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Abstract: Researchers established that parental vaccination status often predicts that of their children,
but a limited number of studies have examined factors influencing dyadic concordance or discordance
(i.e., same or different vaccination status or intent for both members). We investigated how child
versus parent age as well as parents’ perceptions of their respective friends’ immunization behavior
impacted un/vaccinated parents’ decisions regarding vaccinating their child. An online survey
obtained the COVID-19 vaccination status and views of 762 parents of 5–17-year-old children. More
than three-quarters of all dyads were concordant; 24.1% of vaccinated parents would not vaccinate
their child, with greater hesitancy for younger children and among younger or less educated parents.
Children of vaccinated parents and of parents who thought most of their child’s friends were
vaccinated were 4.7 and 1.9 times, respectively, more likely to be vaccinated; unvaccinated parents
were 3.2 times more likely to accept the vaccine for their child if they believed most of their friends
would vaccinate their children. Further, parents who reported that most of their friends were
vaccinated were 1.9 times more likely to have obtained the vaccine themselves, illustrating the
influence of social norms. Regardless of their own vaccination status, parents of unvaccinated
children were more likely to be politically conservative. If communities or circles of friends could
achieve or convey a vaccinated norm, this might persuade undecided or reluctant parents to vaccinate
their children. Future research should examine the effects of community behavior and messages
highlighting social norms on pediatric vaccine uptake.

Keywords: decision-making; vaccine hesitancy; health behavior; COVID-19; children’s health;
adolescent; peer influence; social behavior; conformity; attitudes; pediatrics

1. Introduction

Child vaccination is critical not only to avoid hospitalization [1–3], but also to eradicate
vaccine-preventable diseases [4]. Despite its importance, child vaccination rates remain
low, with only 55.1% of eligible children in the U.S. vaccinated for the flu [5] and 45%
for COVID-19 [6]. The role of parental vaccination status in determining that of their
child has been well established, but there have been only a few studies on concordance
to date [7,8]. Concordance (or discordance, the opposite) in this research refers to when a
parent and child have the same (or dissimilar) vaccination status or intention. Considering
the HPV vaccine, parents generally have a higher preference for their children’s vaccination
compared to children themselves [9], and parent and child accounts of vaccine decision-
making disagreed 57% of the time [7]. One study indicated a greater likelihood of HPV and
influenza vaccination amongst children of vaccinated parents [8]; another reported that
some older teens decided to get vaccinated for COVID-19 independent of their parents [10].
However, little is known about the factors contributing to these vaccination concordance or
discordance dynamics.
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The decision to obtain a vaccination is complex, with individual as well as external
motivators and barriers. Vaccine hesitancy, defined as the “delay in acceptance or refusal of
vaccination despite availability of vaccination services [11]”, is a common phenomenon for
both adults and children for many diseases, including HPV [12], seasonal influenza [13],
and, most recently, COVID-19 [14]. The literature indicates a myriad of potential influences
on vaccine behavior, including demographics such as age and race [10,14–16], peers’ vaccine
behavior or social expectations [16–19], and political ideology [16,20–22]. Younger parent
age and lower level of education were found to be associated with higher levels of vaccine
hesitancy [23–26]. Notably, parents and children generally express similar reasons for
hesitancy, centering on low perceived disease risk [12], low perceived need for or value of
the vaccine [12,15], and fears of side effects or long-term adverse reactions [27–31]; a child’s
young age is often an additional source of reluctance for parents [7,12]. More extrinsically,
social norms affect attitudes and receptivity [32], including parents’ decisions to vaccinate
their child [18]. For example, perceiving support for the HPV vaccine from parents, friends,
and doctors influenced college students’ intention to obtain it [17]. Concerning the COVID-
19 vaccine, studies indicated an association between norms and intention to obtain the
vaccine in youths and adults [19,33], yet another reported that providing young adults
information about pro-vaccine social norms did not motivate vaccine uptake more than
information provided by health authorities [34]. Further, a correlation appears to exist
between individuals’ political ideology and their trust in science across studies of different
vaccines, as conservatives seem less likely to believe in preventative measures and less
likely to hold pro-vaccination beliefs than liberals [20–22,35,36]. Since parents often make
vaccine decisions for their young children and may similarly influence their adolescents’
vaccination choice, these factors could further impact the likelihood of parents vaccinating
their children and correspondingly dyadic vaccination decision concordance.

Not all vaccinated parents vaccinate their children, and not all unvaccinated parents
are unwilling to vaccinate theirs [37,38]. There is a limited understanding regarding factors
associated with parents’ hesitancy over vaccinating their child despite being vaccinated
themselves, as well as adolescents of unvaccinated parents obtaining the vaccine. Therefore,
it is important to examine how these factors vary between parents of different vaccination
statuses. In this study, we identified and analyzed factors related to dyadic COVID-19
vaccination concordance and discordance, focusing on the age of the child compared
to the age and educational level of the parents, perceived social norms among both the
child’s and parent’s peers, and the parents’ political ideology. Though the infection rates
have drastically decreased in the past months and as of 11 May 2023, the U.S. no longer
categorizes COVID-19 as a Public Health Emergency [39], the threat of the virus persists.
According to the most recent report on 29 April 2023, the numbers of reported cases in
groups under the age of 18 are still at 9.4 to 18.8 per 100,000 people, accounted for up to
15.2% of all cases in some regions of the country [40]. We aim to build upon the existing
literature describing how various factors are associated with and contributing to child
vaccination uptake by also considering the vaccination status of the parent to help more
effectively encourage acceptance for pediatric vaccines.

2. Methods
2.1. Participants and Data Collection

We designed an online survey and, through a survey panel company (Centiment,
Denver, CO, USA), obtained a sample of parents with children aged 5–17 living in the
United States. Centiment recruited its panel from social media sites; eligible participants
who completed the survey were offered a small payment as an incentive (or compensation)
that they could either receive via Paypal or donate to a nonprofit organization of their choice.
The questionnaire assessed demographic information and a range of factors potentially
associated with COVID-19 vaccine uptake, including beliefs and questions related to their
child’s vaccination. If participants had multiple children, they were asked to consider the
youngest child in responding to the questions. The survey was conducted between October
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21 and 5 November 2021. We obtained approval for the study from the Duke University
Institutional Review Board, and all participants provided informed consent prior to taking
the survey.

2.2. Measures

The key outcome variable was parent–child dyadic vaccination concordance (further
referred to as both vaccinated or both unvaccinated) or discordance (one vaccinated and the
other unvaccinated), defined as the parent and child having the same/different vaccination
status or intention to get vaccinated. Vaccination status was assessed using the survey
questions “Do you plan to get or have you already received the COVID-19 vaccine?”
for parents and “Do you plan to have the child receive the COVID-19 vaccine (when it
becomes available to the age group) or is the child already vaccinated?” regarding their
child. Concordance was determined by whether the parents were vaccinated (or not) and if
they intend to or have already vaccinate(d) their child. We used the responses to these two
questions to create the following four groups:

• Group 1: vaccinated parent who intends to or has vaccinate(d) their child (Vv).
• Group 2: vaccinated parent who has not vaccinated their child or does not intend

to (Vu).
• Group 3: unvaccinated parent who intends to or has vaccinate(d) their child (Uv).
• Group 4: unvaccinated parent who has not vaccinated their child or does not intend

to (Uu).

In denoting the four groups of parent–child dyads, the first, upper-case letter “V” or
“U” represents the vaccinated or unvaccinated status of the parent; the second, lower-case
letter “v” or “u” represents the vaccination status of the child (or parent’s intention to
vaccinate the child). We further categorized Groups 1 and 4 as concordant and Groups 2
and 3 as discordant.

