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1.1 SYNOPSIS

Title:

Grant Number:

Study Description:

Objectives*:

Randomized Controlled Trial to Evaluate an Implementation Strategy to Increase
Optimal Use of HPV Vaccine in Primary Care

RO1CA2356515-01A1

We will complete a cluster-randomized trial to evaluate the effectiveness of a

multi-component implementation strategy (the intervention) to increase use of

the HPV vaccine according to CDC guidelines. Twenty community pediatric

practices will be randomly assigned to the intervention or wait-list control

condition.

Primary Obijective:

Secondary Objectives:

Compare, at 24 months, the proportion of eligible
preteens who receive 1st dose (primary endpoint) and
2nd dose (secondary endpoint) of HPV vaccine before
their 13th birthday in practices that receive the
intervention with practices in the wait-list control

group.
Compare these outcomes at 36 months to assess the
sustainability of intervention benefit.

Determine whether the intervention effect on
vaccination outcomes is mediated by providers’
increased belief in their capabilities to provide on-time
HPV vaccination (primary outcome) and by their
increased use of a presumptive, announcement
approach to recommend HPV vaccine (secondary
outcome)

Explore if the intervention effect on vaccination
outcomes is mediated by the degree of practice change
as measured on an 18-item HPV vaccine delivery score.

Assess the implementation fidelity, the acceptability
and appropriateness of the intervention for providers,
parental satisfaction with care, and cost.
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Endpoints*:

Study Population:

Phase* or Stage:

Description of Sites/Facilities
Enrolling Participants:

Description of Study
Intervention/Experimental
Manipulation:

Study Duration*®:
Participant Duration:

Version 1.10
6 February,2023

Primary Endpoint: The proportion of eligible preteens who receive the 1st
dose of HPV vaccine before their 13th birthday at 24
months post randomization.

The proportion of eligible preteens who receive the
2nd dose of HPV vaccine before their 13th birthday at
24 months post randomization.

Secondary Endpoint:  The proportion of eligible preteens who receive the 1st
dose of HPV vaccine before their 13th birthday at 36
months post randomization.

The proportion of eligible preteens who receive the
2nd dose of HPV vaccine before their 13th birthday at
36 months post randomization.

Approximately 120 Community based pediatric primary care providers in the St.
Louis metropolitan area , who work in the 20 participating practices

3 (Low-risk behavioral intervention)

The study will be conducted at Washington University

The theory-based, multi-component intervention includes: 1) an educational
video; 2) audit and feedback of vaccine coverage; 3) a communication
strategy to improve discussion of HPV vaccine; and 4) practice facilitation to
support practice change. The intervention will be delivered through a series of
brief practice visits with the facilitator that occur every 1-4 weeks over 2
years. All providers (intervention and control groups) will receive information
provided by the CDC to assist motivated providers who want to improve use of
HPV vaccine that are representative of “usual care.” These will include the
current recommendations, background information and the CDC’s patient
educational materials and website. All providers will also receive Baseline HPV
vaccination rates.

5vyears
3-5years
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| St. Louis Metro Area Pediatric Practices |

l

Select 20 Practices |

l

| Baseline | Measure each outcome for approximately 160 preteens

from eligible population for each practice

10 Practices
Intervention

Implementation
Strategy for
HPV Vaccine

1 10 Practices
| r—— Wait-List Control
| Randomize
Usual Care

12 months

Measure each outcome for approximately 160 preteens
from eligible population for each practice

l

24 months

Measure each outcome for approximately 160 preteens
from eligible population for each practice

l

Measure each outcome for approximately 160 preteens
36 months from eligible population for each practice

1.3 SCHEDULE OF ACTIVITIES

Time

Baseline

12-months

Participant

Provider

Practice

Practice

Provider
Practice

Practice

Intervention Practice

Study activities

Complete provider survey

Complete review of EMR data

Complete practice survey and assess HPV vaccine
delivery

Complete provider survey
Complete review of EMR data

Assess HPV vaccine delivery

Assess intervention fidelity
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24-months

36-month

Provider

Practice

Practice

Intervention Practice
Intervention Practice

Practice

Complete provider survey

Complete review of EMR data

Assess HPV vaccine delivery

Assess intervention fidelity
Complete an exit interview

Complete review of EMR data

Version 1.10
6 February,2023
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2 INTRODUCTION

2.1 STUDY RATIONALE

The vaccine targeting oncogenic strains of the human papilloma virus (HPV) can prevent commonly
occurring cancers if given to girls and boys before sexual debut. Yet, in the United States (U.S.), more
than 10 years after introduction of the vaccine, fewer than half of the target population are
vaccinated,'? a far cry from the Healthy People 2020 goal of 80% coverage.? Even though vaccination
coverage has been increasing among 13-17 year old females, 40% report receiving the vaccine after
sexual debut, when vaccination benefit is less certain.! It is estimated that for every year of low vaccine
coverage in the US, 4,400 girls will have a future cervical cancer.? Innovative strategies are urgently
needed to increase optimal use of this effective, safe vaccine.

National recommendations from the Centers for Disease Control and Prevention (CDC) are to complete
the 2-dose HPV vaccine series by age 13.° Uptake of the tetanus-diphtheria-pertussis booster (Tdap) and
the meningococcal vaccine (MCV), two other vaccines required by age 13 for school attendance, are
over 80% across the country.? Yet, vaccination of HPV vaccine remains low (~¥39% in 2017), with little
year-to-year improvement in this age-group.? To date, efforts to increase vaccine use have, at best,
increased vaccine initiation by 10% with no impact on vaccine completion by age 13 and no evidence of
sustained benefit.

Our objective is to evaluate the effectiveness of a promising, innovative intervention to make significant
improvements in optimal HPV vaccine use. The multi-component intervention is based on the
Theoretical Domains Framework (TDF) theory of behavior-change and uses practice facilitation to
support practice change. It includes strategies to increase provider communication skills and their belief
in their capabilities to deliver HPV vaccine by age 13 and supports implementation of a comprehensive
system for HPV vaccine delivery. Preliminary results from pilot testing in 6 practices show a 19-
percentage point increase in HPV vaccine initiation in the 15-months from pre- to post-intervention
(62% to 81%), reaching the target for Healthy People 2020.3 A rigorous evaluation is needed to establish
the effectiveness of the intervention in a generalizable sample prior to scaling for widespread use. In this
study, the study population will comprise 20 primary care pediatric practices in the St. Louis
metropolitan area , where only 40% of 13- 17 year-olds have completed the HPV vaccine series.? Vaccine
use will be assessed at baseline, at 24 months to assess effectiveness of the intervention, and at 36
months to assess if change is sustained. We will investigate the mechanism of action of the intervention
and assess features of the intervention that are important for scaling, including cost.

2.2 BACKGROUND

The full benefit to HPV vaccine to prevent cervical cancer and other genitourinary cancers is not being
realized. HPV is the most common sexually transmitted virus in the U.S. with a prevalence of 33% among
14- to 19-year olds.! Several HPV strains are oncogenic causing 31,500 new urogenital and oral cancers
in men and women each year.® Most of these cancers could be prevented by vaccination with HPV

8
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vaccine prior to sexual debut as recommended by the CDC.%® Yet, uptake of this cancer-preventing
vaccine has been slow and in 2017, only 49% of adolescents ages 13 to 17 had completed the HPV
vaccine series (53% of females, 44% of males) .2 Self-reported data from the National Health and
Nutrition Examination Survey (NHANES) suggest that although vaccination has significantly increased in
the past 10 years among females in this age- group, 40% will not get the full benefit of the vaccine as
they received the vaccine after initiating sexual activity.! Coverage by age 13 (i.e., before their 13th
birthday), the age targeted by the CDC recommendations and a HEDIS quality measure, is lower for both
girls and boys, although data for this age-group are not routinely reported. In 2017, uptake of HPV
vaccine in 13-year-olds was 39% and previous studies have shown little year-to-year improvement in 11-
12 year-olds.>® There is an obvious disparity in uptake when compared with Tdap (88%) and MCV4
(82%), vaccines that are required by age 13 for school attendance.®” It is estimated that for every year of
low vaccine coverage, 4,400 girls will have a future cervical cancer.? Also, the annual direct cost of
preventing and treating vaccine-preventable HPV-related disease is estimated to be $8.0 billion.® There
is an urgent need for a large increase in the optimal use of this effective, safe vaccine.

