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Abstract

ROLE OF THE PEDIATRIC DENTAL PROVIDER IN HUMAN PAPILLOMAVIRUS (HPV)
EDUCATION
By: Meredith L. Dugoni, DMD
A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science
in Dentistry at Virginia Commonwealth University.
Virginia Commonwealth University, 2017
Thesis Advisor: Tegwyn Brickhouse, DDS, PhD
Director, Oral Health Services Research Core, VCU Philips Institute for Oral Health Research

Chair and Associate Professor, Department of Pediatric Dentistry

Purpose: This study investigates knowledge about HPV and examines if pediatric dental

providers should include HPV education for guardians of patients 10-18 years.

Methods: Legal guardians of 10-18 year-old patients of the Virginia Commonwealth University
Pediatric Dental Clinic were enrolled in this prospective cohort study. Participants completed a
baseline survey, were provided HPV education, completed an initial follow-up survey, and then

completed a 6-month follow-up survey.

Results: A total of 54 participants completed the baseline and initial follow-up surveys and 17

completed the 6-month follow-up survey. The average number of correct responses was 3.4 of 6



vil

knowledge questions, which significantly improved to 5.4 at follow-up (P<.0001). The greatest
increase in the percent responding correctly was regarding HPV and oropharyngeal cancer from
22% baseline to 91% at initial follow-up (P<.0001). Regarding Stage of Change, 14 (23%) of
those not initially in the Action group had improved at least 1 stage. At the 6-month follow-up, 3

(43%) guardians reported completing the HPV vaccine series.

Conclusions: These results demonstrate limited knowledge about HPV and highlight the
pediatric dental provider’s ability to educate. Since the greatest knowledge gap pertained to HPV
and oropharyngeal cancer, it is important for pediatric dental providers to increase their role in
HPYV education. As oral cancers are the purview of dentists, practitioners should be involved

with their patients’ consideration of the HPV vaccine.



Introduction

Human papillomavirus (HPV) is mostly known in the United States due to its serious and
potentially life-threatening associations such as cervical cancers and genital warts; however,
many Americans do not understand much about the virus.! Even less is known by the general
public about other consequences of the virus outside of the cervical region, particularly cancers
of the oropharynx.? HPV is associated with cancers of the oropharynx region which is described
as the area including the palatine and lingual tonsils, posterior one-third of the tongue, soft
palate, and posterior pharyngeal wall.>* According to a recent Centers for Disease Control and
Prevention (CDC) report, HPV related cancers of the oropharynx and cervix are increasing,
whereas cancers of the oral cavity are decreasing.*> HPV vaccines that protect against the strains
that cause cervical cancer are available, and it is likely that the same HPV vaccines are effective
in preventing HPV infections in the oropharynx due to the same strains causing most cervical
and oropharyngeal cancers.* Because HPV-related cellular changes are found in the
oropharyngeal region, it is important that dentists are able to identify possible HPV-related
infections and are able to communicate about HPV with their patients.*

HPYV is the most common sexually transmitted infection in the US and it is associated
with approximately 4% of all human cancers.®’ HPV infections are very common in Americans
with approximately 79 million people currently infected with HPV and approximately 14 million
new infections yearly.®? Most sexually active Americans will develop at least one HPV infection
in their lifetime, many of which are cleared by the human body naturally within two years.?*

Activities that increase the risk of transmission of HPV include open-mouth kissing and oral



sex.*!% If the infection persists, the risk of other significant problems such as genital warts or
cancers increase.®* Individuals with compromised immune systems are also more likely have
HPV infections that their immune system is unable to clear.?

There are over 100 types of HPV. 4 Some strains are associated with cancers, genital
warts, or other cellular changes.* Infection with certain HPV strains may lead to anogenital
cancers including anal, vaginal, vulvar, penile, cervical, and oropharyngeal cancers.®* HPV
accounts for approximately 99% of all cervical cancers and 66-70% of oropharyngeal cancers
that affect both men and women.%!'"13 Specifically, HPV-16 and HPV-18 account for 90-95% of
all HPV-related head and neck cancers and 80-90% of HPV-related cervical cancers.*>!* In the
oropharynx, HPV has a preference for lymphoepithelial tissue of the Waldeyer ring and is most
commonly spread through deep kissing or oral sex, but may also be spread by vertical
transmission.*!517

While HPV-related cancers are more common in women, approximately 36% of HPV-
related cancers occur among men.!? In general, oropharyngeal cancers are about four times as
common in men than in women.'? Recent data shows that in the United States more than 31,000
new cases of HPV-associated oropharyngeal cancers are diagnosed in women and 12,638 are
diagnosed in men each year.'®

There are multiple ways to avoid HPV and HPV-associated health problems. These
include safe sex practices such as condom use during sexual activity, mutually monogamous
relationships, and abstinence.®!” Vaccines are available to prevent multiple strains of HPV,
including high-risk types HPV-16 and HPV-18 which are more likely to cause cancer, and low-
risk types HPV-6 and HPV-11 that cause genital warts.”!*** Two types of HPV vaccines are

currently used in the United States, including quadrivalent and 9-valent types.”?!?> The



quadrivalent and 9-valent types protect against HPV-6, HPV-11, HPV-16, and HPV-18.° In
addition, the most recent 9-valent vaccine can prevent HPV types 31/33/45/52/58 which are
responsible for about 10% of HPV-associated cancers.”!'? Timing of the vaccination is crucial,
and it is important that the vaccine be given before any possible sexual exposure.? It is
recommended that the HPV vaccines be given to both male and female children between the
ages of 11-12 and as early as 9, with catch-up doses available until age 26 for females and age 21
for males.?* In a recent 2016 update, the CDC recommends that healthy 9- to 15-year-olds who
receive the vaccine may receive two doses of the HPV vaccine at least 6-12 months apart and
other teens and young adults who start the series after 15 years of age must have three doses of
the HPV vaccine to be effective.”> However, males may receive the vaccine until age 26 if they
are immunocompromised or are having sex with men.?* It is important that every child be
immunized to enhance herd effects and limit disease burden.!!-*

