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ABSTRACT

OBUECTIVE: The study objective was to explore how health
systems have successfully initiated human papillomavirus (HPV)
vaccination routinely at age 9 with the goal of sharing best practices
with health systems nationwide. The ultimate goal is to increase
HPV vaccination rates to address the persistent high prevalence of
HPV resulting from suboptimal vaccination, with strong interest
and support for vaccination initiation at age 9.

MEeTHODS: Guided by the Consolidated Framework for
Implementation Research, a mixed methods study was conducted
in 5 US health systems using surveys and interviews to learn about
best practices associated with successful HPV vaccination initiation
among 9-year-old children. Survey responses were quantified and
summarized. Content and rapid qualitative analysis along with data
reduction methods were applied to summarize content from the
interviews and extract common themes.

REsuLTS: A total of 497 surveys were completed and 10 in-
terviews were conducted at 5 geographically and structurally
diverse US health systems. Participants included pediatricians,
nurses, clinic managers, quality and population health leaders,

and immunization strategists. Successful interventions identi-
fied included sharing data on vaccination rates, obtaining lea-
dership and staff buy-in/ownership, electronic health record
updates and education/training for providers and staff, and
early preparation and education for patients and families.
CoNcLUSIONS: Programs to initiate HPV vaccination at age 9
can be successfully implemented in US health systems by
identifying and addressing barriers and utilizing multitiered
interventions at the patient/family, provider/staff, and organi-
zation levels.

Keyworbs: adolescent; child; delivery of health care; elec-
tronic health records; health education; outcome and process
assessment; papillomavirus infections/prevention and control;
papillomavirus vaccines; physician’s practice patterns; pre-
ventive health services; quality improvement; vaccination
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WHAT’s NEw

This study explored how 5 diverse US health systems
successfully implemented routine human papillomavirus
vaccination at age 9, highlighting strategies such as data
sharing, leadership engagement, early family commu-
nication, ongoing provider education, and electronic health
record updates to support earlier initiation.

Human papillomavirus (HPV) is a prevalent sexually
transmitted infection linked to a wide range of cancers,
including cervical, oropharyngeal, and anogenital.'” HPV
vaccination has been a significant public health milestone,
reducing the prevalence of HPV infections by >80%
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among 14- to 24-year-old females” and the prevalence of
anogenital warts and cervical precancer/cancer by >50%
among US adolescents.” Centers for Disease Control and
Prevention (CDC)’ guidelines recommend HPV vacci-
nation initiation at ages 11 to 12, with catch-up vaccina-
tion to age 26. However, an emerging body of evidence
suggests that initiating at age 9 could offer additional
benefits,”’ while maintaining safety and acceptability.'~

Initiating vaccination at age 9 provides more opportu-
nities to vaccinate children at routine health care visits
before the onset of adolescence, thereby increasing vac-
cination rates, increasing the likelihood of completing the
full vaccine series before exposure,”’ and preventing
more cancer.”'’ Importantly, on-time series completion
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. . . e e 7.9-12 .
may increase with earlier initiation. There is no

disadvantage to vaccinating earlier as immunity is long
lasting regardless of age of initial administration.'”

Despite these potential benefits, routine HPV vaccina-
tion at age 9 is not widely adopted, and knowledge gaps
persist among providers and parents/guardians.'”'” Lack
of awareness, misconceptions about the safety of vacci-
nating younger children, lack of a strong CDC re-
commendation for age 9 initiation, and concerns
regarding perceived relevance of vaccinating at age 9
contribute to underutilization. Addressing challenges
through improved education and advocacy could support
earlier vaccination as a public health strategy aimed at
maximizing the HPV vaccine’s protective benefits and
reducing HPV-associated cancers on a population level.
Leveraging and adapting improvement strategies that
have proven effective for age 11 may offer a strong
foundation for efforts to initiate vaccination at age 9.

The authors present findings from a mixed methods
study conducted to understand how 5 health care orga-
nizations (HCOs) have successfully implemented routine
HPV vaccination at age 9, based on improved vaccination
rates. By examining how these organizations integrated
age 9 vaccination initiation into pediatric practice work-
flows, the study identifies and shares best practices with
HCOs nationwide. Implementing evidence-based strate-
gies for embedding age 9 vaccination into routine prac-
tice, HCOs can enhance efforts to protect future
generations from HPV-related diseases.

