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Introduction

Most children in the U.S. are vaccinated in a doctor’s officel. However, after COVID-19
vaccines were licensed and recommended for adolescents and children, alternative venues
for COVID-19 vaccination, including pharmacies and schools, became widely available
in the U.S.2. Pharmacies became optional places for pediatric COVID-19 vaccination in
part due to the Public Readiness and Emergency Preparedness (PREP) Act that allowed
pharmacists, pharmacy technicians, and pharmacy interns to administer COVID-19 vaccines
and other routine childhood vaccines to children aged 3 years and older3. Among children
aged 5-11 years who received at least one dose of COVID-19 vaccine as of June 2022, 37%
were vaccinated at a pharmacy and 8% were vaccinated at a school. However, a smaller
proportion of children under 5 years of age was vaccinated at pharmacies*®. Post-pandemic,
and as of April 2023, pharmacists can administer COVID-19 vaccines to children of varying
ages under state authority in 49 U.S. states; pharmacists in 16 states can administer the
vaccine to children of any age without a patient-specific prescription®.

Alternative vaccination settings for influenza (flu) vaccination among adolescents and
children became more commonplace during and after the COVID-19 pandemic. The
percentage of children 6 months through 17 years receiving their flu vaccination at a
pharmacy increased approximately 10 percentage points from the 2018-2019 to the 2022-
23 flu season; however, use of pharmacy for flu vaccination remained low among young
children, with only 1.2% of children aged 6-23 months compared to 27.7% of 13-17-year-
olds getting flu vaccination at a pharmacy’. Pharmacists can administer flu vaccines to
children of varying ages in all 50 states and the District of Columbia; pharmacists in
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19 states can administer flu vaccines to children of any age without a patient-specific
prescription®.

Expanding the types of vaccine providers to include alternative places of vaccination, where
practical, may help ensure pediatric vaccination is accessible and convenient. Expanding
vaccine provider networks may also help primary care providers when they are very

busy treating patients, such as the respiratory virus season or a public health emergency.
Pharmacies have good potential as an alternative pediatric vaccination location. Pharmacists
can administer all routine, non-flu, non-COVID-19 vaccines to children 7-18 years old in
35 states and to children from birth to 6 years old in 27 states; however, in some of these
states, a prescription is needed for certain vaccines, ages, or under specific circumstances®.
Although school-located vaccination (SLV) is not as common in the U.S. nationally, some
states or local areas have successfully implemented SLV programs that have resulted in a
higher local proportion of children being vaccinated in this setting®910.11,

Parents, especially of school-aged children, may have gained familiarity and, in some
cases, experience with vaccination received at locations other than the doctor’s office
during the COVID-19 pandemic. This exposure may have affected parental attitudes about
pediatric vaccination in these alternative vaccination settings. In order to inform strategies
for increasing uptake of pediatric vaccination by expanding access to different types of
providers in the U.S., we analyzed a survey of parents’ experiences, comfort with, and
general acceptability related to places of pediatric vaccination, with a focus on pharmacies
and schools.

Porter Novelli Public Services conducted a survey via Big Village during August 17-25,
2023, among a sample of 2,005 U.S. adults ages 18 and older who are parents/guardians

to at least one child 17 years of age or younger living at homel2. The survey uses

opt-in panel members from Lucid platform and quota sampling based on gender, region,
income, and race/ethnicity to collect a nationwide sample of respondents and is offered

in a unit of approximately 2,000 responses. Questions included: 1) places children had

ever been vaccinated in the child’s lifetime; 2) places parents would feel comfortable
taking their child for vaccination; and 3) parental attitudes, beliefs, and experiences related
to vaccination of their child at a pharmacy or school. If the parent had more than one

child, the survey randomly selected a reference child, on which parents were asked to

base their answers. Overall results and results stratified by child’s age, urban/suburban/rural
residence, and child’s health insurance type are reported. Using SAS (version 9.4; SAS
institute), statistical comparisons were made using chi-squared tests; a p-value of <0.05
was considered statistically significant. When testing for differences of attitude-related
questions that used a Likert scale, “strongly agree” and “somewhat agree” were combined
to “agree” and “neither agree nor disagree”, “somewhat disagree”, and “strongly disagree”
were combined to “not agree”. The project was determined by CDC to be public health
surveillance. The activity was reviewed by CDC and conducted consistent with applicable
federal law and CDC policy (45 C.F.R. part 46.102(1)(2); 21 C.F.R. part 56; 42 U.S.C. Sect.
241(d); 5 U.S.C. Sect. 5523; 44 U.S.C. Sect. 3501 et seq).
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Results

