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BRIEF REPORTS
Increasing Coronavirus Disease 2019 Vaccine Uptake in
Pediatric Primary Care by Offering Vaccine to Household Members

Mary Carol Burkhardt, MD, MHA1,2, Francis J. Real, MD, MEd1,2, Dominick DeBlasio, MD, MEd1,2,

Andrew F. Beck, MD, MPH1,2,3, Allison Reyner, MS3, and Brittany L. Rosen, PhD, MEd, CHES�1,4

Pediatric primary care is a trusted source for treatment and information. In the 6 months after coronavirus disease
2019 vaccines became available for adolescents, we administered 2286 doses (1270 to patients; 1016 to household
members) to 1376 individuals (64.1% Black; 10.1% Latinx), providing opportunities to address family concerns in a
familiar location. (J Pediatr 2022;247:150-4).
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A
s of November 2021, more than 254 million people
have been infected with the novel coronavirus (severe
acute respiratory syndrome coronavirus 2; coronavi-

rus disease 2019 [COVID-19]) causing more than 5.1 million
deaths worldwide.1 In the US, there have been more than 47
million cases and 771 000 deaths.1 Significant health dispar-
ities in COVID-19 outcomes exist, with racial and ethnic mi-
nority groups having greater hospitalization and mortality
rates compared with White patients.2 To counter adverse
health outcomes resulting from COVID-19, safe and effective
vaccines have received Emergency Use Authorization status
and, for certain age groups, full approval from the Food
and Drug Administration.3

Although >68% of the US population has received at least
1 dose of a COVID-19 vaccine,4 the intention to receive the
vaccine remains low among unvaccinated vulnerable popula-
tions.5 Common sources of vaccine hesitancy cited byminor-
ity groups are side effects/safety, rapid vaccine development,
and mistrust of the government.6 Historically, strong and
consistent vaccine recommendations from clinicians have
been effective in decreasing vaccine hesitancy.7-9

To address hesitancy and accessibility barriers, vaccines
should be administered in a familiar, trusted, and convenient
location. As clinicians are considered the most trusted source
of accurate COVID-19 vaccine information,10 the pediatric
primary care office is an ideal setting where entire fam-
ilies—not just patients—can receive the COVID-19 vaccine.
In addition, pediatricians are poised to address vaccine hesi-
tancy, given their experiences related to counseling on vac-
cine safety and efficacy. Our practices have historic
experience offering annual influenza vaccine to nonpatients;
extending this model to include COVID-19 vaccine was,
therefore, familiar to both staff and families. Thus, we sought
to implement universal COVID-19 vaccination for both our
pediatric patients and their household members to
contribute to increased, equitable vaccine uptake in our
community.
COVID-19 Coronavirus disease 2019

EHR Electronic health record
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Methods

To increase COVID-19 vaccine uptake, we implemented a
novel strategy: universally offering COVID-19 vaccine to
eligible patients and household members during any
routine pediatric primary care visit. This innovative clinical
model was established in 3 pediatric primary care practices,
serving 33 000 children, affiliated with Cincinnati Chil-
dren’s Hospital Medical Center. Two practices are in
economically disadvantaged urban settings; the third prac-
tice is in a suburban location and is geographically closer
to rural communities. All locations serve 75%-90% publicly
insured patients; 72% of patients self-identify as Black and
7.4% as Latino. On average, our practices complete 250 to-
tal visits daily.
In May 2021, eligibility for the Pfizer vaccine expanded

to children ³12 years.11 Our clinical sites prepared to
provide COVID-19 vaccines and were outfitted to provide
on-site vaccination soon after that emergency use authori-
zation. Thus, starting May 13, 2021, we organized 2 pre-
scheduled COVID-19 vaccine clinics. Due to these clinics
having relatively low attendance rates, we quickly pivoted
to offer opportunities for vaccination during routine
care, in order to capitalize on ease of access and conve-
nience for families. Therefore, beginning May 24, 2021,
our Cincinnati Children’s Hospital Medical Center primary
care centers began offering COVID-19 vaccine administra-
tion to eligible patients during daily office flow, including
during scheduled or walk-in well child, ill, and follow-up
appointments. We also offered dedicated, scheduled
vaccine-only visits.
We knew that many of those individuals accompanying

patients to appointments (eg, eligible siblings, parents/
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guardians, extended family members, and community mem-
bers hearing via “word of mouth”—hereafter referred to as
“household members”) remained unvaccinated, despite
ample vaccine availability within the community. We were
concerned that although we might see uptake among youth
seeking care in our primary care centers, the neighborhoods
(ie, zip codes) in which many of our families lived had some
of the lowest vaccination rates in the region.12

