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Cancer Prevention Education for Providers, Staff, Parents, and Teens
Improves Adolescent Human Papillomavirus Immunization Rates

Manika Suryadevara, MD', Cynthia A. Bonville, MS', Donald A. Cibula, PhD?, and Joseph B. Domachowske, MD'

Objective To develop a program to educate providers, office staff, patients, and parents on life-long cancer pre-
vention strategies, including the use of human papillomavirus (HPV) vaccine to improve adolescent HPV vaccina-
tion rates.

Study design A 2-phase program was implemented at 6 pediatric practices across upstate New York. Phase 1
included provider and staff education regarding practice-specific vaccination challenges and discussion of the con-
tents of a study-specific cancer-prevention booklet, which included HPV vaccine information. Throughout phase 2,
the booklets were distributed to all adolescents and their parents during office visits over a 12-month period. Practice-
specific, countywide, and statewide HPV vaccination rates were assessed before phase 1, and 6 and 12 months
after the launch of phase 2.

Results One year after implementing phase 2 in 6 practices, adolescent HPV vaccine series initiation increased
by at least 10% in 3 practices, and at least 5% in 5 practices. Similarly, adolescent vaccine series completion rates
increased by more than 10% in 3 practices. The percent change in vaccine series completion rates across all study
sites postintervention ranged from 12% to 20% for 11- to 12-year-olds, and from 7% to 23% for 13- to 18-year-olds.
Conclusions Cancer prevention education targeting providers, office staff, patients, and parents was modestly
effective for improving adolescent HPV vaccination rates. (J Pediatr 2019;205:145-52).

uman papillomavirus (HPV) vaccination rates remain suboptimal despite the universal recommendation that all ado-

lescents be immunized. In the US, it is estimated that 79 million people are currently infected with HPV and that each

year, approximately 40 000 new HPV-associated cancers are diagnosed.' The 9-valent HPV vaccine is highly effective
at preventing infections caused by the most common oncogenic HPV types, yet adolescent HPV vaccine series completion rates
remain low. Despite the availability and universal recommendation for the use of HPV vaccine starting at age 11 or 12 years,
2016 data for series completion among 13- to 17-year-olds is only 43.4% nationally."”

Adolescent HPV vaccine uptake is influenced by patient, parent, and provider factors. Among both parents and providers,
HPV nonvaccination is associated with the belief that immunized adolescents are more likely to have unprotected sex and with
the conviction that HPV vaccination needs to include a discussion about sexual activity.”” On the other hand, 2 patient factors
that are consistently associated with HPV vaccine acceptance include receiving a strong vaccine recommendation from one’s
provider and a general understanding that HPV vaccine has the potential to prevent some forms of cancer.”'” Despite the well-
established, positive impact of a provider’s stated recommendation on improving vaccine uptake, many providers continue to
give weak, unclear, or inaccurate vaccine recommendations.'' " Others report or convey incomplete or inaccurate knowledge
regarding HPV-associated cancers, particularly related to malignancies other than cervical cancer." Published reports suggest
that educational programs for providers that focus on delivering strong vaccine recommendations together with consumer mes-
sages that focus on cancer prevention benefits of vaccine improve adolescent HPV vaccine completion rates."”'> Here, we de-
scribe an educational program for providers, their office staff, adolescents, and their parents designed to raise awareness that
HPV vaccine is an important cancer-prevention tool. We hypothesized that raising such awareness would be associated with
an increase in HPV vaccination rates.

In 2015, we secured funding from the American Academy of Pediatrics (AAP) Ado-

lescent Vaccinations and Wellness Grant Program, to develop and implement a From the 'Department of Pediatrics; and 2Department of

cancer prevention educational program designed to target all stakeholders in the Public Health and Preventive Medicine, SUNY Upstate
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of a cancer prevention booklet for the adolescents and their
families in the practice. The color monograph presents basic
life-long cancer prevention advice related to exercise, tobacco
use, sun exposure, and HPV- and hepatitis B-associated dis-
eases and vaccines. The booklet was designed by the study team
by combining resources available from both the US Centers
for Disease Control and Prevention and the American Cancer
Society with the goal of bundling HPV vaccine information
with other generally well-accepted anticipatory guidance for
cancer prevention.'*?