Characteristics of participating parents and their child

Table 1 summarizes characteristics of survey participating parents and their child. About
40% of the responding parents were aged 30-39 years, and 17.6% were aged 29 years

or younger. About half (47.2%) lived in suburban areas, 31.2% in urban, and 21.6% in
rural areas. About a third of parents had bachelor’s degree or a higher degree and about
two-thirds worked full time. About 30% reported household income of less than $40,000.
About 40% of the children had private health insurance that was provided through an
employer or union, and 51.7% had Medicaid/CHIP coverage (from here on referred to as
public health insurance). The vast majority (97.2%) of responding parents’ children had a
primary healthcare provider (HCP) who provided regular check-ups or preventive care.

Places children have ever been vaccinated and places parents would feel comfortable
taking their child for vaccination

The most frequently reported place of pediatric vaccination in a child’s lifetime was a
doctor’s office (75.8%), clinic/health center (23.1%), or hospital (19.1%) (Table 2). About
16% and 6.6% of parents reported they have gotten their child vaccinated at a pharmacy
and school, respectively. The most frequently reported place where parents would feel
comfortable taking their child for vaccination was doctor’s office (80.5%), clinic/health
center (38.0%), or hospital (35.2%) (Table 3). About a quarter reported they would feel
comfortable taking their child to a pharmacy while a much smaller proportion (5.5%)
reported comfort with school vaccination.

More parents of older compared to younger children reported experience and feeling
comfortable with pharmacy and school vaccination for their child. A higher proportion of
parents of 12-17-year-olds vs. 0—4-year-olds reported their child had ever been vaccinated
at a pharmacy (p-value<0.0001); a higher proportion of parents of 12-17-year-olds vs. 0—
4-year-olds reported feeling comfortable taking their child to a pharmacy (p-value<0.0001).
A higher proportion of parents of 12—-17-year-olds vs. 0—4-year-olds have gotten their child
vaccinated at school (p-value=0.0002).

Parents living in rural compared to urban areas reported less experience and comfort with
pharmacy and school vaccination for their child. A higher proportion of parents living

in rural vs. urban areas (p-value=0.0145) and those living in suburban vs. urban areas (p-
value=0.0001) said their child had been vaccinated at a doctor’s office. A higher proportion
of parents living in rural vs. urban areas (p-value=0.0019) and suburban vs. urban areas
(p-value<0.0001) reported feeling comfortable taking their child to a doctor’s office for
vaccination. A smaller proportion of parents living in rural vs. urban areas have had their
child vaccinated at a pharmacy (p-value=0.0182); a smaller proportion of parents living in
rural areas vs. urban areas reported feeling comfortable vaccinating their child at a pharmacy
(p-value=0.0053).

Similarly, parents of children with public compared to private health insurance reported
less experience and comfort with pharmacy vaccination. A smaller proportion of parents of
children with public vs. private health insurance reported that their child had been vaccinated
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at a doctor’s office (p-value<0.0001); a smaller proportion of those with children with public
vs. private health insurance reported feeling comfortable taking their child to a doctor’s
office (p-value<0.0001). A smaller proportion of parents of children with public vs. private
health insurance have had their child vaccinated at a pharmacy (p-value<0.0001) and also
reported feeling comfortable vaccinating their child at a pharmacy (p-value<0.0001).

Parent satisfaction with pharmacy and school vaccination

Among parents who reported that they have ever taken their child to pharmacy for
vaccination in the past (n=318), 92.2% rated their overall satisfaction level ‘very good’

or ‘good’ (Figure 1). Those parents who have experience having their child vaccinated at a
school (n=124), 83.9% reported their overall satisfaction level to be ‘very good’ or ‘good.’
Parents rated both pharmacies and schools as highly accessible.

Parental attitudes and beliefs about pharmacy and school vaccination

All parents participating in the survey were asked about their attitudes and beliefs about
pharmacy and school vaccination. Figure 2 shows that approximately 68% of all parents
strongly or somewhat agreed that pharmacies can serve as an importance place for
vaccination of school-aged children during a public health emergency or pandemic. The
proportion who agreed that pharmacies can serve as an important place for vaccination
during a public health emergency or pandemic was higher for parents of older children,
those who lived in urban areas, and those of children with private health insurance. A
higher proportion of parents of 12-17-year-olds vs. 0—4-year-olds strongly or somewhat
agreed that pharmacies can be an important place during a public health emergency/
pandemic (p-value<0.0001). A smaller proportion of parents living in rural vs. urban areas
(p-value=0.0012) and parents with children with public vs. private health insurance agreed
(p-value<0.0001). A slightly smaller proportion of parents, 64.1%, strongly or somewhat
agreed that pharmacies can serve as an important place for vaccination of school-aged
children routinely, or on a regular basis. The proportion who agreed that pharmacies can
serve as an important place on a regular basis was also higher for parents of older children,
those who lived in urban areas, and those of children with private health insurance. A higher
proportion of parents of 12-17-year-olds vs. 0—4-year-olds strongly or somewhat agreed
that pharmacies can be an important place on a regular basis (p-value=0.0043). A smaller
proportion of parents living in rural vs. urban areas (p-value=0.0006) and parents of children
with public vs. private health insurance agreed (p-value<0.0001).