Child age was reported by the parents in the ranges of 5–8, 9–11, 12–15, and 16–17 years
old. Participant (parent) age was reported in the ranges of 18–22, 23–29, 30–39, 40–49, 50–64,
and 65+ years old. Participants self-reported their level of education as “some high school”,
“high school diploma or equivalent (e.g., GED)”, “some college or trade school”, “2- or
4-year college degree”, or “graduate/professional degree”.

We assessed perceived social norms related to vaccination using three questions:
(1a) “Do you think most of the child’s friends would get the COVID vaccine when it be-
comes available to their age group?” for parents of children 5–11 years old or (1b) “Did most
of the child’s friends get the COVID vaccine already?” for parents of children 12–17 years
old; (2) “Do you think most of your friends who have children would vaccinate their chil-
dren?” (all parents); and (3) “Did most of your friends get the COVID-19 vaccine?” The first
two questions were designed to examine the potential influences of the child’s and parent’s
peer behavior, respectively, on parental decision for their child as well as concordance; the
third question aimed to evaluate the association between friends’ vaccination status and
that of the parents themselves. Parallel questions 1a and 1b were intentionally structured
in this way because the COVID-19 vaccine was still pending Emergency Use Authorization
for children aged 5–11 when the survey was initially launched. All items had the same
response options of “Yes”, “No”, “About half”, and “I am not sure”.

We also asked participants to indicate their political orientation and, based on their
responses, grouped them into “Republican/Leaning Republican”, “Democrat/Leaning
Democrat”, and “Independent/Unaffiliated”. Participants who responded with “Some-
thing else/I am not sure” were excluded from analysis when examining the relationship to
vaccine behavior.

An expert panel provided consultation for the design of the survey questions, with
concepts generated from an extensive literature review and research team discussions.
Prior to finalizing the survey, a pilot test was conducted with a diverse group to assess the
clarity and validity of the questions and answer choices. Some of the wording and order of
answer options were subsequently modified based on the responses from the pilot study.
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2.3. Data Analysis

We first ran chi-square tests to determine separately the association between variables
(e.g., parent and child vaccination status). Risk ratios (RR) were calculated to compare
between parents with different vaccination positions and perceptions in accepting the
vaccine for their child. Single-sided t-tests were run comparing Groups 1 (Vv) and 2
(Vu) to examine whether vaccinated parents not vaccinating their child was related to a
particular variable; Groups 3 (Uv) and 4 (Uu) were similarly examined to assess whether a
child being vaccinated, despite their parent being unvaccinated, was associated with the
variable. Single-sided t-tests were used over two-sided t-tests to determine significance in
the directionality of the difference of the means rather than just significance in the difference
of the means [41].

For each of the six independent variables of interest (child age, parent age and educa-
tion, perceived vaccine behavior of parent’s and child’s friends, and political orientation),
additional chi-square tests were conducted for each possible value to compare the frequen-
cies of Groups 1 vs. 2 (vaccinated parents vaccinating their child or not) and Groups 3
vs. 4 (unvaccinated parents vaccinating their child or not); any pairs of frequencies that
were not significantly different from one another were noted in the tables. Furthermore,
two simple logistic regression models were run to test how well the individual variables
predict concordance status and child vaccination status, respectively. Finally, two multiple
logistic regression models estimated the relative influence of these variables on concordance
status, separating vaccinated and unvaccinated parents. Two additional multiple logistic
regression models were run on child vaccination status: the first included all six predictor
variables and the second added parent vaccination status as an additional predictor. All
statistical data analyses were completed using R Studio (Version 1.4.1103).

3. Results
3.1. Descriptive Statistics of Concordance/Discordance Groups

We obtained responses from 762 parents with children between the ages of 5 and
17 years old. The study sample consisted of 355 men (46.6%), 402 women (52.8%), and
5 respondents (0.7%) who self-identified as another gender or preferred not to answer.
The racial and ethnic breakdown was 529 White (69.4%), 84 Black (11.0%), 72 Hispanic
(9.5%), 45 Asian (5.9%), 13 Native American (1.7%), and 19 (2.5%) who identified as another
race/ethnicity or preferred not to say. The majority were between 30 and 49 years old
(75.7%, n = 577).

The four dyadic combinations varied in size (Table 1). About 21.3% of the surveyed
parents were discordant (Groups 2 and 3). There was a significant association between
parent and child vaccination status (X2 = 243.64, df = 1, p < 0.001). Parents who were
vaccinated were 4.7 times more likely to vaccinate their child against COVID-19 than
unvaccinated parents (75.9% vs. 15.9%, t = −20.06, df = 571.01, p < 0.001).

Table 1. Parent–Child COVID-19 Vaccination Concordance Categorization (n = 762) *.

Child Vaccination Status
Vaccinated or

getting vaccinated
n = 428 (56.2%)

Unvaccinated and
not getting vaccinated

n = 334 (43.8%)

Parent Vaccination Status

Vaccinated
n = 511 (67.1%)

Group 1: Vv
n = 388 (51.0%)

Group 2: Vu
n = 123 (16.1%)

Unvaccinated
n = 251 (32.9%)

Group 3: Uv
n = 40 (5.2%)

Group 4: Uu
n = 211 (27.7%)

* Abbreviation: Vv, both parent and child vaccinated. Vu, parent vaccinated and child unvaccinated. Uv, parent
unvaccinated and child vaccinated. Uu, both parent and child unvaccinated. Groups 1 and 4 are concordant;
groups 2 and 3 are discordant. All percentages were calculated from the total sample size of 762 parents of children
aged 5–17.
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3.2. Child Age, Parent Age, and Parent Education

Overall, parents were more likely to vaccinate adolescent children than younger
children (64.6% for ages 12 and above vs. 43.7% for ages 5–8; Table 2a). A simple logistic
regression indicated that as child age increases by one age-group, the odds of a child being
vaccinated increase by a factor of 1.4 (β = 0.32, 95% CI: 1.21–1.58, p < 0.001). Vaccinated
parents (Groups 1 and 2) with younger children were less likely to vaccinate their child
(t = −3.74, df = 196.67, p < 0.001). However, the same analysis of unvaccinated parents
(Groups 3 and 4) did not indicate a significant relationship (t = −1.12, df = 53.63, p = 0.13).
Chi-square analysis comparing Groups 1 (Vv) vs. 2 (Vu) and Groups 3 (Uv) vs. 4 (Uu)
within each child age group indicated that all frequencies in vertical pairs were significantly
different from one another.

Table 2. Associations of Parent–Child Concordance with Child Age, Parent Age, and Parent Educa-
tion, by Parent Vaccination Status (n = 762) *.

