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Center for Healthcare Delivery Science 
2. Assistant Professor of Pediatrics, Thomas Jefferson University; Assistant Research Scientist, 
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3. Medical Student, Thomas Jefferson University 
4. Data Analyst, Nemours Center for Healthcare Delivery Science 
5. Professor of Pediatrics, Thomas Jefferson University; Director, Nemours Center for 
Healthcare Delivery Science 
6. Medical Director, Nemours Value-Based Services Organization; Chief of Primary Care 
Pediatrics, Nemours Children’s Health – Delaware Valley 

Abstract 
Objective: To describe sociodemographic disparities in caregiver beliefs about the COVID-19 
vaccine for their children. Methods: This was a cross-sectional study, linking caregiver-reported 
data to geocoded sociodemographic data from child EHRs. Caregivers of children receiving care 
in a Delaware pediatric healthcare system were invited to complete a survey about COVID-19 
vaccine beliefs from March 19 to April 16, 2021. Results: 1499 caregivers participated (18% 
Black, 11% Hispanic, 32% public insurance, 12% rural). 54% of caregivers intended to vaccinate 
their children, while 34% were unsure and 12% would not. Caregivers of younger children (aOR 
3.70, CI 2.36-5.79), Black children (aOR 2.11, CI 1.50-2.96), and from disadvantaged 
communities (aOR 1.59, CI 1.05-2.42) were more likely to be unsure and not vaccinate their 
children. Caregivers from rural communities were more likely not to vaccinate their children 
(aOR 2.51, CI 1.56-4.05). Fewer caregivers of younger children, Black children, and from 
disadvantaged communities believed in the safety or efficacy of the vaccines (p < 0.001), while 
fewer caregivers of younger children and from rural communities believed in their children’s 
susceptibility to COVID-19 or risk of getting severe disease from COVID-19 (p < 0.05). While 
the majority (72%) of caregivers were influenced by health experts, fewer from communities of 
color and disadvantaged communities were (p<0.001). Conclusions: Caregivers of younger 
children and from communities of color, rural communities, and disadvantaged communities in 
Delaware expressed more COVID-19 vaccine hesitancy. Policy implications: This study 
explores beliefs of different communities in Delaware, which are important to tailoring public 
health messaging and strategies to increase vaccine uptake in these communities. 

Introduction 
The COVID-19 pandemic has exacerbated disparities in Delaware and across the United States, 
with communities of color, rural communities, and disadvantaged communities experiencing 
higher rates of COVID-19 transmission, morbidity and mortality1–3 and reduced rates of COVID-
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19 vaccination.4,5 The United States is still far from achieving herd immunity, with about 54% of 
Delawareans being fully vaccinated and uptake for COVID-19 vaccines declining.6–8 Several 
studies in adults have demonstrated that Black adults, adults from rural areas, and adults from 
households with lower incomes have higher rates of COVID-19 vaccine hesitancy6,9–13 
exacerbated by systemic issues of institutional racism, distrust of the healthcare system, 
misinformation, and complacency with the pandemic.14,15 However, there have been only a 
handful of studies assessing caregiver hesitancy towards a COVID-19 vaccine for their 
children,6,16–20 with the most recent national survey showing that less than half of caregivers in 
the United States were likely to vaccinate their children against COVID-19 and increased 
hesitancy among parents of younger children those with lower educational status and non-
Democratic affiliations.20 
With the COVID-19 vaccine increasingly becoming available for children,21,22 understanding 
factors that impact caregiver acceptance of COVID-19 vaccines for their children is critical to 
informing public health interventions and messaging.7 The Health Belief Model (HBM) is a 
validated conceptual framework used to describe factors, including beliefs about vaccine 
safety/efficacy, severity of/susceptibility to disease, and cues to action, that have impacted 
caregiver acceptance of the seasonal and H1N1 influenza vaccines for their children.23–25 Studies 
evaluating HBM constructs that impact adult acceptance of the COVID-19 vaccine for 
themselves26–30 have demonstrated the value in identifying what beliefs are commonly associated 
with vaccine hesitancy. Despite this there have been no studies formally evaluating the impact of 
HBM constructs on caregiver acceptance of the COVID-19 vaccine for their children. In 
addition, recent studies that have evaluated caregiver beliefs (e.g about vaccine safety) have not 
described differences in these beliefs between different demographic subgroups.20 
Therefore, the objective of this study was to describe disparities in caregiver intention to 
vaccinate their children against COVID-19 in Delaware and differences among 
sociodemographic groups in caregiver beliefs that influence intention to vaccinate their children 
against COVID-19 through the lens of the HBM, leveraging linked EHR data and geocoded 
variables to define social determinants of health. Identification of hesitant populations and 
modifiable beliefs is critically important to developing tailored public health strategies in the 
state to promote equitable uptake of COVID-19 vaccines among children. 