Multiple barriers to HPV vaccination have been identified, with provider
recommendation being the strongest predictor of adolescent HPV vaccination.®?’-?° Research
shows that only 15-64% of physicians report that they recommend the HPV vaccine to early
adolescents.>*? Providers are also much less likely to recommend the vaccine to males and
guardians of male children.’! Lack of awareness and inadequate information and knowledge
about HPV has also been shown to be a significant barrier to vaccination.®!**3 In a study
regarding the knowledge of adolescent girls regarding HPV, they found that 40.9% of adolescent
women who declined the vaccine stated the reason they declined was due to inadequate
information.! Strides are being made to increase awareness of HPV and the HPV vaccine,

including a recent Merck 2016 campaign to publicize possible consequences of HPV in both men



and women. According to research, other barriers include the cost of the vaccine, concerns
regarding sexual activity, safety concerns, and healthcare access.5?7-28:31:2:30

It is estimated that 39.9% of females and 5.9% of males received the HPV vaccine in
2013.% Of those, only 2% of females and 9% of males reported receiving the first dose at age 11-
12 which is the ideal age of vaccination.*> It is very important to vaccinate children during the
appropriate age range because HPV vaccines are preventive and not therapeutic.?**® In order to
increase vaccination rates in the United States parents and adolescents need to learn about HPV,
and providers need to regularly recommend the vaccine.® A limited number of providers are
recommending the vaccine. As a result, parents who otherwise might choose to vaccinate their
children are not even given the option. Low vaccination rates are a public health concern due to
the highly infectious nature of HPV 3%

The purpose of this study has three aims: First, to determine the effects of education and
provider recommendation in the pediatric dental setting on knowledge and understanding of
HPV; second, to determine the guardian’s readiness for change regarding HPV vaccination for
their children before and after education in the pediatric dental setting; and third, to determine

HPYV vaccine follow-up in those patients who were not yet vaccinated and whose guardian

received educational information.



Materials and Methods

This prospective cohort study was approved by the Institutional Review Board, Committee on
Human Research of Virginia Commonwealth University (VCU), Richmond, Virginia. Those
consenting to participate in the study were recruited from the VCU Pediatric Dental Clinic
between May 2016 and September 2016. Participants were required to be a legal guardian of one
or more of the clinic’s patients 10-18 years of age who presented for a new patient
comprehensive or six-month periodic exam. Exclusion criteria included non-English speaking
guardians, guardians who chose not to participate in the study, and guardians who completed less
than 50% of the initial survey questions.

After the aims and procedures of the study were explained to the eligible participant,
informed consent was obtained. The guardian then completed an 18-item questionnaire regarding
demographic information, attitude, awareness, and knowledge of HPV. Questions to determine
the participants Stage of Change were also incorporated in the questionnaire. The Stage of
Change questions were modeled after an instrument developed at the University of Rhode Island,
provided by Dr. Andrea Paiva (Table 1). Educational materials provided by the CDC and the
investigators were given to the participant to read. Clarifying questions were answered but no
other discussion took place at this time. Following the educational information, an 8-item survey
was given to the participant with questions that were repeated from the first survey including the
Stage of Change question. Participants were then able to ask questions and comment on their
own experiences if they so desired. All activities including obtaining consent, taking surveys,
and education took place in the participant’s child’s operatory room during the child’s dental

appointment. Approximately six months following the initial survey date participants were



contacted via email or phone for a final survey. For those who provided an email address, a
survey was emailed to them. Participants who provided a phone number were called directly and
asked the survey questions verbally. Six-month follow-up surveys were sent the first Monday of
the month closest to the 6-month follow-up date. Participants that enrolled at the end of May and
during the month of June were sent the follow-up survey the first Monday of December,
participants that enrolled in July were sent the follow-up survey the first Monday of January, and
those who enrolled in August and the beginning of September were sent the follow-up survey the
first Monday of October. Study data were collected and managed using Research Electronic Data
Capture (REDCap) electronic data capture tools system.*® REDCap is a secure, web-based
application designed to support data capture for research studies.

Approval for this study was obtained from the Institutional Review Board, Committee on

Human Research (VCU IRB# HM 20006593).



Table 1: Stages of Change

Have any of your children initiated the HPV vaccine

series (had at least 1 shot in the series)? Stage of Change

Yes, and they have completed the series Action/Maintenance
Yes, and they will complete the series Preparation

Yes, but they will not complete the series Precontemplation

No, but they will be starting the series in the next 30

e Preparation

No, but they will be starting the series in the next 6 .
Contemplation

months
No, and | have not thought about them starting the HPV

. . Precontemplation
vaccine series

No, and | do not what then to be vaccinated for HPV Precontemplation

Statistical Methods

Sample demographics were summarized using descriptive statistics. Changes in correct
responses for various knowledge questions were compared using McNemar’s Chi-squared test.
Changes in overall number of questions correct was tested using paired t-test. Changes in Stage
of Change were assessed using McNemar’s Chi-squared. All analyses were performed in SAS

EG v. 6.1 with a 0.05 significance level.