MEeTHODS

Stupy DESIGN AND SETTING

A mixed methods study was conducted from December
2023 to July 2024 to explore best practices associated
with HPV vaccination initiation among 9-year-old chil-
dren in US health systems. American Medical Group
Association (AMGA), a non—profit health care trade as-
sociation, recruited 5-member HCOs based on 3 criteria:
broad geographic coverage, active and deliberate efforts
to improve HPV vaccination rates among 9- to 10-year-
olds, and willingness to participate in provider and staff
surveys and interviews related to HPV vaccination.
Detailed recruitment information is included as Appendix
A (Refer also Appendices B-D, Study Application, Re-
cruitment Flyer, and Recruitment Consort Diagram).

The development of a clinician/staff survey and
semi-structured interview guide was informed by the
Consolidated Framework for Implementation Research
(CFIR),'® a framework designed to guide the assessment
of factors that influence how interventions are im-
plemented into practice in real-world settings. The 5 CFIR
domains are inner setting (factors related to where the
intervention is implemented); outer setting (external po-
licies/influences); intervention characteristics (evidence
strength, cost); individual-providers, staff, patients, fa-
milies-characteristics (readiness to change); and process
factors (electronic health record [EHR] updates).
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Surveys included questions on HPV vaccination
knowledge, recommendations, and age-specific guide-
lines; behaviors related to patient care, including inter-
actions  with  patients/families; attitudes  toward
vaccinations for younger children; organizational pro-
cesses/workflows to initiate earlier vaccination; and be-
liefs about the utility and effectiveness of HPV
vaccines (Survey and distribution details included as
Appendix E). With the goal of 50 completed surveys by
clinicians (physicians and advanced practice providers)
and staff (medical assistants [MAs], nurses) at each site,
surveys remained open from 1 to 6 weeks (average 2
weeks) and were hosted on AMGA’s REDCap. The
findings of the survey were considered before finalizing
the interview guide to ensure a thorough and well-
rounded line of inquiry.

To gain a deeper understanding of workflows and
practices around age 9 initiation of HPV vaccination,
semistructured, in-depth interviews were conducted by
experienced qualitative researchers with 2 leaders of pe-
diatric HPV vaccination initiatives at each organization.
An interview guide was developed independently from
the survey, with the intention of incorporating additional
themes identified in the open—ended survey responses;
however, no modifications were ultimately necessary.
Interview topics included HPV vaccination data collec-
tion, sharing, and impact; the decision to begin age 9
initiation; specific strategies/interventions to initiate vac-
cination at age 9, including collaborations and partner-
ships, perceived challenges and successes; training and
education, and perceived disparities around HPV
vaccination (Refer Appendix F, Interview Guide).

Interviewees were probed to consider patient, family,
provider, staff, and organizational factors. During the
interviews, survey findings were shared to elicit insights
and reactions, from each HCO’s own data and aggregate
data from all HCOs. For example, the disconnect between
the limited formal training received and the reported
comfort in discussing HPV vaccination with families was
explored to better understand the role and prevalence of
informal training on the topic.

Two national vaccination expert pediatricians whose
organizations were not involved in the study served as
advisors and provided review and guidance on all aspects
of the study, including data collection instruments and
study results. This study was deemed exempt by the WCG
IRB (www.wcgclinical.com).

ANALYSIS

A qualitative content analysis was conducted on open—
ended survey responses and triangulated with interview
data; quantitative data from closed-ended survey ques-
tions were summarized. Two researchers examined data
using data reduction methods'’ and rapid qualitative
analysis'® "’ to summarize content from the interviews
and extract common themes. Responses to the interviews
and surveys were summarized in a grid, based on the
framework method,”’ for easy comparability across
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Table 1. Characteristics of Participating Health Care Organizations (HCO)

HCO 1 HCO 2 HCO 3 HCO 4* HCO 5
Organizational type IDN IDN IDN CIN IDN
Physicians (#) 2000 350 1400 1200 1500
Geographic region Southwest Northeast West West Midwest
Clinics vaccinating children (#) 70 56 35 2 211
VFC eligible 39% 54.5% 48% 55% 34%
Statewide initiative for age 9 initiation No No 2023 2023 No
Local initiative start date 10/2018 7/2022 6/2022 2/2023 7/2020
Baseline 9—10 HPV vaccination initiation rates 0.5% (2018) 1.8% (2022) 17% (2021) 0% (2022)  0.7% (2020)
Percentage point improvement in 9—10 HPV vaccination 48.1 (2022) 12.9 (2023) 43.0 (2023) 48.0 (2023) 20.4 (2023)

initiation rates

Completion by age 13 (2023) 73.5% 51.7% 69.0% NA 53.3%

CIN indicates clinically integrated network; HPV, human papillomavirus; IDN, integrated delivery network; n, number of survey re-

spondents; VFC, vaccines for children.