Methods 

Study Design and Participants 
A cross-sectional study was conducted, linking caregiver-reported survey data to child electronic 
health record (EHR) data. Families (N=2403) received an invitation to complete the survey for 
this study if they had consented to participating in a prospective cohort study about the impact of 
COVID-19 on families and pediatric healthcare delivery in October and November of 2020. 
Families (N=15,000) were invited to participate in the prospective cohort study and were eligible 
if they had a scheduled outpatient visit in April 2020 to a large pediatric healthcare system in the 
Delaware Valley region of the United States. Families were excluded if the child was older than 
21 years, if the caregiver was not proficient in English or Spanish, if a mobile phone number was 
not listed in the EHR, if the family had opted out of research participation, or if the child was not 
an established patient of the healthcare system (defined as having at least one other visit to the 
healthcare system in the prior 12 months). Families of children who were of Black race or 
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Hispanic ethnicity, who had public insurance, or who were from rural neighborhoods [Rural 
Urban Commuting Area (RUCA) code ≥ 4]31 were oversampled, with all eligible families from 
these subgroups receiving an invitation to participate in the original study, and a random sample 
of eligible families from other subgroups receiving an invitation to participate. If a mobile 
number was available for more than one caregiver per family, both caregivers were invited to 
participate. This study was approved by the healthcare system’s institutional review board 
(number 1613768), with caregivers of participating families signing an e-consent. 

Procedures 
A study identifier was created for all eligible participants in a REDCap database32 and 
information from each child’s EHR was imported into the database. Text messages containing a 
hyperlink to the REDCap survey, unique to each eligible participant, were sent every three days 
to caregivers of all eligible families at the mobile number listed in the child’s EHR from March 
19, 2021 to April 16, 2021 until the survey was completed. An e-mail message describing the 
study and alerting the eligible participant to anticipate a text message with the survey link was 
sent at the beginning and at the end of the survey time period to increase survey response rates.33 

Caregiver Beliefs about the COVID-19 Vaccine for their Children 
Ten questions were included in a REDCap survey. In addition to a question about intention to 
vaccinate, an additional set of questions asked about five potential cues to action that might 
influence caregiver decisions to vaccinate their child against COVID-19, adapted for the 
pediatric population from a validated survey conducted among adults about the COVID-19 
vaccine.29 A question representing each of the four primary HBM constructs (perceived 
susceptibility, severity, benefits, and barriers) was also included. Questions were adapted from a 
study of caregiver beliefs about the influenza vaccine for their child, with questions selected 
based on the strength of their association in the original study with child influenza vaccination.24 

1) Do you plan to vaccinate your child(ren) against COVID-19 when they are 
eligible? (intention to vaccinate) 

2) My decision to have my child(ren) vaccinated against COVID-19 is affected by 
(cues to action) 
a. What I have seen/read on media (including social media) 
b. What my friends and family say 
c. What health experts think 
d. What my or my child’s doctor says 
e. What my child’s school says 

3) My child(ren) would get sick more easily from COVID-19 than other child(ren) 
(perceived susceptibility) 

4) COVID-19 could make my child(ren) very sick (perceived severity) 
5) If my child(ren) get the vaccine, they won’t get sick from COVID-19 (perceived 

benefit) 
6) COVID-19 vaccines are unsafe for children (perceived barrier) 
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Response options for question 1 included yes, no, and not sure. Response options for the 
remainder of the questions included strongly disagree, disagree, neither agree nor disagree, 
agree, and strongly agree. For the purpose of analyses, these responses were categorized as agree 
(including agree and strongly agree) or not. 

Child Sociodemographics 
Information on child race, ethnicity, age, insurance, and ZIP code were extracted from the child’s 
EHR. For the purpose of analyses, child race and ethnicity were categorized as Non-Hispanic 
Black, Hispanic, Non-Hispanic White, or Non-Hispanic Other. Child age was categorized as 0-1 
years, 2-11 years, 12-15 years, and 16 years or older to correspond to current and anticipated 
COVID-19 vaccine approval stages. Insurance status was categorized as private insurance, 
public insurance, or self-pay. ZIP code was used to categorize child neighborhoods as rural 
(RUCA code ≥ 4) or not (RUCA code < 4) and to categorize child neighborhood inequity based 
on overall Child Opportunity Index (COI, state-normed). The COI combines indicators of 
educational (e.g., early childhood education enrollment, high school graduation rate), health and 
environment (e.g., access to healthy food, health insurance coverage), and social and economic 
opportunity (e.g., employment rate, median household income) for all United States 
neighborhoods.34 These indicators are then used to categorize COI as very low, low, moderate, 
high, and very high. 