Results

A total of 56 individuals enrolled in the study, of which 54 completed the baseline and initial
follow-up surveys, and 17 completed the 6-month follow-up survey. Participants were
predominantly female (92%) with 1-2 children aged 10-18 (78%). Full demographics are given

in Table 2.



Table 2: Sample Demographics

20-30 6,11% 2,12%

31-40 24, 44% 7,41%

41-50 16, 30% 7,41%
50+ 8, 15% 1, 6%

n, %
Total
Sample 6 Month Follow-
(n=54) up (n=17) P-value*
Gender 0.2929
Male 4, 8% 0, 0%
Female 49, 92% 17, 100%
Number of Children 10-18 0.6985
1 28,53% 8, 47%
2 13,25% 6, 35%
3 8, 15% 2, 12%
4+ 4,8% 1, 6%
Children 19+ 0.3995
0 34,65% 9, 53%
1 12,23% 6, 35%
2 2,4% 1, 6%
3 2,4% 1, 6%
4+ 2,4% 0, 0%
Race/Ethnicity**
Black or African American 35, 65% 11, 65% 1
Hispanic/Latino 4, 7% 1, 6% 1
White 16, 30% 6, 36% 0.5402
American Indian/Alaska
Native 1,2% 0, 0% 1
Asian 1,2% 0, 0% 1
Parent's Education Level 0.1159
Some High School 7, 13% 2, 12%
High School 17, 33% 2, 12%
Associates Degree 6, 12% 2, 12%
Some College 15,29% 8, 47%
College Graduate 4, 8% 1, 6%
Master's Degree 3, 6% 2,12%
Parent's Age 0.5109

*P-value from Fisher's Exact Test of Demographics between those who

completed 6-month follow-up and those who did not
**Participant was able to select multiple answer choices




Knowledge Questions

At baseline, the average number of correct responses for each respondent was 3.4 out of 6

questions. There was a significant improvement at follow-up with an average number of correct

responses increasing to 5.4 (p-value<0.0001). Looking at the individual questions, the greatest

increase in the percent responding correctly was seen in “Does Human Papillomavirus cause

mouth or throat (oropharyngeal) cancer?” At baseline, only 22% of respondents correctly

selected “Yes” and at follow-up this increased to 91% (p-value<0.0001). Complete breakdown of

questions is given in Table 3.

Table 3: Results from Knowledge Questions at Baseline and Initial Follow-up

n, % Correct

Initial

Follow-
Individual Questions Baseline up P-value*
Do you think it is important for female adolescents
between the ages of 11-26 to receive the HPV vaccine? 45,83% | 51,94% 0.0339
Do you think it is important for male adolescents between
the ages of 11-26 to receive the HPV vaccine? 45,83% | 52,96% 0.0082
Does Human Papillomavirus cause cervical cancer? 30,56% | 49,91% | <0.0001
Does Human Papillomavirus cause mouth or throat
(oropharyngeal) cancer? 12,22% | 49,91% | <0.0001
Can people spread Human Papillomavirus without
knowing it? 25,46% | 47,87% | <0.0001
Is getting Human Papillomavirus preventable by getting
the HPV vaccine? 28,52% | 46, 85% | <0.0001

*McNemar's Chi-Squared

Stage of Change

At baseline, 21 of the 54 participants reported their child had already completed or started the

HPV series. Among the remaining participants, 7 were in Preparation, 7 were in Contemplation,

and 17 were in Precontemplation (2 did not respond). At the initial follow-up, there were not any

changes among those in Preparation or Contemplation. Seven of the 17 in Precontemplation had

10



improved to either Preparation (n=2, 11%) or Contemplation (n=5, 29%). None of the

respondents regressed in their Stage of Change. Full results are given in Table 4.

Table 4: Stages of Change at Baseline and Follow-up

Follow-Up #1
Baseline Action Preparation Contemplation Precontemplation Total
Action 21 0 0 0 21
Preparation 0 7 0 0 7
Contemplation 0 0 7 0 7
Precontemplation 0 2 5 10 17
Total 21 9 12 10 52

Overall, 89% of respondents responded that they were more likely to vaccinate their children

against HPV after learning more about it from their pediatric dental provider (Table 5).

Table 5: Attitudes Towards Vaccinating Against HPV after Intervention

Which of the following best describes your attitude

(1)
towards the HPV vaccine? n, %
I am more likely to vaccinate my child(ren) against 47 899
HPV since learning more about it » 0770
There is the same likelihood I will vaccinate my 5 99,
child(ren) against HPV » 270
I am less likely to vaccinate my child(ren) against HPV 1 2%
, 0

since learning more about it.

11




Six Month Follow-up

A total of 17 participants completed the 6-month follow-up questionnaire, for a 6-month follow-
up rate of 31%. Demographic variables were compared with those who did not respond to
determine if there was respondent bias. There were no differences in gender, age, race/ethnicity,

education level, or number of children (Table 2).

Knowledge Questions

Responses to knowledge questions maintained an improvement over baseline but a decrease
from the post-education knowledge (Figure 1). The greatest decrease in knowledge was seen for
the question regarding HPV and oropharyngeal cancer (94% to 53%). The decrease in
knowledge from post-education to 6-month follow-up was not statistically significant for the
questions regarding: importance of males (p-value=0.4795) or females (p-value=0.4795)
receiving HPV vaccine, HPV causing cervical cancer (p-value=0.3173), or HPV vaccine being

preventative (p-value=0.1025).

