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SPECIFIC AIMS - Project 2 

Human papillomavirus (HPV) vaccination is effective and recommended to protect against six types of 
cancer, but HPV vaccine coverage remains low, especially in rural areas. Provider communication has a 
powerful influence on HPV vaccine uptake. We have demonstrated that Announcement Approach Training 
(AAT) effectively improves provider communication and increases HPV vaccination uptake. The AAT workshop 
is a 1-hour communication workshop designed to help primary care teams improve the frequency and 
effectiveness of provider recommendations for HPV vaccination. 

A promising tool to expand the impact of AAT is clinic-level financial incentives. Policy innovation and 
payment reform efforts are focused on better aligning financial incentives in healthcare systems with quality of 
care. Many payment reforms also include insights from behavioral economics. Examples include structuring 
financial incentives to take advantage of loss aversion and providing peer comparison feedback on incentivized 
quality metrics (here, HPV vaccination rates). However, no studies have established whether financial 
incentives with behavioral nudges motivate providers to improve HPV vaccine communication and provision. 

As part of the proposed P01 Program Project, "Improving Provider Announcement Communication Training 
(IMPACT)," the overall goal of the proposed randomized clinical trial (RCT) is to test promising 
behavioral economic alternatives to amplify the impact of AAT by motivating providers to apply what they 
learn in AAT. We propose to conduct an RCT to examine whether clinic-level financial incentives, with 
behavioral nudges, can improve HPV vaccination communication and uptake. The specific aims are as follows. 

Aim 1. Characterize providers' perceptions of financial incentives with behavioral nudges tied to HPV 
vaccination. Activities to reach this aim: 

a. Contribute to national survey of 2,500 primary care team members. Assess providers' perceptions of
HPV vaccine-related financial incentives and behavioral nudges (e.g., prepayment contracts, peer
comparison feedback).

b. Refine feedback report using electronic health record (EHR) data to calculate provider-level HPV
vaccine up-to-date and initiation rates. Interview and conduct usability testing with 6-8 providers.

Aim 2. Demonstrate the impact of clinic-level financial incentives on HPV vaccine communication and 
uptake in healthcare systems. 

a. Randomly assign 34 clinics to 1) AAT or 2) AAT plus financial incentives, with behavioral nudges, tied
to clinic-level improvement in HPV vaccination rates.

b. Assess HPV vaccination uptake (up-to-date and initiation) at 6, 12, and 18 months using EHR data and
whether uptake varies by rurality.

c. Examine change in provider cognitions and behavior from baseline to 12 months via provider survey.
Hypothesis: Clinic-level financial incentives and AAT increase HPV vaccine communication and uptake relative 
to AAT alone. 

Aim 3. Generate guidance for systems to compare and implement AAT and financial incentives. 
a. Assess cost per additional adolescent initiating the HPV vaccine in partnership with the Intervention

Core. Share with Project 4 to support cost-effectiveness analyses.
b. Examine other implementation outcomes: acceptability, adoption, appropriateness, feasibility, fidelity,

reach, and sustainability using surveys, checklists, and key informant interviews.
c. Characterize determinants of AAT and financial incentives implementation and strategies for improving

HPV vaccination that providers and clinics use in response to financial incentives.
d. Contribute module to the AAT Intervention Package for improving HPV vaccination in healthcare

systems.
Hypothesis: Financial incentives with AAT is cost-effective relative to AAT alone. 

The proposed RCT is significant because it will demonstrate whether and how financial incentives improve 
provider communication and increase HPV vaccine uptake. The proposed research is innovative in adopting 
behavioral economic principles to improve effectiveness of pay-for-performance strategies in pediatrics. The 
proposed research addresses the IMPACT Program Project theme of amplifying the impact of a Research
Tested Intervention Program to improve HPV vaccine communication by providing much-needed evidence for 
the value of HPV communication interventions within healthcare systems. Ultimately, program-wide 
dissemination of research findings, the AAT Intervention Package, and related training opportunities to 
healthcare systems across the United States (US) will greatly improve public health by reducing the incidence of 
HPV and HPV cancers. 
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SIGNIFICANCE 

RESEARCH STRATEGY - Project 2 

HPV vaccination rates are far short of national goals. HPV vaccination could eliminate 32,100 cancers 
in the US annually, which represents over 80% of cervical and anal cancers and the majority of the other HPV 
cancers as well. 1 In 2006, the Advisory Committee on Immunization Practices (ACIP) recommended the 
routine HPV vaccination of adolescent females ages 11-12 and in 2011 extended this recommendation to 
adolescent males.2

•
3 Although rates of HPV vaccination have increased in the US in the past decade, only 72% 

of adolescents aged 13-17 initiate the HPV vaccine series and just over half (54%) complete it.3 HPV 
vaccination rates are lower, and incidence of HPV-associated cancers higher, in rural areas. These patterns 
are also evident in North Carolina, a state with a large rural population. 3 These facts, together with recent 
Covid-19 related delays in adolescent vaccination,4•

5 demonstrate the need for effective policies to increase 
HPV vaccination. 

Scientific Premise 
Providers and clinics within healthcare systems are a high-leverage intervention target. Adolescents 

whose parents receive a recommendation from a HPV vaccine provider to vaccinate their child against HPV 
are more likely to be vaccinated than those whose parents do not receive a provider recommendation.6

-
13 

Despite the critical role providers can play in the decision to vaccinate, more parents need to receive a 
recommendation from a provider.7

•
8

•
12

•
13 Our team in the proposed P01 Program Project, "Improving Provider 

Announcement Communication Training (IMPACT)," have demonstrated that Announcement Approach 
Training (AAT) is effective at improving provider communication and increasing HPV vaccination rates. 14

•
15 The

integrated projects of IMPACT are focusing on healthcare systems because patients increasingly receive care 
from providers in systems.16 In addition, systems' policies (e.g., financial incentives) can create environments 
that encourage providers to improve HPV vaccine communication. 

HPV vaccination is an ideal target for financial incentives. While AAT gives providers the tools to 
improve HPV vaccine communication, providers need to be motivated to recommend as well. Prior studies, 
now nearly 20 years old, have shown financial incentives increase delivery of other childhood and adult 
immunizations.17

-
24 This success may be attributable to two features that make immunizations ideal targets for 

financial incentives. First, financial incentives are most effective when the incentivized behaviors are simple 
and easy to track.17

•
18 Completion of the HPV vaccination series requires decision-making at only two or three 

time points per patient. These measures can be tracked using electronic health records (EHRs) that are 
already integrated in healthcare systems. Use of related quality measures, such as the Healthcare 
Effectiveness Data and Information Set (HEDIS) Immunizations for Adolescents measure, is already pervasive 
in healthcare systems.25 Second, financial incentives are most effective when there is room for 
improvement.18

•
26

•
27 Current rates of HPV vaccinations among adolescents fall well below the Healthy People 

2020 goal of 80%. 3•
28 Despite these features, the effect of provider financial incentives on HPV vaccination has 

not been evaluated. 
Pay-for-performance using financial incentives is becoming widespread as alternative-payment 

models become more common. The US healthcare system is transitioning from one dominated by fee-for
service payments that reward high volume to a system that rewards providers who provide high-value care.29

