specific to their children’s health and
well-being, which may differ from individual vaccina-
tion decisions [46]. Moreover, it is possible that trust
in federal oversight mediates the relationship between
these sociodemographic factors and parental willingness
to vaccinate, such that sociodemographic differences
in trust were driving the associations with willingness
seen in other studies. Future research with larger sample
sizes and more comprehensive measures could explore
these potential causal pathways to better understand the
nuanced influences on parental vaccination decisions.

There are several limitations to this study. First, we did
not collect information on the ages of the children and
their perceived access to vaccination, and as a result, we
were unable to account for this potentially important
covariate in our analysis. Second, our findings are based
on cross-sectional survey data that cannot assess the lon-
gitudinal associations between parents’ trust in federal
COVID-19 vaccine oversight and their willingness to
vaccinate their children. Also, the survey was adminis-
tered via an online survey platform and online outreach
was a primary recruitment strategy. Therefore, study par-
ticipation was limited to individuals who have access to
the internet on web-enabled devices. Additionally, our
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study was limited to residents of Philadelphia, where a
significant proportion of participants were vaccinated,
insured, and had higher levels of education. As a result,
our findings and conclusions may be limited in their gen-
eralizability. Finally, it is essential to note that our study
focused on parental willingness to vaccinate their chil-
dren, which may not always align with actual vaccination
behavior. These limitations should be carefully consid-
ered when interpreting the results of this study.

The greatest strength of our study is its novel approach
in assessing the parents’ trust in association with
COVID-19 pediatric vaccination. Although there are
many studies on parents’ attitudes toward childhood vac-
cination, our study primarily examines how trust in the
federal oversight of COVID-19 vaccine safety, both for
the general public and specifically for children, can affect
parents’ willingness to vaccinate their children against
COVID-19. This study provides insights into this paren-
tal vaccination hesitancy for health communication prac-
titioners, vaccination advocates, and the public health
workforce. It also highlights the need for further research
and evaluation of parent-focused COVID-related infor-
mation materials and interventions.

Conclusions

Trust in federal COVID-19 vaccine oversight, both for
the general public and specifically for children, is asso-
ciated with parental vaccination willingness. Under-
standing the root causes of mistrust in federal oversight
is crucial for tailoring vaccination promotion efforts
and addressing hesitancy among specific demographic
groups. Further research and targeted interventions
should aim to address the underlying reasons behind
these associations, ultimately working toward higher
pediatric vaccination rates and achieving broader public
health goals.

Abbreviations

COVID-19  Coronavirus Disease 2019

cDbC Centers for Disease Control and Prevention

SD Standard Deviation

CEAL Community Engagement Alliance

aOR Adjusted Odds Ratio

@ Confidence Interval

LGBTQ+ Lesbian, Gay, Bisexual, Transgender, Queer (or Questioning), and
other sexual and gender diverse individuals

NIH National Institutes of Health

Acknowledgements

This research was supported by an award from the National Institutes of
Health (NIH) to Drs. Bauermeister & Villarruel as part of the NIH Community
Engagement Alliance (CEAL) program (Philadelphia Community Engagement
Alliance to Address COVID-19 Inequities). We thank our participants and
community partners for their participation in this initiative.

Author contributions

HY, SB, UO, SA and JB made contributions to the conception and design of
this article. HY, SB, SA, AV and JB contributed to the acquisition, analysis and
interpretation of data. HY drafted the manuscript. SB, UO, SA, TL, AT, KG, AV and
JB revised the manuscript. All authors approved the final manuscript.



Yu et al. BMC Public Health (2024) 24:830

Funding

This work was supported by the National Institutes of Health (10T2HL161568).
The funders had no role in study design, data collection and analysis, decision

to publish, or preparation of the manuscript.

Data availability

The datasets used and/or analyzed during the current study are available from

the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All study procedures received approval from the University of Pennsylvania
Institutional Review Board (IRB protocol number: 848650). Written informed
consent was obtained from all participants after fully explaining the nature

and potential consequences of the study.

Consent for publication
Not applicable.