(a) Child Age

Age of child (years old) 5–8
n = 213

9–11
n = 131

12–15
n = 249

16–17
n = 169 p-value †

Vaccinated parents
Group 1 (Vv), n = 388 20.6% 16.2% 37.4% 25.8%

<0.001Group 2 (Vu), n = 123 35.8% 21.1% 25.2% 17.9%

Unvaccinated parents
Group 3 (Uv), n = 40 32.5% 7.5% 37.5% 22.5%

0.13Group 4 (Uu), n = 211 36.0% 18.5% 27.5% 18.0%

(b) Parent Age

Age of parent (years old) 18–29
n = 52

30–39
n = 238

40–49
n = 339

50–64
n = 120

65 and above
n = 13 p-value ‡

Vaccinated parents
Group 1 (Vv), n = 388 4.9% a 24.7% 49.2% 19.6% 1.5% §

0.001Group 2 (Vu), n = 123 12.2% a 30.9% 43.1% 12.2% 1.6% §

Unvaccinated parents
Group 3 (Uv), n = 40 7.5% 37.5% 42.5% 10.0% b 2.5% §

0.403Group 4 (Uu), n = 211 7.1% 42.2% 37.0% 11.8% b 1.9% §

(c) Parent Education

Parent education level
Some

high school
n = 28

High school
(or equivalent)

n = 152

Some college or
trade school

n = 168

2- or 4-year
college degree

n = 255

Graduate
degree
n = 159

p-value ††

Vaccinated parents
Group 1 (Vv), n = 388 1.5% c 14.4% 17.0% 41.2% 25.8%

0.029Group 2 (Vu), n = 123 5.7% c 14.6% 23.6% 33.3% 22.8%

Unvaccinated parents
Group 3 (Uv), n = 40 7.5% 22.5% 22.5% 30.0% 17.5%

0.084Group 4 (Uu), n = 211 5.7% 32.7% 30.3% 19.9% 11.4%

* Percentages represent the relative frequency of each range within each of the four groups. Each row adds to
100%, with minor variations due to rounding. Abbreviation: Vv, both parent and child vaccinated. Vu, parent
vaccinated and child unvaccinated. Uv, parent unvaccinated and child vaccinated. Uu, both parent and child
unvaccinated. † A significant p-value in the subsection indicates that parents were less likely to vaccinate their
younger child. ‡ A significant p-value in the subsection indicates that younger parents were less likely to vaccinate
their child. †† A significant p-value in the subsection indicates that parents of lower levels of education were
less likely to vaccinate their child. a–c Cells with the same superscripted letter are not statistically different from
one another when comparing their proportion in Groups 1 vs. 2 or Groups 3 vs. 4 within the vertical category,
estimated by chi-square tests (p > 0.05). Other pairs of cells are significantly different from one another. § The
subgroup size was too small to statistically compare the frequency to the opposing subgroup in a chi-square test.

Regarding parent age, those of unvaccinated children were, on average, younger than
parents of vaccinated children (t = −3.95, df = 703.1, p < 0.001). Comparing within the pairs
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of dis/concordant groups, even among vaccinated parents (Groups 1 and 2), those who
were younger were less likely to vaccinate their child (t = −3.10, df = 181.41, p = 0.001);
however, for unvaccinated parents (Groups 3 and 4), there was no difference in parent
age in relation to whether they would vaccinate their child (t = 0.24, df = 49.66, p = 0.404;
Table 2b). Regression models estimated that as the age of the parent increased by one
age-group, the odds of the child being vaccinated increased by a factor of 1.4 (β = 0.32,
p < 0.001, 95% CI: 1.17–1.63).

Across all parent participants, those who did/would not vaccinate their child had
less education on average than those who did (t = −6.41, df = 687.63, p < 0.001). Simple
logistic regression estimated that a single-step increase on the parent education scale led
to a 1.5 times increase in the likelihood of the child being vaccinated (β = 0.42, p < 0.001,
95% CI: 1.33–1.74). A similar trend was observed in vaccinated parents: parents of vacci-
nated children had a higher education on average than parents of unvaccinated children
(t = −1.91, df = 188.31, p = 0.029). However, unvaccinated parents showed no significant
correlation between their education level and child’s vaccination status (t = −1.4, df = 51.78,
p = 0.084; Table 2c). Chi-square analysis showed a significant difference comparing the
frequencies of Groups 1 (Vv) vs. 2 (Vu) and Groups 3 (Uv) vs. 4 (Uu) within each level of
education except one: vaccinated parents with “some high school” showed no statistical
difference in the likelihood of vaccinating their child (X2 = 0.08, df = 1, p < 0.782).

3.3. Perceived Social Norms

We investigated parent perceptions of vaccination behavior of both the child’s and
parent’s peers, respectively, in association with their decision to vaccinate their child (child
vaccination status) and concordance. Among vaccinated parents, those who did/would
vaccinate their child (Group 1-Vv) were more likely to think that most of their child’s friends
would be vaccinated compared to those who did/would not vaccinate their child (Group
2-Vu; 44.1% vs. 22.0%; X2 = 62.51, df = 3, p < 0.001), and the same contrast was observed
between parents in Groups 3 (Uv) vs. 4 (Uu) (42.5% vs. 6.6%; X2 = 40.18, df = 3, p < 0.001;
Table 3). In addition, chi-square analysis of the vertical pairs showed that among the parents
who did not think their child’s friends have been/will be vaccinated, the proportion of
people in Groups 1 (Vv) and 2 (Vu) did not differ significantly. Similarly, for those who
believed their child’s friends have been/will be vaccinated, the proportion in Groups 3
(Uv) and 4 (Uu) did not differ significantly. Logistic regression analysis confirmed that
parent perception of children’s friends’ vaccination statuses predicted parent decision to
vaccinate their child (β = 1.32, p < 0.001, 95% CI: 2.97–4.83): a one-unit increase in perceived
child’s friends’ vaccination status was associated with a 3.7-times increase in the odds of a
child being vaccinated, regardless of parents’ vaccination status.

Furthermore, relating to parents’ own peers, among unvaccinated parents, compared
to those who did/would not vaccinate their child (Group 4, Uu), those who vaccinated or
planned to vaccinate their child (Group 3, Uv) were more likely to report that most of their
friends would also vaccinate their children (6.2% vs. 50.0%; X2 = 59.90, df = 3, p < 0.001);
we observed a similar contrast between Group 2 (Vu) and Group 1 (Vv) parents (24.4% vs.
55.4%; X2 = 78.76, df = 3, p < 0.001; Table 3). For parents who believed their own friends
have vaccinated or will vaccinate their child, the proportion in Groups 3 (Uv) and 4 (Uu)
did not differ significantly. Simple logistic regressions further showed that an increase in
the perception of friends vaccinating their children increased the odds of the participant
vaccinating their child by a factor of 5.3 (β = 1.67, p < 0.001, 95% CI: 4.11–6.97).

Examining the risk ratios between the group that vaccinated their child and the group
that did not, parents who believed most of the child’s friends were (or would get) vaccinated
were 1.9 times more likely to have their child vaccinated (75.6% vs. 40.2%). Conversely,
parents who thought most of their own friends were not vaccinating their children were
0.5 times as likely to vaccinate their child (35.0% vs. 74.8%). More specifically, unvaccinated
parents were 3.0 times more likely to vaccinate or plan to vaccinate their child if they
thought most of the child’s friends were getting vaccinated (32.3% vs. 10.6%) and were
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3.2 times more likely to do so if they perceived that their own friends would vaccinate their
children (31.1% vs. 9.6%, Table 3). Furthermore, parents themselves were 1.9 times more
likely to be vaccinated if they believed most of their friends received the COVID-19 vaccine
(75.6% vs. 40.1%).

Table 3. Proportions of Concordance Status Associated with Perceirtions of Concordance Status
Associated with Perceived Social Norms *.