" HCO 4 was unable to submit final vaccination data as requested due to a staffing shortage.

respondents; notable quotes were captured. Using an
iterative process and an inductive approach, researchers
reviewed transcripts, recordings, and the summary grid
and noted common themes and patterns. Categories were
assigned independently and then discussed relying on
overarching themes. Researchers revisited the data to re-
fine categories and themes to incorporate new insights
that emerged from discussion and cross comparisons. The
most prevalent themes, with evidence from at least 4 of 5
HCOs, were prioritized.

Interview data were triangulated with open—ended
survey question data to confirm the reliability and validity
of the findings. Consensus meetings served as informal
reliability checks to ensure analytic consistency. CFIR
guided this process by helping organize content into inner
setting, outer setting, intervention characteristics, char-
acteristics of individuals, and process domains.

ResuLTs

ANALYTIC CoNsISTENCY AND CoLLABORATIVE DATA REVIEW

The researchers independently reviewed transcripts and
resolved discrepancies through iterative discussion,
reaching full agreement on theme decisions and final re-
ported outcomes. No inter-rater reliability metric was
calculated. Potential discrepancies within and across data
sources and collection methods were examined and re-
solved. Rather than conflicting, their analyses com-
plemented one another, each providing additional
supporting evidence to enrich the findings.

PARTICIPATING ORGANIZATION CHARACTERISTICS

Five US HCOs participated in the study (refer Table 1 for
organizational characteristics, baseline HPV vaccination
rates, and improvement in 9- to 10-year-olds). Pre-
implementation 9- to 10-year-old vaccination rates ranged
from 0% to 17%, increasing to 15% to 49% following
interventions. Organizations launched initiatives between
2018 and 2022; numbers of clinics vaccinating children
ranged from 2 to 211. The “by age 13” rates are included

as descriptive indicators of each organization’s overall
performance in routine vaccination delivery.

SURVEYS AND INTERVIEWS

A total of 497 surveys and 10 interviews were completed
across the 5 participating organizations. Survey partici-
pants are characterized in Table 2. Surveys were com-
pleted by physicians, advanced practice providers, nurses,
or MAs. Respondents reported high familiarity with HPV
vaccination guidelines, particularly among physicians
(94%), advanced practice providers (85%), nurses (80%),
and MAs (77%). Respondents had been supporting ado-
lescent vaccination for an average of 5 to 10+ years. Most
(61%) reported receiving vaccine information from the
Advisory Committee on Immunization Practices (ACIP)
or CDC, with 27% receiving information primarily from
the American Academy of Pediatrics or the American
Academy of Family Physicians, and 82% agreed or
strongly agreed that HPV vaccination should be re-
commended to 9 to 10-year-olds. Over 95% felt HPV
vaccines are safe and effective in reducing cancer risk.

The top 3 reported advantages to earlier initiation were 1)
focus on cancer prevention versus sexual transmission of
HPV; 2) ensuring protection before exposure; and 3) better
chance to complete series by age 13. Most (96%) survey
respondents reported telling families that HPV vaccination
can prevent cervical cancer; 41% to 74% mentioned other
cancers—mouth/throat cancer was mentioned most fre-
quently. While only 49% of respondents reported receiving
training on effective communication for talking to patients
and parents/caregivers about HPV vaccination, 84% reported
feeling confident in their ability to communicate with patients
and families. This disconnect was explored during the
interviews (Select comparisons by HCO are included as
Tables S1-S3 in Appendix G).