Competing interests

The authors declare that they have no known competing financial interests
or personal relationships that could have appeared to influence the work
reported in this paper.

Author details

'School of Nursing, University of Pennsylvania, 418 Curie Blvd,
Philadelphia, Pennsylvania 19104, USA

2Annenberg School for Communication, University of Pennsylvania, 3620
Walnut Street, Philadelphia, Pennsylvania 19104, USA

*Perelman School of Medicine, University of Pennsylvania, 3400 Civic
Center Blvd, Philadelphia, Pennsylvania 19104, USA

Received: 21 December 2023 / Accepted: 12 March 2024
Published online: 16 March 2024

References

1.

Dong E, Du H, Gardner L. An interactive web-based dashboard to track
COVID-19in real time. Lancet Infect Dis. 2020;20(5):533-4. https://doi.
0rg/10.1016/51473-3099(20)30120-1.

Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from
patients with pneumonia in China, 2019. NEJM. 2020,382(8):727-33. https://
doi.org/10.1056/NEJM0a2001017.

World Health Organization. Coronavirus disease (COVID-19): Vaccine research
and development 2021. https://www.who.int/news-room/questions-and-
answers/item/coronavirus-disease-(covid-19)-vaccine-research-and-devel-
opment. Accessed 15 February 2024.

Viveiros-Rosa SG, Mendes CD, Farfan-Cano GG, El-Shazly M. The race for
clinical trials on Omicron-based COVID-19 vaccine candidates: updates from
global databases. Narra J. 2022;2(3):e88-e. https://doi.org/10.52225/narra.
V2i3.88.

Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al.
Safety and efficacy of the BNT162b2 mRNA COVID-19 vaccine. NEJM.
2020,383(27):2603-15. https://doi.org/10.1056/NEJM0a2034577.

Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al. Efficacy and
safety of the mRNA-1273 SARS-CoV-2 vaccine. NEJM. 2021;384(5):403-16.
https://doi.org/10.1056/NEJM0a2035389.

Hassan W, Kazmi SK, Tahir MJ, Ullah |, Royan HA, Fahriani M, et al. Global
acceptance and hesitancy of COVID-19 vaccination: a narrative review. Narra
J.2021;1(3). https://doi.org/10.52225/narra.v1i3.57.

Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, Zigron A, et al.
Vaccine hesitancy: the next challenge in the fight against COVID-19. Eur J
Epidemiol. 2020;35:775-9. https://doi.org/10.1007/510654-020-00671-y.
Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger JA. Vaccine hesi-
tancy: an overview. Hum Vaccin Immunother. 2013;9(8):1763-73. https://doi.
0rg/10.4161/hv.24657.

Khubchandani J, Sharma S, Price JH, Wiblishauser MJ, Sharma M, Webb

FJ. COVID-19 vaccination hesitancy in the United States: a rapid national

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

1.

Page 7 of 8

assessment. J Community Health. 2021,46:270-7. https://doi.org/10.1007/
$10900-020-00958-x.

Dubé E, Vivion M, MacDonald NE. Vaccine hesitancy, vaccine refusal and the
anti-vaccine movement: influence, impact and implications. Expert Rev Vac-
cines. 2015;14(1):99-117. https://doi.org/10.1586/14760584.2015.964212.
Larson HJ, Jarrett C, Eckersberger E, Smith DM, Paterson P. Understand-

ing vaccine hesitancy around vaccines and vaccination from a global
perspective: a systematic review of published literature, 2007-2012. Vaccine.
2014;32(19):2150-9. https://doi.org/10.1016/j.vaccine.2014.01.081.
Machingaidze S, Wiysonge CS. Understanding COVID-19 vaccine hesitancy.
Nat Med. 2021;27(8):1338-9. https://doi.org/10.1038/541591-021-01459-7.
Centers for Disease Control and Prevention. COVID-19 vaccination coverage
and vaccine confidence among children 2023. https://www.cdc.gov/vac-
cines/imz-managers/coverage/covidvaxview/interactive/children.html.
Accessed 11 September 2023.