Child’s Friends Getting/Got Vaccinated?
Yes

(n = 229)
No

(n = 176)
About half
(n = 115)

Not sure
(n = 242) p-Value †

Vaccinated parents
Group 1 (Vv), n = 388 44.1% 8.8% a 17.8% 29.4%

<0.001Group 2 (Vu), n = 123 22.0% 37.4% a 12.2% 28.5%
Unvaccinated parents

Group 3 (Uv), n = 40 42.5% b 22.5% 7.5% 27.5%
<0.001Group 4 (Uu), n = 211 6.6% b 41.2% 13.3% 38.9%

Parent’s Friends Vaccinating/Vaccinated Their Child?
Yes

(n = 278)
No

(n = 157)
About half
(n = 127)

Not sure
(n = 200) p-Value ‡

Vaccinated parents
Group 1 (Vv), n = 388 55.4% 5.2% 16.8% 22.7%

<0.001Group 2 (Vu), n = 123 24.4% 32.5% 17.1% 26.0%
Unvaccinated parents

Group 3 (Uv), n = 40 50.0% c 12.5% 7.5% 30.0%
<0.001Group 4 (Uu), n = 211 6.2% c 43.6% 18.0% 32.2%

* Each row adds to 100%, with minor variations due to rounding. Abbreviation: Vv, both parent and child
vaccinated. Vu, parent vaccinated and child unvaccinated. Uv, parent unvaccinated and child vaccinated. Uu,
both parent and child unvaccinated. a–c Cells with the same superscripted letter are not statistically different from
one another when comparing their proportion in Groups 1 vs. 2 or Groups 3 vs. 4 within the vertical category,
estimated by chi-square tests (p > 0.05). Other pairs of cells are significantly different from one another. † A
significant p-value in the subsection indicates that those who did/would vaccinate their child were more likely to
believe that most of their child’s friends were or would be vaccinated. ‡ A significant p-value in the subsection
indicates that those who did/would vaccinate their child were more likely to believe that most of their own
friends did or would vaccinate their children.

3.4. Parent Political Orientation

Political orientation was associated with both parent and child vaccination statuses:
vaccinated parents as well as parents of vaccinated children were more likely to be Demo-
crat/Leaning Democrat than those unvaccinated or having unvaccinated children (50.7%
vs. 27.9% for parents and 55.7% vs. 27.2% for children). Simple logistic regression showed
a significant relationship between parent political orientation and child vaccination status
(β = −0.61, p < 0.001, 95% CI: 0.45–0.65). More specifically, among vaccinated parents,
those who would not vaccinate their children (Group 2—Vu) were more frequently than
those would (Group 1—Vv) to self-report as Republican/Leaning Republican (t = 3.80,
df = 181.91, p < 0.001). Conversely, among unvaccinated parents, those who vaccinated
their child (Group 3—Uv) were more likely to be Democrat/Leaning Democrat than their
counterparts who would not vaccinate their child (Group 4—Uu) (t = 3.49, df = 47.57,
p < 0.001; Table 4). Group 4 (Uu) had the highest proportion of Independent/Unaffiliated
at 31.4%. Chi-square analysis comparing the frequencies of Groups 1 (Vv) vs. 2 (Vu) and
the frequencies of Groups 3 (Uv) vs. 4 (Uu) within political orientation categories showed
statistical significance for all pairs.
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Table 4. Proportions of Concordance Status Associated with Self-Reported Political Orientation *.

Parent Political Orientation
Democrat/

Leaning Democrat
n = 305

Republican/
Leaning Republican

n = 240

Independent/
Unaffiliated

n = 154
p-Value †

Vaccinated parents
Group 1 (Vv), n = 388 55.7% 27.0% 17.2%

<0.001Group 2 (Vu), n = 123 34.8% 42.0% 23.2%

Unvaccinated parents
Group 3 (Uv), n = 40 55.6% 25.0% 19.4%

<0.001Group 4 (Uu), n = 211 22.7% 45.9% 31.4%

* Responses of “Something Else” or “I’m not sure” were excluded from analysis. Some rows do not add to 100%
due to rounding. † A significant p-value indicates that those who self-reported as Democrat/Leaning Democrat
were more likely to vaccinate their child.

3.5. Multiple Logistic Regressions

Two multiple logistic regressions (Models I and II) tested the predictive capability
of all six variables on concordance status. The first regression assessed the potential
indicators for the vaccinated parents (R2 = 0.25, p < 0.001); child age, political orientation,
and both social norm variables were significant predictors of concordance status, with
parent perception of their own friends’ decisions to vaccinate their children having the
strongest influence (β = 0.97, p < 0.001, 95% CI: 1.00–1.81); parent age and education were
insignificant. The second regression was for the unvaccinated parents (R2 = 0.37, p < 0.001);
parents’ perception of their friends’ decision to vaccinate their children was the only
significant indicator (β = −1.48, p = 0.002, 95% CI: 1.0–4.7; Table 5).

Table 5. Multiple Logistic Regression on Parent–Child Vaccination Concordance (Models I and II), by
parent vaccination status a.

β-Value Standard
Error Z-Value p-Value Odds

Ratio
95% Confidence

Interval

Vaccinated Parents

Child age 0.37 0.17 2.18 0.029 * 1.45 [1.04–2.04]
Parent age 0.10 0.20 0.50 0.616 1.10 [0.43–1.63]
Parent education 0.13 0.15 0.89 0.375 1.14 [0.85–1.54]
Perceived child’s friends’

vaccination status 0.56 0.27 2.10 0.036 * 1.75 [1.03–2.93]

Perceived friends’ decision to
vaccinate children 0.97 0.27 3.64 <0.001 * 2.64 [1.59–4.54]

Political orientation −0.49 0.18 −2.74 0.006 * 0.62 [0.43–0.87]
(Intercept) (−3.89) (1.36) (−2.86) (0.004 *) (0.02) ([0.001–0.29])

Unvaccinated Parents

Child age −0.42 0.31 −1.35 0.178 0.66 [0.35–1.18]
Parent age 0.33 0.39 0.84 0.403 1.39 [0.65–3.07]
Parent education −0.41 0.28 −1.45 0.148 0.67 [0.37–1.14]
Perceived child’s friends’

vaccination status −0.05 0.44 −0.12 0.905 0.95 [0.41–2.34]

Perceived friends’ decision to
vaccinate children −1.48 0.47 −3.14 0.002* 0.23 [0.08–0.55]

Political orientation 0.74 0.39 1.92 0.055 2.10 [1.00–4.70]
(Intercept) (3.99) (2.60) (1.54) (0.125) (54.21) ([0.36–110.60])

a The dependent variable is concordance status, such that 0 = discordant and 1 = concordant. * Indicates
significance at <0.05.

Two more multiple logistic regressions (Models III and IV) were run on child vac-
cination status on all responses; one included the six variables of interest and the other
added parental vaccination status as an additional indicator. The third regression showed
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that all variables except parent age were significant predictors (R2 = 0.3683, p < 0.001).
Parent’s perception of friends’ intent to vaccinate their children again had the strongest
influence on a participant’s decision whether to vaccinate their child (β = 1.25, p < 0.001,
95% CI: 2.34–5.39), followed by political orientation (β = −0.58, p < 0.001, 95% CI: 0.41–0.75;
i.e., children of Republican-leaning parents were less likely to be vaccinated) and child’s
friends’ vaccination statuses (β = 0.55, p = 0.009, 95% CI: 1.14–2.62; Table 6). For the fourth
regression, the additional predictor improved the model fit (R2 = 0.4329, p < 0.001), with
parent vaccination status showing the strongest influence on the likelihood of a parent
vaccinating their child (β = 1.95, p < 0.001, 95% CI: 3.71–13.61); perception of friends’ intent
to vaccinate their children became the second most important indicator (β = 1.14, p < 0.001,
95% CI: 2.01–4.97), followed by political orientation (β = −0.55, p < 0.001, 95% CI: 0.42–0.79).
Parent age, parent education, and child friends’ vaccination status became insignificant in
predicting child vaccination status (Table 7).