Sites had the option of exceeding 50 surveys, without
additional incentives. Three sites closed the survey once
they reached 50 completed surveys. Survey results did not
differ across sites except that the 2 sites that surveyed
>50 staff members showed lower percentages of re-
spondents who believed HPV vaccination should be
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Table 2. Characteristics of Survey Respondents: Staff/Provider Type, Years of Engagement, and Familiarity With HPV Vaccination Guidelines, by Health Care Organization (HCO)

High Familiarity With HPV Vaccination

Guidelines*
180 (91%)
184 (79%)
29 (48%)

Years Supporting Adolescent
Vaccination, Mean (SD)

Total
11.4 (9.6)

HCO 5

HCO 4
(n = 50)

HCO 3

HCO 2

HCO 1

CIEMINS ET AL

(n = 497)
199 (40%)

(n = 202)
74 (36%)

(n = 53)
20 (38%)

(n =143)
63 (44%)
44 (31%)
35 (25%)

(n =49)
27 (55%)
22 (45%)
0 (0%)

15 (31%)

Physician/advanced practice provider

Nurse/medical assistant

Support staff’

114 (57%) 235 (48%) 6.7 (7.5)

13 (7%)
8.9 (8.7)

32 (60%) 23 (47%)

1 (2%)
4.8 (5.4)

9.2 (8.6)

(12%)
8.8 (8.7)

60

11 (22%)
7.5 (8.4)

10.5 (10.0) 9.9 (9.0)

Years supporting adolescent vaccination,

mean (SD)
High familiarity with HPV vaccination

166 (82%) 395 (80%)

110 (78%) 39 (74%) 37 (76%)

43 (88%)

guidelines”

HPV indicates human papillomavirus; SD, standard deviation.

Self-reported very or extremely familiar on a 5-point scale from “not familiar at all” to “extremely familiar.”
 Support staff includes administrative, care coordination, quality improvement/population health, health informatics, and office management.
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initiated at age 9 to 10 (65%—-66%) compared with the
other 3 sites (range 76%—91%); the difference was sta-
tistically significant when compared with the highest
proportion site (91%) only (P < .05).

Interviews were conducted with 6 pediatricians (MDs),
2 registered nurses, 1 quality leader, and 1 clinic manager
with a range of 5 to 35 years of experience in health care,
primarily in pediatrics. Interviewees had multiple roles
and included Chief Medical Officer, Quality Director,
Medical Director, Immunization Strategist, Population
Health Lead, and Clinical Informaticist.

BARRIERS AND SOLUTIONS

Survey and interview questions were organized around
the 5 CFIR domains. Table 3 displays the CFIR domains,
related question topics, identified barriers, and re-
presentative interventions in each domain. Interventions
that were commonly reported across interviewees and
described as most impactful were prioritized and high-
lighted. As indicated, all interventions were implemented
by all 5 HCOs, except where noted.

THE INNER SETTING—THE HEALTH CARE ORGANIZATION

The inner setting was defined as the HCO where the in-
novation/intervention was implemented. Interventions to ex-
tend HPV vaccination to younger patients were often
facilitated by addressing inner setting barriers, for example,
lack of prioritization. Work infrastructure, or how functional
performance was influenced by internal hierarchies, was an
important barrier identified by participants. To address this,
organizations focused on obtaining internal buy-in to prepare
for age 9 HPV vaccination initiation. From the top of the
organizational hierarchy, participants reported seeking lea-
dership support that then trickled down to providers/staff. One
way buy-in was obtained through sharing data supporting age
9 initiation, including safety data. Once leaders were on
board, they were able to support the programs and influence
clinicians and staff, as well as patients/families. One nurse
explained:

“It’s [HPV vaccination] just a small portion of all the
things that they [physicians] have to stay up to date on.
And so, until you get them to understand the why and
the value of it, probably there’s not gonna be chan-
ge....that's data transparency along with the why to get
their buy in. ... because if the providers believe in it,
then people are gonna do it.”