To date, interventions to increase HPV vaccination have had limited success. Single-component
interventions targeting parents and providers have had mixed results. Educational interventions
targeting parents’ belief that their child is not at risk for HPV infection have not been effective,® and
parental hesitancy continues to be a barrier to vaccine use.'®!! Provider-focused strategies such as
reminder systems, audit and feedback, and educational outreach, while effective in increasing the use of
other vaccines, have had inconsistent results for increasing HPV vaccination.'? 1* When used

concurrently, HPV vaccination increased by 5-10%,'%1315-18

and in one study, improvements were
sustained for at least six months.® Studies showing larger effects have been criticized for being
methodologically deficient.>!? Policy change approaches such as requiring HPV vaccine for school
attendance that have been effective in other countries have not been effective in the U.S., possibly due
to generous opt-out provisions.>* A systematic review of the literature indicated that high quality HPV
vaccine communication was vital for increasing coverage,?® yet few interventions have tried to improve
provider communication skills. One study compared presumptive announcements, in which providers
assume parent readiness to vaccinate, with conversational, explanatory approaches, and found
presumptive announcements were more effective.’® A recent randomized trial by Dempsey et al.
showed that a 5-component communication intervention to support a presumptive recommendation
for HPV increased initiation for 11-17 year-olds by 9%, with most improvement occurring at well-child
visits.?! Vaccine completion did not change in intervention sites and decreased in control sites.

Sustainability of the impact of this intervention on vaccination rates was not assessed.

Primary care providers face considerable barriers when trying to implement the CDC recommendations
for HPV vaccine.?> 2 Over 60% of office-based primary care physicians, including pediatricians, work in
practices with 5 or fewer physicians. 2 These practices are largely small-scale, independently run
enterprises, operate on a narrow margin and lack the infrastructure to support practice change. % 28
Yet, a body of NIH-funded research suggests primary care practices are complex adaptive systems and

interventions to effect sustained change in care delivery must themselves be sustained (~2years) and
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tailored to the unique values, structures and processes for each practice. 2 32 External motivators for
improvement can be important.? 3334 Qur formative work suggests two important external motivators
that could encourage increased optimal use of the HPV vaccine: the requirement for active participation
in an approved quality improvement (Ql) activity for The American Board of Pediatrics (ABP)
maintenance of certification (MOC); and financial incentives for “meaningful use of data” for practices
designated as a patient-centered medical home. However, even those who are motivated to address
this gap in care likely need help to change their clinical practice.

Practice facilitators support change in primary care practices by empowering and supporting providers
and staff to engage in the change process together. Using participatory methods, practice facilitators
help demystify improvement methods and support data-driven decision-making, tailoring their
approach to meet practice needs. External facilitation has been used successfully in a wide range of
primary care practice settings to increase preventive care for adults and children.?3>4! Improvement in
the desired clinical care activity varied by activity, but was consistently at least 10%. 3¢-3% %% 41 Follow-up
studies have demonstrated changes in care delivery were sustained for up to six years, suggesting they
had become instutionalized.?® 3> We did not identify any studies where practice facilitation was used to
increase vaccination, but in one project to improve diabetes care, annual influenza vaccine increased by
15%.%2

There is a critical need for theory-based implementation interventions to improve the use of HPV
vaccine and sustain benefit. Improving use of evidence-based practices requires behavior change, and in
order to design effective interventions and allow purposeful improvements when interventions fail, it is
necessary to understand these behaviors in context. Models and theories of behavior and behavior
change can be used to determine who and what needs to change and to identify behavior change
strategies. To this end, Damschroder and colleagues developed the Consolidated Framework for
Implementation Research (CFIR) to consolidate and unify key constructs from 19 published
implementation theories.*> The CFIR identifies five major domains that influence successful
implementation: characteristics of the intervention, the inner setting (the context through which
implementation will proceed), the outer setting (the context in which the organization resides),

42
implementer’s characteristics, and the processes of implementation. Michie and colleagues
consolidated 33 theories of behavior and behavior change in order to develop a theoretical framework

43-45
for understanding behavior change among health professionals. Using consensus among experts,

they identified a framework with 14 theoretical domains covering the main factors influencing provider’s

43, 45,46
clinical behaviors and behavior change (Theoretical Domain Framework, TDF). We have used the

CFIR and TDF to inform development of our intervention as indicated in Figure 1.

Figure 1. Steps for Theory-based development of Implementation Intervention

Quantitative -
Identify Barriers results & Integrate Priority Select

iz : Targeted
& Faciltators ) Qualitative Results ) Bamersand (- pleenton /) interventions

results

Consolidated Framework for Implementation Research Theoretical Domains Framework
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Guided by the CFIR,** we conducted semi-structured interviews with 16 providers from 10 practices to
systematically identify barriers to HPV vaccination in pediatric practices *’ This investigation revealed
that all providers were aware of the CDC recommendations for HPV vaccination and universally assumed
responsibility for vaccine delivery. Typically, for both girls and boys, providers recommended the HPV
vaccine at the 11-12-year-old check-up visit. All but one provider used an explanatory style for this
discussion, and the strength of their recommendation varied. All reported that persuading hesitant
parents to vaccinate was difficult and time consuming; some delayed these discussions until the child
was older and the parents were more accepting. Teamwork to deliver the vaccine series was
uncommon, and no providers were aware of their partners’ approach to HPV vaccination or monitored
vaccine coverage.

Using 2014 data, we found that vaccine initiation and completion by age 13 varied among providers
from 2% to 26%, and 1% to 26%, respectively, and varied 4 to 5-fold among providers within the same
practice. These data demonstrate the urgent need for changes in vaccine delivery in community-based
practices in our community to increase optimal use of this vaccine. By comparing factors between
providers with higher and lower HPV vaccine coverage, we identified * CFIR constructs across all five
domains of the conceptual framework that were important barriers to following CDC guidelines.*® Most
distinguishing factors related to provider characteristics — their lack of buy-in to vaccination by age 13,
their lack of confidence to address parental hesitancy, and poor communication skills to promote timely
HPV vaccine use. Coverage was higher in practices with coordination between the provider and staff to
ensure opportunities for vaccination were not missed. As described in our recent publication,* we
crafted an implementation strategy (the intervention) to address these factors, guided by the TDF.** 4
The intervention was further developed during a practice quality improvement project, described below.

For ~15-months, a practice facilitator has worked with 6 practices (20 providers) to implement the
intervention, first targeting initiation of HPV vaccine by age 13. All practices were provided with their
baseline data and received education about the potential benefit for patients and the practice for
following CDC recommendations, a communication strategy, and patient education materials. They
identified a Ql team and worked with the facilitator towards the practice’s goals for improvement. Each
practice completed Plan-Do-Study-Act (PDSA) cycles, testing different strategies to improve care. PDSA
cycles are small cycles of change that involve reviewing data to assess gaps in performance, identifying
possible changes to improve care, selecting and testing an improvement strategy, and monitoring and
adjusting new processes for care delivery. To date, the number of team meetings with the facilitator
varied from 7 to 11, 10% were by phone, and each visit lasted < 1 hour.