Approximately half of parents strongly or somewhat agreed that schools can serve as an
important place for vaccination of school-aged children during a public health emergency
or pandemic and also routinely, or on a regular basis (Figure 3). A higher proportion

of parents of a 12-17-year-olds vs. 0—4-year-olds strongly or somewhat agreed that
schools can serve as an important place for vaccination during a public health emergency/
pandemic (p-value=0.0027). A smaller proportion of parents living in rural vs. urban

areas (p-value<0.0001) and parents with children with public vs. private health insurance
(p-value=0.0023) agreed that schools were an important place for vaccination during a
pandemic. A higher proportion of parents of 12-17-year-olds vs. 0—4-year-olds strongly or
somewhat agreed that schools can serve as an important place for vaccination routinely, or
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on a regular basis (p-value=0.0018); a higher proportion of parents living in urban vs. rural
areas agreed (p-value<0.0001).

Discussion

The survey results showed that, while most children are vaccinated in a doctor’s office,
many parents have experience with and are willing to consider pediatric vaccination in
alternative settings specifically pharmacies and schools. This was especially true among
parents of older children and adolescents. The high levels of satisfaction reported by
parents with pharmacy vaccination experience suggest that pharmacy vaccination may be
an acceptable and convenient option for parents especially for annual flu and COVID-19
vaccines as they do not rely as heavily on assessment of vaccination history as other
childhood vaccines.

However, a notable difference was observed in experience and acceptability around
pharmacy vaccination between parents living in rural and urban areas. Although alternative
health care providers, including vaccine providers, have been proposed in rural areas due to
health care provider shortages in these areas, survey results showed that more parents living
in rural areas feel comfortable with doctor’s office as a place of vaccination for their child
and do not feel as comfortable with pharmacy and school vaccination compared to parents
living in urban areas. The same was true of parents of children with public health insurance;
a smaller proportion of these parents felt comfortable with pharmacy vaccination compared
to parents of privately insured child. This may be related to less familiarity with pharmacy
and school vaccination in these areas because there are fewer pharmacies and school-located
vaccination (SLV) events in these areas and that their primary care provider may play a more
important or trusted role. It is also possible that some may be unaware of vaccine availability
in alternative settings and public health insurance coverage. Parental comfort and preference
should be considered in informing vaccination promotion and planning activities.

Primary care providers, such as pediatricians, remain critical to assessing physical,
emotional, and social development and ensuring appropriate care, as needed3. For these
reasons, well-child visits and annual check-ups are important for all children and adolescents
and cannot be replaced. However, for families who stay current with well-child visits or
annual check-ups, pharmacy vaccination can offer another place and experience. If children
are not able to be vaccinated during a well-child visit or annual check-up, or if a well-

child visit or annual check-up does not align with flu and COVID-19 vaccination season,
pharmacy vaccination can be a convenient option.

Barriers and challenges with pharmacy vaccination exist, including state laws and corporate
policies around the minimum age eligible for vaccination. In addition, the increased burden
on pharmacists to take vaccination appointments or walk-ins needs to be considered4.
Pharmacist, physician, and parental attitudes toward pediatric vaccination in pharmacies
have been explored®16.17 and continued monitoring is needed to identify and address
barriers as they arise. In addition, few pharmacies participate in the Vaccines for Children
(VFC) program, which provides all vaccines recommended by the Advisory Committee

on Immunization Practices to children who meet eligibility criteria (Medicaid-eligible,
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uninsured, underinsured, American Indian or Alaska Native)18. Therefore, VFC vaccine
availability for eligible children are limited at pharmacies!®. It is possible that parents

of children with public health insurance are less experienced and feel less comfortable
with pharmacy vaccination because of low VFC program participation among pharmacies;
further investigation is needed to understand association between a child’s insurance type
and experience with and attitudes about pharmacy vaccination. In recent years, state and
local immunization programs have attempted to enroll pharmacies in the VFC program;
however, there are several challenges in pharmacies enrolling in Medicaid and/or the VFC
program, including jurisdiction law/policy or pharmacy/corporate policy that does not allow
pharmacies to enroll in one or both programs, reimbursement challenges including low
Medicaid reimbursement for vaccine administration.