Smith LE, Amlot R, Weinman J, Yiend J, Rubin GJ. A systematic review of fac-
tors affecting vaccine uptake in young children. Vaccine. 2017;35(45):6059-
69. https://doi.org/10.1016/j.vaccine.2017.09.046.

Liu PL, Zhao X, Wan B. COVID-19 information exposure and vaccine hesitancy:
the influence of trust in government and vaccine confidence. Psychol Health
Med. 2023;28(1):27-36. https://doi.org/10.1080/13548506.2021.2014910.
Sapienza A, Falcone R. The role of trust in COVID-19 vaccine acceptance:
considerations from a systematic review. Int J Environ Res Public Health.
2022;20(1):665. https://doi.org/10.3390/ijerph20010665.

Washington HA. Medical apartheid: the dark history of medical experimenta-
tion on Black americans from colonial times to the present. Doubleday Books;
2006.

Freimuth VS, Quinn SC, Thomas SB, Cole G, Zook E, Duncan T. African
americans'views on research and the Tuskegee Syphilis Study. Soc Sci Med.
2001;52(5):797-808. https://doi.org/10.1016/50277-9536(00)00178-7.
Dovidio JF, Penner LA, Albrecht TL, Norton WE, Gaertner SL, Shelton JN.
Disparities and distrust: the implications of psychological processes for
understanding racial disparities in health and health care. Soc Sci Med.
2008;67(3):478-86. https://doi.org/10.1016/j.s0cscimed.2008.03.019.

Feagin J, Bennefield Z. Systemic racism and US health care. Soc Sci Med.
2014;103:7-14. https://doi.org/10.1016/j.socscimed.2013.09.006.

Wang Q, Yang L, Jin H, Lin L. Vaccination against COVID-19: a systematic
review and meta-analysis of acceptability and its predictors. Prev Med.
2021;150:106694. https://doi.org/10.1016/jypmed.2021.106694.

Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A
global survey of potential acceptance of a COVID-19 vaccine. Nat Med.
2021;27(2):225-8. https://doi.org/10.1038/541591-020-1124-9.

Faasse K, Newby J. Public perceptions of COVID-19 in Australia: perceived
risk, knowledge, health-protective behaviors, and vaccine intentions. Front
Psychol. 2020;11:551004. https://doi.org/10.3389/fpsyg.2020.551004.

Trent M, Seale H, Chughtai AA, Salmon D, Macintyre CR. Trust in govern-
ment, intention to vaccinate and COVID-19 vaccine hesitancy: a comparative
survey of five large cities in the United States, United Kingdom, and Australia.
Vaccine. 2022;40(17):2498-505. https://doi.org/10.1016/j.vaccine.2021.06.048.
Szilagyi PG, Shah MD, Delgado JR, Thomas K, Vizueta N, Cui Y, et al. Parents'
intentions and perceptions about COVID-19 vaccination for their chil-

dren: results from a national survey. Pediatrics. 2021;148(4). https://doi.
0rg/10.1542/peds.2021-052335.

Fisher CB, Gray A, Sheck I. COVID-19 pediatric vaccine hesitancy among
racially diverse parents in the United States. Vaccines. 2021;10(1):31. https://
doi.org/10.3390/vaccines10010031.

Ruiz JB, Bell RA. Parental COVID-19 vaccine hesitancy in the

United States. Public Health Rep. 2022;137(6):1162-9. https://doi.
0rg/10.1177/00333549221114346.

Joshi A, Kaur M, Kaur R, Grover A, Nash D, El-Mohandes A. Predictors

of COVID-19 vaccine acceptance, intention, and hesitancy: a scoping
review. Front Public Health. 2021;9:698111. https://doi.org/10.3389/
fpubh.2021.698111.

Fisher CB, Bragard E, Jaber R, Gray A. COVID-19 vaccine hesitancy among
parents of children under five years in the United States. Vaccines.
2022;10(8):1313. https://doi.org/10.3390/vaccines10081313.

Ku L. The association of social factors and health insurance coverage

with COVID-19 vaccinations and hesitancy, July 2021. J Gen Intern Med.
2022;37(2):409-14. https://doi.org/10.1007/511606-021-07213-6.