For each provider, HPV initiation was assessed on a randomly selected sample of ~30 patients, 11.0 to
13.0 years old with at least one practice visit (well-child or acute care visit) between June 1st and
September 30th in the measurement period. These included 2016, 2017, and 2018. Overall, there was a
19-percentage point increase in HPV vaccine initiation in the 15- months from pre- to post-intervention
(62% to 81%), reaching the target for Healthy People 2020.3 Results varied within and across practices as
shown in Figure 2.
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Figure 2

Percent Initiation by Practice
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Efforts to impact vaccine completion by age 13 were initiated in March 2018, and after only 7 months,
we observed a 12% increase. The majority (>80%) of providers felt the following features of the
intervention were very important in the change process: access to the practice facilitator, the Ql practice
team, help with measurement and review of vaccination data, and the communication strategy, and all
would strongly recommend the program to their colleagues

These findings suggest that the proposed 2-year intervention is feasible and likely to have a large impact
and sustained benefits.

2.3 RISK/BENEFIT ASSESSMENT

|2.3.1 KNOWN POTENTIAL RISKS
There are no immediate or long term physical or psychological risks associated with study participation.
There are no study products. The intervention promotes national recommendations for use of HPV

vaccine, a safe, effective vaccine for cancer prevention.

There is a possibility that during routine chart audits, confidentiality could be compromised.

2.3.2 KNOWN POTENTIAL BENEFITS

A long-term benefit to society could be the identification of an effective intervention to increase optimal
use of the cancer preventing HPV vaccine. Immediate and long-term benefits for participating practices
and providers include development of effective and efficient vaccine delivery systems and increased
capability to strongly recommend the HPV vaccine and address the concerns of hesitant parents. Also,
their experience in the change process may encourage them to identify and address other care gaps in
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their practice. An immediate benefit for preteens attending study practices could be receipt of HPV
vaccine before sexual debut, allowing maximum benefit from this safe vaccine.

2.3.3 ASSESSMENT OF POTENTIAL RISKS AND BENEFITS

There are essentially no significant immediate or long-term risks in study participation. The potential
benefits to society and children from an effective intervention to reduce HPV-related cancers far

outweigh the potential risks.
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3 OBJECTIVES AND ENDPOINTS

OBJECTIVES ENDPOINTS JUSTIFICATION FOR |PUTATIVE
ENDPOINTS MECHANISMS OF
ACTION
Primary

To evaluate the effectiveness of
the intervention to improve
optimal HPV vaccine use.

The proportion of eligible
preteens who initiate the
HPV vaccine before their
13th birthday, at 24 months.

The proportion of eligible
preteens who complete the
HPV vaccine before their
13th birthday, at 24 months.

Consistent with CDC
Guideline
Recommendations

Secondary

To assess the sustainability of
intervention benefit.

The proportion of eligible
preteens who initiate the
HPV vaccine before their
13th birthday, at 36 months.

The proportion of eligible
preteens who complete the
HPV vaccine before their
13th birthday, at 36 months.

Tertiary/Exploratory

To determine whether the
intervention effect on
vaccination outcomes is
mediated by providers’
increased belief in their
capabilities to provide on-time
HPV vaccination (primary
outcome) and by their increased
use of a presumptive,
announcement approach to
recommend HPV vaccine
(secondary)

The proportion of eligible
preteens who initiate the
HPV vaccine before their
13th birthday, at 24 months.

The proportion of eligible
preteens who complete the
HPV vaccine before their
13th birthday, at 24 months.

Mediation
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OBIJECTIVES

ENDPOINTS

JUSTIFICATION FOR
ENDPOINTS

PUTATIVE
MECHANISMS OF
ACTION

To explore if the intervention
effect on vaccination outcomes
is mediated by the degree of
practice change as measured on
an 18-item HPV vaccine delivery
score.

To inform scalability of the
intervention, we will assess
implementation fidelity, the
acceptability and
appropriateness of the
intervention for providers,
parental satisfaction with care,
and cost.

The proportion of eligible
preteens who initiate the
HPV vaccine before their
13th birthday, at 24 months.

The proportion of eligible
preteens who complete the
HPV vaccine before their
13th birthday, at 24 months.

Implementation fidelity, the
acceptability and
appropriateness of the
intervention for providers,
parental satisfaction with
care, and cost.

Mediation
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4 STUDY DESIGN

4.1 OVERALL DESIGN

We will complete a single site, cluster-randomized trial to evaluate the effectiveness of a multi-
component implementation strategy (the intervention) to increase use of the HPV vaccine according to
CDC guidelines. Randomization will occur after baseline assessment and the unit of randomization is a
community-based, primary care pediatric practice. The randomization schema will be generated and
implemented by the study statistician. Twenty practices will be randomized into two groups, the 2-year
intervention group (n=10) or a wait-list control group (n=10). The intervention includes: 1) an
educational video to increase the provider’s knowledge about guideline recommendations and patient
and practice benefits of vaccination by age 13; 2) audit and feedback of vaccine coverage to increase
motivation to engage in practice change; 3) a communication strategy to improve the provider’s
communication skills and their self-efficacy to address parental hesitation; and 4) practice facilitation to
support practice change to develop a sustainable HPV vaccine delivery system. The intervention will be
delivered through a series of brief practice visits with the facilitator that occur every 1-4 weeks over 2
years. Vaccine use will be assessed at the practice level using 12-months of routinely collected clinical
data to allow for seasonal variation in care delivery patterns. Vaccine use will be assessed at baseline, at
12 and 24 months to assess effectiveness, and at 36 months to assess if change is sustained. Due to the
2020 pandemic and overall concerns for safety, we will use ZOOM video conferencing for research
activities, including obtaining measures and implantation of the intervention

The study hypotheses are: 1) The 2-year intervention will increase the percentage of preteens who
receive HPV vaccine before their 13t birthday by at least 13 percentage points, and benefits will be
sustained at 36 months. 2) The intervention will increase on-time HPV vaccination by increasing
providers’ capability (communication skills) and their motivation (confidence in their capabilities) to
deliver on-time HPV vaccination.

4.2 SCIENTIFIC RATIONALE FOR STUDY DESIGN

A rigorous evaluation such as the proposed cluster randomized controlled trial is needed to establish the
effectiveness of the intervention in a generalizable sample prior to scaling for widespread use.
Randomization will be at the level of the practice for two reasons: 1) the intervention is designed to
change the system for adolescent vaccine delivery at the practice level, and 2) to prevent contamination
of provider behavior within the same practice. The 3-year follow-up required for assessment of
sustained change, a key consideration prior to widespread dissemination, precluded a stepped wedge
design.
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Practices will be recruited from community pediatric practices in the St. Louis metropolitan area and are
representative of independent practices where vaccination typically occurs. Our sample size of 20
practices (~80 providers) allows us to test the primary hypothesis and provide interpretable results. All
providers (intervention and control groups) will receive information provided by the CDC to assist
motivated providers who want to improve use of HPV vaccine that are representative of “usual care.”
These will include the current recommendations, background information and the CDC’s patient
educational materials and website. The wait-list control group will be offered the intervention after the
evaluative study is completed. Initiation of HPV vaccine by age 13 is the primary outcome as local
providers suggested this is the most difficult barrier to overcome to achieve optimal use of this effective
vaccine. Vaccine outcomes will be assessed at the clinic level using 12-months of routinely collected
clinical data to allow for seasonal variation in care delivery patterns (the majority of check-up visits
occur in the summer). This measurement approach is characteristic of quality metrics and is needed to
show change in vaccine coverage over time, as the guidelines are age-specific. The outcome assessor
will be blinded to study group allocation to minimize measurement bias.