•
30 

The Centers for Medicare and Medicaid Services (CMS) and other payers have begun using alternative 
payment models, such as pay-for-performance and financial incentives, to more closely link payment for 
services to quality of care.29

•
31

•
32 Although pay-for-performance is becoming more widespread, its effect on the 

uptake of HPV vaccinations has not yet been established. 
Behavioral nudges can enhance effectiveness of traditional pay-for-performance. Behavioral nudges 

create choice environments in which desired choices are easier.33 Nudges combined with financial incentives 
may provide further motivation for providers to provide high-value preventive care.34

-
36 For example, the impact 

of a financial incentive framed as a loss may be larger than the impact of a financial incentive of the same size 
that is framed as a gain.34

•
37 Although loss aversion has been demonstrated in consumers and patients, our 

trial will be one of few to integrate it into provider incentive programs.34 Meeting goals to receive an incentive 
requires regular feedback, which can also incorporate behavioral nudges.38

•
40 Peer comparison feedback, in

which providers' performance is ranked amongst other providers in the clinic, motivates improved performance 
by engaging professional pride, a desire for social esteem, and establishing social norms. As a component of 
team-based incentives, peer comparisons can create positive peer effects within a group.34 
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Why is this randomized clinical trial (RCT) needed? We will conduct an RCT to examine whether 
financial incentives tied to clinic-level improvement in HPV vaccination rates can improve HPV vaccine 
communication and uptake. The RCT is needed for several reasons. First, this RCT will provide the first 
estimate of the effect of provider financial incentives on the initiation and completion of HPV vaccination. The 
evidence from this RCT aligns with current emphasis on value-based payment in the US healthcare system, 
which increases momentum for adoption of HPV vaccination. Second, this RCT will use behavioral nudges as 
part of the financial incentives package. Behavioral nudges are one of the few consistently effective strategies 
for vaccination41 and have been shown to be cost-effective for consumer and patient behaviors; however, little 
is known about their effect among healthcare providers. Third, this RCT will examine how the effectiveness of 
financial incentives could vary by rurality. Clinics that primarily serve patients who live in rural areas are 
different from non-rural clinics in many dimensions that could affect their ability to respond to the incentives 
(e.g., lower EHR adoption rates, patient mix). Finally, as healthcare systems choose among interventions to 
increase HPV vaccine uptake, they consider an intervention's cost-effectiveness; how it will be received (e.g., 
acceptability, appropriateness); and whether it can be integrated into practice (e.g., feasibility, fidelity, 
sustainability). Furthermore, they need information about potential implementation facilitators and barriers to 
ensure the success and longevity of new initiatives. The Intervention Core will synthesize evidence created across 
research projects in the IMPACT Program into the AAT Intervention Package, a resource for healthcare systems 
and public health agencies to promote better HPV vaccine communication. This much-needed evidence will 
greatly improve public health by reducing the incidence of HPV and HPV-associated cancers. 

INNOVATION 

This RCT will provide causal evidence on clinic-level financial incentives for HPV vaccination. 
Despite the growing body of evidence for pay-for-performance arrangements that tie financial incentives to the 
quality of care, 17• 18•26•27•42 no trial-based evidence exists for the effect of clinic-level financial incentives on 
increasing HPV vaccination. The existing evidence for clinic-level financial incentives relates to childhood 
vaccines and is nearly 20 years old. 19

•
20

•
23

•
24 That literature showed that clinic-level financial incentives were 

effective at increasing childhood vaccination rates. The literature on financial incentives for HPV vaccination 
has focused on patient-level incentives and has shown small, positive effects on the likelihood of adolescents 
being vaccinated.43 For the reasons noted above, we believe that HPV vaccination is an ideal context for 
evaluating the effectiveness of clinic-level financial incentives. This RCT will estimate the causal effect of clinic
level financial incentives on HPV vaccination rates, thereby delivering information needed by scientists, payers 
and healthcare systems looking for strategies to increase HPV vaccination rates. 

This RCT adopts behavioral economic principles to improve effectiveness of pay-for-performance 
strategies. Behavioral economics has provided several insights into cognitive biases that can be leveraged to 
"nudge" choices towards socially desirable outcomes.33 Some of these are beginning to be incorporated into 
pay-for-performance schemes. For example, Comprehensive Primary Care Plus, a national program from 
CMS, uses commitment contracts in which quality-based incentives are paid up front and providers are at the 
risk of losing the payments if quality targets are not met.44 This approach takes advantage of loss aversion, in 
which more effort is given to avoid losses than to achieve a similarly sized gain.34

•
37 Similarly, many public 

programs have taken advantage of people's natural proclivity for social comparison to incent pro-social 
behaviors using positive peer pressure.45

'
48 The RCT design will use the concepts of loss aversion and social 

comparison: peer comparison feedback with clinic-level, pre-paid financial incentives. This RCT will use 
behavioral economic strategies to maximize the impact of the tested interventions to increase HPV vaccination. 

This RCT contributes to the scant literature on cost-effectiveness for HPV vaccine-focused 
interventions. There are relatively few evidence-based interventions to increase HPV vaccination, and the 
majority of those do not have evidence of their cost-effectiveness. For example, the National Cancer Institute 
(NCI) lists six programs addressing HPV vaccination in their Research-Tested Intervention Programs.49 Of 
those, only one program has published evidence of its cost-effectiveness.50 Our proposed RCT will collect
intervention cost data, report cost per additional adolescent initiating for the tested intervention, and share this 
information with Project 4 where it will be combined with data from interventions tested in other Projects via 
simulation modeling. In doing so, this Project will generate knowledge about the value of HPV vaccination 
interventions that is needed by public health vaccination programs, payers, and healthcare systems. 
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Setting 
Our primary clinical partner will be the NCnet practice-based research network at UNG. North Carolina has 

a substantial rural population (34%} and HPV prevention needs typical of the US overall.3 NCnet includes 159 
pediatric and family medicine clinics across North Carolina, such as the UNG Physician's Network with over 90 
clinics across the state. Nearly all clinics in NCnet use a common EHR (Epic), which will create efficiencies in 
implementing the peer comparison feedback report in Aim 1. In addition, our research team can access EHR 
records for NCnet clinics that are part of the UNG system via the Carolina Data Warehouse for Health, a 
research ready EHR database. NCnet staff have extensive experience in working with investigators and 
community-based clinics to conduct pragmatic trials, which will be critical to enhance feasibility and recruitment 
of clinics.60

•
61 If we subsequently need a larger pool of clinics, NCnet is a member of the larger practice-based 

research network North Carolina Network Consortium. The North Carolina Network Consortium includes 67 
additional clinics in North Carolina affiliated with other healthcare systems using Epic and can also serve as a 
source of clinics. 

Preliminary Evidence 
We identified 36 family medicine and pediatric clinics in the Carolina Data Warehouse for Health. Using 

EHR data for adolescent patients who visited each clinic between 2017 and 2018, we calculated the 
proportions of 11-12 and 13-year-old patients, respectively, who had initiated (at least one dose) and 
completed (two doses) the HPV vaccine series. Rates of HPV vaccine initiation and completion were low and 
heterogeneous across clinics, with high-performing clinics initiating the vaccine in over three-quarters of 13-
year-old patients and low-performing clinics initiating the vaccine in less than a third (Table 1 ). 