12



Table 6: Knowledge Over Time for Individuals with 6-month Follow-up

n, % P-values*
Follow-
6 up: 6

Initial Month | Baseline: Month

Follow- Follow- | Follow- Baseline: | Follow-
Individual Questions Baseline up up up 6-Month | up
Do you think it is important for
female adolescents between
the ages of 11-26 to receive
the HPV vaccine? 15,88% | 17, 100% | 15, 88% 0.4795 1 0.4795
Do you think it is important for
male adolescents between the
ages of 11-26 to receive the
HPV vaccine? 14,82% | 17,100% | 15, 88% 0.2482 0.5637 0.4795
Does Human Papillomavirus
cause cervical cancer? 11,65% | 16,94% | 15, 88% | 0.0253** | 0.0455** 0.3173
Does Human Papillomavirus
cause mouth or throat
(oropharyngeal) cancer? 5,29% | 16,94% | 9,53% | 0.0009** | 0.0455** | 0.0196**
Can people spread HPV
without knowing it? 10,59% | 16,100% | 12, 75% | 0.0233** 0.0833 0.1336
Is getting HPV preventable by
getting the HPV vaccine? 10, 59% 16,94% | 12,71% | 0.0143** 0.1573 0.1025

*McNemar's Chi-Squared
**Significant at alpha = 0.05

13




Figure 1: Correct Responses to Knowledge Questions Over Time (n=17)

a a b
, 100% 100% _ b b 100% b
100% 949 b 94% 94%
0 88% 88% 88% 88%
90% 82% o
0, ]
80% 5 /o 71%
70% 5% a
9% 59%
60% 53%
50%
40%
’ 29%

30%
20%
10%

0%

Do you think itis Do you think itis Does Human Does Human  Can people spread Is getting HPV
important for important for Papillomavirus ~ Papillomavirus HPV without preventable by
female male adolescents  cause cervical cause mouth or knowing it? getting the HPV
adolescents between the ages cancer? throat vaccine?
between the ages of 11-26 to receive (oropharyngeal)
of 11-26 to receive the HPV vaccine? cancer?

the HPV vaccine?

H Baseline ®Follow-up ™6 Month Follow-up

*Timepoints with different letters were significantly different from McNemar’s chi-squared tests

Readiness for Change

At the 6-month follow-up, 4 of the 17 respondents demonstrated an increase in their Stage of
Change for HPV vaccination (Table 6). Three participants had moved into Action, indicating
completion of the HPV vaccine for at least one child in the 6-month time period. At 6-month
follow-up no participants were staged as Precontemplation. Two remained in Contemplation and
one in Preparation. One respondent failed to respond to the question regarding their Stage of

Change.

14



Table 7: Readiness for Change at 6-month Follow-up

6 Month Follow-up

Baseline Action Preparation Contemplation Precontemplation Total
Action 9 0 0 0 9
Preparation 1 0 2
Contemplation 1 1 2 0 4
Precontemplation 1 0 0 0 1
Total 12 2 2 0 16

15




Discussion

Human papillomavirus (HPV) is highly infectious and it is estimated that 14 million new
infections occur every year, affecting people of all races and genders.® Although the virus infects
a high percentage of Americans, there are vaccines available that prevent the most malignant
strains of HPV. HPV affects males and females but the vaccine has historically been targeted at
females due to the prevention of up to 90% of HPV-related cervical cancers.!!* We now
understand more about the virus and that it causes many types of cancers in both sexes including
cervical, vulvar, vaginal, penile, anal and oropharyngeal cancers. Oropharyngeal cancers are
approximately 4 times more common in males than in females, however less men are vaccinated
against HPV than females.'® It has been shown that HPV is associated with 12-70% of
oropharyngeal cancers.’**’ There are very low vaccination rates in Americans which is a concern
due to the highly infectious and potentially malignant nature of HPV.*4%*2 Families regularly
visit their pediatric dentist every six months from ages one year to 18 years, which gives
pediatric dentists a unique opportunity to impact both their dental and overall health. Due to
effects of HPV on the oropharynx, pediatric dentists may be an ideal healthcare provider to
educate and recommend the HPV vaccine to their patients in the age range of 10-18 years in
addition to their primary care medical provider.

The sample demographics can be seen in Table 2. The majority of participants were
female and Black or African American. This is expected due to the urban location of the VCU
Pediatric Dental Clinic in Richmond, VA. It has also been demonstrated that mothers are more
likely than fathers to accompany their children to dental appointments which is the case for this

sample.** The majority of our participants had one child aged 10-18 years, but it was also

16



common to have two children in that age rage, or one child that was over 19 and one that was
between 10-18 years old. This is important because it has been shown that many pediatricians do
not recommend the HPV vaccine until at earliest 10 years of age, but more commonly 13-15
years, if at all.>*** According to the Advisory Committee on Immunization Practices (ACIP),
the recommended age of vaccination is 11-12 years but the vaccine may be given as soon as 9
years.?

