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An average of 25,900 cases of human papillomavirus
(HPV)-associated cancers are newly diagnosed in the
United States each year.1,2 An estimated 14 million
people are newly infected with HPV each year, and
nearly half of these infections occur in people aged
14–25 years.3 Although most infections resolve over
time, persistent infection with oncogenic HPV types
is associated with a variety of cancers. Virtually all
cervical cancers are caused by HPV, along with 90% of
anal, 69% of vaginal, 60% of oropharyngeal, 51% of
vulvar, and 40% of penile cancers.1 Furthermore, 87%
of anal, 76% of cervical, 60% of oropharyngeal, 55%
of vaginal, 44% of vulva, and 29% of penile cancers
are caused by oncogenic HPV type 16 or 18.4 Of the
35,000 HPV cancers reported in 2009 in the United
States, 39% occurred in males.1
Three HPV vaccines are currently available in the
United States. One is a bivalent vaccine (designated as
HPV2) designed to protect against HPV types 16 and
18, which are responsible for the most HPV-associated
cancers. One is a quadrivalent vaccine (HPV4), which
protects against HPV types 16 and 18 and two additional
types, 6 and 11, that are the most common causes of
genital warts. One is a nonavalent vaccine (HPV9)
that protects against HPV types 6, 11, 16, and 18, and
offers additional protection against five oncogenic
HPV types, 31, 33, 45, 52, and 58. To prevent cancers
associated with HPV infections, the Advisory Committee
on Immunization Practices (ACIP) recommends HPV
immunization for all children aged 11 or 12 years with
the licensed three-doses series. The ACIP has recommended routine HPV immunization for girls since
2006 and for boys since 2011.2
Despite ACIP’s recommendations, rates of vaccination have remained low. In 2013, initiation rates for
the HPV vaccine series were just 57.3% for girls and

34.6% for boys, and completion rates were ,40% for
girls and 15% for boys.2 These completion rates are well
below the national Healthy People 2020 target of 80%.
CHARGE TO THE NATIONAL VACCINE
ADVISORY COMMITTEE
To address the currently low HPV vaccination coverage
rates, the Assistant Secretary for Health (ASH) charged
the National Vaccine Advisory Committee (NVAC)
to review the current state of HPV immunization, to
understand the root cause(s) for the observed relatively
low vaccine uptake (both initiation and series completion), and to identify existing best practices, all with a
goal of providing recommendations on how to increase
use of this vaccine in young adolescents.
NVAC established the Human Papillomavirus Working Group (working group) in February 2013. In July
2013, the working group began hearing from external
experts and stakeholders (Table 1) to inform its work
and recommendations.
Concurrently, the President’s Cancer Panel (PCP), a
federal advisory committee of the National Institutes of
Health’s National Cancer Institute, was working on its
annual report to the President. The PCP highlighted
opportunities for primary prevention of cancer and
focused on the use of HPV vaccines to prevent HPVassociated cancers. Its report, Accelerating HPV Vaccine
Uptake: Urgency for Action to Prevent Cancer, released on
February 10, 2014, provided recommendations on
how to increase the use of HPV vaccination (Table 2).5
The PCP presented its recommendations to the
NVAC on February 11, 2014. Among other recommendations, the report recommended that NVAC “be
given responsibility for monitoring the status of uptake
and implementation of the recommendations.”5 The
NVAC asked the working group to fully review the
report and determine whether or not the NVAC should
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Table 1. Invited speakers and topic presentations to the National Vaccine Advisory Committee
Human Papillomavirus Working Group, teleconferences, 2013–2014
Topic

Speaker(s)

Current epidemiology of vaccination coverage and vaccinepreventable diseases/background and proposed strategies
for solution
“Human papillomavirus vaccination coverage among
adolescents, 2007–2013, and postlicensure vaccine
safety monitoring, 2006–2014—United States.”
Morbidity and Mortality Weekly Report, July 25, 2014
International perspective (United Kingdom and Canada)
Industry perspective
Research and communication
Provider barriers and federal opportunities
Provider groups

Melinda Wharton and Shannon Stokley, CDC

David Salisbury, UK Department of Health; and John Spika, Public
Health Agency of Canada
Liana Clark, Merck
Dan Kahan, Yale University
Elizabeth Sobczyk, American Academy of Pediatrics; and Jamie Loehr,
American Academy of Family Physicians
Barbara Rimer, President’s Cancer Panel