Table 6. Simple and Multiple Logistic Regressions on Child Vaccination Status (Model III) a.

β-Value Standard
Error Z-Value p-Value Odds

Ratio
95% Confidence

Interval

Simple Logistic Regressions

Child age 0.32 0.07 4.85 <0.001 * 1.38 [1.21–1.58]
Parent age 0.32 0.08 3.88 <0.001 * 1.38 [1.17–1.63]
Parent education 0.42 0.07 6.19 <0.001 * 1.52 [1.33–1.74]
Perceived child’s friends’
vaccination status 1.32 0.12 10.75 <0.001 * 3.77 [2.97–4.83]

Perceived friends’ decision to
vaccinate children 1.67 0.13 12.41 <0.001 * 5.31 [0.02–0.07]

Political orientation −0.61 0.09 −6.74 <0.001 * 0.54 [0.45–0.65]

Multiple Logistic Regression

Child age 0.47 0.14 3.37 <0.001 * 1.59 [1.22–2.10]
Parent age 0.03 0.17 0.18 0.854 1.03 [0.74–1.42]
Parent education 0.31 0.12 2.59 0.01 * 1.37 [1.08–1.74]
Perceived child’s friends’
vaccination status 0.55 0.21 2.62 <0.001 * 1.74 [1.14–2.62]

Perceived friends’ decision to
vaccinate children 1.25 0.21 5.90 <0.001 * 3.51 [2.34–5.39]

Political orientation −0.58 0.15 −3.86 <0.001 * 0.56 [0.41–0.75]
(Intercept) (−5.35) (1.13) (−4.74) <0.001 * 0.005 ([0.0005–0.04])

a The dependent variable is child vaccination status (or parent decision to vaccinate their child), such that 0 = child
is not vaccinated and 1 = child is vaccinated. * Indicates significance at <0.05.

Table 7. Multiple Logistic Regression on Child Vaccination Status (Model IV) a.

β-Value Standard
Error Z-Value p-Value Odds

Ratio
95% Confidence

Interval

Child age 0.37 0.15 2.54 0.011 * 1.45 [1.09–1.95]
Parent age 0.01 0.18 0.05 0.959 1.01 [0.71–1.42]
Parent education 0.18 0.13 1.39 0.165 1.20 [0.93–1.55]
Perceived child’s friends’
vaccination status 0.42 0.23 1.85 0.065 1.51 [0.97–2.35]

Perceived friends’ decision to
vaccinate children 1.14 0.23 4.97 <0.001 * 3.12 [2.01–4.97]

Political orientation −0.55 0.16 −3.45 <0.001 * 0.57 [0.42–0.79]
Parent vaccination status b 1.95 0.33 5.89 <0.001 * 7.00 [3.71–13.61]
(Intercept) (−5.43) (1.19) (−4.56) <0.001 * (0.004) ([0.0004–0.04])

a The dependent variable is child vaccination status (or parent decision to vaccinate their child), such that 0 = child
is not vaccinated and 1 = child is vaccinated. b Parent vaccination status was included as an additional predictor
variable. * Indicates significance at <0.05.
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4. Discussion

By concurrently examining the vaccination statuses of parents and their children,
our study offered a more in-depth look into individual and peer factors associated with
parents’ decisions concerning pediatric immunization and presented the differences in
variable weights across vaccinated versus unvaccinated parents. The finding that 75.9% of
vaccinated parents vaccinated or were planning to vaccinate their children compared to
only 16.1% of unvaccinated parents reinforced the significant role of parental vaccination
status. The expanded multiple regression also confirmed it as the strongest influence on
child vaccination. Our analysis further indicated that the vaccination status of the parent
can change the association of child age, parent age, and parent education with the parent’s
decision to vaccinate the child and correspondingly the concordance of the dyad.

Previous researchers have noted that a child’s younger age increases parental hesi-
tancy [12,15,42] and that parents of younger ages and lower levels of education are less
likely to vaccinate their child [23–26]. We demonstrated that these correlations are more
nuanced than they seem, distinguishing that these relationships existed among vaccinated
parents but not those unvaccinated. When testing each of the variables independently, all
showed a significant relationship to child vaccination status. However, when testing all
six potential indicators in a multiple logistic regression model, parent age had no effect on
child vaccination status and both parent age and education were insignificant in predicting
concordance; on the other hand, child age remained relevant across different models.

Likewise, political ideology persistently impacts vaccination choices for parents as
well as their child, posing greater influence than other demographic variables. Parents who
did not vaccinate their child were more likely to be politically conservative, even when the
parents were vaccinated themselves. This parallels the national trend of Republican-voting
counties reporting significantly lower vaccination rates than Democratic-voting counties
in the 2020 Presidential election [22]. To address vaccine hesitancy or refusal within the
more conservative population, there should be a greater emphasis on protecting others,
as research has indicated that messaging about protecting friends and family was more
effective in persuading Republicans to receive vaccination [36].

Social norms are well-established predictors of health behaviors, including vaccination
intention [19,43]. Nevertheless, to our knowledge, this is the first study to examine the
influence of parents’ perceptions of both the vaccination status of their child’s friends and
the attitudes of their own friends on vaccinating their children, specifically in relation to
parent–child concordance. In our study, a parent’s perception of their peers’ intentions to
vaccinate their children consistently showed a strong impact on the decision to vaccinate
one’s own child as well as on concordance across both vaccinated and unvaccinated parents,
underscoring the pull of social norms on vaccine behavior. The importance of parent peer’s
behavior also outweighed child’s friends’ vaccination status, signaling that one’s immediate
social circle takes precedence in determining their decisions. This interestingly further
illustrated the unique similarity between unvaccinated and vaccinated parents in deciding
to vaccinate their child.

In addition, the results showed that both perceptions often aligned with the vaccination
status of their own child, regardless of the parents’ vaccination status. Especially worth
noting was that even parents who did not accept the vaccine for themselves were at least
three times more likely to vaccinate their child if they perceived a norm of vaccination
either among the child’s friends or their own friends. Having more vaccinated friends also
nearly doubled the chance of a parent being vaccinated. Conversely, vaccinated parents
may be dissuaded and thus delay or refuse vaccinating their child if they observe hesitancy
in their circle of friends. One potential explanation is that individuals are likely influenced
by or tend to conform to the attitudes or behavior of the individuals around them and
undertake similar vaccination actions. This influence was described by the psychology
theory of observational learning [44] and supported by previous research involving the
HPV vaccine [17] and other immunizations [18,32]. On the other hand, parents may choose
to associate with those having similar attitudes or ideology [45–47] and, in this case, find
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validation for their position on vaccination. Considering routine vaccination or even the
event of a future pandemic, promotional programs could leverage such social influence to
persuade undecided or resistant parents in encouraging pediatric uptake. At the same time,
caution should be taken as the clustering of negative attitudes (i.e., opposing vaccines)
within friend groups may pose a challenge to interventions. Ultimately, for discordant
dyads, unvaccinated and vaccinated parents came to different decisions for themselves
and their children due, in part, to the same phenomenon: perceptions of their peers’
behavior and their child’s community. This further demonstrates the power of social
norms on health behaviors and the choices parents make for their children. Future studies
could help distinguish between the perception of a norm and the realities of attitudes
and behaviors in a social group. Examining the effect of community-based messaging
on pediatric uptake would be informative. Recognizing its impact in encouraging health
behaviors, communities and close social circles conveying vaccination as a norm could
convince reluctant parents to vaccinate their children. Health authorities and researchers
could also investigate the utilization of peer pressure or social expectation as motivators to
adopt or reject a vaccine. Improving this understanding could help raise vaccine acceptance
for COVID-19 and other diseases, including in the event of a future pandemic, as social
responses and potential opinion clustering influence pediatric vaccine decision-making.