Results of this study suggest that written educational information at the pediatric dental
office is a successful way to educate guardians about HPV. Participants answered 5.4 out of 6
questions correctly following written educational information about HPV which significantly
increased from a response of 3.4 correct answers prior to education (p-value<0.0001) (Table 3).
Following education, 89% of participants reported that they were more likely to vaccinate their
child against HPV (Table 5). These results demonstrate that education in a written format is
effective and that they are more likely to act after receiving educational information about HPV.
Findings by Dempsey et al. also show that written information is a successful way to educate
parents about HPV and research by Chan et al. and Davis et al. also demonstrate that when
guardians read information about HPV they become more supportive of the HPV vaccine.**’
While this research supports previous findings, this is the first study to educate about HPV in the
pediatric dental office.

While at baseline, 83% of participants in this study understood that the HPV vaccine was
important to both males and females, national vaccination rates are nowhere near the national
goal of 80%.% In 2012, 28.1% of females and 6.9% of males aged 13-15 had received at least
three doses on the HPV vaccine, with males having much lower vaccination rates than

females.>!"*"*® This raises concerns about barriers that families face regarding HPV vaccination.

17



Berenson et al. described many barriers that affect vaccination rates with the greatest barriers
being provider recommendation and inadequate information and knowledge.® While some
guardians understand that HPV vaccination is important, it has been shown that physicians are
not recommending the vaccination regularly which plays a role in low vaccination rates.*’
Berkowitz et al. found that only 14.5% of physicians recommend the vaccine to all age-
appropriate females.? Javanbakht et al. demonstrated that pediatric medical providers may
perceive parental misconceptions as a barrier to HPV recommendation, which could be
overcome with education.*’

At baseline, 91% of participants had heard of HPV or the HPV vaccine but only 41% of
the participants were in the Action stage of change, and 13% were in the Preparation stage of
change. Immediately following education, five participants that were in Precontemplation
improved to Contemplation and two improved to Preparation (Table 4). It is important to note
that no participants regressed in their stage of change, showing that education only improved the
chance of participants getting the vaccine for their children. Because of a discrepancy of
participants who had heard about HPV and how many children had actually received the vaccine,
it is possible that participants had heard about the vaccine through television commercials,
advertisements, or word-of-mouth but it was not addressed at their children’s well-child visits.
This information further suggests that many of the participants had barriers to overcome before
getting the vaccine.

At baseline, only 52% thought that getting HPV was preventable by the vaccine and 56%
understood that HPV could cause cervical cancer (Table 3). Even less (22%), knew that HPV
could cause oropharyngeal cancer (Table 3). Research by Berkowitz et al. shows that physicians

are knowledgeable about the fact that HPV vaccine prevents cervical cancer but are much less

18



likely to be knowledgeable of other HPV-associated cancers including those of the oropharynx.?
This is important because if physicians are not knowledgeable about all HPV-associated cancers,
they are not able to educate and recommend the vaccine appropriately. This demonstrates that
only 38% of pediatricians know that HPV is effective in preventing oropharyngeal cancer, and it
is even lower in OB/GYNs (34%) and internists (20%).> Following education, correct answers to
“Does HPV cause cervical cancer?” and “Does HPV cause mouth or throat (oropharyngeal)
cancer?” increased to 91% for both questions (p-value <0.0001) (Table 3).

The results of this study show that the majority of participants were more likely think
positively about HPV and act in a positive way concerning the HPV vaccine after learning about
it at their pediatric dentist office. Previous research has not taken place in the pediatric dental
setting but it has surveyed the general public, adolescents, or parents and as well patients in a
medical setting. Involving the pediatric dentist in education combats the major barriers to HPV
vaccination including provider recommendation, lack of knowledge, and access to information.
Due to HPV’s predilection for the oropharynx and oral cavity, pediatric dentists have a
responsibility to their patients to make sure they are educated about HPV and prevention
strategies.

The American Academy of Pediatric Dentistry (AAPD) has a Child and Adolescent
Vaccination Schedule in the AAPD 2016-17 Definitions, Oral Health Policies, and Clinical
Practice Guidelines which has been approved by the Advisory Committee on Immunization
Practices (ACIP).>® The Childhood and Adolescent Immunization Schedule does not list the
pediatric dentist’s responsibilities as far as educating or upholding the vaccination schedule for
their patients. It is assumed that the pediatric dentist should be aware of the schedule but they do

not have any further specific obligations by the AAPD to uphold the schedule. Just being aware
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of the schedule and relying on the child’s pediatrician to enforce the HPV vaccine is not enough,
as demonstrated by the very low vaccination rates in the United States. This innovative research
suggests that pediatric dentists should consider including HPV education and an HPV vaccine
recommendation as part of their anticipatory guidance for parents of children age 9-18 in order to
increase vaccination rates and prevent HPV-associated cancers.

Patients are regularly seen every 6 months by their pediatric dental provider from age 1
through age 18 or 21. If a patient visits their pediatric dental provider every six months
beginning at age one, they will see their pediatric dentist at least 18 times before the patient turns
9 years old, which is the youngest age the HPV vaccine may be given. If the patient has dental
caries that need to be addressed the number of appointments is increased. This gives providers a
significant amount of patient contact time to build rapport before they begin discussing HPV and
the HPV vaccine with parents of their patients. Due to the frequent visits and the strong
relationships that pediatric dental providers build with their patients, pediatric dentists should be
involved in the discussion of their overall health including HPV and the HPV vaccine.

The limitations of this study are important to note. The demographics of the study may
not be generalizable due to the location and primarily Black or African American and low
socioeconomic patient population of the VCU Pediatric Dental Clinic as well as the majority of
female participants. This study was based on participant report through surveys which relies on
the participant being engaged in the education and taking time to fully complete the surveys
which could result in recall bias. There was a 100% response rate at the first follow-up, but it
decreased significantly at the 6-month follow-up where the participation rate was 33%.