4.3 JUSTIFICATION FOR INTERVENTION

The reasons for under-use and sub-optimal use of HPV vaccine are complex and require an innovative
solution. A systematic assessment of the HPV vaccination process identified that the barriers to use
were related to provider and practice characteristics. We developed a multi-component intervention
designed to simultaneously address all these factors. Previous research has shown that interventions to
change physician behavior are most effective if they are based on national guidelines, address specific
barriers to change, and include several components.**° The proposed intervention is based on CDC
guidelines, addresses specific barriers to HPV vaccine use in primary care practices, and has multiple
components. It is informed by the Theoretical Domain Framework, a behavioral change theory specific
for primary care providers, and has been refined by pilot testing. It is designed for sustainability, using
practice facilitation to support practice change, allowing 2 years for sustained change to occur.
Preliminary testing suggest the intervention is effective, acceptable to providers and ready for
community-level testing.

4.4 END-OF-STUDY DEFINITION

Intervention practices are considered to have completed the study after the baseline, 12-, 24- and 36-
month measurements for vaccine coverage have been collected. Control practices may continue for an
additional 24 months to receive the intervention.
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5 STUDY POPULATION

5.1 INCLUSION CRITERIA

IN ADDITION TO PROVIDING APPROPRIATE CONSENT, PRACTICES AND INDIVIDUALS MUST
MEET THE FOLLOWING INCLUSION CRITERIA TO PARTICIPATE IN THE STUDY. FOR EACH
GROUP OF STUDY SUBJECTS, PARTICIPATION IS OPEN TO ALL, INCLUDING ANY GENDER
AND RACIAL AND ETHNIC GROUP.

Practice Providers Adolescents

Community-based Providers who deliver Adolescents 10-13

pediatric primary care  wellness care to years of age during the

practices with 2 or preteens and measurement period

more providers adolescents

Practice in St. Louis Willingness to At least one visit during

metropolitan area complete study the measurement
questionnaires period

Willingness to Willingness to

participate in the participate in the

practice facilitator- practice facilitator-

guided QI process guided Ql process

5.2 EXCLUSION CRITERIA

Practices, providers and parent/caregivers may be excluded at the discretion of the PI. Our planiis to
exclude practices that are solo-practitioners and that have paper records. If we have difficulty recruiting,
we may include these practices.

5.3 LIFESTYLE CONSIDERATIONS
N/A
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5.4 SCREEN FAILURES
N/A

5.5 STRATEGIES FOR RECRUITMENT AND RETENTION

Practices: We will invite all potentially eligible practices that are affiliated with WU PAARC and
Community Outpatient Practice Experience (COPE) to participate. The first 20 practices that agree to
participate will be randomly assigned to the intervention or control group using an allocation ratio 1:1.

Practices may be contacted by email, fax, letter, phone, or in-person to invite participation. All
providers in the practice will be invited to participate. Dr. Garbutt and/ or a member of the study team
will meet with those who are interested in learning more about the study to explain the details of study
participation and answer any questions. These meetings will be held at the provider’s office. If we
experience difficulty with recruitment, we may expand our criteria to include solo practitioners and
practices who still maintain paper records, as well as practices in the community that are not affiliated
with WU PAARC or COPE.

We anticipate that we will recruit ~80 primary care pediatricians from the 20 participating practices. We
estimate the racial/ethnic breakdown of participating physicians based on surveys completed by
members of our PBRN, the available study population. We estimate that 27% of participating physicians
will be male, ~84% will be Caucasian, 6% African American, 7% Asian. About 6% will be Hispanic.

Due to the 2020 Coronavirus pandemic, the baseline parent survey was eliminated. Changes in EMR
protocols has made parent contact information inaccessible, therefore the electronic parent survey has
been completely eliminated from the study. The goal of this survey, to assess if parental satisfaction
with HPV vaccine care differed between study groups, will be met by adding questions to the provider
survey. Specifically, to assess provider experiences with patient complaints and loss to the practice
related to HPV vaccine delivery, repeating the measure from the baseline provider survey.

Incentives: We will provide financial compensation for time taken to participate in the study

including $S500/year for the business entity of each participating practice for administrative expenses
(obtaining the lists of eligible patients, allowing study team access to medical records, etc.). We will also
provide $50 for providers who complete study surveys.

We will provide opportunity for all participating pediatricians to earn American Board of Pediatrics (ABP)
Maintenance of Certification (MOC) Part-4 credit to maintain board certification in general pediatrics. To
accomplish this, pediatricians must be up to date in four areas including professional standing (part 1),
lifelong learning (part 2), cognitive expertise (part 3) and improving professional practice (part 4). Every
5 years, each pediatrician is required to earn 100 points through part 2 and part 4 activities, with 40-60
points for each part. Part 4 activities require pediatricians to demonstrate competence in systematic
measurement and improvement in patient care work that is intended to improve child health. Our
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project is approved by the American Board of Pediatrics and is sponsored by Saint Louis Children’s
Hospital, Washington University School of Medicine, and meets requirements for part 4 activities. To
earn MOC-credit, the pediatrician must participate in the intervention for at least 12-months.

We will consult with our 6-member Advisory Board of key stakeholders (pediatricians, pediatric nurse

practitioners and parents) to receive their advice about strategies to increase recruitment and retention
of practices.
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6 STUDY INTERVENTION(S) OR EXPERIMENTAL MANIPULATION(S)

6.1 STUDY INTERVENTION(S) OR EXPERIMENTAL MANIPULATION(S) ADMINISTRATION

|6.1.1 STUDY INTERVENTION OR EXPERIMENTAL MANIPULATION DESCRIPTION
The intervention occurs at the level of the practice.

All providers (intervention and control groups) will receive information provided by the CDC to assist
providers to improve use of HPV vaccine including the current recommendations, background
information about the vaccine, and patient educational materials. The CDC website will be distributed.
Baseline HPV vaccination rates will also be given to all providers.

The intervention:

The theory-based, multicomponent intervention includes: 1) an educational video to increase the
provider’s knowledge about guideline recommendations and patient and practice benefits of
vaccination by age 13; 2) audit and feedback of vaccine coverage to increase motivation to engage in
practice change; 3) a communication strategy to improve the provider’s communication skills and their
self-efficacy to address parental hesitation; and 4) practice facilitation to support practice change to
develop a sustainable HPV vaccine delivery system. The intervention is based on CDC guidelines,
addresses specific barriers to HPV vaccine use in primary care practices, and has multiple components. It
is informed by the Theoretical Domain Framework, a behavioral change theory specific for primary care
providers, and has been refined by pilot testing. We anticipate that the intervention will increase on-
time HPV vaccination by increasing providers’ capability (communication skills) and their motivation
(confidence in their capabilities) to deliver on-time HPV vaccination.

The intervention is designed for sustainability, using practice facilitation to support lasting practice
change. It will be delivered through a series of brief practice visits with the facilitator that occur every 1-
4 weeks over 2 years. The usual care control group will be offered the intervention after the evaluative
study is completed. Visits will be completed either in-person or through zoom video conferencing if
face-face visits are not possible.

6.1.2 ADMINISTRATION AND/OR DOSING

Practice facilitation comprises on-site visits by the facilitator to meet with providers and/or staff. The
schedule of visits is tailored to the practice but generally visits occur twice in the first month (to make a
practice assessment) and then weekly to monthly thereafter (to effect practice change, provide
education etc), with the goal of practice providers and staff working together to enhance their ability to
deliver on-time HPV vaccination and encouraging persistence in the change process. Additional support
via telephone and/or email will be available. Our own experience and reports in the literature3% %3

support the need for an extended time period for the change process to occur, with multiple PDSA
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cycles. Practices will need time to expand their clinical focus to a population-based approach to identify

and vaccinate eligible preteens who do not attend for a check-up visit.3! Strategies to identify and recall

these patients will be new for many practices and include software, EMR features and staff outreach. In

addition, completion of the vaccine series requires 6 to 12 months. Thus, practices will have access to

the practice facilitator and intervention components for 2 years, including two “well-child” seasons, a

time when providers in the pilot study reported it was easier to access the target age group and

experiment with changes to HPV vaccine delivery.