Limitations and Future Directions

One limitation of our survey was that the parents’ children and their beliefs related to
the COVID-19 vaccine were not included for paired analysis. However, responses from
parents about their child in addition to their opinions allowed the examination of con-
cordance in this analysis not reported in most previous research on parental vaccination
decisions. In addition, we sorted parents by vaccination behavior but included intent along
with behavior for children’ status. This was due to the unknown timing of the COVID-19
vaccine approval for younger age groups when the survey was launched on 21 October
2021; the vaccine was approved for children 5–11 years old on 29 October 2021. Parents’
decisions might have changed as more safety data were published and children were vacci-
nated. Future research should look to compare parents’ decisions and intentions over time.
Additionally, respondents who chose to participate were self-selective in nature and may
have exhibited social desirability bias in answering certain questions. This could potentially
skew some of the results and may have misrepresented or not fully demonstrated parents’
willingness to get their child vaccinated. The polarization of COVID-19 vaccine issues
may also have altered participants’ attitudes toward the subject. Furthermore, although
anticipated, the number of unvaccinated parents with a vaccinated child was small, which
might have restricted our ability to determine statistical significance of Group 3-related
associations. Finally, a small incentive was provided to recruit participants to complete the
survey, which could have potentially increased respondence among certain demograph-
ics [48]. However, as offering incentives is a common approach to improve response rates
and a practical method to compensate for participants’ time in research, this limitation is
not specific to this study [49].

Our survey participants came from all regions of the United States but were not asked
about the type of community they lived in (rural, urban, etc.). Future researchers should
examine differences in vaccine access and political climate relating to receptivity across
counties or states to compare parental intention and subsequent child vaccination, as the
location of residence is another important variable in the complex discussion of vaccination
and resources [50,51]. Additionally, initiatives should be taken to establish more formal
reporting of parent–child dyads to allow bidirectional analysis of the observed factors to
increase our understanding of parental decisions concerning COVID-19 as well as other
well-established vaccines.



Vaccines 2023, 11, 1210 12 of 14

5. Conclusions

Our study’s consideration of parent vaccination position in examining predictors
of pediatric uptake adds to the knowledge of dyadic concordance to help inform more
customized communication campaigns. Parents are more likely to vaccinate their child
if they themselves are vaccinated. The likelihood of not vaccinating a child and that of
discordance between COVID-19 vaccinated parents and their children was increased by
the young age of the child, low vaccine uptake by the individuals around them, and
parent self-identification as politically conservative. To achieve higher pediatric vaccination
rates, messaging around immunization should pay additional attention to parents of
young children and, at the same time, consider parents’ own vaccination status as well as
perceptions of social norms to better tailor the strategies. Such messaging, with potential
applications to both routine vaccination and future pandemics, should aim to increase
interest in public health by emphasizing the vaccine’s role in protecting family and friends
and highlighting not only the benefits but also the prevalence of vaccination.

Author Contributions: Conceptualization, P.T., J.L.M. and C.L.; methodology, P.T. and C.L.; analysis,
P.T., D.S., T.P., K.P. and C.L.; resources, P.T., J.L.M. and C.L.; writing—original draft preparation, P.T.,
D.S., T.P., K.P. and C.L.; writing—review and editing, all authors; project administration and funding
acquisition, P.T. and C.L. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Duke University Bass Connections.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of Duke University.

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: The data pertaining to this paper are available from the corresponding
author for one year from the date of publication upon reasonable request with a methodically
sound proposal.

Acknowledgments: The authors would like to thank Laura Bayzle, Jessica Caffrey, and Claire Murray
at The Link Group for their support and advice in designing and conducting the survey for the study;
we also thank Rachel Clark for her suggestions on the manuscript revision.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Nandi, A.; Shet, A. Why Vaccines Matter: Understanding the Broader Health, Economic, and Child Development Benefits of

Routine Vaccination. Hum. Vaccin. Immunother. 2020, 16, 1900–1904. [CrossRef]
2. Ventola, C.L. Immunization in the United States: Recommendations, Barriers, and Measures to Improve Compliance. P T 2016,

41, 426–436.
3. Pollard, A.J.; Bijker, E.M. A Guide to Vaccinology: From Basic Principles to New Developments. Nat. Rev. Immunol. 2021, 21,

83–100. [CrossRef]
4. Hinman, A. Eradication of Vaccine-Preventable Diseases. Annu. Rev. Public Health 1999, 20, 211–229. [CrossRef]
5. The NIVD Is Preliminary Influenza Vaccination Data Updated Weekly. Available online: https://www.cdc.gov/flu/fluvaxview/

dashboard/vaccination-dashboard.html (accessed on 27 May 2023).
6. Children and COVID-19 Vaccination Trends. Available online: https://www.aap.org/en/pages/2019-novel-coronavirus-covid-

19-infections/children-and-covid-19-vaccination-trends/ (accessed on 27 May 2023).
7. Chang, J.; Ipp, L.S.; de Roche, A.M.; Catallozzi, M.; Breitkopf, C.R.; Rosenthal, S.L. Adolescent-Parent Dyad Descriptions of the

Decision to Start the HPV Vaccine Series. J. Pediatr. Adolesc. Gynecol. 2018, 31, 28–32. [CrossRef]
8. Robison, S.G.; Osborn, A.W. The Concordance of Parent and Child Immunization. Pediatrics 2017, 139, e20162883. [CrossRef]
9. Vietri, J.T.; Chapman, G.B.; Li, M.; Galvani, A.P. Preferences for HPV Vaccination in Parent–Child Dyads: Similarities and

Acknowledged Differences. Prev. Med. 2011, 52, 405–406. [CrossRef]
10. Hoffman, J. As Parents Forbid Covid Shots, Defiant Teenagers Seek Ways to Get Them. The New York Times, 26 June 2021.
11. MacDonald, N.E. Vaccine Hesitancy: Definition, Scope and Determinants. Vaccine 2015, 33, 4161–4164. [CrossRef]
12. Holman, D.M.; Benard, V.; Roland, K.B.; Watson, M.; Liddon, N.; Stokley, S. Barriers to Human Papillomavirus Vaccination

Among US Adolescents: A Systematic Review of the Literature. JAMA Pediatr. 2014, 168, 76–82. [CrossRef]

https://doi.org/10.1080/21645515.2019.1708669
https://doi.org/10.1038/s41577-020-00479-7
https://doi.org/10.1146/annurev.publhealth.20.1.211
https://www.cdc.gov/flu/fluvaxview/dashboard/vaccination-dashboard.html
https://www.cdc.gov/flu/fluvaxview/dashboard/vaccination-dashboard.html
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-vaccination-trends/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-vaccination-trends/
https://doi.org/10.1016/j.jpag.2017.10.003
https://doi.org/10.1542/peds.2016-2883
https://doi.org/10.1016/j.ypmed.2011.03.002
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1001/jamapediatrics.2013.2752


Vaccines 2023, 11, 1210 13 of 14

13. Benjamin, S.M.; Bahr, K.O. Barriers Associated with Seasonal Influenza Vaccination among College Students. Influenza Res. Treat.
2016, 2016, e4248071. [CrossRef]