We also conducted semi-structured interviews with one 
provider and one clinic manager from eight clinics affiliated with 
NCnet (16 interviews). The interviews explored participants' 
opinions on financial incentives for HPV vaccination. Participants 
agreed reporting on HPV vaccination was feasible in their EHR, 
but few currently reported on HPV vaccinations specifically. Epic 
has recently been integrated with the state immunization 
information system to provide full vaccination history for all 
patients. One provider lamented, "Sadly, because HPV rates are 
not one of the measures we are incentivized for, we don't have 
that information handed to us." In general, both providers and 
practices managers felt that publishing and routinely sharing HPV 
vaccination rates across providers would have a positive impact 
on increasing HPV vaccination rates at their clinic. 

Regarding financial incentives, all participants had experience 
with pay-for-performance arrangements for other metrics. In 
general, most participants felt financial incentives had been 
effective in helping the clinic meet their quality metrics. According 
to one provider: "If HPV vaccine became a quality metric with a 
financial incentive connected to it, then you would see rates go up 
very quickly." 

Table 1. Preliminary Evidence on HPV 
Vaccine Coverage at UNG Clinics 

Characteristic, mean ± SD N=36
# providers per clinic 7.3 ± (5.6) 

Min, max 2,29 
11-12 vear olds 

# patients per clinic 275 ± (253) 
Min, max 51,823 

Initiated(%) 43.7 ± (16.0) 
Min, max (IQR) 10.5, 79.2 (18.5)

Completed {%) 20.5 ± (11.3)
Min, max (IQR) 1.9, 49.8 (12.1)

13 year olds
# per clinic 166 ± (148) 

Min, max 27,507 
Initiated(%) 52.1 ±(16.5) 

Min, max (IQR) 20.8, 85.3 (26.1) 
Completed (%) 32.5 ± (18.1)

Min, max (IQR) 3.2, 81.6 (24.4)

Aim 1. Characterize providers' perceptions of financial incentives with behavioral nudges tied to HPV 
vaccination. 

In Activity 1a, we will contribute to the national primary care team survey to understand their current 
experiences with, and preferred designs for, financial incentives with behavioral nudges (e.g., prepayment 
contracts, peer comparison feedback). In Activity 1 b, we will refine a feedback report to assess HPV 
vaccination rates using EHR data from the clinics participating in the Aim 2 RCT to ensure providers can track 
progress on incentivized HPV vaccination metrics. Aim 1 will generate new national findings on opportunities 
for expanding financial incentives with behavioral nudges for HPV vaccination. 

1 a. National survey 
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The first activity of this aim is to contribute to the development and analysis of the national primary care 
team survey, which will be shared by three IMPACT projects. The primary goal of the national survey is to fill 
significant knowledge gaps in implementation of financial incentives for HPV vaccination. For Project 2, we 
seek to understand providers' experience with, and perceptions of, performance-based incentives and 
behavioral nudges. The secondary goal of the national survey is to inform refinements to the projects' 
communication interventions. Together with our pilot qualitative interviews and usability testing with local 
providers (described below), the national survey will allow us to consider implementation challenges faced by 
providers in other regions of the country and serving in diverse vaccination roles. 

The Data Core will manage the national survey, including the subcontractor WebMD, and IMPACT projects 
will contribute items to address their own aims. This section will focus on Project 2's contribution to the survey. 
Overall details about the national survey can be found in the Data Core research strategy. 

Participants and recruitment. Survey participants will be a national sample of 2,500 primary care team 
members, consisting of 1,500 HPV vaccine providers {physicians, physician assistants, and nurse 
practitioners) and 1,000 registered nurses and medical assistants. Health professionals of all sexes will be 
included with self-reported sex collected in the survey. 

Measures. The national survey will inform six research questions for Project 2 (Table 2). It will assess 
providers' experiences with financial incentives and behavioral nudges, including their perceived effectiveness 
of each, which will provide valuable information about the prevalence of these strategies in pediatric and family 
medicine clinics nationwide. The information from the national survey will also help design the feedback report 
used in the RCT to maximize acceptability and actionability. 

Procedures. Project 2 will pilot test 
each of its own measures. We will first 
solicit the help of our Clinical Advisory 
Board to assess our questionnaire's face 
validity. Next, we will cognitively test the 
items with eight local providers in NCnet to 
ensure readability and comprehension. 
Together with the Data Core and other 
projects, we will review WebMD's 
electronic survey for errors and readability. 
We will also review the results of 
WebMD's survey pilot to check for 
appropriate skip patterns and distribution 
of response items. 

Analyses. We will describe the types of 
primary care team members (e.g., 
physicians, nurse practitioners) likely to 
have experience with financial incentives 

Table 2. Project 2 Research Questions Addressed in the
National Survey

Question

How are immunization rates shared at the provider level? At the clinic 
level? 

What do providers think of the idea of routinely sharing HPV vaccine 
rates across providers within their clinic? 

Does clinic participate in any "pay-for-performance" initiatives? If so, are 
vaccinations included? HPV vaccine? 

What other kind of clinic-level financial incentives (e.g., bonuses or 
penalties) exist at the clinic? Do any include HPV vaccination goals? 

How have these rewards/recognitions been viewed by providers at the 
clinic? 

How (in)effective have existing financial incentives been? 

and behavioral nudges. We will estimate separate regression models with items for the questions in Table 2 as 
the dependent variables. As clinics that primarily serve patients who live in rural areas are different from non
rural clinics in many dimensions that could affect their ability to respond to the incentives (e.g., lower EHR 
adoption rates, patient mix), the explanatory variables will include provider demographics collected in the 
national survey (e.g., rurality of clinic). Regression models will use appropriate functional forms for each item 
scale (e.g., logit for 0/1 outcomes). 

1 b. Refine feedback report using EHR data to calculate HPV vaccination rates 
To ensure that providers can track progress on incentivized HPV vaccination, we will provide a feedback 

report. The feedback report, based on our team's AAT clinic-level report card and refined by CHAI Core, will 
incorporate recommendations from four sources: survey responses from the national survey in Activity 1 a, 
IMPACT's Clinical Advisory Board, systematic reviews of feedback in a broad range of healthcare settings,62•65 

and best practices from user-centered design.66 The report will use the behavioral nudge of peer comparison. 
Providers' rates will be reported relative to 1) other providers in the clinic (e.g., percentile rank), 2) overall clinic 
rates, and 3) clinic-level quality improvement targets (e.g., percent improvement from baseline). The report will 
be delivered via email monthly to providers and discussed during monthly in-person staff meetings. The report 
will be designed for easy comprehension. Furthermore, we will track the rate at which providers are engaging 
the report website to measure reach of the feedback. 
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Data source. For development, we will use the Carolina Data Warehouse, derived from the Epic EHR, 
which will be used by most participating clinics in the RCT. All patients ages 9 to 17 years of age who visited a 
participating clinic at least once within the prior two years will be included. Patients will be attributed to 
providers using a plurality algorithm - patients will be attributed to the most frequently visited provider in the 
prior two years. In the case of ties, we will attribute the patient to the most recent provider. 