Table 2. Roll-out of the intervention

Month 1
Visit Activities
Visit 1 = Review project goals
Led by: = |dentify overall practice goals

Practice Facilitator and
Principal Investigator
and/or Project
Coordinator
(30-45 mins)

Practice Assessment
with practice providers,
practice manager, and/or
staff involved in vaccine
process
Led by:

Practice Facilitator

Visit 2
Led by:
Practice Facilitator
(30-45 mins)

Introduce intervention components

Introduce practice facilitator and review facilitation process
Identify potential members for practice Ql team

Introduce practice assessment process

Understand provider and practice processes for giving HPV vaccine
Understand practice workflow

Learn individual provider goals for project

Ask providers to participate in education by watching video

Review baseline HPV vaccination rates for practice/U.S.

Synthesize current HPV vaccination practices, provider individual project goals, and
practice goals

Discuss potential opportunities for improvement

Establish practice goals for initiation and completion

Decide focus for initial change idea targeting initiation

Identify resources needed to accommodate change
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Month 2
Visit 3 .
Led by: .
Practice Facilitator .
(30-45 mins) .

(no more than 2-3 weeks
after Visit 2)

Month 3 — 2 Years

Subsequent visits during | =
change process .
Bi-weekly/monthly visits for| =
2 years .

(15-45 mins) .

Subsequent visits for .
Maintenance .
Led by: .
Practice Facilitator .
(check in every 2 weeks to
monthly for 3 months)

6.2 FIDELITY

6 February,2023

Determine first PDSA cycle to accomplish change idea
Identify process needed to accommodate change
Identify resources needed to accommodate change
Decide how to monitor change

Review success with PDSA cycle(s) and determine next steps
Review considerations to implement change ideas

Determine process for implementing change ideas and PDSA cycles
Support practice Ql team and efforts to make changes

Provide education and skills training for providers and staff such as communication
strategy, HPV vaccine, parental talking points, etc.

Assist with self-monitoring of HPV vaccination to assess progress
Assist with measurement for PDSA cycles

Provide social support

Share other primary care practices’ best practices and change ideas
Provide education for providers and staff about Ql methods

Continue monitoring practice to check for sustainability

Work with practice to trouble shoot any changes or procedures as needed
Make sure the practice has access to all resources and tools as needed
Provide process for obtaining MOC-Part 4 credits

6.2.1 INTERVENTIONIST TRAINING AND TRACKING
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Ms. Dodd is responsible for training the practice facilitators, and for their supervision throughout the
study period. Training is based on the AHRQ Practice Facilitator training and modules, accepted by the
University of Buffalo Practice Facilitation Program.

Fidelity criteria were developed by the study team based on a literature review, best practices for
facilitation 7> 72 and our experiences using facilitation in the pilot study. Every 12-months, use of the
core components will be assessed and recorded by Ms. Dodd using a 23-item observational measure
(Table 3). All items will be scored on a 2-point scale (yes/no) or a percentage basis. > We will also track
the time to achievement of key implementation milestones by noting dates of completion of specific
activities (such as completion of provider education).”* The facilitators will record the number and
duration of visits to the practice, number of Ql team meetings and attendees, and PDSA cycles
undertaken. To supplement these measures, guide the intervention and assess the intensity of the
facilitation process, the facilitator will keep detailed field notes about practice observations and
interactions that will be reviewed with Ms. Dodd at weekly meetings.

Table 3. Fidelity Score

HPV Vaccine Project Fidelity Score Adherenc Dose
e
Audit and Feedback Yes | No
Baseline data summary report is available
Facilitator provides practice data and de-identified Ql team reviews | Y/N
provider-level data to the Ql team. practice
baseline data.

Facilitator provides identified individual data to each Providers who %
provider review own

baseline data.

Facilitator encourages reflection and critical assessment of
current practice and identification of performance gap(s).

Provider/Staff education Yes | No
Facilitator reviews guideline recommendation for "on Providers %
time" HPV vaccine with Ql team. participate in

education/traini
ng about “on-
time” HPV
vaccination
(video, other).

Facilitator reviews rationale for age target with Ql team.

Facilitator provides educational resources to practices HPV vaccine Y/N
including guideline recommendations, videos, training
manuscripts. provided to

staff.
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Communication Strategy

Yes

No

Facilitator educates providers and staff about the four key
elements of the communication strategy.

Providers and
key staff receive
education re 4
key elements.

%

%

Facilitator provides communication training opportunities
for providers and staff.

Providers and
key staff
participate in
communication
strategy
training.

%

RN

X R

PM

Practice Facilitator to support using Ql methods to effect
change

Yes

No

Number of
PDSA cycles
targeting
communication
strategy.

Facilitator meets individually with providers and practice
manager.

Providers who
meet with PF
for baseline
assessment.

%

Meet with
practice
manager and/or
staff for
baseline
assessment.

Y/N

Facilitator completes flow diagram summarizing current
care, integrating baseline assessment and chart review
data.

Facilitator presents flow diagram summary to Ql team.

Ql team
members who
review flow
diagram
summary.

%

Core Ql team comprises providers and staff.

Providers on
initial Ql team.

%
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HPV Vaccine Project Fidelity Score Adherenc Dose
e
PF to support using Ql methods to effect change (cont.) Yes | No
Additional staff included as needed Ql team %

members who
remain on team

for 1 year.
Number of QI team meetings in year 1 (count in-person Total time spent | P=
visits, virtual meetings). (hours) in Ql S=
team meetings | PF=
for providers,
staff, and PF.
Number of additional PF contact with practice/year.
Ql team address at least 2 change ideas per year to meet Number of I=
their targets for ‘on time’ delivery of HPV vaccine. changes
accomplished C=
for initiation

and completion
(determined by
Ql team).

Ql team identifies metrics to monitor.

Number of
completed
measurement
reviews of HPV
vaccine
use/year.

Ql team implements system to monitor.

Practice Facilitator

Quality of delivery: score 1 (poor) to 10 (excellent)

Score

PF ability to identify, assess, and summarize relevant data - consider baseline assessment,

PDSA cycle measures and on-going monitoring

PF ability to communicate effectively with QI team

PF ability to encourage interactive problem solving and consensus building

PF ability to encourage a diverse QI team including key personnel
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PF ability to encourage and sustain change efforts eg, shares info across practices,
celebrates etc.

PF ability to tailor facilitation activities to practice needs and circumstances

Overall

Quality of delivery: score 1 (poor) to 10 (excellent)

Score

PF ability to identify, assess, and summarize relevant data - consider baseline assessment,
PDSA cycle measures and on-going monitoring

PF ability to communicate effectively with QI team

PF ability to encourage interactive problem solving and consensus building

PF ability to encourage a diverse QI team including key personnel

PF ability to encourage and sustain change efforts eg, shares info across practices,
celebrates etc.

PF ability to tailor facilitation activities to practice needs and circumstances

6.3 MEASURES TO MINIMIZE BIAS: RANDOMIZATION AND BLINDING

Bias: Although most providers will be from St Louis metropolitan area, they will be drawn from the bi-
state area. We will gather information to describe participants and eligible non-participants to assess
selection bias and allow others to assess the relevance of our findings to their situation.

Randomization: We will stratify practices into 2-groups by the number of providers. (< 4 and > 5) We
will randomize within the strata using a block design.

Blinding: It is not possible to blind investigators or practices from group assignment. The RA and the
data analyst will be blinded to group assignment and are responsible for assessment of the primary and
secondary outcome measures of HPV vaccine use. Blinding is not necessary for baseline measurements
as this will occur prior to randomization. Thus, baseline measures may be completed by other members
of the study team. In addition, measurement bias will be minimized for the assessment of these
outcomes by using a standardized approach for data collection and analysis, as well as quality checks.