To test the effects of our novel cancer prevention educa-
tion platform, we recruited 6 large pediatric offices in upstate
New York to participate in a pilot effort. Each practice desig-
nated a project champion, all of whom were AAP National and
District 2, Chapter I member pediatricians. The project
champions acted as site contacts with the study team, facili-
tated practice follow-through with the program, and at-
tended an end-of-study meeting to discuss the study results.

Phase 1

Phase 1 of the program was designed to engage and educate
the providers, their nurses, and office staff about practice-
specific immunization concerns, challenges, and successes. This
component included an on-site education session with each
participating practice led by the 2 senior study investigators
starting in the fall of 2015. All office staff members were asked
to attend. First, an anonymous survey was administered to the
providers to assess their baseline knowledge and beliefs about
HPV vaccine and cancer prevention, and to ascertain the fre-
quency with which verbal and written counseling regarding
cancer prevention guidance is administered to the adolescent
patients in their practice (Table I; available at www.jpeds.com).
The educational component of the session (Table II; avail-
able at www.jpeds.com) included topics of vaccine hesitancy,
information about HPV disease and HPV vaccine, and the role
of HPV vaccine in cancer prevention. Although HPV vaccine
was the primary focus of the sessions, general advice regard-
ing common vaccine hesitancy issues was provided. Other
common reasons for suboptimal adolescent vaccine coverage
rates unrelated to vaccine hesitancy also were discussed, such
as missed opportunities and failure to bundle recommended
vaccines together. The discussion included reminders of the
importance of a consistent positive vaccine messaging through-
out the practice and that the same strength of vaccine recom-
mendation should be conveyed for all category A Advisory
Committee on Immunization Practices recommended ado-
lescent immunizations (tetanus diphtheria acellular pertus-
sis, quadrivalent conjugate meningococcal vaccine, HPV, and
influenza). Practice members also shared their prior suc-
cesses with quality improvement efforts to boost vaccine cov-
erage rates. We answered individual provider vaccine questions,
reviewed the content of the study-specific cancer prevention
educational booklet, and explained the objective and details
for phase 2 to each group.

Phase 2
Phase 2 education, which started immediately following phase
1, was provided to adolescents and their parents by the pro-
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viders and staff at each study site. The education included dis-
tributing the cancer prevention awareness booklets to all
adolescents and their parents who came to an office visit over
a 12-month period. It was left to the discretion of each prac-
tice to determine the logistics for when to provide the book-
lets to the patients during the visit (check-in, when patient is
assigned a room, or when provider enters the room), and when
to use the booklet to actively point out a specific educational
detail.

Measures

Practice-specific HPV vaccination rates were determined im-
mediately prior to phase 1 education and again 6 and 12 months
after beginning phase 2. Phase 2 initiation was defined by the
date the practice began to distribute the booklets to their pa-
tients. In an effort to control for external factors, which may
affect adolescent HPV vaccination rates, including media-
specific public service announcements and statewide mail-
ings of HPV vaccine information, the practice-specific HPV
vaccination rates were compared with statewide and countywide
HPV vaccination rates at the same time points. Statewide and
countywide immunization rates were retrieved from the New
York State Immunization Information System, the state’s im-
munization registry that is mandated for all vaccines admin-
istered prior to 19 years of age.

Statistical Analyses

Vaccination rates and change in rates from baseline (prior to
phase 1) were calculated for each practice and county of prac-
tice at 6 and 12 months following the initiation of the inter-
vention. Descriptive statistics and 95% CI estimates were
calculated for mean rates for individual intervention sites and
for counties. Vaccination rates and change in rates for the prac-
tices were compared with county rates at 6 and 12 months using
paired Wilcoxon signed-rank tests. Analysis was stratified by
sex and age group within sex. All statistical analyses were con-
ducted using SPSS v 24 (SPSS Inc, Chicago, Illinois).

Six large general pediatric practices, A through F, each serving
between 1900 and 6000 adolescents, participated in the program
(Table III; available at www.jpeds.com). All 6 practices accept
patients who are covered by public or private health insur-
ance. Four of the practices describe themselves as serving a sub-
urban population. Two practices describe themselves as serving
rural, suburban, and urban communities.