We hypothesized that household members would consider
receiving the vaccine in the pediatric primary care center, as
the pediatric office serves as a trusted, convenient space for
treatment and information.13 Thus, we designed our system
to have COVID-19 vaccine available and offered to all eligible
household members from the inception of our vaccination
program onMay 13, 2021. This system created opportunities
for pediatricians to counsel household members about the
COVID-19 vaccine and address relevant concerns, even
when the patient being seen for the visit was not yet eligible
(eg, an infant’s parent).

When vaccine-eligible adolescents ³12 years old were pre-
sent for any visit (eg, well, ill, or follow up), providers offered
the COVID-19 vaccine. When accepted, providers docu-
mented in the vaccine administration order if the family
decided to get their child vaccinated before or during the
office visit and influence/reason for vaccine acceptance
(this question was added starting the week of August 15,
2021). Common influences and reasons reported in the liter-
ature for vaccine acceptance6,14-16 were embedded in the elec-
tronic order for the COVID-19 vaccine and were recorded in
the electronic health record (EHR). These included studies/
data supporting vaccination; concerns of contracting new
variants; input from parent/family member; input from
friends; input from medical provider; media outlet; family/
friend/self had COVID-19; not applicable—second/third
dose; and other.

During the registration process, eligible household mem-
bers also were asked if they wanted to receive a COVID-19
vaccine. Those agreeing to vaccination were registered in
the EHR and were subsequently vaccinated. Undecided
household members were able to ask a provider about the
vaccine and have questions or concerns addressed while their
child received his/her routine care. Those who elected to
receive the vaccine after talking to their child’s clinician
returned to the reception area to be registered and were
vaccinated.

Our registration staff used an expedited workflow to limit
the administrative burden of registering nonpatients. This
included obtaining limited demographics (name, sex, date
of birth, ZIP code) and minimizing EHR hard-stops
(COVID-19 vaccine consent and Health Insurance Porta-
bility and Accountability Act of 1996 acknowledgement
only). Insurance information of household members was
entered into the EHR, if available, although families were
not billed for any liability if no insurance information was
available. Descriptive statistics were used to detail our prog-
ress to date in vaccinating both eligible patients and house-
hold members.
Results

Between May 13, 2021 (the first COVID-19 vaccine clinic),
and November 7, 2021, in total 2286 doses of COVID-19 vac-
cine were administered to 1376 unique individuals—746
patients and 630 household members (Table I). Of the
vaccines given, 55.6% (1270 doses) were given to patients
and 44.4% (1016 doses) went to household members. The
proportion of doses delivered to patients compared with
household members was generally stable over time
(Figure). A total of 64.1% of individuals (882 of 1376) who
received COVID-19 vaccine self-identified as Black and
10.9% (150 of 1376) as Latino. Of note, the race and
ethnicity of our eligible patient population seen during this
same period was 82.2% (3218 of 3913 patients) Black and/
or Latino. Of eligible children presenting to our primary
care locations for routine care, 29.8% completed at least 1
COVID-19 vaccine dose. During our first 6 months of
offering COVID-19 vaccine in primary care, 79.4% of
patients and 70.9% of household members completed their
2-dose Pfizer vaccine series at our primary care centers.
Of the 1270 vaccine doses given to patients, 44.9% (570

doses) were given in the context of routine care during a
well, ill, or follow-up visit (ie, not for COVID-19 vaccine
alone). Of the doses given during routine care (n = 570),
43.2% (n = 246) of those patients reported being undecided
about accepting vaccination before the visit. Of routine care
encounters that resulted in COVID-19 vaccine delivery, 427
included documentation of factors influencing a family’s de-
cision to pursue vaccination for their adolescent recorded in
the EHR in the prompt that was added in August 2021. The
most common reasons cited were input from parents/family
members (32.3%, n = 138), “other” (16.6%, n = 71), data/
studies supporting vaccination (12.4%, n = 53), and recom-
mendations frommedical providers (8.4%, n = 36) (Table II;
available at www.jpeds.com).
Discussion