6.4 STUDY INTERVENTION/EXPERIMENTAL MANIPULATION ADHERENCE

The facilitators will record the number and duration of visits to the practice, number of Ql team
meetings and attendees, and PDSA cycles undertaken.

To supplement these measures, guide the intervention and assess the intensity of the facilitation
process, the facilitator will keep detailed field notes about practice observations and interactions that
will be reviewed at weekly meetings.
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7 STUDY INTERVENTION/EXPERIMENTAL MANIPULATION DISCONTINUATION AND

PARTICIPANT DISCONTINUATION/WITHDRAWAL

7.1 DISCONTINUATION OF STUDY INTERVENTION/EXPERIMENTAL MANIPULATION

If new knowledge becomes available regarding the safety or efficacy of the HPV vaccine use, the study
may be discontinued.

7.2 PARTICIPANT DISCONTINUATION/WITHDRAWAL FROM THE STUDY

At the discretion of the PI, study participants may be withdrawn for noncompliance. Providers are free
to withdraw from participating in the study at any time upon request. Parent/caregiver participation is
one-time only with no follow-up and is limited to completion of one questionnaire.

7.3 LOST TO FOLLOW-UP

N/A
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8 STUDY ASSESSMENTS AND PROCEDURES

8.1 ENDPOINT AND OTHER NON-SAFETY ASSESSMENTS

Mixed methods of data collection will be used including audit of the electronic medical record (EMR) to
extract routinely collected and previously recorded data, surveys, and field notes. The study team will
follow the same measurement procedures for both study groups.

The primary and secondary outcomes (vaccine initiation and completion by age 13, respectively) will be

assessed by audit of the EMR, completed by the research assistant (RA) and/or a member of the study
team. To assess variation among providers in the same practice, we will sample records from each
participating provider. Measurement will be completed over four 12-month time periods (baseline, 12,
24, and 36 months). For each measurement period, the physician’s office will provide an electronic list
of eligible patients with an office visit with each participating provider. For each practice, a member of
the study team will randomly select a sample of 60 records per provider from this list for review by the
RA and or other member of the study team. As much as possible the number of records will be balanced
across providers. Data abstracted from the record will include date and type of index visit (well child,
acute care, and other e.g., immunization), date of birth, date of vaccination for HPV vaccine, Tdap, and
MCV, sex, race/ethnicity and insurance status. Records will be de-identified for patient, provider and
practice identifiers, and given a unique subject ID number.

Providers: At baseline and at 12- and 24-months, in addition to the EMR audit described above, all
participating providers will complete a brief survey to assess their knowledge, attitudes and behaviors
regarding HPV vaccination. The baseline survey will also assess demographic and other practices and
physician-level factors that may affect intervention success and are needed to describe the study
sample. The practice facilitator will keep detailed field notes about practice observations, contextual
factors and practice change components, and will monitor the implementation process.

Practices: At baseline, the project coordinator and/or a member of the study team will meet with the
practice manager to complete a brief practice survey to describe the practice and current HPV
vaccination procedures. HPV vaccination procedures will be reassessed in a similar manner at 12- and
24- months.

Following the conclusion of the intervention, intervention practices will be invited to participate in an
exit interview with the Pl to assess the providers and their staff’s experiences in participating in the
HPV vaccine intervention, and to get input from participants about potential improvements in the
intervention. These interviews will be audio recorded, consent for recording will be verbal.

30



HPV Vaccine Use in Primary Care Version 1.10
Protocol 6 February,2023

8.3 Adverse Events and Serious Adverse Events

8.3.1 DEFINITION OF ADVERSE EVENTS

The care being provided to patients by participating study practices is indicated and therefore the only
potential adverse event is breach of confidentiality. Regular monitoring will occur and any breach of
confidentiality will be reported to the IRB as required per institutional guidelines if necessary.

8.4 UNANTICIPATED PROBLEMS

8.4.1 DEFINITION OF UNANTICIPATED PROBLEMS

This protocol uses the definition of Unanticipated Problems as defined by the Office for Human
Research Protections (OHRP). OHRP considers unanticipated problems involving risks to participants or
others to include, in general, any incident, experience, or outcome that meets all the following criteria:
e Unexpected in terms of nature, severity, or frequency given (a) the research procedures that are
described in the study-related documents, such as the IRB-approved research protocol; and (b)
the characteristics of the subject population being studied.
e Related or possibly related to participation in the research.
e Suggests that the research places participants or others at a greater risk of harm (including
physical, psychological, economic, or social harm) than was previously known or recognized.

8.4.2 UNANTICIPATED PROBLEMS REPORTING

The Pl will report unanticipated problems to WU IRB as required per institutional guidelines if necessary.
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9 STATISTICAL CONSIDERATIONS

9.1 STATISTICAL HYPOTHESES

e Primary Efficacy Endpoint(s):

We hypothesize that the 2-year intervention will increase the percentage of preteens who receive
HPV vaccine before their 13t birthday by at least 13 percentage points at 24 months compared to
control, and benefits will be sustained at 36 months.

Alternatively, our null hypothesis is that there will be no difference in HPV vaccine use between the
intervention and control groups.

9.2 SAMPLE SIZE DETERMINATIONS

AIM 1: We will use a cluster randomized design. Study outcomes will be measured at the level of the
patient using a cross-sectional design. The sample size determination is based on the primary outcome -
initiation of HPV vaccination by age 13. Effectiveness is derived from the difference in the proportion of
eligible preteens in the intervention and control groups 24 months after the intervention, and long-term
maintenance is derived from the difference in these measures 36 months after intervention. In the
control group, national data suggest the baseline vaccine initiation proportion should be 0.4. We expect
the vaccine initiation proportion in the control group in this age group will not change over time, and
intervention group will have a similar baseline initiation rate to the control group, but will increase by at
least 0.13 by 24 months. Thus, the hypothesis to test is Ho: p=0.4 vs. H1: p=0.53.

Our study has a three level hierarchical structure: children are clustered within providers which are
clustered within practices. Thus, there exists correlations for children seen by the same provider, as well
as providers working in the same practice. We use random effects to capture the intra-class correlation
at the provider and the practice levels. From our preliminary data, the estimate for random effect
variance at the practice level is very close to 0, and that at the provider level is 0.75% (corresponding to
an ICC of 0.15). This suggests very little heterogeneity at the practice level, but significant heterogeneity
at the provider level. Since there is no ready-to-use software for power calculation for clustered trial in
the three level hierarchical structure, we conduct the power calculation by simulation.

In the simulation study, we set 62 = .01 for the random effect at the practice level and a,f =.752 for
the random effect at the provider level. We choose the value of §§ so that the proportion of HPV vaccine
rate is 0.4 for control and 0.53 for the intervention. We assume there are 4 physicians in each practice,
each physician sees 30 children, resulting a total of 120 patients in each practice. The sample size to
calculate is the number of practices. The simulation study is carried out in R, using function gimer() in
the mle4 package for estimation of the generalized linear mixed effects model (1) below.

Our original simulation results showed that 10 practices in the control arm and 10 practices in the
intervention arm (a total of 120*20=2,400 children) would achieve a power over 0.80, to reject the null
hypothesis under the significance level of 0.05. To address variation in the number of providers/practice,
and to account for inclusion of more providers than anticipated (95 vs 80), we have chosen to increase
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the sample size to 60 patients/provider, to ensure adequate power to detect a meaningful difference
between the control group and the intervention group.

We also considered different baseline initiation rates in the control group in the range of 0.4 to 0.6. Our
sample size of 10 practices in each arm has sufficient power to detect a difference in the rate of 0.12
when the baseline rate is 0.5 (i.e., Hy: p = 0.5 vs. H;: p = 0.62), and 0.12 when the baseline rate is 0.6
(i.e., Hy: p = 0.6 vs. H;: p = 0.72). In summary, the sample size of 20 practices provides adequate
power to detect a 13% or larger effect.