President’s Cancer Panel and follow-up from the
panel’s report
Systems barriers and federal opportunities
Utilizing pharmacies: what remains to be done with state
legislation and registries
Alternative locations and programs in schools, Chicago
Assessment, Feedback, Incentives, and eXchange
Parental and adolescent barriers and federal opportunities
Communicating with parents and adolescents
Community strategies for adolescent health
Opportunities to engage cancer organizations and other
interested stakeholders
Potential changes to vaccine products and dosing
Alternative schedules and new vaccine development

Mitchel Rothholz, American Pharmacists Association
Ken Alexander, University of Chicago; and Rachel Caskey, University
of Illinois at Chicago
Noel Brewer, University of North Carolina; and Shannon Stokley, CDC
Jessica Kahn, Cincinnati Children’s Hospital Medical Center, Division
of Adolescent and Transition Medicine
Wilma Robinson, Department of Health and Human Services, Office
of Adolescent Health
Nichole Bobo, National Association of School Nurses
Jessica Kahn, Cincinnati Children’s Hospital Medical Center, Division
of Adolescent and Transition Medicine
Doug Lowy, National Institutes of Health, National Cancer Institute

CDC 5 Centers for Disease Control and Prevention

endorse and adopt the recommendations of the PCP
and advise the ASH to do the same. On June 11, 2014,
two recommendations were endorsed by the full NVAC.

be done by hearing an annual progress report from
HPV vaccination stakeholders identified in the PCP
report.

SUPPORT FOR THE PCP REPORT
AND RECOMMENDATIONS

ADDITIONAL NVAC RECOMMENDATIONS

Recommendation 1. The ASH should endorse the
PCP report, Accelerating HPV Vaccine Uptake:
Urgency for Action to Prevent Cancer, and adopt the
recommendations outlined therein.

Recommendation 2. As the PCP recommended,
NVAC should monitor “the status of uptake and
implementation of the recommendations.” This should

After endorsing Recommendations 1 and 2, the NVAC
asked the working group to determine whether the PCP
report completely addressed the charge given by the
ASH, and, if not, whether the NVAC should consider
making additional recommendations. The working
group identified three additional recommendations,
along with sub-recommendations, that complement
those in the PCP report. These recommendations were
developed after hearing from several external experts
and incorporating the most recent data on strategies

Public Health Reports / January–February 2016 / Volume 131

NVAC Recommendations to Address Low HPV Vaccination Rates



19

Table 2. Goals, objectives, and responsible stakeholders outlined in the report, “Accelerating HPV vaccine
uptake: urgency for action to prevent cancer,” President’s Cancer Panel, 2014a
Goals and objectives

Responsible stakeholder(s) and other entities

Goal 1: Reduce missed clinical opportunities to recommend
and administer HPV vaccines
Objective 1.1: CDC should develop, test, disseminate,
and evaluate the impact of integrated, comprehensive
communication strategies for physicians and other relevant
health professionals.

CDC

Objective 1.2: Providers should strongly encourage HPV
vaccination of age-eligible males and females whenever other
vaccines are administered.

Health-care providers, health professional organizations (e.g.,
American Academy of Pediatrics, American Academy of
Family Physicians, American Congress of Obstetricians and
Gynecologists, Society for Adolescent Health and Medicine)

Objective 1.3: Health-care organizations and practices should
use electronic office systems, including electronic health
records and immunization information systems, to avoid missed
opportunities for HPV vaccination.

CDC, health professional organizations (e.g., American
Academy of Pediatrics, American Academy of Family
Physicians, American Congress of Obstetricians and
Gynecologists, Society for Adolescent Health and Medicine)

Objective 1.4: Health-care payers should reimburse providers
adequately for HPV vaccines and for vaccine administration
and services.

Health insurance companies, America’s Health Insurance Plans,
Medicaid, health-care organizations

Objective 1.5: The current Healthcare Effectiveness Data and
Information Set quality measure for HPV vaccination of
adolescent females should be expanded to include males.

National Committee for Quality Assurance

Objective 1.6: Create a Healthy People 2020 HPV vaccination
goal for males.

U.S. Department of Health and Human Services

Goal 2: Increase parents’, caregivers’, and adolescents’ acceptance
of HPV vaccines
Objective 2.1: CDC should develop, test, and collaborate with
partner organizations to deploy integrated, comprehensive
communication strategies directed at parents and other
caregivers, and also at adolescents.

CDC

Goal 3: Maximize access to HPV vaccination services
Objective 3.1: Promote and facilitate HPV vaccination in venues
outside the medical home.

State and local health departments; state legislatures,
American Pharmacists Association

Objective 3.2: States should enact laws and implement policies
that allow pharmacists to administer vaccines to adolescents,
including younger adolescents.