McElfish PA, Selig JP, Scott AJ, Rowland B, Willis DE, Reece S, et al. Associa-
tions between general vaccine hesitancy and healthcare access among


https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1056/NEJMoa2001017
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-research-and-development
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-research-and-development
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-research-and-development
https://doi.org/10.52225/narra.v2i3.88
https://doi.org/10.52225/narra.v2i3.88
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.52225/narra.v1i3.57
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.4161/hv.24657
https://doi.org/10.4161/hv.24657
https://doi.org/10.1007/s10900-020-00958-x
https://doi.org/10.1007/s10900-020-00958-x
https://doi.org/10.1586/14760584.2015.964212
https://doi.org/10.1016/j.vaccine.2014.01.081
https://doi.org/10.1038/s41591-021-01459-7
https://www.cdc.gov/vaccines/imz-managers/coverage/covidvaxview/interactive/children.html
https://www.cdc.gov/vaccines/imz-managers/coverage/covidvaxview/interactive/children.html
https://doi.org/10.1016/j.vaccine.2017.09.046
https://doi.org/10.1080/13548506.2021.2014910
https://doi.org/10.3390/ijerph20010665
https://doi.org/10.1016/S0277-9536(00)00178-7
https://doi.org/10.1016/j.socscimed.2008.03.019
https://doi.org/10.1016/j.socscimed.2013.09.006
https://doi.org/10.1016/j.ypmed.2021.106694
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.3389/fpsyg.2020.551004
https://doi.org/10.1016/j.vaccine.2021.06.048
https://doi.org/10.1542/peds.2021-052335
https://doi.org/10.1542/peds.2021-052335
https://doi.org/10.3390/vaccines10010031
https://doi.org/10.3390/vaccines10010031
https://doi.org/10.1177/00333549221114346
https://doi.org/10.1177/00333549221114346
https://doi.org/10.3389/fpubh.2021.698111
https://doi.org/10.3389/fpubh.2021.698111
https://doi.org/10.3390/vaccines10081313
https://doi.org/10.1007/s11606-021-07213-6

Yu et al. BMC Public Health

33.

34.

35.

36.

37.

38.

39.

40.

(2024) 24:830

arkansans. J Gen Intern Med. 2023;38(4):841-7. https://doi.org/10.1007/
$11606-022-07859-w.

McNaghten A, Brewer NT, Hung M-C, Lu P-J, Daskalakis D, Abad N, et al.
COVID-19 vaccination coverage and vaccine confidence by sexual orienta-
tion and gender identity—United States, August 29-October 30, 2021. Morb

Mortal Wkly Rep. 2022;71(5):171. https://doi.org/10.15585/mmwr.mm?7105a3.

Mensah GA, Johnson LE, Zhang X, Stinson N, Carrington K, Malla G, et al.
Community Engagement Alliance (CEAL): a National Institutes of Health pro-
gram to advance health equity. Am J Public Health. 2023;0(0):.e1-6. https.//
doi.org/10.2105/AJPH.2023.307476.

Bonett S, Lin W, Sexton-Topper P, Wolfe J, Golinkoff J, Deshpande A et al.
Assessing and improving data integrity in web-based surveys: a comparison
of fraud detection systems in a COVID-19 study. JMIR Form Res Forthcom
https://doi.org/10.2196/47091.

Walker RJ, Eisenhauer E, Thompson EL, Butler R, Metheny N, Barroso CS, et al.
COVID-19 information, trust, and risk perception across diverse communities
in the United States: initial findings from a multistate community engage-
ment alliance (CEAL). Am J Public Health. 2024;114(S1):5112-23. https://doi.
0rg/10.2105/AJPH.2023.307504.

Aron A, Aron EN. Statistics for the behavioral and social sciences. Prentice
Hall; 2002.

Jose S, Cyriac MC, Dhandapani M, Joseph J. COVID-19 vaccination intention
and hesitancy: mistrust on COVID-19 vaccine benefit a major driver for vac-
cine hesitancy among healthcare workers; a cross-sectional study in North
India. J Prev Med Hyg. 2022;63(2):E219. https://doi.org/10.15167/2421-4248/
jpmh2022.63.2.1952.