Analysis 
Descriptive analyses of child sociodemographics and caregiver responses to the survey items 
were performed. Pearson’s Chi-Square tests were conducted to describe the association between 
caregiver intention to vaccinate and child sociodemographics. Multinomial logistic regression 
was conducted to further describe the association between intention to vaccinate as the primary 
outcome variable and child sociodemographics, including any variables in the analyses that were 
found to be significant with Pearson’s Chi-Square testing and excluding any variables that were 
significantly associated with one another on tests of collinearity. Finally, Pearson’s Chi-Square 
tests were conducted to describe the association between caregiver beliefs about the COVID-19 
vaccine for their children and child sociodemographics. All tests were performed with SPSS v27 
and at a significance level of p<0.05. 

Results 

Participant Sociodemographics 
1549 caregivers responded to the survey (60% of those who received the survey). The large 
majority were female (83%) and with a preferred language of English (96%). One hundred 
participants were caregivers for the same child and therefore 1449 children were represented in 
this survey (Table 1). The children in this sample were diverse and representative of the 
population, with 18% Black, 11% Hispanic, 32% having public insurance, and 12% from rural 
neighborhoods. There was a wide range of child ages and COI scores. 56% were patients seen in 
a primary care clinic of the pediatric healthcare system. 
Table 1. Participant Characteristics 
Sociodemographic Variable No. (%) 
Total Families 1449 (100) 
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Child sex 
 

Female 721 (50) 
Male 728 (50) 
Child age range 

 

0-1 years 163 (11) 
2-11 years 705 (47) 
12-15 years 341 (23) 
16 years and older 290 (19) 
Child race/ethnicity 

 

Hispanic 167 (11) 
Black 270 (18) 
White 869 (58) 
Other 193 (13) 
Child insurance 

 

Public 484 (32) 
Private 972 (65) 
Self-Pay 43 (3) 
Child Opportunity Index 

 

Very low 196 (13) 
Low 289 (19) 
Moderate 234 (16) 
High 265 (18) 
Very high 515 (34) 
Neighborhood rurality 

 

Non-Rural (RUCA < 4) 1321 (88) 
Rural (RUCA ≥ 4) 178 (12) 

Caregiver Intention to Vaccinate Child against COVID-19 by Child 
Sociodemographics 
54% of caregivers intended to vaccinate their children against COVID-19, while 34% were not 
sure and 12% would not (Table 2). Of the one hundred participants who were caregivers for the 
same child, 82% were in agreement about their intention to vaccinate their children against 
COVID-19 (e.g., both parents said they would vaccinate their child). There were significant 
differences by child sociodemographics, with fewer caregivers of children under 16 years, of 
Black race, with public insurance, from neighborhoods with lower COI, and from rural 
neighborhoods reporting they intended to vaccinate their children against COVID-19 (p < 0.001 
for all variables, Table 2). In multinomial logistic regression analysis (Table 3), the pattern of 
associations was similar to the univariate analyses. Caregivers of younger children, Black 
children, children with public insurance, and children from neighborhoods with lower COI were 
more likely to both be unsure and report that they would not vaccinate their children against 
COVID-19. Caregivers from rural neighborhoods with lower COI were more likely to report that 
they would not vaccinate their children against COVID-19. 
Table 2. Caregiver Intention to Vaccinate their Children Against COVID-19 by 
Sociodemographic Group 
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Yes 
N (%) 

No 
N (%) 

Not Sure 
N (%) 

P 

Total 808 (54) 180 (12) 511 (34)  
Child age range 

   
< 0.001 

0-1 years 72 (44) 20 (12) 71 (44)  
2-11 years 358 (51) 95 (14) 252 (36)  
12-15 years 176 (52) 39 (11) 126 (37)  
16 years and older 202 (70) 26 (9) 62 (21)  
Child race/ethnicity 