All 46 providers and nurses working in the 6 practices com-
pleted the anonymous survey just before phase 1 education
was started, but not all participants answered every question
included on the survey. At least 96% of the providers and nurses
who responded strongly agreed with the following state-
ments: HPV infection is associated with cancer, HPV vaccine
is effective in preventing cancer (n = 45), and HPV vaccine is
an important cancer prevention method for their adolescent
patients (n = 44). Eight-five percent (n = 39) of participants
strongly agreed that cancer prevention guidance was within
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Figure 3. Overlapping graph depicting HPV vaccination rates by practice (colored columns), county of practice (horizontal bars),
and New York state (NYS, diamonds) before, 6 months, and 12 months after implementation of phases 1 and 2 of the cancer
prevention education program. Represented rates include A, vaccine initiation and B, completion among 11- to 12-year-olds,
and C, vaccine initiation and D, completion among 13- to 18-year-olds. (Continues)

the scope of their practice and that their adolescent patients
are at risk for acquiring HPV infection and the subsequent de-
velopment of cancer (Figure 1; available at www.jpeds.com).

The self-reported delivery of cancer prevention guidance
prior to the start of phase 1 varied by risk factor, with just over
one-half of participants providing verbal counseling to all ado-
lescent patients regarding smoking and HPV vaccine, and less
than one-half regarding sun exposure, tanning bed expo-
sure, physical activity, and hepatitis B vaccine (Figure 2, A; avail-
able at www.jpeds.com). Written counseling to all adolescent
patients regarding the following cancer preventing lifestyle

Cancer Prevention Education for Providers, Staff, Parents, and Teens Improves Adolescent

Human Papillomavirus Immunization Rates

choices varied by factor, but none were 50% or higher (Figure 2,
B; available at www.jpeds.com).

Practice-specific baseline HPV vaccination rates for 11- to
12-year-old patients ranged from 19% to 53% for series ini-
tiation (Figure 3, A) and from 3% to 24% for series comple-
tion (Figure 3, B). Of the 6 practices, baseline vaccination rates
in 5 (83%) and 4 (67%) practices were at or above statewide
rates for series initiation (Figure 3, A) and completion
(Figure 3, B), respectively. Four (67%) practices had vaccine
initiation (Figure 3, A) and completion (Figure 3, B) rates at
or above the practice’s county rates.
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Figure 3. Continued.

For 13- to 18-year-old patients, practice-specific baseline
HPV vaccination rates ranged from 39% to 76% for series ini-
tiation (Figure 3, C) and from 31% to 63% for series comple-
tion (Figure 3, D). Of the 6 practices, baseline vaccination rates
in 5 (83%) and 6 (100%) practices were at or above state-
wide rates for series initiation (Figure 3, C) and completion
(Figure 3, D), respectively. Five (83%) practices were at or above
county-specific rates for series initiation (Figure 3, C) and
completion (Figure 3, D).

Percent changes in vaccine series initiation and comple-
tion rates for each practice over the 12-month study period
are shown in Table IV. Three (50%) practices improved vaccine
initiation rates by at least 10% and 5 (83%) improved by greater
than 5% in both age groups (Table IV). Similarly, 2 (33%) and
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3 (50%) practices had at least a 10% change in vaccine comple-
tion rates in 11- to 12-year-olds and 13- to 18-year-olds, re-
spectively, and 4 (67%) of the practices had at least a 5% change
in vaccine completion rates in both age groups (Table IV).

When stratified by patients’ sex, there were infrequent in-
stances of statistically significant differences in vaccine initia-
tion and completion rates among male and female participants
in the 11- to 12-year-old age range and in vaccine initiation
rates among male and female participants in the 13- to 18-
year-old cohort within each practice. However, in the 13- to
18-year-old cohort, HPV vaccine completion rates were sig-
nificantly higher among female participants compared with
male participants in both the baseline and the postintervention
comparisons for all but 1 practice (Table V).
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Table IV. HPV vaccine series initiation and completion rates for total adolescent patient population by practice before
and after intervention

Before intervention

12 mo after starting intervention

11- to 12-y-olds

11- to 12-y-olds

Vaccine initiation

Vaccine completion

rates n (%)

rates n (%)