Another inner setting barrier identified was information
technology infrastructure, that is, the EHR. Updated EHR
prompts to vaccinate at age 9 and standing orders to allow
protocol-driven vaccination (beginning at age 9) by
nurses/MAs were important interventions embedded in
the EHR. This also helped standardize processes across
clinic settings. One physician described the impact:

“Once the EMR [electronic medical record] was op-
timized to push ‘HPV vaccine’ as part of regular care
[starting at age 9], the challenge was reduced because
variation in provider recommendations became less
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Table 3. Barriers and Solutions Based on the Consolidated Framework for Implementation Research (CFIR)

CFIR Domain (Survey/Interview
Questions)

Barriers

Interventions*

Inner setting (what led to initiative,
who led, how did it come about)

Outer setting (what external factors
interfered with implementation)

Intervention characteristics
(challenges of age 9 initiation)

Characteristics of individuals (what
biases did providers/staff or patient/
families bring)

Process (what internal processes
were necessary to be successful)

Lack of organization prioritization/ buy-in

Competing Ql initiatives

Lack of champion

General myths about HPV Vax
Religious influences

Lack of CDC guidance
Lack of knowledge about evidence
Bias toward status quo

Families: cultural influences
Lack of buy-in from all clinic staff
Family hesitancy due to age

Patient access issues
Lack of staff comfort w/ conversation

EHR legacy settings

Lack of HPV Vax reporting by age
Lack of time during visit for provider
Lack of workflow for 9 y visit

Lack of workflow for second dose

Sharing data and information to gain leadership buy-in
and prioritization of age 9 initiation

Prioritization of initiative to initiate age 9

Identification of a champion for age 9 initiation

Scripts for providers to address family concerns

Scripts for providers/staffs to take clinical approach;
cancer focus

Lobby the ACIP; provide reasons for age 9

Educate providers and all staff; share data/evidence

Staff education, make process easy, update EHR, reminders
Family education via handouts, posters, website, podcast

Address with families, education, cancer focus

Standing orders, all staff education, specific language

Prepare in advance for visit; educational posters, podcast;
repetition—by multiple staff at multiple visits; cancer focus;
transmission via skin-to-skin contact

Vaccine-only appointments, drop in

Provider/staff scripts/talking points/presumptive
approach, informal training of staff by providers

Update EHR settings to age 9 initiation, standing orders

Regular reporting and sharing of data on age 9-10

Standing orders

Create new workflows; prepare families in advance;
presumptive approach; vaccine-only visits

Schedule second dose during initiation dose visit or 6-
mo reminder timers*

ACIP indicates Advisory Committee on Immunization Practices; CDC, Centers for Disease Control and Prevention; EHR, electronic

health record; HCO, health care organizations; HPV, human papillomavirus; Ql, Quality Improvement.
" All HCOs implemented all interventions listed except where noted with “*,” HCOs (#1 and #5) did not implement.

relevant. Every patient has the ‘care gaps section’ and
every eligible patient was pushed the same standard of
care [within the EMR].”

Identifying an individual to champion the initiative was
reported as important for success. The champion became
the face of the initiative and a resource to educate pro-
viders and staff. The champion helped spread the in-
itiative across the organization, as well as serve as
cheerleader. One physician commented:

“Sometimes it [the message to vaccinate at age 9]
really needs to be delivered by the physician or by a
physician champion, especially to other physicians and
providers.”

THeE OuTER SETTING

The outer setting presented the most challenging barriers,
for example, external factors that potentially interfered
with implementation, including general myths about HPV
vaccination spread by social media and word of mouth,
religious influences, the lack of a strong CDC guideline to
vaccinate starting at age 9, and no school requirement for
HPV vaccination. Providers and staff received education
on HPV vaccination guidelines to convey the safety, ef-
ficacy, and acceptability of age 9 initiation, and its value
in minimizing the number of shots at future visits, a
common concern among parents. Staff also received
education to dispel myths. Additional, myth-busting

information was shared directly with patients and families
through handouts and patient portal messages.

Religious influences were more difficult to address.
Some families refused to vaccinate against any disease
or—noting the potential for transmission of HPV via
sex—stated their belief that their children were not, and
would not be, sexually active until a much older age.
Initiation at age 9 helped overcome this barrier by taking
discussions around sex out of the equation and focusing
on cancer prevention, as well as sharing that transmission
can occur via skin-to-skin contact. A physician explained:

“...you know, age 9, not really having to address the
part about being sexually active, which I think was a
lot of the pushback. ...this is about ...preventing
cancer. We're going to talk about preventing cancer at
age 9. We're not talking about them being sexually
active. It really has been more of a conversation when
you lead with the idea that this is protective against
various cancers. It shifts the conversation.”

A nurse concurred:

“If there is resistance, 1 make sure to emphasize
‘general’ cancer prevention [and I share]: ‘it is so
cool there is a vaccine that can prevent cancer.”