   
< 0.001 

Hispanic 94 (56) 17 (10) 56 (34)  
Non-Hispanic Black 98 (36) 47 (17) 125 (46)  
Non-Hispanic White 515 (59) 96 (11) 258 (30)  
Non-Hispanic Other 101 (52) 20 (10) 72 (37)  
Child insurance 

   
< 0.001 

Public 200 (41) 78 (16) 206 (43)  
Private 585 (60) 97 (10) 290 (30)  
Self-Pay 23 (54) 5 (12) 15 (35)  
Child Opportunity Index 

   
< 0.001 

Very low 71 (36) 42 (21) 83 (42)  
Low 148 (51) 44 (15) 97 (34)  
Moderate 111 (47) 26 (11) 97 (42)  
High 143 (54) 35 (13) 87 (33)  
Very high 335 (65) 33 (6) 147 (29)  
Neighborhood rurality 

   
< 0.001 

Non-Rural (RUCA < 4) 736 (56) 139 (11) 446 (34)  
Rural (RUCA ≥ 4) 72 (40) 41 (23) 65 (37)  

Table 3. Multinomial Logistic Regression Predicting Caregiver Intention to Vaccinate their 
Children Against COVID-19  

No vs. Yes Not Sure vs. Yes 

aOR (95% CI) aOR (95% CI) 

Child age range   

0-1 years 2.51 (1.56-4.05) 3.70 (2.36-5.79) 

2-11 years 2.10 (1.30-3.40) 2.31 (1.65-3.30) 

12-15 years 1.78 (1.02-3.09) 2.41 (1.65-3.51) 

16 years and older 1 [Reference] 1 [Reference] 

Child race/ethnicity   

Hispanic 0.68 (0.37-1.23) 0.88 (0.59-1.30) 

Non-Hispanic Black 1.75 (1.10-2.80) 2.11 (1.50-2.96) 
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Other 0.99 (0.57-1.71) 1.36 (0.96-1.93) 

Non-Hispanic White 1 [Reference] 1 [Reference] 

Child insurance   

Public 1.82 (1.26-2.65) 1.82 (1.39-2.37) 

Self-Pay 1.29 (0.47-3.56) 1.27 (0.64-2.52) 

Private 1 [Reference] 1 [Reference] 

Child Opportunity Index   

Very Low 3.65 (2.04-6.53) 1.59 (1.05-2.42) 

Low 1.82 (1.05-3.16) 1.11 (0.77-1.60) 

Moderate 1.83 (1.03-3.25) 1.66 (1.17-2.37) 

High 2.13 (1.26-3.62) 1.25 (0.89-1.76) 

Very High 1 [Reference] 1 [Reference] 

Neighborhood rurality   

Rural (RUCA < 4) 2.51 (1.56-4.05) 1.42 (0.96-2.11) 

Non-rural (RUCA ≥ 4) 1 [Reference] 1 [Reference] 

Caregiver Health Behavior Beliefs about COVID-19 Vaccination for their Child by 
Sociodemographics 
The majority of caregivers agreed that COVID-19 could make their child very sick (53%) and 
that healthcare experts (72%) and their child’s doctor (70%) affect their decision to vaccinate 
their children (Table 4). Only 431 (29%) of participants agreed that the media and only 340 
(23%) of participants agreed that friends and family affected their decision to vaccinate their 
children, with no differences among subgroups so these are not reported in Table 4. However, 
there were significant differences between sociodemographic subgroups in other beliefs (Table 
4). Fewer caregivers of younger children believed that their children are susceptible to COVID-
19, that COVID could be severe in their children, and that the COVID-19 vaccines are safe. 
Fewer caregivers of Black children believed that the COVID-19 vaccines are effective, and 
fewer caregivers of Black and Hispanic children believed that COVID-19 vaccines are safe and 
were influenced by health experts or doctors. Fewer caregivers of children with public insurance 
believed that their child was susceptible to COVID-19, that the COVID-19 vaccines are safe or 
effective, or were influenced by health experts, doctors, or schools. Similarly, fewer caregivers 
of children from neighborhoods with lower COI scores believed that the COVID-19 vaccines are 
safe or effective or were influenced by health experts or doctors. Finally, fewer caregivers from 
rural neighborhoods believed that COVID-19 could be severe in their children or were 
influenced by their child’s school. 
Table 4. Caregiver Agreement with Health Belief Model Items by Child Sociodemographic 
Group 
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Susceptible 
to COVID 
N (%) 

Severity of 
COVID 
N (%) 

Vaccine 
effective 
N (%) 

Vaccine 
unsafe 
N (%) 