Future research includes varying the way that educational information is presented such

as using verbal education and motivational interviewing. An outcome-based longitudinal
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prospective study would be valuable to determine the long-term effects of HPV education in the

pediatric dentist and the effects on actual vaccination rates.
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Conclusions

The purpose of this study was to investigate the public’s knowledge about HPV and examine if
pediatric dentists should include HPV education for guardians due to the increasing HPV-
associated oropharyngeal cancer rates. Prior to education, only 22% of participants knew that
HPYV could cause oropharyngeal cancer which significantly improved to 91% (p-value<0.0001)
following education. Eighty-nine percent of participants reported they were more likely to
vaccinate their child for HPV following the intervention. Following education, no participants
regressed in their stage of change, and 5 moved from Precontemplation to Contemplation and 2
moved from Precontemplation to Preparation. HPV education in the pediatric dental setting is
effective and it increases the likelihood that guardians will vaccinate their child for HPV. The
lack of knowledge, especially relating to oropharyngeal cancer, indicates the responsibility of
pediatric dental providers to educate guardians about HPV vaccination at every periodic and

comprehensive exam for patient age 10-18 years.

22



Literature Cited

Cetin O, Verit FF, Keskin S, et al. Knowledge levels of adolescent girls about human
papilloma virus and its vaccine. Tiirk Pediatr arsivi. 2014;49(2):142-147.
doi:10.5152/tpa.2014.1545.

Berkowitz Z, Malone M, Rodriguez J, Saraiya M. Providers’ beliefs about the
effectiveness of the HPV vaccine in preventing cancer and their recommended age groups
for vaccination: Findings from a provider survey, 2012. Prev Med (Baltim).
2015;81(2015):405-411. doi:10.1016/j.ypmed.2015.10.007.

HPV-Associated Oropharyngeal Cancer Rates by Race and Ethnicity. Centers Dis Control
Prev. 2014:6-7. http://www.cdc.gov/cancer/hpv/statistics/headneck.htm.

Cleveland JL, Junger ML, Saraiya M, Markowitz LE, Dunne EF, Epstein JB. The
connection between human papillomavirus and oropharyngeal squamous cell carcinomas
in the United States: implications for dentistry. J Am Dent Assoc. 2011;142(8):915-924.
doi:10.14219/jada.archive.2011.0298.

Viens LJ, Henley SJ, Watson M, et al. Human Papillomavirus—Associated Cancers —
United States, 2008—2012. MMWR Morb Mortal Wkly Rep. 2016;65(26):661-666.
doi:10.15585/mmwr.mm6526al.

Berenson AB. An update on barriers to adolescent human papillomavirus vaccination in
the USA An update on barriers to adolescent human papillomavirus vaccination in the
USA. Expert Rev Vaccines. 2015;14(10):1377-1384.
doi:10.1586/14760584.2015.1078240.

Stanley M. Pathology and epidemiology of HPV infection in females. Gynecol Oncol.

23



10.

11.

12.

13.

14.

15.

2010;117(2 SUPPL.):S5-S10. doi:10.1016/j.ygyno.2010.01.024.

Genital HPV Infection — CDC Fact Sheet Does HPV cause health problems? Does HPV
cause cancer? How can I avoid HPV and the health problems it can cause?

Dougherty SA, Hayney MS. HPV9: Combating HPV-associated cancers by strengthening
serotype defenses. J Am Pharm Assoc (2003). 2015;55(6):670-672.
doi:10.1331/JAPhA.2015.15550.

Heck JE, Berthiller J, Vaccarella S, et al. Sexual behaviours and the risk of head and neck
cancers: a pooled analysis in the International Head and Neck Cancer Epidemiology
(INHANCE) consortium. Int J Epidemiol. 2010;39(1):166-181. doi:10.1093/ije/dyp350.
Alexander KA, Giuliano AR. HPV-beyond cervical cancer (online resource center). Am J
Med. 2012;125(7):S1. doi:10.1016/j.amjmed.2012.03.005.

CDC - How Many Cancers Are Linked with HPV Each Year? Centers for Disease Control
and Prevention. http://www.cdc.gov/cancer/hpv/statistics/cases.htm. Published 2016.
Accessed September 22, 2016.

Fernandez AC, Amoyal NR, Paiva AL, Prochaska JO. Motivation for HPV Vaccination
Among Young Adult Men: Validation of TTM Decisional Balance and Self-Efficacy
Constructs. Am J Health Promot. March 2015.

Fakhry C, Westra WH, Li S, et al. Improved survival of patients with human
papillomavirus-positive head and neck squamous cell carcinoma in a prospective clinical
trial. J Natl Cancer Inst. 2008;100(4):261-269. doi:10.1093/jnci/djn011.

Hernandez BY, Wilkens LR, Zhu X, et al. Transmission of human papillomavirus in
heterosexual couples. Emerg Infect Dis. 2008;14(6):888-894.

doi:10.3201/e1d1406.070616.

24



16.

17.

18.

19.

20.

21.

22.

23.