CHARACTERISTICS OF THE INTERVENTION

The key characteristics of initiating routine vaccination at
age 9 presented as barriers by the respondents were lack
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of knowledge about the evidence and a bias toward the
status quo. Evidence of the safety of vaccinating at age 9
and national vaccination guidelines were shared with
leaders, providers, and staff, and were important in
gaining organizational buy-in. The bias toward initiating
HPYV vaccination at age 11 was addressed by simplifying
and automating the process, when possible, to begin
vaccination at age 9. This was achieved through updated
EHR prompts, implementation of new workflows with
reminders, and targeted education. For families, ac-
customed to the previous vaccination age, education on
the benefits of vaccinating at age 9, that is, vaccine safety,
cancer prevention, and vaccination before exposure, were
shared via handouts, exam room posters, a website, and,
at one site, a podcast. One physician noted:

“Posters in the clinic are super helpful. Patients and
families are already thinking about it before I get in
the room.”

THE INTERVENTION PROCESS

An important barrier and accompanying solution in the
process domain was data sharing. Prior to the initiation of
HPV vaccination at age 9, age 9 vaccination rate data
were not regularly shared with providers and staff.
Representatives from all organizations reported regularly
sharing data on HPV vaccination rates with staff and
providers to monitor progress and demonstrate the impact
of age 9 initiation on overall completion rates. They also
provided data to providers/staff on their vaccination rates
by age and sex. This helped solidify buy-in and support
for earlier vaccination initiation. As one physician/Chief
Medical Officer shared:

“Seeing the data—where you were pre- [transition to
age 9] and where you are now, organizationally, by
practice and individually—has been quite impactful for
a lot of our doctors.”

Other processes identified included workflow changes
that facilitated preparing families in advance of the 9-
year-old visit, for example, alerting families of what to
expect, sending reminder magnets/cards, or patient portal
messages, and scheduling second-dose visits during the
initiation visit. All organizations focused on outreach to
patients overdue for either dose of their vaccination and
prepared patients for upcoming vaccinations before the 9-
year-old visit. A nurse explained:

“The conversation regarding the benefits of the HPV
vaccine starts at the ages 6—8-year wellness visits. This
allows parents adequate time to research it and make
an informed decision.”

CHARACTERISTICS OF PROVIDERS, STAFF, PATIENTS, AND
FAmILIES

Characteristics of the individuals giving or receiving the
intervention were important barriers to address as reported

Acapemic PEDIATRICS

by participants. For providers and staff, lack of comfort
with having the conversation with families and lack of
buy-in from some clinic staff were reported. To address
these barriers, providers and all staff received regular
education about HPV vaccination at age 9. A nurse ex-
plained why it was important to train the entire staff:

“So, the reason that I am having front desk staff be
part of the mandatory education... is because they're
usually the person responsible for securing return
appointments. And so, 1 want them to be there for the
conversation to enhance their knowledge about...you
know where rates are at to get their buy in and then
hopefully support them.”

For parents and families, the primary barrier to earlier
initiation reported was parental resistance and lack of
readiness to discuss HPV vaccination. Solutions focused
on preparing families and included anticipatory guidance,
patient reminders and early outreach, and age 9 in-
itiation—focused education materials.

Educational training that covered communication with
patients and families about HPV vaccination in general,
and initiation at age 9 in particular, was reported as im-
portant. Providers and staff were provided scripts, talking
points, and education on how to use a presumptive vac-
cination approach. For patients and families, vaccine
misinformation, lack of information, and hesitancy were
addressed by providing education via the modes described
above.

Discussion

Using the CFIR as a guiding framework, surveys and
interviews aimed at understanding how HCOs success-
fully initiated routine HPV vaccination at age 9 revealed
several key focus areas. These included organizational
preparation and buy-in, data sharing and EHR updates,
provider/staff education and use of a presumptive ap-
proach, and patient/family education focused on dispel-
ling myths and setting expectations. These findings can be
translated into actionable strategies by incorporating in-
terventions to address patient and family factors (eg,
educating and preparing families before age 9 well-child
visits, focus on cancer prevention and skin-to-skin trans-
mission, and reducing barriers to visits at which vacci-
nation can be offered); organizational factors (eg,
providing regular formal and informal provider and all
staff education, fostering provider and staff buy-in, and
implementing protocol changes to support vaccination);
and communication factors (eg, repeating messaging
across multiple visits by various staff members, em-
ploying effective message framing, and proactively ad-
dressing misinformation and hesitancy). While not unique
to age 9 initiation, these approaches were also effective in
engaging families of 9-year-olds.