Cue - 
health 
experts 
N (%) 

Cue- 
child's 
doctor 
N (%) 

Cue – 
school 
N (%) 

Total 462 (31) 792 (53) 375 (25) 154 (10) 1073 (72) 1055 
(70) 

416 
(28) 

Child age range 
0-1 years 20 (13) 73 (47) 41 (26) 17 (11) 114 (72) 112 (70) 55 (35) 
2-11 years 210 (31) 376 (55) 165 (24) 89 (13) 496 (72) 488 (70) 199 

(29) 
12-15 years 106 (32) 170 (52) 88 (27) 29 (9) 246 (73) 243 (73) 101 

(30) 
16 and 
older 

127 (45) 173 (62) 81 (29) 19 (7) 217 (75) 212 (74) 61 (21) 

p < 0.001 < 0.05 0.77 < 0.001 0.77 0.91 0.15 
Child race/ethnicity 
Hispanic 47 (31) 75 (49) 38 (25) 21 (14) 83 (52) 77 (48) 38 (25) 
Non-
Hispanic 
Black 

90 (35) 140 (54) 41 (16) 39 (15) 161 (60) 149 (55) 73 (27) 

Non-
Hispanic 
White 

268 (31) 471 (55) 248 (29) 70 (8) 691 (80) 693 (81) 240 
(28) 

Non-
Hispanic 
Other 

58 (31) 106 (57) 48 (26) 24 (13) 138 (74) 136 (73) 65 (35) 

p < 0.05 0.38 < 0.01 < 0.001 < 0.001 < 0.001 0.28 
Child insurance 
Public 179 (39) 244 (53) 80 (17) 68 (15) 263 (56) 254 (54) 106 

(23) 
Private 273 (29) 526 (55) 286 (30) 79 (8) 781 (81) 769 (80) 294 

(31) 
Self-Pay 11 (26) 22 (51) 9 (21) 7 (16) 29 (67) 32 (74) 16 (37) 
p < 0.001 0.24 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
Child Opportunity Index 
Very low 64 (34) 100 (54) 35 (19) 30 (16) 113 (58) 103 (53) 50 (26) 
Low 80 (29) 132 (48) 54 (19) 37 (13) 192 (68) 187 (66) 65 (23) 
Moderate 81 (36) 124 (54) 50 (22) 23 (10) 154 (67) 152 (66) 58 (25) 
High 85 (33) 144 (56) 75 (29) 32 (13) 196 (75) 190 (73) 76 (29) 
Very high 153 (30) 292 (58) 161 (32) 32 (6) 418 (82) 423 (83) 167 

(33) 
p 0.32 0.26 < 0.001 < 0.001 < 0.001 < 0.001 0.13 
Neighborhood Rurality 
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Non-Rural 
(RUCA < 
4) 

412 (32) 710 (55) 343 (27) 134 (11) 949 (73) 934 (72) 379 
(29) 

Rural 
(RUCA ≥ 
4) 

51 (30) 82 (48) 32 (19) 20 (12) 124 (71) 121 (69) 37 (21) 