Raslan MA, Raslan SA, Shehata EM, Mahmoud AS, Sabri NA, Alzahrani KJ, et al.

COVID-19 vaccination in pediatrics: was it valuable and successful? Vaccines.
2023;11(2):214. https://doi.org/10.3390/vaccines11020214.

Quinn S, Jamison A, Musa D, Hilyard K, Freimuth V. Exploring the continuum
of vaccine hesitancy between African American and white adults: results of a

41.

42.

43.

45.

46.

Page 8 of 8

qualitative study. PLoS Curr. 2016. https://doi.org/10.1371/currents.outbreaks.
3e4a5ea39d8620494e2a2c874a3¢4201. 8.

Dubé E, Gagnon D, MacDonald NE. Strategies intended to address vaccine
hesitancy: review of published reviews. Vaccine. 2015,33(34):4191-203.
https://doi.org/10.1016/j.vaccine.2015.04.041.

Shim E, Chapman GB, Townsend JP, Galvani AP. The influence of altruism on
influenza vaccination decisions. J R Soc Interface. 2012,9(74):2234-43. https://
doi.org/10.1098/rsif.2012.0115.

Smith PJ, Humiston SG, Marcuse EK, Zhao Z, Dorell CG, Howes C, et al.
Parental delay or refusal of vaccine doses, childhood vaccination cover-

age at 24 months of age, and the Health Belief Model. Public Health Rep.
2011;126(2suppl):135-46. https://doi.org/10.1177/003335491112605215.
Balaji JN, Prakash S, Joshi A, Surapaneni KM, editors. A scoping review on
COVID-19 vaccine hesitancy among the lesbian, gay, bisexual, transgender,
queer, intersex and asexual (LGBTQIA+) community and factors fostering its
refusal. Healthcare; 2023. https://doi.org/10.3390/healthcare11020245.

Garg |, Hanif H, Javed N, Abbas R, Mirza S, Javaid MA, et al. COVID-19 vaccine
hesitancy in the LGBTQ+ population: a systematic review. Infect Dis Rep.
2021;13(4):872-87. https://doi.org/10.3390/idr13040079.

Shen AK, Browne S, Srivastava T, Michel JJ, Tan AS, Kornides ML. Factors
influencing parental and individual COVID-19 vaccine decision making in

a pediatric network. Vaccines. 2022;10(8):1277. https://doi.org/10.3390/
vaccines10081277.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/s11606-022-07859-w
https://doi.org/10.1007/s11606-022-07859-w
https://doi.org/10.15585/mmwr.mm7105a3
https://doi.org/10.2105/AJPH.2023.307476
https://doi.org/10.2105/AJPH.2023.307476
https://doi.org/10.2196/47091
https://doi.org/10.2105/AJPH.2023.307504
https://doi.org/10.2105/AJPH.2023.307504
https://doi.org/10.15167/2421-4248/jpmh2022.63.2.1952
https://doi.org/10.15167/2421-4248/jpmh2022.63.2.1952
https://doi.org/10.3390/vaccines11020214
https://doi.org/10.1371/currents.outbreaks.3e4a5ea39d8620494e2a2c874a3c4201
https://doi.org/10.1371/currents.outbreaks.3e4a5ea39d8620494e2a2c874a3c4201
https://doi.org/10.1016/j.vaccine.2015.04.041
https://doi.org/10.1098/rsif.2012.0115
https://doi.org/10.1098/rsif.2012.0115
https://doi.org/10.1177/00333549111260S215
https://doi.org/10.3390/healthcare11020245
https://doi.org/10.3390/idr13040079
https://doi.org/10.3390/vaccines10081277
https://doi.org/10.3390/vaccines10081277

	﻿Trust in federal COVID-19 vaccine oversight and parents’ willingness to vaccinate their children against COVID-19: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Procedure
	﻿Measures
	﻿Predictor variable
	﻿Outcome variable
	﻿Covariates


	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