To date, the literature suggests increased vaccination in 13-17 year-olds, but little year-to-year variation
in vaccine outcomes in 11-12 year-olds, and so we have assumed no change in control group outcomes
for our calculations. Finally, we considered the unlikely event of a 5% increase in vaccine initiation in the
target group. In this case, our calculations suggest that a sample of 10/group would provide over 80%
power to detect an 18% increase in the intervention group.

AIM 2: The joint significance test’ will be used to test if the mediation effect is significant. The p-value
from the joint significance test is the maximum of the p-values in testing a1=0 and y=0 separately, that
is, it requires that both a1 and y are significant simultaneously. We thus use a Bonferroni’s correction to
set the significance level to be 0.05/2=0.025 for each test. We expect the power in testing y=0 is lower
since the outcome is a binary variable, while the mediator is a continuous or categorical variable which
can yield more efficiency and higher power. Thus, we will repeat our simulation study in Aim 1 for power
calculation, but use the alpha level of 0.025 instead of 0.05. Our sample size of 10 practices in each arm
has sufficient power to detect a difference in the rate of 0.14 when the baseline rate is 0.4, and 0.13
when the baseline rate is 0.5 or 0.6. In summary, the sample size of 20 practices provides adequate
power to detect a 14% or larger effect.

9.3 POPULATIONS FOR ANALYSES

Data analyses will adhere to the intention-to-treat principle, allowing 12-months grace period to
implement practice changes. The primary analysis will compare the overall proportion of eligible
preteens who initiated and completed HPV vaccination in the intervention and control practices at 24
months, using Year 2 measurements for vaccine use. Maintenance of change will be assessed using Year
3 measurements.

9.4 STATISTICAL ANALYSES

9.4.1 GENERAL APPROACH

All main data analyses will adhere to the intention-to-treat principle, and a probability of P < 0.05 will be
used to establish statistical significance (2-tailed test). Before we perform complicated statistical
modeling, we will conduct exploratory data analysis. For continuous variables, we will examine their
distribution, and summarize them with mean/standard deviation if data are reasonably normally
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distributed, or with median/interquartile range if data are skewed. We will use Rosner’s outlier
detection routine. Categorical data will be summarized by proportions. Simple comparison of
continuous variables between intervention and control group will be performed using two sample t test
or non-parametric Wilcoxon test. Simple comparison of categorical variable will be performed using chi-
square test or fisher exact test where appropriate.

9.4.2 ANALYSIS OF THE PRIMARY ENDPOINT(S)

Data analyses will adhere to the intention-to-treat principle, allowing 12-months grace period to
implement practice changes. The primary analysis will compare the overall proportion of eligible
preteens who initiated and completed HPV vaccination in the intervention and control practices at 24
months, using Year 2 measurements for vaccine use. Maintenance of change will be assessed using Year
3 measurements. The analytic approach is to use a multi-level random effects logistic model to account
for the hierarchical structure: children clustered within providers clustered within practices.

Define by y;jx as the binary variable of HPV vaccine for the kth child of provider j of practice i. There are
3 hierarchical levels: children clustered within providers clustered within practices. We use random
effects to capture the intra-class correlation at the provider and the practice levels. We assume a multi-
level random effects logistic model (a generalized linear mixed model):

logit P(yijx=1)=Bo+trtijxf1+ait+bi (1)

where trt; is the treatment indicator for practice i, and S is the treatment effect. We use random
effects a; and b;;to describe heterogeneity in the practice level and provider level, and assume
a;i~(0,04%) and b;j~N(0,0,%) are independent. The practice level random intercept is used to
accommodate extra-variation in outcome measurements due to clustering of providers in a practice,
and the provider level random intercept is used to accommodate extra-variation in outcome
measurements due to clustering of individual patients within a provider.

As secondary analysis, we can add other covariates in the model, e.g., gender, category of practice
(urban vs. rural), vaccine rate at baseline for a provider or practice, etc. Interaction of treatment and
these covariates can be included in the model to study the moderating effect of these risk factors. The
interaction of random effects (both at the practice and provider levels) and covariates can be added in
the model as well.

Missing Data: As in any other study, we expect some missing data in our study. If missing data affects
the validity of statistical inference, we will follow Little and Rubin to deal with this problem.”® If the
assumption of “missing at random” holds, this approach will avoid bias and preserves the study power.
Specifically, multiple imputed completed datasets, say 5, will be generated through parametric (or
nonparametric) Bayesian models. For each imputed dataset, the standard statistical method is applied
to obtain the parameter estimates with the estimated variance and covariance. Then, these parameter
estimates with their variance and covariance estimates can be used to generate overall parameter
estimates and their standard errors.
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9.4.3 ANALYSIS OF THE SECONDARY ENDPOINT(S)

We will use mediation analysis to test whether the provider’s capability and provider’s beliefs about
their capabilities mediate the intervention’s effect on vaccination outcomes.

Indirect: al Indirect:

Outcome

A 4

Treatment -
Direct : S

Define the provider’s beliefs about their capabilities by M;;, we can write the model as
Mi=aot+trtjra+cite; (2)
logit P(yijk=1)=Lo+trtijxf1+Mijy+ai+b; (3)

t’° can be

We are interested in testing the hypothesis Ho:a1y = 0 vs. Hi:a1y # 0. The joint significance tes
used to test the significance of the mediation effect. We include random effect c; to capture the
correlation of the provider’s capabilities within the same practice. The indirect effect, i.e., the effect of
intervention to the outcome through the mediator is specified as the product of a1 and y. The direct

effect of treatment on outcome is denoted by 81. We can use a similar model for provider’s capability.

Finally, we can also include the interaction of treatment and mediator in Model (3), to test whether the
mediator is also a moderator of treatment in the “mediator moderator” model.

We will use mediation analysis to test whether the intervention effect on vaccination outcomes is
mediated by the degree of practice change as measured by an 18-item HPV vaccine delivery score.

For implementation outcomes (fidelity, acceptability, appropriateness), we will complete a descriptive
analysis. Parental satisfaction will be modeled in a three-level (practice, provider, and child’s parent)
linear mixed effects model. Descriptive statistics will be given on implementation fidelity, the
acceptability and appropriateness of the intervention for providers, parental satisfaction with care, and
cost. Of note, fidelity score is measured at the practice level every 6 months in the intervention group
only. Parental satisfaction is measured in both study groups at baseline and 24 months. Provider
acceptance and appropriateness is measured in intervention group at 24 months.

Denote by y;; the fidelity score of practice i at time t. Repeated measures of fidelity score will be

modeled by mixed effects models.
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Yie = Bo + P1t + a; + ey, (4)

Where 3, is the slope for the temporal change in the fidelity score, a; is the random intercept for
practice i, and e;; is the error term. By testing; = 0, we can see if there is a significant increase in the
fidelity score over time in the intervention group. We can add a random slope of time in this model to
capture the heterogeneity in such a temporal change.

As another example, parental satisfaction will be modeled in a three-level (practice, provider, and child’s
parent) linear mixed effects model:

Yij = Bo +trtijefr + a; + bij + e

For cost, it is beyond the scope of this project to complete a cost-effectiveness analysis that includes all
long-term related social costs and benefits (e.g., prevention of cancer, reducing costs of secondary
prevention activities). Rather, we will prospectively assess the cost to replicate the intervention in
practice.”’ To generalize beyond Missouri, geographic wage data from the Bureau of Labor Statistics,
and average Medicaid allowable rates will establish a minimum on cost reimbursement

| 9.4.4 SAFETY ANALYSES
N/A

|9.4.5 BASELINE DESCRIPTIVE STATISTICS

Before we perform complicated statistical modeling, we will conduct exploratory data analysis. For
continuous variables, we will examine their distribution, and summarize them with mean/standard
deviation if data are reasonably normally distributed, or with median/interquartile range if data are
skewed. We will use Rosner’s outlier detection routine. Categorical data will be summarized by
proportions. Simple comparison of continuous variables between intervention and control group will be
performed using two sample t test or non-parametric Wilcoxon test. Simple comparison of categorical
variable will be performed using chi-square test or fisher exact test where appropriate.