Rintala MAM, Grénman SE, Puranen MH, et al. Transmission of high-risk human
papillomavirus (HPV) between parents and infant: A prospective study of HPV in families
in Finland. J Clin Microbiol. 2005;43(1):376-381. doi:10.1128/JCM.43.1.376-381.2005.
Paz IB, Cook N, Odom-Maryon T, Xie Y, Wilczynski SP. Human papillomavirus (HPV)
in head and neck cancer. An association of HPV 16 with squamous cell carcinoma of
Waldeyer’s tonsillar ring. Cancer. 1997;79(3):595-604. doi:10.1002/(SICI)1097-
0142(19970201)79:3<595::AID-CNCR24>3.0.CO;2-Y.

CDC - HPV-Associated Oropharyngeal Cancer Rates by Race and Ethnicity. Centers for
Disease Control and Prevention (CDC).
http://www.cdc.gov/cancer/hpv/statistics/headneck.htm. Published 2016.

Valentino K, Poronsky CB. Human Papillomavirus Infection and Vaccination. J Pediatr
Nurs. 2016;31(2):e155-e166. doi:10.1016/j.pedn.2015.10.005.

Vichnin M, Bonanni P, Klein NP, et al. An Overview of Quadrivalent Human
Papillomavirus Vaccine Safety: 2006 to 2015. Pediatr Infect Dis J. 2015;34(9):983-991.
doi:10.1097/INF.0000000000000793.

Saslow D, Andrews KS, Manassaram-baptiste D, Loomer L. Human Papillomavirus
Vaccination Guideline Update : American Cancer Society Guideline Endorsement.
2016;0(0):375-385. doi:10.3322/caac.21355.

Petrosky E, Bocchini JA, Hariri S, et al. Use of 9-valent human papillomavirus (HPV)
vaccine: updated HPV vaccination recommendations of the advisory committee on
immunization practices. MMWR Morb Mortal Wkly Rep. 2015;64(11):300-304.
doi:mm6411a2 [pii].

Zandberg DPDP, Bhargava R, Badin S, Cullen KJKJ. The Role of Human Papillomavirus

25



24.

25.

26.

27.

28.

29.

30.

in Nongenital Cancers. CA Cancer J Clin. 2013;63(1):58-81. doi:10.3322/caac.21167.
Markowitz LE, Dunne EF, Saraiya M, et al. Human Papillomavirus Vaccination
Recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Reports. 2014;63(1):1-30.
http://www.scopus.com/inward/record.url?eid=2-s2.0-
84907813308&partnerID=tZOtx3y1.

Meites E, Kempe A, Markowitz LE. Use of a 2-Dose Schedule for Human Papillomavirus
Vaccination — Updated Recommendations of the Advisory Committee on Immunization
Practices. 2016;65(49):1405-1408.

Drolet M, Benard E, Boily M-C, et al. Population-level impact and herd effects following
human papillomavirus vaccination programmes: a systematic review and meta-analysis.
Lancet Infect Dis. 2015;15(5):565-580. doi:10.1016/S1473-3099(14)71073-4.

Reiter PL, McRee AL, Pepper JK, Gilkey MB, Galbraith K V., Brewer NT. Longitudinal
predictors of human papillomavirus vaccination among a national sample of adolescent
males. Am J Public Health. 2013;103(8):1419-1427. doi:10.2105/AJPH.2012.301189.
Dorell C, Yankey D, Kennedy A, Stokley S. Factors that influence parental vaccination
decisions for adolescents, 13 to 17 years old: National Immunization Survey-Teen, 2010.
Clin Pediatr (Phila). 2013;52(2):162-170. doi:10.1177/0009922812468208.

Henrikson NB, Tuzzio L, Gilkey MB, McRee A-L. “You’re never really off time”:
Healthcare providers’ interpretations of optimal timing for HPV vaccination. Prev Med
Reports. 2016;4(September 2012):94-97. doi:10.1016/j.pmedr.2016.05.002.
Vadaparampil ST, Kahn JA, Salmon D, et al. Missed clinical opportunities: Provider

recommendations for HPV vaccination for 11-12 year old girls are limited. Vaccine.

26



31.

32.

33.

34.

35.

36.

37.

2011;29(47):8634-8641. doi:10.1016/j.vaccine.2011.09.006.

Gilkey MB, Calo WA, Moss JL, Shah PD, Marciniak MW, Brewer NT. Provider
communication and HPV vaccination: The impact of recommendation quality. Vaccine.
2016;34(9):1187-1192. doi:10.1016/j.vaccine.2016.01.023.

Grabiel M, Reutzel TJ, Wang S, et al. HPV and HPV vaccines: the knowledge levels,
opinions, and behavior of parents. J Community Health. 2013;38(6):1015-1021.
doi:10.1007/s10900-013-9725-6.

Warner EL, Lai D, Carbajal-Salisbury S, et al. Latino Parents’ Perceptions of the HPV
Vaccine for Sons and Daughters. J Community Health. 2015;40(3):387-394.
doi:10.1007/s10900-014-9949-0.

Hendry M, Lewis R, Clements A, Damery S, Wilkinson C. “HPV? Never heard of it!”: A
systematic review of girls’ and parents’ information needs, views and preferences about
human papillomavirus vaccination. Vaccine. 2013;31(45):5152-5167.
doi:10.1016/j.vaccine.2013.08.091.

Williams WW, Lu PJ, O’Halloran A, et al. Vaccination coverage among adults, excluding
influenza vaccination - United States, 2013. MMWR Morb Mortal Wkly Rep.
2015;64(4):95-102. doi:mm6404a6 [pii].

CDC - Cancers Associated with Human Papillomavirus (HPV). Centers for Disease
Control and Prevention (CDC). http://www.cdc.gov/cancer/hpv/basic_info/cancers.htm.
Published 2016. Accessed September 21, 2016.