Total patients n

Total patients n

Vaccine completion

Vaccine initiation
rates n (%)

Practice A 478 (53) 896 552 (62) 891
Practice B 253 (24) 1073 436 (44) 983
Practice C 243 (37) 659 696 (53) 1307
Practice D 229 (35) 650 329 (53) 619
Practice E 230 (19) 1230 253 (21) 1196
Practice F 129 (25) 513 129 (32) 405
13- to 18-y-olds

Practice A 1946 (76) 2575 1996 (82) 2436
Practice B 1385 (57) 2439 1841 (69) 2669
Practice C 2317 (76) 3062 3846 (83) 4614
Practice D 1465 (75) 1954 1577 (80) 1972
Practice E 2414 (71) 3378 3163 (91) 3490
Practice F 912 (39) 2327 985 (66) 1487

rates n (%)

Total patients n

Total patients n

% increase in series initiation over
study duration (95% Cl)
9 (4.4-13.5)

20 (15.9-24)
6 (11.4-20.5)
8 (12.6-23.3)
2 (-1.2-5.2)
7 (1.1-12.9)

% increase in series initiation over
study duration (95% Cl)

Practice A 211 (24) 896 107 (12) 891 —12 (-15.5-8.5)
Practice B 92 (9) 1073 144 (15) 983 6 (3.2-8.8)
Practice C 22 (3) 659 279 (21) 1307 18 (15.3-20.5)
Practice D 31 (5 650 141 (25) 619 20 (16.2-23.8)
Practice E 313 1230 23 (2) 1196 -1 (-2.3-0.3)
Practice F 51 (10) 513 67 (17) 405 7 (2.6-11.6)
13- to 18-y-olds
Practice A 1538 (60) 2575 1672 (69) 2436 9 (6.4-11.7)
Practice B 1082 (44) 2439 1508 (57) 2669 13 (10.3-15.7)
Practice C 1820 (59) 3062 3221 (70) 4614 11 (8.8-13.2)
Practice D 1230 (63) 1954 1320 (67) 1972 4 (1-7)
Practice E 1594 (47) 3378 1410 (40) 3490 -7 (-9.3--4.7)
L Practice F 730 (31) 2327 807 (54) 1487 23 (19.8-26.1)

Figure 3 shows that several of the practices that were below
or at baseline countywide vaccination rates were well above
countywide rates 12 months after the initiation of phase 2 edu-
cation. Taken all together, countywide vaccine completion rates
for 13- to 18-year-olds decreased during the 12-month study
period in each county represented, and study site-specific vac-
cination rates increased in 5 (83%) of the 6 recruited prac-
tices. Accounting for the reduction in countywide rates, the
corrected improvement for vaccine completion among 13- to
18-year-olds at the 5 practices ranged from 8 to 20 percent-
age points.

Following the 12-month study period, the study team held
a debriefing session with the project champion from each prac-
tice. Project champions from practices with positive changes
in immunization rates consistently commented that they

believed the provider education component provided during
phase 1 played a vital role for how vaccine recommendations
were conveyed in the practice. Champions also provided posi-
tive feedback regarding the cancer prevention booklets because
none of the practices had previously offered written cancer pre-
vention guidance to their families. Providers also reported posi-
tive parent feedback regarding the manner in which the booklets
combined and reinforced cancer prevention messages, some
familiar, and others new.

We show that the introduction of a cancer prevention educa-
tion platform geared toward providers, office staff, adolescents,

ness program

Table V. Differences in HPV vaccination rates by patient’s sex—practice, before and after the cancer prevention aware-

Vaccine completion among 13- to 18-y-olds

Preintervention

Postintervention

Practices Female % (95% Cl)

Male % (95% Cl)

Female % (95% Cl) Male % (95% Cl)

A 66 (63.8-69.0)* 54 (50.9-56.2) 72 (70.0-74.9)* 65 (62.2-67.6)

B 49 (45.9-51.6)* 40 (37.7-43.1) 60 (57.0-62.3)* 54 (50.9-56.1)

C 65 (62.8-67.7) 54 (51.6-56.5) 50 (47.7-51.6)* 94 (92.9-94.9)