9.4.6 PLANNED INTERIM ANALYSES
N/A

9.4.7 SUB-GROUP ANALYSES

We plan two subgroup analyses to explore intervention effectiveness for girls and boys, and for those
with Medicaid insurance compared to other health insurance.

As secondary analysis, we can add other covariates in the model used in the primary analysis, e.g.,
gender, category of practice (urban vs. rural), vaccine rate at baseline for a provider or practice, etc.
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Interaction of treatment and these covariates can be included in the model to study the moderating
effect of these risk factors. The interaction of random effects (both at the practice and provider levels)
and covariates can be added in the model as well.

|9.4.8 TABULATION OF INDIVIDUAL PARTICIPANT DATA
N/A

| 9.4.9 EXPLORATORY ANALYSES

As secondary exploratory analyses, we can add other covariates in the model used in the
primary analysis, e.g., gender, category of practice (urban vs. rural), vaccine rate at baseline for
a provider or practice, etc. Interaction of treatment and these covariates can be included in the
model to study the moderating effect of these risk factors. The interaction of random effects
(both at the practice and provider levels) and covariates can be added in the model as well.
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10 SUPPORTING DOCUMENTATION AND OPERATIONAL CONSIDERATIONS

10.1 REGULATORY, ETHICAL, AND STUDY OVERSIGHT CONSIDERATIONS

| 10.1.2 STUDY DISCONTINUATION AND CLOSURE

This study may be temporarily suspended or prematurely terminated if there is sufficient reasonable
cause. Written notification, documenting the reason for this occurrence will be provided by the
suspending or terminating party to study practices, the investigator, funding agency and regulatory
authorities. If the study is prematurely terminated or suspended, the Pl will promptly inform
participating practices, the IRB and NIH, and will provide reasons for the termination or suspension.

Circumstances that may warrant termination or stopping include but are not limited to:
e Determination of unexpected, significant, or unacceptable risk to participants
e Insufficient compliance of study staff to the protocol
e Data that are not sufficiently complete or evaluable
e Determination that the primary end point has been met
e Determination of futility

The study may resume once concerns about safety, protocol compliance and data quality area

addressed, and satisfy the funding agency, sponsor, IRB, FDA, or other regulatory or oversight bodies
such as the IRB.

10.1.6 SAFETY OVERSIGHT

As a safety monitoring committee is not required by the NIH for this low risk study, safety oversight will
be under the direction of the Principal Investigator. Dr. Garbutt and the Co-Investigators will provide
study oversight and monitor the conduct of the trial to ensure the safety of the participants and the
validity and integrity of the data. Responsibilities include: 1) Review trial performance information such
as accrual information, protocol violations, and unanticipated problems and 2) Review major proposed
modifications to the study prior to their implementation (e.g., changing target sample size). They will
meet at least quarterly to assess study progress and safety, and provide recommendations related to
resolving any issues with the trial.
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Adverse Event

AE

Agency for Healthcare Research and Quality

AHRQ

American Board of Pediatrics

ABP

Centers for Disease Control and Prevention

CDC

Certificate of Confidentiality

coc

Clinical and Translational Science Award

CTSA

Code of Federal Regulations

CFR

Consolidated Framework for Implementation Research

CFIR

Consolidated Standards of Reporting Trials

CONSORT

Data Coordinating Center

DCC

Data Safety Monitoring Board

DSMB

Designing for Dissemination

D4D

Electronic Case Report Forms

eCRF

Electronic Medical Record

EMR

Ethics Committee

EC

Food and Drug Administration

FDA

Good Clinical Practice

GCP

Health Insurance Portability and Accountability Act

HIPAA

Healthcare Effectiveness Data and Information Set

HEDIS

Human Papilloma Virus

HPV

Independent Safety Monitor

ISM

Institutional Review Board

IRB

International Council on Harmonisation

ICH

Maintenance of Certification

MOC

Manual of Procedures

MOP

Meningococcal Vaccine

MCV

National Clinical Trial

NCT

National Health and Nutrition Examination Survey

NHANES

National Institutes of Health

NIH

Office for Human Research Protections

OHRP

Plan-Do-Study-Act

PDSA

Practice Based Research Network

PBRN

Principal Investigator

Pl

Quality Assurance

QA

Quality Control

Qc

Quality Improvement

al

Randomized Control Trial

RCT

Research Assistant

RA
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Research Electronic Data Capture REDCap
Safety Monitoring Committee SMC
Schedule of Activities SOA
Serious Adverse Event SAE
Standard Operating Procedure SOP
Statistical Analysis Plan SAP
Statistical Analysis software SAS
Tetanus-Diphtheria-Pertussis Tdap
Theoretical Domains Framework TDF
Unanticipated Problem up
United States us
Washington University WU
Washington University School Of Medicine WUSM
Washington University Pediatric and Adolescent Ambulatory Research Consortium{WUPAARC
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10.4 PROTOCOL AMENDMENT HISTORY

Version Date Description of Change

1.02 12/20/2019 Section 6.3: Blinding not needed for
assessment of baseline measures
Section 10.1.6: Pl will be responsible
for safety oversight rather than a safety
monitoring committee

1.03 1/10/2020 Sections 5.5 and 8.1: Removed #30
from the eligible sample list for parent
surveys.

1.04 2/10/2020 Sections 1.1 and 6.11: Added, all

providers will receive baseline HPV
vaccination rates.

Section 6.3: Added stratification to the
block design for randomization.

1.05 3/24/2020 Section 5.5 and 8.1: Clarified who will
send an email or text invitation for
study participation to parents.

1.05 3/24/2020 Section 1.2: Study Schema to reflect
measurement for 160 preteens per
practice

1.05 3/24/2020 Section: 8.1 and 9.2: Increased sample

size to 160 patients/practice.

1.06 5/13/2020 Eliminated the parent survey at baseline.
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Brief Rationale

Baseline measures are completed
prior to randomization.

The study is assessed as low risk
and a safety monitoring
committee is not required by the
NIH.

To obtain 30 parents/practice, we
will need to invite a larger list of
eligible parents.

In order to allow all providers to
know the results of chart audits.

To balance the randomization
process for number of providers
in the practice.

The email or text invitation will
come from the study team,
providers have the option to send
an email or text to the parents.
To maintain power and address
the variability in the recruited
practices (2-8 providers), we
increased the sample size of
patients.

To maintain power and address the
variability in the recruited practices
(2-8 providers).

Due to the 2020 outbreak of
Covid-19, it is not possible to
obtain the necessary information
for a parent survey at this time.
The survey asks parents to recall
their

well-child visit for 2019, which
would not be useful data at this
time, and could add stress on to
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1.06  5/13/2020

1.07 1/25/22

1.08 6/22/2022

1.3, 8.1 8/26/2022

Added research study activities may be

delivered by Zoom video conferencing.

Increased sample size to 60
»atients/provider

Eliminated the parent survey from the

study.

Added the exit interview for the
intervention practices.
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the providers.

Due to the 2020 outbreak of
Covid-19, we included Zoom
video conferencing as a way to
implement study activities.

Due to the participation of more
providers than anticipated (95 vs 80)
and because of variation among
providers, our statistician has
suggested to increase the sample size
to 60 patients per provider to allow
the power to detect a meaningful
difference between the control group
and intervention group.

Due to restrictions with obtaining
parent email addresses from the EM|
and individual practices it is not
feasible to complete the parent
survey.

To assess the providers and their
staff’s experiences in participating ir
the HPV vaccine intervention, and tc
get input from participants about
potential improvements in the
intervention..
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