14. Scherer, A.M.; Gidengil, C.A.; Gedlinske, A.M.; Parker, A.M.; Askelson, N.M.; Woodworth, K.R.; Petersen, C.A.; Lindley, M.C.
COVID-19 Vaccination Intentions, Concerns, and Facilitators Among US Parents of Children Ages 6 Months Through 4 Years.
JAMA Netw. Open. 2022, 5, e2227437. [CrossRef]

15. Adams, S.H.; Schaub, J.P.; Nagata, J.M.; Park, M.J.; Brindis, C.D.; Irwin, C.E. Young Adult Perspectives on COVID-19 Vaccinations.
J. Adolesc. Health 2021, 69, 511–514. [CrossRef]

16. Willis, D.E.; Schootman, M.; Shah, S.K.; Reece, S.; Selig, J.P.; Andersen, J.A.; McElfish, P.A. Parent/Guardian Intentions to
Vaccinate Children against COVID-19 in the United States. Hum. Vaccin. Immunother. 2022, 18, 2071078. [CrossRef] [PubMed]

17. Stout, M.E.; Christy, S.M.; Winger, J.G.; Vadaparampil, S.T.; Mosher, C.E. Self-Efficacy and HPV Vaccine Attitudes Mediate the
Relationship Between Social Norms and Intentions to Receive the HPV Vaccine Among College Students. J. Community Health
2020, 45, 1187–1195. [CrossRef] [PubMed]

18. Ames, H.M.; Glenton, C.; Lewin, S. Parents’ and Informal Caregivers’ Views and Experiences of Communication about Routine
Childhood Vaccination: A Synthesis of Qualitative Evidence. Cochrane Database Syst. Rev. 2017, 2, CD011787. [CrossRef]

19. Graupensperger, S.; Abdallah, D.A.; Lee, C.M. Social Norms and Vaccine Uptake: College Students’ COVID Vaccination Intentions,
Attitudes, and Estimated Peer Norms and Comparisons with Influenza Vaccine. Vaccine 2021, 39, 2060–2067. [CrossRef] [PubMed]

20. AlShurman, B.A.; Khan, A.F.; Mac, C.; Majeed, M.; Butt, Z.A. What Demographic, Social, and Contextual Factors Influence the
Intention to Use COVID-19 Vaccines: A Scoping Review. Int. J. Envion. Res. Public. Health 2021, 18, 9342. [CrossRef]

21. Baumgaertner, B.; Carlisle, J.E.; Justwan, F. The Influence of Political Ideology and Trust on Willingness to Vaccinate. PLoS ONE
2018, 13, e0191728. [CrossRef]

22. KFF The Red/Blue Divide in COVID-19 Vaccination Rates. Available online: https://www.kff.org/policy-watch/the-red-blue-
divide-in-covid-19-vaccination-rates/ (accessed on 25 September 2021).

23. Ceannt, R.; Vallieres, F.; Burns, H.; Murphy, J.; Hyland, P. COVID-19 Vaccine Hesitancy and Resistance amongst Parents of
Children under 18 Years of Age in Ireland. Vaccine 2022, 40, 6196–6200. [CrossRef]

24. Skjefte, M.; Ngirbabul, M.; Akeju, O.; Escudero, D.; Hernandez-Diaz, S.; Wyszynski, D.F.; Wu, J.W. COVID-19 Vaccine Acceptance
among Pregnant Women and Mothers of Young Children: Results of a Survey in 16 Countries. Eur. J. Epidemiol. 2021, 36, 197–211.
[CrossRef]

25. Facciolà, A.; Visalli, G.; Orlando, A.; Bertuccio, M.P.; Spataro, P.; Squeri, R.; Picerno, I.; Di Pietro, A. Vaccine Hesitancy: An
Overview on Parents’ Opinions about Vaccination and Possible Reasons of Vaccine Refusal. J. Public. Health Res. 2019, 8, 1436.
[CrossRef] [PubMed]

26. Goldman, R.D.; Ceballo, R. Parental Gender Differences in Attitudes and Willingness to Vaccinate against COVID-19. J. Paediatr.
Child. Health 2022, 58, 1016–1021. [CrossRef] [PubMed]

27. Szilagyi, P.G.; Albertin, C.S.; Gurfinkel, D.; Saville, A.W.; Vangala, S.; Rice, J.D.; Helmkamp, L.; Zimet, G.D.; Valderrama, R.; Breck,
A.; et al. Prevalence and Characteristics of HPV Vaccine Hesitancy among Parents of Adolescents across the US. Vaccine 2020, 38,
6027–6037. [CrossRef] [PubMed]

28. Bults, M.; Beaujean, D.J.M.A.; Richardus, J.H.; van Steenbergen, J.E.; Voeten, H.A.C.M. Pandemic Influenza A (H1N1) Vaccination
in The Netherlands: Parental Reasoning Underlying Child Vaccination Choices. Vaccine 2011, 29, 6226–6235. [CrossRef]

29. Klein, J.K.; Middleman, A.B.; Quinn, J.R. COVID-19 Impact on Parent/Young Adult Attitudes and Beliefs Toward Vaccines for
Adolescents and Young Adults. J. Adolesc. Health 2021, 68, S6. [CrossRef]

30. Rosso, A.; Massimi, A.; Pitini, E.; Nardi, A.; Baccolini, V.; Marzuillo, C.; De Vito, C.; Villari, P. Factors Affecting the Vaccination
Choices of Pregnant Women for Their Children: A Systematic Review of the Literature. Hum. Vaccines Immunother. 2020, 16,
1969–1980. [CrossRef]

31. Afifi, T.O.; Salmon, S.; Taillieu, T.; Stewart-Tufescu, A.; Fortier, J.; Driedger, S.M. Older Adolescents and Young Adults Willingness
to Receive the COVID-19 Vaccine: Implications for Informing Public Health Strategies. Vaccine 2021, 39, 3473–3479. [CrossRef]

32. Brewer, N.T.; Chapman, G.B.; Rothman, A.J.; Leask, J.; Kempe, A. Increasing Vaccination: Putting Psychological Science Into
Action. Psychol. Sci. Public Interest 2017, 18, 149–207. [CrossRef]

33. Lin, C.; Parker, T.; Pejavara, K.; Smith, D.; Tu, R.; Tu, P. “I Would Never Push a Vaccine on You”: A Qualitative Study of Social
Norms and Pressure in Vaccine Behavior in the U.S. Vaccines 2022, 10, 1402. [CrossRef]

34. Sinclair, S.; Agerström, J. Do Social Norms Influence Young People’s Willingness to Take the COVID-19 Vaccine? Health Commun.
2021, 38, 152–159. [CrossRef]

35. Funk, C.; Kennedy, B.; Johnson, C. Trust in Medical Scientists Has Grown in U.S., but Mainly among Democrats; Pew Research Center
Science & Society: Washington, DC, USA, 2020.

36. African American Research Collaborative American COVID-19 Vaccine Poll. Available online: https://covidvaccinepoll.com/
app/aarc/covid-19-vaccine-messaging/#/ (accessed on 25 September 2021).