Procedures. We will search for HPV vaccinations in procedures and immunization records. HPV 
vaccination procedures delivered in the healthcare system will be identified using Current Procedural 
Terminology codes for the nonavalent (90651) vaccine, which is exclusively used in North Carolina. We will 
then search the EHR for patients' history of immunization records, which have recently been linked to the 
state's immunization information system, to identify vaccinations administered previously or outside of the 
healthcare system. 

Measures. For each provider, we will calculate up-to-date HPV vaccination, defined by current HEDIS 
measures25 as the proportion of the provider's attributed patients who turn 13 years old during the 
measurement year with at least two HPV vaccines with different dates of service on or between the patient's 
9th and 13th birthdays, with at least 146 days between the first and second dose of the H PV vaccine, OR at 
least three HPV vaccines with different dates of service on or between the patient's 9th and 13th birthdays. This 
is the primary measure because it is the HPV-related component of the quality metric most healthcare systems 
are using for quality improvement and reporting standards.25 We will also include initiation (first dose) rates 
among ages 11-12 and providers' patient panel size, which is important for metric stability. 

Analysis. Once we have an initial draft report, we will interview and conduct a usability test with six to eight 
providers from our pilot qualitative interviews. CHAI Core will lead this task as well given their subject matter 
expertise and experience in user-centered design. Suggested changes will be incorporated into the report. The 
result of Aim 1 will be an engaging tool to monitor HPV vaccination rates at the provider and clinic 
levels, which will be incorporated into the Program Project's AAT Intervention Package. 

Aim 2. Demonstrate the impact of clinic-level financial incentives on HPV vaccine communication and 
uptake in healthcare systems. 

In this aim, we will conduct a cluster RCT to compare the effectiveness of AAT with clinic-level financial 
incentives versus AAT alone. AAT is an NCI-designated Research-Tested Intervention Program that instructs 
providers to use a presumptive announcement. 14 In Activity 2a, we will randomize 34 clinics (17 per arm) in a 
1 :1 ratio to each arm. In Activity 2b, we will assess the impact of each intervention arm on the change in HPV 
vaccine up-to-date and HPV vaccine initiation rates at 6, 12 and 18 months. Finally, in Activity 2c we will 
examine the change in the intermediate outcomes (cognitions and behavior) attributed to AAT via a survey of 
providers. Aim 2 will provide gold-standard, causal evidence for new interventions aimed at improving provider 
communication and increasing HPV vaccine uptake, which will reduce HPV-associated cancers. 

2a. Recruit and randomize clinics 
Participants and recruitment. Thirty-four clinics will be recruited from NCnet. Clinics must meet the 

following inclusion criteria: 1) specialize in pediatric or family medicine, 2) have 50 or more patients ages 11-12 
in the previous two years, and 3) have at least two HPV vaccine providers who provided HPV vaccine in the 
previous two years. Clinics will be ineligible for the RCT if they had received AAT in the previous six months or 
planned to do so over the next six months, already have financial incentives specifically for HPV vaccination, or 
are already above 80% up-to-date HPV vaccination coverage on the HEDIS measure. 

Following Institutional Review Board (IRB) approval, Dr. Hernandez will lead recruitment efforts using past 
NCnet relationships and proven processes. The processes include engaging system leadership first, a focus 
on clinic workflow, on-site visits by Ors. Hernandez and Trogdon, and adequate participation incentives 
(distinct from financial incentives tied to HPV vaccination coverage in the intervention arm only). Participating 
clinics will receive $2000 each, $1000 upon completion of baseline data collection and $1000 upon completion 
of final data collection. Clinics will be recruited in two phases, half in Year 2 and half in Year 3 so that 
processes can be adapted in the second phase. For each participating clinic, we will identify one or two key 
contacts for the project with whom the research study has primary communication. 

Most NCnet clinics will be part of the same healthcare system. Recruiting and randomizing clinics within a 
system has several advantages. First, a common EHR will expedite data collection. Second, clinics within a 
system may have fewer unobserved differences across intervention arms due to shared management. Finally, 
working with healthcare systems provides a natural audience for implementation of successful interventions. 
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The challenge of randomizing clinics is the risk of contamination across arms. We believe the risks are minimal 
for our intervention. The intervention of financial incentives will be restricted to clinics in the intervention arm. 
Clinics in both arms will receive AAT. It is possible that clinic-level process changes adopted in response to the 
incentives in the intervention arm could be shared with the control arm. We will ask about this in our qualitative 
interviews in Activity 3c. To the extent contamination happens, it will only serve to minimize differences 
between the control and intervention arms and make our estimates conservative. 

Randomization. After recruitment, clinics will be randomly assigned to one of two arms. Clinics in the first 
arm will receive AAT (control). 14 Clinics in the second arm will receive the same AAT and financial incentives 
with behavioral nudges (intervention). Clinics in the control arm will be waitlisted to transition to the 
intervention, which will run for an additional 12 months after the RCT. The waitlist control will increase 
acceptance within healthcare systems and avoid negative reactions in the control clinics. Randomization will 
be conducted by a biostatistician in the Data Core not affiliated with this trial. 

Clinics will be assigned in a 1 :1 proportion to the arms, stratified by the rurality of patients served and 
baseline HPV vaccination rates to ensure balance in these dimensions across arms. Rurality will be 
determined by Rural-Urban Continuum Codes (RUCC) of patients' home counties using addresses from the 
EHR.67 Patients' counties will be defined as either metro counties (RUCC=1, 2 or 3) or nonmetro counties 
(RUCC greater than 3). Clinics that serve more patients who reside in nonmetro counties than the statewide 
average (i.e., >40% of patients' counties are nonmetro) will be considered rural clinics for this RCT. At least 
25% of participating clinics overall will be rural. Using EHR data, we will calculate baseline clinic-level up-to
date HPV vaccination rates using the HEDIS definition for patients visiting the clinic in the two years ending 
prior to recruitment. Stratification will target an equal proportion of clinics in each arm above and below the 
median HPV vaccination rate at baseline. We will register our trial with ClinicalTrials.gov. 

Announcement Approach Training. Clinics in both arms will receive AAT, a NCI-designated Research
Tested Intervention Program. 14

•
1 5.49

•
68 AAT instructs providers to use a presumptive announcement, in which 

the provider begins by stating the child is due for vaccines that prevent three diseases, placing HPV cancers in 
the middle of the list, assuming the family is ready to vaccinate.14 If patients have questions or concerns, AAT 
provides skills for talking with hesitant parents, including research-tested messages for hesitant parents. The 
AAT workshop is one hour, in-clinic and provides continuing medical education credit for attendees. 
Intervention delivery will occur in spring to take advantage of summer peaks in adolescent vaccination.69 

Financial Incentives. Clinics in the intervention arm will be eligible to receive clinic-level financial incentives 
if they meet pre-determined targets for HPV vaccination rates. The design of the financial incentives will 
incorporate best practices from the literature (Table 3). 