State legislatures, health professional organizations (e.g.,
American Academy of Pediatrics, American Academy of
Family Physicians, American Congress of Obstetricians and
Gynecologists, Society for Adolescent Health and Medicine,
American Pharmacists Association)

Objective 3.3: Overcome remaining barriers to paying for HPV
vaccines, including payment for vaccines provided outside
the medical home and by out-of-network or non-physician
providers.

Health insurance companies, health insurance Exchanges,
America’s Health Insurance Plans, state insurance
commissions

Goal 4: Promote global HPV vaccine uptake
Objective 4.1: The United States should continue its collaboration
with and support of GAVI to facilitate HPV vaccine introduction
and uptake in low-income countries.

The President, Congress
U.S. Department of Health and Human Services (CDC,
National Cancer Institute), U.S. Agency for International
Development

Objective 4.2: The United States should continue to support
global efforts to develop comprehensive cancer control plans
and cancer registries in low- and middle-income countries.

The President, Congress, U.S. Department of Health and
Human Services (CDC, National Cancer Institute)

National Cancer Institute (US). Accelerating HPV vaccine uptake: urgency for action to prevent cancer. A report to the President of the United
States from the President’s Cancer Panel. Bethesda (MD): National Cancer Institute; 2014.
a

HPV 5 human papillomavirus
CDC 5 Centers for Disease Control and Prevention
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to increase HPV vaccination coverage. The ASH also
asked the NVAC to identify strategies to overcome
barriers to both initiation and completion of the HPV
vaccine series.
The full set of recommendations, including Recommendations 3, 4, and 5, with sub-recommendations was
approved on June 9, 2015.
Recommendation 3. The ASH should work with
relevant agencies and stakeholders to develop
evidence-based, effective, coordinated communication
strategies to increase the strength and consistency
of clinician recommendations for HPV vaccination
to adolescents (both males and females) in the
recommended age groups and to improve acceptance
among parents/guardians, adolescents, and
young adults.

Recommendation 3.1. Develop practical tools to
increase clinicians’ skills and confidence in promoting
HPV vaccination as a routine adolescent vaccine and
part of routine adolescent care. These communication
tools should equip clinicians to emphasize HPV
vaccine as a cancer prevention strategy, to increase
clinicians’ ability to respond to questions from
parents/guardians and adolescents about HPV as a
sexually transmitted infection, and to enable clinicians
to effectively address parental hesitancy.

Recommendation 3.2. Develop evidence-based,
culturally competent communication strategies for
parents/guardians, adolescents, and young adults that
address key beliefs driving decisions to vaccinate and
address barriers to vaccination.

Recommendation 3.3. Promote collaboration among
all stakeholders to coordinate communications and
messaging that increase message consistency across
professional organizations and their constituencies.

Recommendation 3.4. Utilize multiple methods for
communication, including one-on-one counseling,
public health messaging, social media, and decision
support systems.

Recommendation 3.5. Promote science-based media
coverage about HPV vaccination and appropriate
response to media coverage that does not
adequately reflect the science of HPV vaccines and

HPV vaccination recommendations.

Both the PCP and the NVAC concluded that weak
and inconsistent provider recommendations and low
parental demand for HPV vaccination are two barriers
to increasing coverage rates. National Immunization
Survey data show that elimination of missed clinical
opportunities to administer HPV vaccination would
result in coverage rates of 80%–90% for the first dose.
Missed clinical opportunities are defined as visits to a
provider in which at least one other recommended
adolescent vaccination was received.2 These data are
concerning because they indicate that adolescents are
visiting their providers and receiving routine vaccines
but are not being vaccinated against HPV. These data
also indicate a great opportunity for improving HPV
vaccination coverage rates. Recommendation 3 builds
upon several recommendations in the PCP report to
develop strategies to support providers in effectively
communicating the importance of HPV vaccination,
to increase parental and adolescent demand for HPV
vaccination, and to coordinate stakeholders to encourage consistent evidence-based messaging.
Providers most often cite financial concerns and
parental attitudes and concerns as barriers to providing HPV vaccination to their patients.6 Discomfort
with addressing questions about sexually transmitted
infections and safety concerns are additional barriers
for providers.7,8 Office strategies, such as reminderrecall systems and the distribution of information
and educational materials from provider professional
organizations, may help increase vaccination rates.
The National Immunization Survey reported that
one-third of parents/guardians of girls and more
than half of parents/guardians of boys did not receive
a recommendation for HPV vaccination from their
clinicians.2 Although providers anticipate parental
hesitancy about HPV vaccination, most parents/guardians report they would accept the vaccine for their
adolescent children if their providers recommended
it. Surveyed parents/guardians who have refused HPV
vaccination for their children give a broad range of
reasons, including the need for more information
about HPV vaccination. They also cite other concerns
as reasons for delaying or refusing HPV vaccination for
their children: perceptions about safety, concerns about
the vaccine’s potential effect on sexual behavior, belief
in a low risk of HPV infection, and a belief that their
children are too young to need the vaccine.6
Taking these concerns into account the NVAC
recommends that providers be supported with the
information and tools they need to effectively and confidently recommend HPV vaccination for their patients
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and engage in any conversations that arise from that
recommendation. The NVAC further recommends
development of targeted communication strategies for
parents/guardians and adolescents.
A broad community of stakeholders is dedicated to
increasing HPV immunization. Accordingly, the NVAC
suggests the need for improved collaboration among
these organizations to increase the consistency and
coordination of messages to promote HPV vaccination.
Recommendation 4. NVAC recommends the
ASH should work with the relevant agencies and
stakeholders to strengthen the immunization system
in order to maximize access to and support of
adolescent vaccinations, including HPV vaccines.