p 0.56 < 0.05 0.06 0.10 0.43 0.19 < 0.05 

Discussion 
This is the first study that comprehensively evaluates disparities in caregiver attitudes and beliefs 
about the COVID-19 vaccine for their children in Delaware. This is also the first study to 
evaluate these disparities leveraging EHR and geocoded data to assess individual and 
neighborhood level sociodemographics and evaluating constructs from the HBM. Fifty-four 
percent of caregivers in this representative sample intended to vaccinate their children against 
COVID-19, lower than what was described by Kelly and colleagues at the start of the pandemic 
and higher than what was reported in a recent Kaiser Family Foundation poll.6,18 Importantly, 
46% of caregivers were unsure or would not vaccinate their children against COVID-19, with 
caregivers of younger children and from communities of color, rural communities, and 
disadvantaged communities being more hesitant. It is among these groups that public health 
strategies to improve COVID-19 vaccine uptake will be critical. This study is also the first to 
explore which caregiver health beliefs and cues to action are related to intention to vaccinate 
children in these subgroups, which is important when tailoring communication strategies to 
increase pediatric COVID-19 vaccine uptake in these communities. 
There were significant differences in intention to vaccinate by child sociodemographics, with 
caregivers of children under 16 years, of Black race, with public insurance, from rural 
neighborhoods, and from neighborhoods with lower COI being less likely to intend to vaccinate 
their children against COVID-19. These findings support the racial and socioeconomic 
disparities in COVID-19 vaccine hesitancy found in adult studies and the few pediatric studies 
among caregivers of children in the United States.15,25–28 This study adds to prior studies by using 
EHR and geocoded variables to better understand the impact of a child’s neighborhood on 
intention to vaccinate, including highlighting the impact of social determinants of health and 
rurality on intent to vaccinate and health beliefs. While these sociodemographic variables often 
have complex relationships with one another, this study also highlights the need to recognize 
each as important and independent contributors to beliefs about COVID-19 vaccination. Similar 
to recent studies,20 age was an important factor influencing caregiver intention to vaccinate their 
children against COVID-19. At the time of the survey, the vaccine was available to youth 16 
years of age and older, and caregivers of children 16 years of age and older were more likely 
than caregivers of younger children to intend to vaccinate their children. This finding provides 
hope that as the COVID-19 vaccines become available to younger children, including now being 
available to children 12 years of age and older, caregivers may become more confident about 
vaccination for their children. 
Similar to HBM studies evaluating caregiver beliefs about the seasonal and H1N1 influenza 
vaccine and to those evaluating adult beliefs about the COVID-19 vaccine for themselves,23–30 
this study highlights the concerns about vaccine safety and efficacy that caregivers of all 
backgrounds have when considering whether to vaccinate their children. This study also 
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demonstrates that fewer caregivers of younger children, compared to caregivers of older 
children, believed that their children are susceptible to COVID-19 and would have severe disease 
from COVID-19, which are messages emphasized by early epidemiological studies and 
amplified by the media. Fewer caregivers from rural neighborhoods also believed that their child 
would have severe disease from COVID-19. These findings point to modifiable beliefs that 
should be targeted with more focused messaging, both emphasizing the efficacy and safety of the 
COVID-19 vaccine in a way that is relatable and relevant to families but also stressing the 
transmissibility and burden of COVID-19 among younger children and the importance of herd 
immunity to public health. Not surprisingly, the overwhelming majority of caregivers in this 
study would be influenced by messaging from health experts and doctors, so it is important to 
leverage these communicators for general public health messaging. However, fewer caregivers 
from communities of color and disadvantaged communities were influenced by health experts 
and doctors, a finding likely driven by structural racism, mistrust of the medical system, 
systematic inequities, and a history of discrimination in research that have led to distrust in the 
healthcare system.14,35 Therefore it is critically important to develop a deeper understanding of 
how to reach these communities, including ways to improve access and trust and reduce 
structural racism within the healthcare system, such as identifying trusted champions within 
these communities and developing a more diverse healthcare workforce. 
There were some limitations to this study. While 60% of eligible families who received the 
vaccine survey completed it, if we take into account the number of eligible families who received 
an invitation to participate in the original study the overall participation rate was 10%. While this 
is not unexpected for a large-scale electronic survey study, it may lend itself to sampling bias. 
However, by oversampling for certain subgroups this study was able to achieve a sample 
otherwise very representative of the population. Notably, this study was conducted in four states 
in the Delaware Valley region of the United States. While the population was diverse, it is 
possible that there are geographic and political differences that are not accounted for in this 
study. Another limitation is that youth health beliefs were not assessed. Caregivers of older youth 
may include their child in deciding whether or not to receive the COVID-19 vaccine; therefore, 
future studies should also evaluate youth and adolescent beliefs. Finally, this study utilized EHR 
data like race/ethnicity and geocoded data to evaluate social determinants of health. While it is 
possible that self-reported data may have provided a more accurate picture of a family’s 
sociodemographics, the fact that the disparities found in this study were consistent with other 
studies and that neighborhood indicators of social determinants of health like RUCA codes and 
COI performed as well as individual indicators like insurance status validates the use of the EHR 
in this study and underscores the importance of evaluating community-level factors. It also 
highlights the potential to use linked EHR data to evaluate the associations between health 
factors like prior child vaccination history and disease risk factors like obesity with caregiver 
beliefs about the COVID-19 vaccine for their children. 

Conclusion 
This study describes the sociodemographic disparities in Delaware caregiver intention to 
vaccinate their children against COVID-19 and beliefs influencing this decision at a critical time 
when vaccines are more available to children, leveraging both caregiver-reported and EHR data. 
This study highlights the need to tailor COVID-19 vaccine public health messaging and 
strategies in Delaware for communities of color, rural communities, disadvantaged communities, 
and caregivers of young children in order to promote equitable pediatric vaccine uptake. 
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