Table 3. Best Practices from Financial Incentives Literature 

Best Practice Adaptation for RCT 

Specific and easy to track incentive behaviors17,18 HPV vaccines delivered are recorded in EHR 

Measures are amenable to change1 8 HPV vaccination rates have room to increase dramatically 

Process measures rather than outcome measures as Vaccine delivery is process measure (rather than cancers avoided) 
targets18.27 

Room for improvement from baseline1s.2s Clinics well below Healthy People 2020 targets of 80% (Table 1) 

Directed at individuals or small teams1s,21 Clinic-level incentives rather than at the healthcare system level 

Absolute targets rather than relative targets18 Healthy People 2020 target (80% completion), with staged incentive the 
closer clinics come to meeting target 

Designed in collaboration with providers and other Semi-structured pilot interviews, national survey, Clinical Advisory Board 
stakeholders18,27 

Incentives are clearly communicated to providers17,70 Introduced during AAT and re-iterated in monthly feedback 

Positive, rather than competitive, approach27 Clinic-level targets provide incentives to cooperate 

Uniform structure across different payers27 Financial incentives based on patients from all payers 

Consider dominant payment structure in place27 Clinic-level incentive on top of base fee-for-service reimbursement and any 
existing provider-level quality bonuses 

Estimate long-term effects even after incentive is withdrawn17 Analysis of HPV outcomes in the six months following removal of incentives 

Support for incentive program among medical leadership17 Assess inner context for implementation determinants 
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Financial incentives that are too small will not be effective but incentives that are too large are inefficient 
and may crowd out intrinsic motivation to improve.71 Evidence suggests a dose-response relationship between 
incentive size and quality of care outcomes.72 Therefore, our financial incentives can still be effective in the 
presence of existing pay-for-performance schemes. Our incentive sizes will be guided by formative interviews 
with providers and clinic managers in North Carolina, the national survey, and prior literature. 19

•
20

•
23

•
72 We 

propose three sizes of incentives for tiered goals met by the clinic (Table 4). The clinic-level incentives will be 
scaled to equal $1000 per provider, but aggregated and paid to the clinic, for reaching the highest tier, an 
absolute goal of 80% of patients meeting the HEDIS up-to-date measure. Including the Healthy People 2020 
goal in the incentive structure ensures clinics know the long-term goal. To keep incentives salient for clinics 
well below 80%, we will provide smaller bonuses for improvements relative to baseline. Based on our pilot 
interviews, we will let clinics distribute the incentives as they wish among healthcare professionals and staff. 

Our incentives have three key behavioral nudges. 
First, they are team-based with clinic-level targets. 
Team-based incentives create additional incentives for 
physicians and other healthcare providers within a clinic 
to cooperate and work together to achieve the HPV 
vaccination goal. 73 Second, our financial incentives will 
be structured as a commitment contract, in which an up
front payment is made to a study-held account 
earmarked for the clinic but is at a risk of loss if the 

Table 4. Example Incentives for Average Clinic 
with Six Providers 
Clinic HPV Target Clinic Bonus

HEDIS:::80% $6,000

HEDIS < 80% with::: 10% improvement $2,500

HEDIS < 80% with::: 5% improvement $1,500

improvement targets are not met. The clinic's account balance and projected loss (if any) will be included in the 
monthly feedback to increase salience. Payments will be made 12 months after the start of the trial. This 
design is intended to take advantage of the behavioral bias of loss aversion or the endowment effect, in which 
people exert more effort to avoid a loss than to achieve a similarly-sized gain.34•37 Finally, providers in the
intervention arm will receive monthly, automated provider feedback of each providers' HPV vaccination rates 
relative to other providers in the clinic. Peer comparison is intended to motivate providers to improve for social 
esteem. 

2b. Assess HPV vaccination uptake 
Procedures. Clinics will participate in the RCT for one year. AAT will take place in the first quarter of the 

intervention year. The provider-level feedback and incentive interventions will be active for 12 months. 
Measures. We will measure the HPV vaccination outcomes in the EHR for the 12-month periods ending 0 

months (baseline), 6 months (preliminary), 12 months (post-intervention), and 18 months (long-run to assess 
outcomes after removal of incentives) after the start of the intervention. All measures will be calculated among 
all patients who visited a participating clinic during the study period. The primary outcome measure will be up
to-date HPV vaccination as defined by current HEDIS measures (i.e., among adolescents who turned 13 in the 
prior _ 12 �?_nt�s; A?tivity 1b). The second_ary outcomes will be HPV Table 5_ Long-Term Outcome 
vaccine in1�1at1on (first dose) and compl_et1on ra�es (two doses) Measures from EHR 
among patients who turned 11 and 12 1n the prior 12 months 
(recommended ages for the vaccine according to ACIP) and 
patients who turned 13 to 17 in the prior 12 months (Table 5). We 
will also measure the following covariates at the clinic-level from the 
EHR, trial participant survey (Activity 2c), and public sources: sex 
mix of patients, mix of patients residing in rural and non-rural areas, 
rural/non-rural location of the clinic, total number of patients ages 
11-12 and 13-17, payer mix, number of providers, history of HPV
quality improvement activities, ownership structure, and patient
centered medical home status. The trial participant survey will also 
collect provider specialty and years of experience. 

Measure 

Primary: HPV vaccine 
completion (HEDIS) 

Secondary: HPV vaccine 
in itiation, 11-12 years and 
13-17 years 

Secondary: HPV vaccine 
completion, 11-12 years 
and 13-17 years 

Description 

Up-to-date at age 
13 

At least one dose 

Two doses 

Analyses. We hypothesize that the addition of financial incentives to AAT will increase HPV vaccination 
relative to AAT alone. For all analyses, analysts will be blinded to each clinic's arm. 

Inferential Analyses. The main analysis will be intent-to-treat, retaining outcomes for clinics that disenroll 
from the trial for any reason during the intervention. We will estimate a generalized estimating equation (GEE) 
model for HPV vaccination using patient-level data from the EHR (0=not up-to-date, 1 =Up-to-date). Using a 
sample of patients not yet up-to-date at baseline who visited the clinic during the study period, the GEE model 
will account for patients clustered by clinic. We will use a binomial link and logit family. The main effect will be 
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an indicator for intervention arm (at the clinic level). The coefficient represents the difference in the log odds of 
HPV vaccination at follow-up across the intervention and control arms. We will also adjust for baseline 
covariates listed above. This analysis will provide an estimate of the effect of financial incentives on HPV 
vaccination rates. We will repeat these analyses separately for each time point (6-, 12-, and 18-month follow 
up) and HPV vaccine outcome (Table 5). When initiation is the dependent variable, the sample will include 
patient not yet vaccinated who visited the clinic during the study period. 