Our data demonstrated that universally offering COVID-19
vaccines to household members during routine pediatric pri-
mary care office visits is both feasible and a strategy to miti-
gate vaccine hesitancy and increase vaccination rates. Nearly
one-half of our vaccine doses went to eligible household
members. Providing access to vaccination for household
members in pediatric primary care offices creates opportu-
nities to address vaccine concerns and offers vaccine accessi-
bility in a trusted environment.
As pediatric offices are offering the COVID-19 vaccine,

practices should consider including household members,
especially in regions with low vaccine uptake, to remove bar-
riers to access and address vaccine concerns. Our data illus-
trate continued vaccine acceptance and uptake among
household members despite having already had ample op-
portunity to be vaccinated in other settings (eg, mass vaccina-
tion sites, pharmacies, the office of their own physician).
151
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Table I. Descriptive results and demographics of persons receiving COVID-19 vaccine in primary care

Categories Patients (n = 746) Household members (n = 630) Totals (n = 1376)

Doses of vaccine given 1270 1016 2286
Vaccines given during
Routine care 570 (44.9%) 0 (0%) 570 (24.9%)
Vaccine-only visit 700 (55.1%) 1016 (100%) 1716 (75.1%)

Demographics
Age range, y 12-20 12-81 12-81
Race

Black/African American 551 (73.9%) 331 (52.5%) 882 (64.1%)
White and others 195 (26.1%) 299 (47.5%) 494 (35.9%)

Ethnicity
Latinx 73 (9.8%) 77 (12.2%) 150 (10.9%)
Non-Latinx 673 (90.2%) 553 (87.8%) 1226 (89.1%)

Insurance
Public 606 (81.2%) 332 (52.7%) 938 (68.2%)
Private 121 (16.2%) 136 (21.6%) 257 (18.7%)
Self-pay/none 19 (2.6%) 162 (25.7%) 181 (13.1%)

THE JOURNAL OF PEDIATRICS � www.jpeds.com Volume 247
Despite our successes, there is evidence that racial disparities
in vaccine uptake remain. Interestingly, household members
who opt to pursue vaccination in our clinical setting are more
likely to be White than the predominantly Black population
in our patient panel. As such, it is possible, even with our
intentional efforts and even within our primary care centers,
that racial and ethnic disparities in vaccine uptake remain.

In patients who were vaccinated as part of routine care,
factors influencing acceptance most commonly included
parent/family member perspectives, studies/data supporting
vaccination, and medical providers’ recommendations. This
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supports previous data that have identified factors such as
parent and peer norms as particularly salient determinants
of vaccine uptake.17 It also highlights the important role pe-
diatricians, and a pediatric offices, can play, in line with
research that consistently identifies pediatricians as trusted
sources for information on the COVID-19 vaccine.16 Many
indicated “other” as a reason for vaccine acceptance, suggest-
ing more personal or nuanced factors influenced their deci-
sion to vaccinate. Although we are not able to determine
from the data available exactly what was included within
this domain, it does highlight the potential for a range of
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determinants influencing COVID-19 vaccine acceptance,
underscoring the importance of personalized counseling.

Despite providing more than 2200 vaccinations to a
vulnerable population of patients and household members,
as of November 2021, the overall eligible patient vaccination
rate at our clinical sites was just 29.8%. This continues to
place patients, their families, and their communities at
risk for COVID-19 and associated adverse health outcomes,
elongating the pandemic. At the time of our analyses in
November 2021, 61% of residents in Hamilton County
(Ohio)—the site of our primary care centers—had started
their vaccine series, yet only 27% of those aged 0-19 years
had initiated COVID-19 vaccination.18 The rate among
youth in our setting was on par with community rates and
above rates among children from minoritized groups (those
identified as Black and/or Latinx, those living in our more
impoverished communities). Across the US, such groups
continue to have lower rates of vaccine acceptance.19,20

It is important to determine how to reach marginalized
populations more effectively in ways that build trust, answer
questions, and enhance vaccination coverage. Pediatricians
and pediatric primary care centers could play a key role,
particularly now that school-aged children are eligible for
vaccination. Although widespread vaccination across com-
munities requires multilayered approaches, pediatric offices
play an important and impactful role, bringing access and
trust to a situation requiring both. As the pandemic evolves,
now that more ages of children have become eligible, identi-
fying additional effective strategies to increase vaccination is
crucial. In addition, such strategies could outlast COVID-19,
enablingmore effective and complete vaccination coverage of
children, families, and communities.