Recommendation 4.1. Addressing barriers to
vaccination in venues outside the traditional primary
care provider office, including pharmacies, schools,
and public health departments. This may include
immunization status assessment and administration of
the appropriate doses toward completion of the HPV
vaccination series.

Recommendation 4.1.1. Develop strategies to
overcome barriers regarding reimbursement for
vaccination administration and compensation of
vaccine administrators and their staff.

Recommendation 4.1.2. Strengthen immunization
information systems (IISs) to allow pharmacies,
school-located programs, and public health clinics to
view and query patient immunization records and
submit records of immunizations administered to
their state IIS, which ensures proper communication
and record of immunization histories are available
to the patient’s primary care provider, vaccination
administrator, and the state public health system.

Recommendation 4.1.3. Encourage collaboration and
sharing of best practices for successful vaccination
programs at pharmacies, schools, and public
health clinics.

Recommendation 4.2. Working with relevant agencies
and stakeholders to increase the widespread use of
quality improvement strategies, such as Assessment,
Feedback, Incentives, and eXchange (AFIX) visits, to
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support and evaluate HPV immunization practices
within all vaccination venues.

Recommendation 4.3. Encouraging widespread
adoption of state-centralized reminder recall for
adolescent vaccines and reporting of vaccinations
into existing immunization information systems and
electronic health records.

In 2008, the NVAC issued a report and paper on adolescent vaccinations that outlined strategies to create
a system for adolescent immunization. This report
highlighted the fact that fewer adolescents, compared
with other pediatric groups, access the medical system
for preventive care, either in public or private delivery
venues, and that, when they do, it is most often for
acute care. Therefore, ensuring that adolescents have
access to vaccines and other measures of preventive
care is a unique challenge. The topics addressed in the
2008 report that had unique applications to adolescent
immunization were: alternative venues for vaccine
administration, financing, consent for immunizations, communication, surveillance, and the potential
for school entry requirements.9 Much progress has
been made toward addressing these topics. Notably,
the Affordable Care Act ensures reimbursement for
all ACIP-recommended adolescent vaccinations at
in-network providers. In addition, national coverage
targets have been established along with systems of
surveillance of adolescent vaccine coverage, disease
burden, and vaccine safety. However, some of the same
challenges identified still exist. In Recommendation 4,
the NVAC once again turns its attention to IISs and
recommends ways to continue to increase access to
immunization services for adolescents. The strategies
outlined in Recommendation 4 are especially important to addressing barriers related to completing the
three-dose HPV vaccine series.
As identified in the 2008 report and also highlighted
in the PCP report, using appropriate complementary
settings for adolescent vaccination is an important strategy for reaching adolescents and ensuring their access
to vaccination services. The physician office or medical
home is an essential venue for health-care delivery,
including immunizations, and does provide vaccines
to a large portion of adolescents. However, given the
pattern of health-care utilization among adolescents,
this venue alone may not adequately provide access for
all adolescents, especially for HPV vaccination, which
requires follow-up visits to complete the three-dose
series. The NVAC believes other venues must be considered to reach national goals for HPV immunization.
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Toward this goal, the NVAC recommends addressing
barriers to vaccination at pharmacies, schools, and
public health clinics.
Although many physician professional organizations
prefer that all vaccinations be given within the medical
home,10–13 recognition is growing that new strategies
may be required for HPV vaccination, given the unique
challenge of the three-dose series along with the low
rates of vaccination coverage. In an unpublished letter to the NVAC, the American Academy of Family
Physicians stated that it would accept the second and
third HPV vaccine doses being administered outside
the medical home as long as those sites were required
to report all doses given to the medical home and
state registry.
Despite growing support for alternative venues for
vaccination, many challenges prevent scaling them
up nationally. The PCP concluded that pharmacies
were the most promising alternative to medical home
vaccination now, and it made recommendations to
overcome barriers to pharmacy-based vaccination. The
NVAC supports those recommendations.5 In addition,
the NVAC concluded that, although the challenges
to school-located vaccination programs may be great,
the potential of these programs to increase access and
ultimately increase vaccination coverage rates was worth
continued effort and attention.
One of the primary barriers to vaccination programs
at pharmacies, schools, and public health clinics is
reimbursement and compensation. Although the
Affordable Care Act requires first-dollar coverage for
ACIP-recommended vaccines,14 including HPV vaccine administered at in-network providers, alternative
settings do not always qualify as in-network providers
and, therefore, are ineligible for reimbursement for
vaccines administered. Therefore, creating in-network
status for alternative vaccination sites will be required
to make these programs feasible.15 Even with in-network
status, billing insurance is a challenge in school settings
because students are covered by public insurers or an
array of private insurers. Furthermore, compensation
for staff time and administration costs is often not
adequately covered by insurance. The NVAC recommends the development of strategies to overcome
these barriers.
A second challenge to alternative settings is their
ability to adequately document vaccine doses to state
IISs and to the adolescents’ primary care providers.15,16
Providers in alternative settings often do not have access
to state IIS or medical records. In addition, standardized methods do not exist for alternative settings to
submit information on vaccines administered to their
state registries or report back to primary care providers.