Exploratory Analyses. Several clinic characteristics could moderate the effect of the intervention. First, 
clinics that primarily serve patients who live in rural areas are different from clinics that primarily serve patients 
who live in non-rural areas in many dimensions that could affect their ability to respond to information provided 
in the feedback and the financial incentives. Project 4 will provide valuable information from their first aim in the 
development phase of our project about key differences in rural and non-rural clinics with respect to HPV 
vaccination. Second, clinics with higher baseline HPV vaccination rates have less room to improve. 
Conversely, clinics with higher baseline rates (but not yet at target) may have higher capability to implement 
quality improvement initiatives. Finally, the interventions can differ in their impact based on the number of 
providers in the clinic. Providers in smaller clinics may find it easier to cooperate, harder to "free ride" on 
others, and to share information and tactics. To test for moderating effects of the interventions, we will repeat 
the GEE models described above adding interactions of the intervention arm variable with each of the following 
clinic-level variables: rural/non-rural mix of patients, baseline HPV rates, number of providers, and sex as a 
biological variable. 

Statistical Power. Assuming 17 clinics in each arm, 112 13-year old patients per clinic not up-to-date on 
average (Table 1 ), a 15 percentage point increase in the control arm (secular trend + AAT), 14 and a intraclass 
correlation of 0.033 (author calculations from AAT studies), we will have 80% power to detect a minimum of an 
8 percentage point difference in our primary outcome in two-sided tests at a 95% confidence level. This effect 
size is similar to that found in earlier studies of provider incentives for other vaccinations,19

•
22 some of which 

detected effect sizes up to 19 percentage points. 19 

2c. Examine change in provider cognitions and behavior 
Procedures. We will survey all providers in participating clinics (n=~204) at baseline (immediately before 

the AAT workshop, TO), immediately after the AAT workshop (T1 ), and at the end of the intervention 12 months 
later (T2). We will use paper surveys for TO and T1 and web-based Redcap surveys for T2. We will email a 
link to the survey, sending up to six email and phone reminders. Providers will receive $100 to complete TO 
and T1 and $100 to complete T2. 

Measures. Table 6 describes the measures for the intermediate outcomes that will be included in the trial 
participant survey at all time points (TO, T1 and T2). We will measure each domain from the conceptual model 
for cognitions and behaviors using a single item with a 5-point Likert scale response. Items for cognitions were 
developed by IMPACT team Table 6. Selected Intermediate Outcomes from Trial Participant Survey
members and used in the 
original evaluation of the AAT. 14 

We will also include an item to 
capture providers' perceptions of 
the effectiveness of incentives in 
changing their behavior (T2). 

Analyses. We hypothesize 
that financial incentives with 
AAT will improve cognitions and 
behavior relative to AAT alone. 
The proposed mechanism is that 
financial incentives improve 
cognitions through changing 
attitudes, establishing new 
social norms, and increasing 

Measure 

Cognitions 

Attitudes 

Social norms 

Perceived behavioral control

Intention to recommend

Behavior: Use of presumptive 
announcements 

Description

It is important to me that my patients get a recommendation for 
HPV vaccine before age 13.

It is the norm for our team to routinely recommend HPV
vaccine for patients before age 13.

I feel confident our team can recommend HPV vaccine 
effectively for our adolescent patients. 

I intend to make sure all patients get an HPV vaccine 
recommendation before they turn 13. 

When I first talk about HPV vaccine, I use language that 
assumes parents are ready to vaccinate.

intentions to recommend, which will change HPV vaccine recommendation behavior. We will estimate two-
level (provider and clinic) generalized linear mixed-level regression models with a log link and Poisson family. 
The main effects will be an indicator for time (pre vs post), an indicator for intervention arm (at the clinic level) 
and an interaction of time and intervention arm. Models will include random effects for clinics and will adjust for 
baseline covariates listed above. 
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PHS Human Subjects and Clinical Trials Information 

Use of Human Specimens and/or Data 

Does any of the proposed research in the 

application involve human specimens and/or data • 

Provide an explanation for any use of human 

specimens and/or data not considered to be 

human subjects research. 

Are Human Subjects Involved 

Is the Project Exempt from Federal regulations? 

Exemption Number 

Other Requested Information 

Tracking Number: GRANT13205496 

0 Yes 

• Yes

o Yes

e No 

O No 

e No 

0MB Number: 0925-0001 

Expiration Date: 02/28/2023 

01 02 03 04 05 06 07 OH 
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Section 2 - Study Population Characteristics (Study 1) 

2.1. Conditions or Focus of Study 

0 To examine whether financial incentives tied to clinic-level improvement in HPV vaccination rates can further improve HPV 
vaccine communication and uptake. 

2.2. Eligibility Criteria 

Aim 1Activity 1b• Electronic health record (EHR) data will be queried for patients meeting the following criteria:1) Aged 9 to 
172) Had at least one visit with a pediatric or family medicine clinic within the UNC system in the prior two years• Usability
testing will be conducted with 6-8 providers meeting the following criteria: 1) HPV vaccine providers (physicians, physician
assistants, and nurse practitioners)2) Provided HPV vaccinations to adolescent patients aged 9-17 in the prior two yearsAim
2Activity 2aClinics will be recruited into the trial that meet the following criteria:1) Specialize in pediatric or family medicine2)
Have at least 50 or more patients aged 11 to 12 in the prior two years3) Have at least two HPV vaccine provider who provided
HPV vaccine in the prior two years4) No Announcement Approach Training (AAT) in last 6 months or coming 6 months5) No
existing financial incentives tied specifically to HPV vaccination6) HEDIS HPV up-to-date measure< 80%.Activity 2bVaccine
coverage at the clinic level will be evaluated using EHR data for patients who meet the following criteria: 1) Aged 11-12 or

13-172) Had at least one visit with a clinic that was recruited into the trial in Activity 2a during the studyActivity 2cChange in
communication cognitions and behaviors will be evaluated based on a survey of providers who meet the following criteria:1)
Providers at one of the clinics recruited into the trial in Activity 2aAim 3Activities 3b and 3c1) Providers and clinic managers
from the clinics participating in the Aim 2 trial (see clinic inclusion criteria above)

2.3. Age Limits Min Age: 18 Years Max Age: 99 Years 

2.3.a. Inclusion of Individuals Across the Lifespan lnclusionoflifespanP2r1045595414.pdf 

2.4. Inclusion of Women and Minorities lnclusionWomenMinoritiesP2r1045595415.pdf 

2.5. Recruitment and Retention Plan RecruitmentP2r1045595416.pdf 

2.6. Recruitment Status Not yet recruiting 

2. 7. Study Ti meline TimelineP2r1 045595417. pdf 

2.8. Enrollment of First Participant 12/01/2021 

Tracking Number: GRANT13205496 
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INCLUSION OF INDIVIDUALS ACROSS THE LIFESPAN - Project 2 

The surveys and interventions will focus on primary care professionals, so only adults working in their 
professional roles in pediatric primary care will be included in the studies. The effectiveness of the planned 
interventions for the Aim 2 trial will be evaluated using electronic health record data to calculate the proportion 
of adolescent patients ages 9-17 years who have initiated the HPV vaccine series and the proportion of 
adolescent patients who are up to date on HPV vaccinations. We will not interact with children as part of the 
trial or other planned studies. 
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Potential risks 
We anticipate that risks to participants will be minimal and manageable. There are no biospecimens that 

will be collected or stored for the purpose of this proposed study. We are not specifically targeting any of the 
following special classes of people: prisoners, institutionalized individuals, or other special classes of subjects 
who may be considered vulnerable populations. 