D 68 (65-70.8)* 58 (54.8-61.0) 70 (67.0-72.8)* 64 (61.0-66.9)

E 51 (48.7-53.6)* 43 (41.1-45.8) 43 (41.0-45.8)* 38 (35.4-40.0)
\ 36 (33.0-39.1)* 27 (24.4-29.4) 59 (55.4-62.5) 57 (53.4-606) |
*Statistical difference between female and male vaccination rates.
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and their parents as a 2-phase effort improved HPV vaccine
series initiation and completion rates by as much as 20%.
Straightforward, low-cost provider education combined with
the distribution of cancer prevention awareness booklets to pa-
tients and families addresses 2 factors well known to improve
vaccine uptake: a strong provider recommendation and the un-
derstanding that HPV vaccine plays a role in cancer preven-
tion. Our intervention was the use of a general cancer
prevention education booklet that bundles all 5 cancer pre-
vention topics in 1 resource. Presenting HPV vaccine as a high
impact strategy to prevent cancer alongside of the very well-
known strategies of smoking cessation and use of sunscreen
allow the adolescent and the parent to better understand its
importance.

In our anonymous survey, we found that 85% of partici-
pating pediatric providers and nurses strongly agreed that cancer
prevention was in their scope of practice. Yet, the US Preven-
tive Services Task force clearly recommends comprehensive
counseling of adolescents directed at preventing threats to the
health of their patients.” Similarly, despite available AAP policy
statements for counseling adolescent patients regarding tobacco
use, physical activity, healthy nutrition, HPV infection, and ul-
traviolet radiation through sun exposure or indoor tanning,
all known risk factors for the development of cancer in adult-
hood, we found that only one-half of providers self-reported
routinely providing verbal counseling regarding these life-
style choices and even fewer provider written materials.””*” Our
finding is consistent with other studies documenting that US
adolescents are underserved in their health counseling
needs.*"*** For example, 1 study showed that diet and exer-
cise guidance was provided at only 26% and 22% of well visits,
respectively.” We have shown that education-driven changes
in the way providers and their staffs convey vaccine informa-
tion that also incorporates written material with simple, con-
sistent messages, has the potential to raise HPV vaccination
rates with minimal cost and effort.

Our study was performed more than 5 years after the Ad-
visory Committee on Immunization Practices expanded its
HPV vaccination recommendation to include male adoles-
cents, yet age-specific HPV vaccine completion rates for boys
and girls remained highly discordant across all 6 of our par-
ticipating practices, a finding consistent with published re-
gional and national epidemiologic data.”*** There are several
possible reasons for this observation. Routine vaccination for
female adolescents was recommended almost 2 years earlier
than for male adolescents. There may be a general lack of un-
derstanding on the part of providers and parents regarding the
potential for HPV-associated anal, penile, and oropharyn-
geal cancers, and many providers still do not provide a strong,
consistent recommendation for their male patients.’**” Inter-
ventions are needed to improve provider, parent, and adoles-
cent male awareness regarding the risks that male patients who
are infected with oncogenic HPV-types are at risk for devel-
oping malignancy, and that the most common types associ-
ated with cancer are vaccine preventable.

We recognize that our study has several limitations. Only
6 pediatric practices were included. The majority of the prac-
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tices care for a large suburban population in upstate New York,
which may limit the ability to generalize the data. Similarly,
the recruited practices had baseline immunization rates at or
above the state and county rates, thus, the data may not be gen-
eralizable to those practices with immunization rates lower than
the state and county. It is possible that provider education and
use of cancer prevention education booklets in practices with
low baseline rates could show greater changes in HPV vaccine
uptake. Another important limitation is that there was no stan-
dardization to the approach and delivery of the verbal and
written information to the adolescents and their parents, with
regards to the timing, duration, method of delivery, and amount
of information provided by practice providers and staff. Instead,
it was left to the staff to determine the logistics that suited their
work flow best. Variations in the decided approach may explain,
in part, why 3 of the outpatient practices demonstrated some
decline in vaccine completion over time. Further study is nec-
essary to determine the impact, if any, on when and how the
flow of education is provided during an individual’s outpa-
tient visit. The study team, also, had little control over the uti-
lization methods of the provider messaging and booklet
distribution, which may be relevant to the practice-specific dif-
ferences in the measured outcomes. Also, it is unclear whether
the results observed in this study are long-lasting or if peri-
odic intervention and provider feedback will be required to
ensure sustainability of results. Lastly, the surveys we per-
formed assessed self-reported delivery of verbal counseling and
written material regarding cancer prevention guidance. It has
been well-described that self-reporting by providers over es-
timate their behavior, however, this would result in overesti-
mation of provider’s delivery of cancer prevention guidance.
This emphasizes the need for tools to facilitate delivery of in-
formation to adolescent patients and their families.