Our findings align with and expand on a pilot study
pairing HPV vaccination with 9- and 10-year well-child
visits at 2 clinics in Washington, which included exam

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 05,
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



Acapemic PEDIATRICS

room posters, EHR supports, provider/staff training,
strong provider recommendations, printed educational
materials, and champion coaching.”” HPV initiation rates
increased by over 30% points despite COVID-19 inter-
ruptions.22 Similar studies showed that education, data
feedback, and tailored system changes improved initiation
and completion rates.”'""'” Our retrospective study with 5
geographically diverse US health systems supports stan-
dard quality improvement strategies, for example, gaining
buy-in and sharing evidence and vaccination data, along
with specific age 9 interventions, such as introducing the
idea at the age 6 to 8 office visit and removing sex from
the discussion while also explaining skin-to-skin trans-
mission. It adds a broader set of customizable interven-
tions informed by local context.

Survey results also emphasized the importance of
comprehensive staff education. Sites with broader staff
survey participation had lower support for initiating at age
9, particularly among nonprovider staff. The surveys also
revealed the presence of informal training, highlighting
the need to educate all staff and recognize the role of peer
mentoring in building communication confidence.

From a policy perspective, providers noted the lack of a
clear CDC recommendation as a barrier. ACIP is re-
viewing this issue, and updated guidance may help
strengthen provider recommendations. Since clinicians
follow ACIP closely, formal endorsement of routine in-
itiation at age 9 would likely enhance uptake. In the
meantime, offering the HPV vaccine at age 9 can reduce
the number of shots required at the 11- to 12-year visit, a
potentially more acceptable option for families. At the
state level, advocating for school-entry HPV vaccine re-
quirements was also identified as a promising strategy by
1 HCO.

For organizations already working to address HPV
vaccine hesitancy, starting at age 9 may be particularly
valuable. A common source of hesitancy—the mis-
conception that the vaccine encourages sexual activi-
ty—can be countered by framing it as cancer prevention.
Perkins et al’ found that providers with high HPV vac-
cination rates presented it as a routine vaccine with
proven safety to prevent cancer and parents responded
positively. Initiating earlier also leverages higher accep-
tance of routine early-childhood vaccines (based on their
higher coverage rates)”” and allows clinicians to reinforce
the message over time. Further, starting discussions about
HPV vaccination earlier allows for repeated, normalized
messaging by clinicians, which may reduce hesitancy
over time. Consistent and confident messaging has been
shown to increase parental acceptance of vaccines, espe-
cially when delivered using a presumptive approach.'””*
Finally, proactive, consistent education may counter
misinformation and hesitancy as demonstrated in a study
showing parental concerns were more effectively ad-
dressed when providers used clear, confident, presumptive
language before the vaccine was due.”

This study has limitations. Despite recruiting diverse
HCOs, unknown organizational factors may have con-
tributed or limited their success, reducing the study’s
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generalizability. While we sought to reach saturation in 5
HCOs, there may be other interventions that could posi-
tively contribute to successful routine initiation of HPV
vaccination at age 9. The absence of a control group limits
causal conclusions. Aggregate vaccination data (vs pa-
tient-level data), based on internal vaccination records,
limited our ability to validate rates. However, the fact that
national quality measure specifications were applied in-
creased our confidence in the validity of the data. External
factors, for example, longer implementation periods
(HCO 1), existing state initiatives (HCO 4), or early local
HPV champions (HCO 3), may also have contributed to
observed improvements.

This research provides invaluable insight into suc-
cessful strategies across multiple diverse organizations to
routinely implement the initiation of HPV vaccination at
age 9. These specific strategies, when adapted to local
contexts, may serve as guidance in the planning of earlier
initiation efforts by health systems across the United
States. When developing approaches for earlier initiation,
organizations may benefit from identifying barriers and
challenges specific to their context, using these results as a
guide. Addressing these obstacles directly may help set
the stage for successful improvement initiatives. Efforts to
increase vaccination rates overall may ultimately con-
tribute to long-term reduction in HPV-related diseases.
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