No patients will be contacted directly for the proposed study. Adolescents whose EHR data are being used 
in Aims 1 and 2 will not be contacted directly. Providers participating in our data collection efforts will answer 
questions about their professional and work beliefs and behaviors. We are not discussing highly personal or 
sensitive topics with any provider participants. 

The main risk is breach of confidentiality. The plan for mitigating this risk is discussed below (under 
"Adequacy of protections against risk"). All information about human subjects will be maintained by UNC. All 
members of the study team will abide by applicable laws and regulations regarding the protection of patient 
privacy and confidentiality in human subjects research. 

Adequacy of protection against risks 

Recruitment and informed consent 
National primary care team survey. Please refer to the Data Core for Inclusion Enrollment Report and other 

Human Subjects information for the national survey. 
Cognitive testing. Cognitive testing will be conducted with eight local providers in NCnet. The informed 

consent process will occur at the beginning of the testing. The interviewer will read the consent form aloud to 
the participant to explain the study's purpose, potential risks, expected benefits, protection of confidentiality 
and time expectations. The interviewer and participant will both sign the informed consent form, and the 
participant will retain a copy of the form for his or her records. The consent form will include contact information 
for the IRB and the Principal Investigator in case participants have concerns or questions about the study. 

EHR query. EHR data will be stored on a password-protected secure server and all study members who 
access the EHR data will be bound by a signed Data Use Agreement (DUA) to keep confidential all personal 
identifiers and information. The data contain information on medical procedures, diagnoses, prescriptions, and 
patient demographics and will be stripped of names, telephone numbers, addresses, social security numbers, 
medical record numbers. We anticipate the query to be exempt from the informed consent process since data 
are collected for administrative purposes at the time of service, no interactions with patients will take place, and 
direct identifiers are not available in the data. 

Surveys with RCT providers. Pre- (TO) and post-training (T1) surveys will take place in the context of the 
AAT workshops. The UNC IRB has previously considered this activity to be quality improvement rather than 
human subjects research, and therefore does not require consent. If the IRB deems this activity to be human 
subjects research, we will use a process of passive consent used in previous trainings in which a consent form 
is included in the participant materials and is referred to by the facilitator. Participants are given the opportunity 
to ask questions about the study at that point during the training. 

T2 survey participants will read an electronic version of the informed consent form before beginning the 
survey and will be asked to select a checkbox to confirm their consent. The consent forms for this survey will 
include information about the study's purpose, that there is minimal risk involved, expected benefits, that 
survey responses are confidential, time expectations, and that they can stop the survey or not answer any 
question at any time. The form will also include contact information for the IRB and Principal Investigator in 
case participants have concerns or questions about the study. 

Phone interviews. The consent procedures for the phone interview are identical to "Cognitive testing" with 
the following modifications for telephone interviews. The study team member will email the consent form in 
advance, and at the start of the call, they will review the consent form using the process described above and 
ask for verbal consent to participate before proceeding. We anticipate obtaining informed consent verbally will 
be appropriate given that participants are adults and the interviews will not cover sensitive information. In
depth interviews will be recorded and transcribed for accuracy. Audio recordings will be destroyed once they 
have been transcribed and any identifying information will be redacted from the transcriptions. 

Web-based cost logs. The consent procedures for the web-based cost logs are identical to "Surveys with 
RCT providers" above. 
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Protection against risk 
The informed consent process will ensure that participants are aware of the potential risks of participating 

in the study. If we need to provide informed consent for the pre- and post-trainings surveys, the participant 
consent form included with the training materials will also outline potential risks of participating in the study. We 
will also remind participants of their right to drop out of the study at any point without consequence. 

We will not share information or data provided by study participants, nor will we share data accessed in the 
EH Rs. All information will be kept confidential, and identification numbers will be used rather than the names of 
study participants. SuNey vendors will provide us with de-identified datasets. All study materials will be kept in 
a locked file accessible only to key study personnel. All computer files will be stored on a secure, password
protected server and accessed on computers that are password-protected, with I RB-approved personnel 
having access. Audio recordings from the cognitive testing and phone interviews will be destroyed once data 
analysis is complete. Staff members must complete an online IRB research ethics training course and other 
confidentiality certification procedures upon employment. Policies regarding the confidential nature of the data 
collected, processed, and stored will be explained to all personnel, who must then sign a confidentiality 
agreement before being allowed access to the confidential information. In addition to this initial training, we will 
reinforce the need for careful and confidential handling of data at staff meetings. 

Potential benefits 
By taking part in this study, participants may increase their knowledge of the impact of financial incentives 

on HPV vaccine uptake and provider communication. Participants may also experience personal satisfaction of 
knowing they have contributed to a research project aimed at understanding inteNentions that may improve 
the provision of the HPV vaccine. They will also receive monetary compensation for the time they invest in the 
study. 

Importance of knowledge to be gained 
Given that the risk to participants is minimal and manageable, the knowledge to be gained has the potential 

to fill an important research gap. Specifically, scientific findings will provide evidence for the value of HPV 
communication interventions. Ultimately, this work will greatly improve public health by reducing the incidence 
of HPV-associated cancers. 
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DATA AND SAFETY MONITORING PLAN- Project 2 

The Project Lead, Dr. Trogdon, will be responsible for monitoring of the data and safety of the study 
participants. The proposed studies will be monitored by the UNG IRB. Any unanticipated problems, serious and 
unexpected adverse events, deviations, or protocol changes will be promptly reported by the Project Lead to 
the IRB and sponsor agency, if appropriate. 

UNG Lineberger Comprehensive Cancer Care Center has an established Data Safety Monitoring Plan in 
place. The UNC Lineberger's Director and the Associate Director for Clinical Research have the overall 
responsibility for policy on the data and safety monitoring of clinical trials. The Data Safety Monitoring 
Subcommittee (DSMS) is the primary agent for the assuring data and safety monitoring. The DSMS meets 
monthly and has the following responsibilities: 1) Reviewing serious adverse event reports from all active 
clinical trials and assuring that these have also been reported to the IRB and other appropriate agencies; 2) 
Reviewing data and safety monitoring reports that are required of all active clinical trials; and 3) 
Recommending appropriate actions (closure, increased monitoring, etc.) to the IRB based on reviews of 
serious adverse events and periodic reports. 

The DSMS findings, when necessary, will be sent to IRB and to the School of Medicine's Data and Safety 
Monitoring Board (SOM-DSMB). Following a joint session that will include the SOM-DSMB and a 
representative of the DSMS, a final report and recommendation regarding continuation or closure of a study 
will be made to the IRB, reflecting input from both groups. Final responsibility and authority for closing or 
amending such trials will rest with the IRB. 