SLV provides unique opportunities for getting children vaccinated because children are
already present in schools. SLV can be convenient for parents/guardians, can be used to
administer vaccines rapidly and efficiently to eligible students and possibly their family
members, teachers, school staff, and others in the community. Some states have had great
success in implementing SLV programs; however, SLV has not been widely offered partially
due to challenges with reimbursement and logistics (e.g., obtaining parental consent)89:10.11,
These challenges may in part explain lower than expected COVID-19 vaccine doses
administered in schools, despite SLV programs being promoted by the U.S. government
during COVID-19 pandemic?45. Although the parents who reported in the survey that they
have participated in SLV reported high satisfaction with school vaccination, parent comfort
with SLV in general may be low because they may not be present while their child receives
vaccination at school20,

This survey was an opt-in internet panel surveys in which participants agree to complete a
certain number of surveys and, therefore, may be more interested in surveys and different
from the public in some ways. Response rate typically reported in surveys is not available.
In assessing place of vaccination, we did not specify the type of vaccine; there may be
some differences in place of vaccination depending on the type of vaccine. In addition,

we ascertained places parents have taken their child for vaccination in the child’s lifetime;
parents of older children may have had more opportunity to go to an alternative vaccination
setting than those of younger children. Lastly, bivariate analysis of association between
child’s age, urbanicity, and health insurance type and the outcome variables of places
parents have gotten their child vaccinated and places parents feel comfortable taking their
child for vaccination are reported in this paper. Although we understand the value of
multivariate analysis in explaining places of pediatric vaccination, bivariate analysis results
were included for ease of interpretation as well as the fact that the results of bivariate and
multivariate analyses using logistic regression did not differ significantly.

Conclusions

While most children are vaccinated in a doctor’s office, many parents have experience with
and support pediatric vaccination in alternative settings. Alternative places of vaccination,
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such as pharmacies and schools, may be promoted and utilized, especially during times

when traditional pediatric providers may be overwhelmed, such as during back-to-school

season, respiratory virus season, public health emergencies, and pandemics, and especially
for COVID-19 and flu vaccination for school-aged children and adolescents. However,
challenges exist with both places.
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Figure 1.

Parent experience getting a vaccination for their child at a pharmacy (n=319) and at school

(n=133)*, Porter Novelli View Parent survey, August 2023

* “Not applicable’ or ‘I don’t recall’ response options were available for respondents but
were excluded from Figure 1; sample size (n) for each experience variable is different for

this reason.

Vaccine. Author manuscript; available in PMC 2025 August 04.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Kang et al.

17.9

%

"Pharmacif

59 69 6.4 .. a1
72 71 83
7.9
139
17.6 181 155 197
208 17.7 200 2.7 B
178 oils
410
824378 327
-~ 339 374
324
32303130587 333 0793327 2740 350

Ruralt
Public§
Other§

Suburban

Ruralt

* ® c * *
2 2 s 2 2
© < £ © <
3 1] 5 3 1]
= S 2 ES S
< ] S < )
o - @ o -

h h

12-17 years
(Reference group)
Urban
(Reference group)
Private
(Reference group)
12-17 years
(Reference group)
Urban
(Reference group)
Private
(Reference group)

ies can serve as an important place for vaccination of school-aged children during a public ~ "Pharmacies can serve as an important place for vaccination of school-aged children routinely,
health emergency or pandemic.” or on a regular basis."

M Strongly agree B Somewhat agree Neither agree nor disagree Somewhat disagree M Strongly disagree

Figure 2.
Parental attitudes and beliefs about pharmacy vaccination of school-aged children?, Porter

Novelli View Parent survey, August 2023

@ Excluded responses from 24 parents who reported their child is not covered by health
insurance.

* Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from 12—17 years age group at p<0.05.

T Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from urban group at p<0.05.

8 Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from private health insurance group at p<0.05.
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M Strongly agree W Somewhat agree Neither agree nor disagree Somewhat disagree M Strongly disagree

Figure 3.
Parental attitudes and beliefs about school vaccination of school-aged children?, Porter

Novelli View Parent survey, August 2023

@ Excluded responses from 24 parents who reported their child is not covered by health
insurance.

* Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from 12—17 years age group at p<0.05.

T Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from urban group at p<0.05.

8 Proportion of parents agreeing (strongly and somewhat agree) to the statement statistically
significantly different from private health insurance group at p<0.05.
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