Other factors to consider regarding adolescent vaccine ac-
ceptance that may merit future study include the potential
impacts of social media and peer pressure. Depending on the
source and content of social media postings or the focus of
direct or indirect peer pressure, substantial shifts in either
vaccine acceptance or refusal could ensure. Such effects might
impact vaccination rates among small groups of friends, but
it is also feasible that larger scale influences could develop across
those attending a particular school or to a larger number of
teens living in the same community.

A strong vaccine recommendation from a provider who is
confident and knowledgeable about the HPV vaccine in ad-
dition to messages regarding HPV vaccine as cancer preven-
tion motivates HPV vaccinations.”®** Our multicomponent
intervention was associated with small to moderate increases
in HPV vaccination rates among the recruited practices. It is
likely that additional systematic changes will be needed to op-
timize vaccine uptake in this population. Future larger studies
are needed to measure the effect of a cancer prevention plat-
form on adolescent HPV vaccine completion rates. B

We thank the New York State Immunization Information Systems team
for their assistance in obtaining statewide and countywide vaccination
rates.
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Figure 1. Pediatric provider attitudes toward HPV vaccine and cancer prevention practices.
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their adolescent patients.
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Table I. Survey of providers from recruited practices regarding their cancer prevention guidance attitudes and practices

Strongly agree  Agree
| consider cancer prevention education to adolescents
and their families to be within the scope of pediatric
practice
| consider HPV infection to be directly associated with
cancer
| believe that our adolescent patients are at risk for HPV
infection and subsequent development of cancer
| believe that HPV vaccine is effective in preventing
cancer
| believe that HPV vaccine is an important cancer
prevention measure for our adolescent patients.
Every patient More than one-half
of patients
| counsel adolescent patients at their well child visits
regarding:
Risk of smoking and lung cancer
Risk of sun exposure and skin cancer
Risk of tanning bed exposure and skin cancer
Physical activity and healthy nutrition in cancer
prevention
Hepatitis B vaccine and preventing liver cancer
HPV vaccine and prevention of genitourinary and
oropharyngeal cancers
| provide my adolescent patients with written material
regarding:
Smoking initiation prevention
Ways to reduce sun exposure
Reduction of tanning bed exposure
Age appropriate physical activity and nutrition
guidelines
Hepatitis B vaccine as a preventive measure for liver
cancer
HPV vaccine as prevention of genitourinary and
oropharyngeal cancers

Neutral Disagree

One-half of patients ~ Less than one-half ~ No patients
of patients

Strongly disagree

J
~ )
Table II. Phase 1: format of practice provider and staff
education program
Didactic component HPV vaccine safety and importance
Strategies for improving vaccination rates
Message of cancer prevention
Delivery of a strong vaccine recommendation
Reduction of missed opportunities
Bundle with adolescent vaccine recommendations
Interactive Role playing to address parental concerns
component
Prior quality improvement experiences to increase
vaccination rates
Cancer prevention Review of booklet contents
booklet
Incorporation of booklet into work-flow
Question and Provider- and staff-specific questions discussed
answers
J
~ ™
Table III. Participating practice demographics
Pediatric Number of 11- to 12-y-old Number of 13- to 18- y-old
practices Practice county Community served Insurance accepted patients patients
A Monroe Suburban Public, private 891 2436
B Onondaga Rural, suburban, urban Public, private 1297 2669
© Onondaga Rural, suburban, urban Public, private 1307 4614
D Albany Suburban Public, private 619 1972
E Erie Suburban Public, private 1196 3490
L E Erie Suburban Public, private 405 1487 )
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