NIH grant applications require clinical trials to have a data safety and monitoring plan, but some do not 
require a data safety monitoring board (DSMB) or data monitoring committee (DMC). The NCI in 2001 stated, 
"there is no longer a blanket requirement for DSMB (DMC) in the cases of low-risk behavioral and nutritional 
trials ... All such trials should include a data . .. monitoring plan, but this may or may not include a DSMB (DMC)". 
We believe that our research projects are low risk and do not meet the definition of clinical trials requiring a 
data safety monitoring board. However, to the ensure maximum protection of human subjects, we will submit 
our research project information to the SOM-DSMB listed above and allow them to make the final decision 
regarding risk to participants and whether our studies should receive their supervision. We do not anticipate 
that our studies will require ongoing supervision by the SOM-DSMB. 
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Section 4 - Protocol Synopsis (Study 1) 

4.1. Study Design 

4.1.a. Detailed Description 

Recruitment: Clinics will be recruited from NCnet, a practice-based research network at UNC. To be eligible to 
participate, clinics must meet the following inclusion criteria: 1) specialize in pediatric or family medicine, 2) have 
50 or more patients aged 11 and 12 years in the previous two years, and 3) have at least 2 HPV vaccine provider 
who provided HPV vaccine in the previous two years. Clinics will be ineligible for the RCT if they had taken part in 
Announcement Approach Training (AA T) in the previous six months or planned to do so over the next six months, 
already have financial incentives specifically for HPV vaccination, or are already meeting the goal of 80% up-to-date 
on the HEDIS measure. Randomization: After recruitment, clinics will be randomly assigned to one of two arms. Clinics 
in the first arm will receive AAT (control). Clinics in the second arm will receive the same AAT and a financial incentive 
via commitment contract tied to clinic-level improvement in HPV vaccine coverage (intervention). Clinics in the control 
arm will be wait listed to transition to receive the intervention after the end of the RCT to increase acceptance within 
healthcare systems and to avoid negative reactions in the control clinics. Clinics will be blinded to their assigned 
arm at recruitment. Randomization will be conducted by a biostatistician in the Data Core not affiliated with this trial. 
Clinics will be assigned in a 1 :1 proportion to the arms, stratified by the rurality of patients served and baseline HPV 
vaccination coverage rates to ensure balance in these dimensions across arms. Detailed description of intervention: 
Announcement Approach training (AAT)Clinics in both arms will receive AAT. The AAT instructs providers to use a 
presumptive recommendation, in which the provider announces the vaccines the child is due for, assuming the family is 
ready to vaccinate. AAT is one hour, conducted in clinic and provides continuing medical education credit for attendees. 

Financial Incentives Clinics in the intervention arm will be eligible to receive clinic-level financial incentives if they meet 
pre-determined targets for HPV vaccination coverage. We propose three sizes of incentives for each tiered goal met by 
the clinic. The clinic-level incentives will be scaled to equal $1000 per provider, but aggregated and paid to clinic, for 
reaching highest tier, an absolute goal of 80% of patients meeting the HEDIS up-to-date measure. To keep incentives 
salient for clinics well below 80%, we will provide smaller bonuses for improvements relative to baseline. These levels 
were supported as salient by interviews with providers and clinic managers in the pilot phase. Finally, providers in the 
intervention arm will receive monthly, automated provider feedback of each providers' HPV vaccination rates relative to 
other providers in the clinic. 

4.1.b. Primary Purpose Prevention 

4.1.c. Interventions 

Type Name 

Other AAT and clinic-level financial 
incentives (intervention) 

Other AAT (control) 

4.1.d. Study Phase 

Is this an NIH-defined Phase Ill Clinical Trial? 

Tracking Number: GRANT13205496 

Description 

The Announcement Approach Training (AAT) instructs providers to use 
a presumptive recommendation, in which the provider announces the 
vaccines the child is due for, assuming the family is ready to vaccinate. 
AAT is one hour, conducted in clinic and provides continuing medical 
education credit for attendees. Providers in the intervention arm will also 
receive monthly, automated provider feedback of each providers' HPV 
coverage relative to other providers in the clinic. Clinics in the intervention 
arm will also be eligible to receive clinic-level financial incentives if they 
meet pre-determined targets for HPV vaccination coverage. The clinic-

level incentives will be scaled to equal $1000 per provider, but aggregated 
and paid to clinic, for reaching highest tier, an absolute goal of 80% of 
patients meeting the HEDIS up-to-date measure. To keep incentives 
salient for clinics well below 80%, we will provide smaller bonuses for 
improvements relative to baseline. 

The Announcement Approach Training (AAT) instructs providers to use 
a presumptive recommendation, in which the provider announces the 
vaccines the child is due for, assuming the family is ready to vaccinate. 
AAT is one hour, conducted in clinic and provides continuing medical 
education credit for attendees. 

N/A 

o Yes
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4.1.e. Intervention Model 

4.1.f. Masking 

o Participant

4.1.g. Allocation 

4.2. Outcome Measures 

Type Name 

Primary HPV completion rate (HEDIS) 

Secondary HPV vaccine initiation rate 
(11-12 year old patients) 

Secondary HPV vaccine initiation rate 
(13-17 year old patients) 

Other Use of presumptive 
announcements 

Other Attitudes 

Other Social norms 

Other Perceived behavioral control 

Other Intention to recommend 

Other Acceptability 

Other Adoption 

Other Appropriateness 

Other Cost 

Other Feasibility 

Tracking Number: GRANT13205496 

Parallel 

o Yes

O Care Provider 

Randomized 

Time Frame 

0 months (baseline), 6 months 
(preliminary), 12 months (post-
intervention), and 18 months 
(long-run) 

0 months (baseline), 6 months 
(preliminary), 12 months (post-
intervention), and 18 months 
(long-run) 

0 months (baseline), 6 months 
(preliminary), 12 months (post-
intervention), and 18 months 
(long-run) 

0 months (baseline) and 12 
months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 

months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 

O months (baseline) and 12 
months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 

12 months (post-intervention) 

0 months (baseline), 
immediately following AAT, 12 
months (post-intervention) 
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e No 

O Investigator O Outcomes Assessor 

Brief Description 

The primary outcome measure will be HPV 
vaccine completion rate as defined by current 
HEDIS measures (i.e., among adolescents who 
turned 13 in the prior 12 months) assessed at the 
provider and clinic levels. 

Proportion of patients who turned 11 and 12 in the 
prior 12 months who received at least one dose of 
HPV vaccine at the provider and clinic levels. 

Proportion of patients who turned 13 to 17 in the 
prior 12 months who received at least one dose of 
HPV vaccine at the provider and clinic levels. 

Provider survey: When I first talk about HPV 
vaccine, I use language that assumes parents are 
ready to vaccinate. 

Provider survey: It is important to me that my 
patients get a recommendation for HPV vaccine 
before age 13. 

Provider survey: It is the norm for our team to 
routinely recommend HPV vaccine for patients 
before age 13. 

Provider survey: I feel confident our team can 
recommend HPV vaccine effectively for our 
adolescent patients. 

Provider survey: I intend to make sure all patients 
get an HPV vaccine recommendation before they 
turn 13. 

Provider survey: satisfaction with the intervention 

Provider survey: use of the announcement 
approach 

Provider survey: relevance of AAT and financial 
incentives in provider's clinic 

The cost per clinic to deliver and use interventions 

Provider survey: ability to facilitate A
A 

T and use 
AA and financial incentives 
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