Therefore, the NVAC recommends addressing these
issues of access to IIS and medical records to ensure
proper documentation and facilitate partnerships with
primary care providers.
The NVAC discussed other challenges unique to
school-located vaccination programs. For example, the
principal of each school ultimately decides whether
or not to allow vaccination programs at their schools.
Acquiring consent forms from students and their parents/guardians is a substantial challenge. To overcome
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these barriers, the NVAC recommends collaboration and sharing of information among pharmacies,
school-located programs, and public health clinics.
These locations have found ways to overcome the
aforementioned barriers in addition to other venuespecific challenges. Ensuring that their best practices
and methods for success are shared widely will help
expand these programs to additional locations and
expand access to vaccination services for adolescents;
certain alternative methods may work better in some
settings than in others.
Finally, the NVAC recommends widespread use of
quality improvement strategies and state or regionally
centralized reminder-recall systems. These programs have
been shown to successfully increase vaccination coverage
rates and, therefore, should be adopted more broadly.17
Recommendation 5. The ASH should encourage
the review or development of available data
that could lead to a simplified HPV vaccination
schedule. In addition to a review that could impact
existing vaccines, manufacturers of HPV vaccines in
development should also consider opportunities to
support the simplest HPV immunization schedule
while maintaining vaccine effectiveness, safety, and
long-term protection.

A growing body of evidence suggests that equivalent
protection from HPV disease may be possible with fewer
vaccine doses.18–21 A simplification of the schedule—by
reducing the number of doses required or vaccinating at alternative ages—would help to relieve some
of the difficulty in series completion and reduce cost.
Immunological noninferiority has been shown for two
doses in those aged 9–13 years compared with three
doses in those aged 15–25 years.18,20,21 In addition, early
data from a trial in Costa Rica for the HPV2 vaccine
also suggest equivalent efficacy of one and two doses.19
These data have led the European Medical Agency and
the World Health Organization to recommend a twodose schedule, and many countries have also adopted a
two-dose schedule. Although the data look promising,
further post-licensure data are needed to confirm that
fewer doses are equally effective at preventing persistent
HPV infection and providing long-lasting protection.
Antibody levels to HPV vaccine have been demonstrated for up to five years after vaccination.22,23
Further research is planned to determine the duration
of protection and antibody levels through at least 14
years of age after series completion. Accordingly, the
NVAC recommends that the ASH encourage continued
review of available data or support for additional data
that could determine whether or not fewer doses are
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equivalent in both effectiveness and safety to the current three-dose schedule, and whether or not alternative ages of administration are a viable option based
on long-term protection. The NVAC recognizes that
changes to the recommended immunization schedule
are the responsibility of ACIP and that ACIP continues
to review these data.
Given the potential changes outlined previously,
the NVAC had lengthy discussions on how best to
communicate a change in vaccine recommendation
or dose schedule, or both. The NVAC cautions that
attention should be paid to ensuring that the public
and vaccine providers understand the reasons for and
the data supporting any changes made. In addition,
the NVAC stressed that providers should continue to
recommend and provide HPV vaccination during this
period of potential transition.
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