37. Rane, M.S.; Robertson, M.M.; Westmoreland, D.A.; Teasdale, C.A.; Grov, C.; Nash, D. Intention to Vaccinate Children Against
COVID-19 Among Vaccinated and Unvaccinated US Parents. JAMA Pediatr. 2022, 176, 201–203. [CrossRef]

38. Goldman, R.D.; Seiler, M.; Olson, P.G.; Hart, R.J.; Bone, J.N.; Baumer-Mouradian, S.H. Factors Associated with Unvaccinated
Caregivers Who Plan to Vaccinate Their Children. Prev. Med. 2022, 162, 107121. [CrossRef] [PubMed]

https://doi.org/10.1155/2016/4248071
https://doi.org/10.1001/jamanetworkopen.2022.27437
https://doi.org/10.1016/j.jadohealth.2021.06.003
https://doi.org/10.1080/21645515.2022.2071078
https://www.ncbi.nlm.nih.gov/pubmed/35506876
https://doi.org/10.1007/s10900-020-00837-5
https://www.ncbi.nlm.nih.gov/pubmed/32418009
https://doi.org/10.1002/14651858.CD011787.pub2
https://doi.org/10.1016/j.vaccine.2021.03.018
https://www.ncbi.nlm.nih.gov/pubmed/33741191
https://doi.org/10.3390/ijerph18179342
https://doi.org/10.1371/journal.pone.0191728
https://www.kff.org/policy-watch/the-red-blue-divide-in-covid-19-vaccination-rates/
https://www.kff.org/policy-watch/the-red-blue-divide-in-covid-19-vaccination-rates/
https://doi.org/10.1016/j.vaccine.2022.08.073
https://doi.org/10.1007/s10654-021-00728-6
https://doi.org/10.4081/jphr.2019.1436
https://www.ncbi.nlm.nih.gov/pubmed/30997357
https://doi.org/10.1111/jpc.15892
https://www.ncbi.nlm.nih.gov/pubmed/35170115
https://doi.org/10.1016/j.vaccine.2020.06.074
https://www.ncbi.nlm.nih.gov/pubmed/32758380
https://doi.org/10.1016/j.vaccine.2011.06.075
https://doi.org/10.1016/j.jadohealth.2020.12.017
https://doi.org/10.1080/21645515.2019.1698901
https://doi.org/10.1016/j.vaccine.2021.05.026
https://doi.org/10.1177/1529100618760521
https://doi.org/10.3390/vaccines10091402
https://doi.org/10.1080/10410236.2021.1937832
https://covidvaccinepoll.com/app/aarc/covid-19-vaccine-messaging/#/
https://covidvaccinepoll.com/app/aarc/covid-19-vaccine-messaging/#/
https://doi.org/10.1001/jamapediatrics.2021.5153
https://doi.org/10.1016/j.ypmed.2022.107121
https://www.ncbi.nlm.nih.gov/pubmed/35863584


Vaccines 2023, 11, 1210 14 of 14

39. US Department of Health and Human Services Fact Sheet: End of the COVID-19 Public Health Emergency. Available online:
https://www.hhs.gov/about/news/2023/05/09/fact-sheet-end-of-the-covid-19-public-health-emergency.html (accessed on 11
May 2023).

40. CDC COVID Data Tracker—Vaccination and Case Trends of COVID-19 in the US. Available online: https://covid.cdc.gov/covid-
data-tracker/#vaccinations-cases-trends (accessed on 16 May 2023).

41. FAQ: What Are the Differences between One-Tailed and Two-Tailed Tests? Available online: https://stats.oarc.ucla.edu/other/
mult-pkg/faq/general/faq-what-are-the-differences-between-one-tailed-and-two-tailed-tests/ (accessed on 27 May 2023).

42. Scherer, A.M.; Gedlinske, A.; Parker, A.M.; Gidengil, C.A.; Askelson, N.M.; Petersen, C.A.; Woodworth, K.R.; Lindley, M.C.
Acceptability of Adolescent COVID-19 Vaccination among Adolescents and Parents of Adolescents—United States, April 15–23,
2021. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 997. [CrossRef]

43. Head, K.J.; Zimet, G.D.; Yiannoutsos, C.T.; Silverman, R.D.; Sanner, L.; Menachemi, N. Factors That Differentiate COVID-19
Vaccine Intentions among Indiana Parents: Implications for Targeted Vaccine Promotion. Prev. Med. 2022, 158, 107023. [CrossRef]
[PubMed]

44. AlSaeed, A.A.; Rabbani, U. Explaining COVID-19 Vaccine Rejection Using Social Cognitive Theory in Qassim, Saudi Arabia.
Vaccines 2021, 9, 1304. [CrossRef]

45. Huber, G.A.; Malhotra, N. Political Homophily in Social Relationships: Evidence from Online Dating Behavior. J. Politics 2017, 79,
269–283. [CrossRef]

46. Alford, J.R.; Hatemi, P.K.; Hibbing, J.R.; Martin, N.G.; Eaves, L.J. The Politics of Mate Choice. J. Politics 2011, 73, 362–379.
[CrossRef]

47. Buliga, E.; MacInnis, C. “How Do You like Them Now?” Expected Reactions upon Discovering That a Friend Is a Political
out-Group Member. J. Soc. Pers. Relatsh. 2020, 37, 2779–2801. [CrossRef]

48. Knoll, M.; Soller, L.; Ben-Shoshan, M.; Harrington, D.; Fragapane, J.; Joseph, L.; La Vieille, S.; St-Pierre, Y.; Wilson, K.; Elliott, S.;
et al. The Use of Incentives in Vulnerable Populations for a Telephone Survey: A Randomized Controlled Trial. BMC Res. Notes
2012, 5, 572. [CrossRef]

49. Sammut, R.; Griscti, O.; Norman, I.J. Strategies to Improve Response Rates to Web Surveys: A Literature Review. Int. J. Nurs.
Stud. 2021, 123, 104058. [CrossRef] [PubMed]

50. Murthy, B.P. Disparities in COVID-19 Vaccination Coverage Between Urban and Rural Counties—United States, December 14,
2020–April 10, 2021. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 759. [CrossRef] [PubMed]

51. Kirzinger, A.; Sparks, G.; Brodie, M. KFF COVID-19 Vaccine Monitor-Rural America. Available online: https://www.kff.org/
coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-rural-america/ (accessed on 16 January 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.hhs.gov/about/news/2023/05/09/fact-sheet-end-of-the-covid-19-public-health-emergency.html
https://covid.cdc.gov/covid-data-tracker/#vaccinations-cases-trends
https://covid.cdc.gov/covid-data-tracker/#vaccinations-cases-trends
https://stats.oarc.ucla.edu/other/mult-pkg/faq/general/faq-what-are-the-differences-between-one-tailed-and-two-tailed-tests/
https://stats.oarc.ucla.edu/other/mult-pkg/faq/general/faq-what-are-the-differences-between-one-tailed-and-two-tailed-tests/
https://doi.org/10.15585/mmwr.mm7028e1
https://doi.org/10.1016/j.ypmed.2022.107023
https://www.ncbi.nlm.nih.gov/pubmed/35307370
https://doi.org/10.3390/vaccines9111304
https://doi.org/10.1086/687533
https://doi.org/10.1017/S0022381611000016
https://doi.org/10.1177/0265407520939191
https://doi.org/10.1186/1756-0500-5-572
https://doi.org/10.1016/j.ijnurstu.2021.104058
https://www.ncbi.nlm.nih.gov/pubmed/34454334
https://doi.org/10.15585/mmwr.mm7020e3
https://www.ncbi.nlm.nih.gov/pubmed/34014911
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-rural-america/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-rural-america/

	Introduction 
	Methods 
	Participants and Data Collection 
	Measures 
	Data Analysis 

	Results 
	Descriptive Statistics of Concordance/Discordance Groups 
	Child Age, Parent Age, and Parent Education 
	Perceived Social Norms 
	Parent Political Orientation 
	Multiple Logistic Regressions 

	Discussion 
	Conclusions 
	References