There were limitations to this study. First, it was not feasible
to calculate the number of eligible household members who
were offered COVID-19 vaccine and declined given high office
visit volumes and privacy protection considerations. Adult
household members generally do not receive care in our pedi-
atric system; thus, we did not have access to household mem-
bers’ health record data. We could not assess past vaccination
history or determine if household members received subse-
quent doses at different sites. Second, we only have one-way
communication with our state immunization information
system, thus we had to obtain vaccine information directly
from patients and families if vaccination occurred outside
our health system, making data potentially incomplete. In
addition, we readily acknowledge that not all unvaccinated
household members accepted our offer of vaccination. How-
ever, each acceptance could protect that household and com-
munity in meaningful ways. Each acceptance led to slowly
improving community rates and, in many cases, protected
our patients, many of whom were not yet eligible for vaccina-
tion themselves. Our presence as a trusted provider in amajor-
ity Black population also likely contributed to narrowing
equity gaps in community vaccination. Finally, data character-
izing factors influencing vaccine acceptance was incomplete
because this was added midway through the study period. An-
swers may also have tended toward perceived socially accept-
Increasing Coronavirus Disease 2019 Vaccine Uptake in Pediatric
Members
able answers because providers directly asked (and
documented responses to) this question.
Future directions include continued iteration of this com-

munity vaccination model. In parallel, we plan to track rea-
sons for nonvaccination and develop effective, adaptable
methods to address these reasons in partnership with patients
and parents. n
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Advances in the Understanding of Prader–Willi syndrome

Hall BD, Smith DW. Prader–Willi syndrome. A resum�e of 32 cases including an instance of affected first cousins, one of whom is of
normal stature and intelligence. J Pediatr 1972;82:286-93.

In 1972, Drs Hall and Smith, who helped pioneer the field of dysmorphology, focusing on phenotype for diagnosis,
reported a series of 32 individuals with features often observed in individuals with Prader–Willi syndrome (PWS),

including neonatal hypotonia, early childhood obesity, and hypogenitalism in males. The etiology of PWS was un-
known at the time, making confirmation of the clinical diagnosis difficult. PWS is now known to be due to an absence
of paternally expressed genes on chromosome 15q, most frequently from chromosomal microdeletion or maternal
uniparental disomy.1 PWS is one of the hallmark conditions used in medical education to teach the concept of
genomic imprinting. PWS can now be reliably diagnosed with DNA methylation analysis, but careful phenotyping
is still critical to identify individuals requiring confirmatory testing.

Despite the small number of cases described by Hall and Smith, their hypothesis that a localized defect in the hy-
pothalamus could provide a unifying etiology for the noted features is still thought to be the case. The growth failure
described appears to be due to central growth hormone deficiency; growth hormone therapy was approved in 2000 to
improve longitudinal growth, as well as lean body mass. Recognition of other hypothalamic and pituitary hormone
deficiencies, including hypogonadism and hypothyroidism, has also led to more regular use of hormonal replacement.
Hyperphagia and low metabolic rate, now known to be the cause of the well-described early onset obesity, remain the
most difficult aspects of clinical management, with behavioral modification and caloric restriction as the current stan-
dard of care. However, potential treatments are an area of significant interest, and there are multiple clinical trials
currently underway aimed at decreasing this major cause of morbidity in PWS. Fifty years after publication of this
case series, our understanding of the genetics and phenotype of PWS has improved significantly. As is now becoming
more common for genetic disorders, therapeutic options continue to be developed to improve the lives of those with
PWS.

Diane E.J. Stafford, MD
Division of Endocrinology

David A. Stevenson, MD
Division of Medical Genetics

Stanford University
Palo Alto, California
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Table II. Patient/caregiver reported reasons for
influencing COVID-19 vaccine acceptance

Influencing factors % (n = 427)

Studies/data supporting vaccination 12.4% (53)
Concerns of contracting new variants 5.2% (22)
Parent/family member 32.3% (138)
Friends 0.7% (3)
Medical provider 8.4% (36)
Media outlet 0% (0)
Family/friend/self had COVID-19 1.6% (7)
Other 16.6% (71)
N/A—second or third dose 11.5% (49)

N/A, not applicable.
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