Kumar S, Biswas M, Jose T, Vice Admiral Sushil Kumar S, Manash Biswas B, Tony Jose
C. HPV vaccine: Current status and future directions. Med journal, Armed Forces India.

2015;71(2):171-177. do1:10.1016/j.mjafi.2015.02.006.

27



38.

39.

40.

41.

42.

43.

44,

45.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data
capture (REDCap) - A metadata-driven methodology and workflow process for providing
translational research informatics support. J Biomed Inf. 42(2):377-381.

Saraiya M, Unger ER, Thompson TD, et al. US assessment of HPV Types in cancers:
Implications for current and 9-valent HPV vaccines. J Nat! Cancer Inst. 2015;107(6).
doi:10.1093/jnci/djv086.

Chaturvedi AK. Beyond cervical cancer: burden of other HPV-related cancers among men
and women. J Adolesc Health. 2010;46(4 Suppl):S20-6.
doi:10.1016/j.jadohealth.2010.01.016.

Evans M, Powell NG. Sexual health in oral oncology: Breaking the news to patients with
human papillomavirus-positive oropharyngeal cancer. Head Neck. 2014;36(11):1529-
1533. doi:10.1002/hed.23792.

Dursun P, Altuntas B, Kuscu E, Ayhan A. Women’s knowledge about human
papillomavirus and their acceptance of HPV vaccine. Aust New Zeal J Obstet Gynaecol.
2009;49(2):202-206.

Virdee P, Rodd H. Who accompanies children to a dental hospital appointment? Eur Arch
Paediatr Dent. 2007;8(2):95-98.

Daley MF, Liddon N, Crane LA, et al. A National Survey of Pediatrician Knowledge and
Attitudes Regarding Human Papillomavirus Vaccination. Pediatrics. 2006;118(6):2280-
2289. doi:10.1542/peds.2006-1946.

Chan SSC, Cheung TH, Lo WK, Kwok T, Chung H. Women’s Attitudes on Human
Papillomavirus Vaccination to Their Daughters. J Am Coll Health. 2007;41:204-207.

doi:10.1016/j.jadohealth.2007.04.011.

28



46.

47.

48.

49.

50.

Davis K, Dickman ED, Ferris D, Dias JK. Human Papillomavirus Vaccine 10- to 15-Year-
Old Adolescents. J Low Genit Tract Dis. 2004;8(3):188-194.

Dempsey AF, Pyrzanowski J, Lockhart S, Campagna E, Barnard J, O’Leary ST. Parents
perceptions of provider communication regarding adolescent vaccines. Hum Vaccines
Immunother. 2016;5515(September):1-7. doi:10.1080/21645515.2016.1147636.

U.S. Department of Health and Human Services. Healthy People 2020 Objectives:
Immunization and Infectious Diseases. https://www.healthypeople.gov/2020/topics-
objectives/topic/immunization-and-infectious-diseases/objectives. Published 2013.
Javanbakht M, Stahlman S, Walker S, et al. Provider perceptions of barriers and
facilitators of HPV vaccination in a high-risk community. Vaccine. 2012;30(30):4511-
4516. doi:10.1016/j.vaccine.2012.04.062.

American Academy of Pediatric Dentistry. Childhood and Adolescent Immunization
Schedule. 2016-17 Definitions, Oral Health Policies, and Clinical Practice Guidelines.
http://www.aapd.org/media/Policies Guidelines/RS Immunization.pdf. Published 2016.

Accessed February 24, 2017.

29



Appendix

30



Confidential
Page 1 of 5

Role of the Pediatric Dentist in Human Papillomavirus
(HPV) Education

Thank you for agreeing to be a participant in this study. Please complete the following questions.

Envelope Number:

What is your gender?

O Male
O Female
QO Other

If

you
selected
"Other" gender,
please

use

the

space
provided to
explain, if
desired.

What is your age?

(O 18-20 years old

O 20-30 years old

(O 31-40 years old

(O 41-50 years old

O Greater than 50 years old

Please select your race/ethnicity (Select all that apply):
(Check all that apply)

[] American Indian or Alaska Native

[] Asian

[] Black or African American

[] Hispanic or Latino

[] Native Hawaiian or Other Pacific Islander
] White

[] Other

Please select your level of education:

(O Some high school

O High school graduate

O Associates degree

O Some college

QO College graduate (bachelor's degree)
O Master's degree

O Professional degree

O Doctoral degree

How many children with age 10-18 do you have?

(O 0 children

O 1 child

O 2 children

(O 3 children

O 4 or more children
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How many children age 19 and older do you have?

O 0 children

O 1 child

O 2 children

(O 3 children

O 4 or more children

Have you heard of the human papillomavirus (HPV) or the HPV vaccine?

O Yes
O No

Have any of your children completed the HPV vaccine series?

O Yes
O No

Have any of your children initiated the HPV vaccine series (had at least 1 shot in the series)?

O Yes, and they have completed the series

O Yes, and they will complete the series

O Yes, but they will not complete the series

O No, but they will be starting the series in the next 30 days

O No, but they will be starting the series in the next 6 months

O No, and I have not thought about them starting the HPV vaccine series
O No, and | do not want them to be vaccinated for HPV

Do you think it is important for female adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Do you think it is important for male adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Has a doctor or other health professional ever recommended the HPV vaccine for your child/children?

O Yes
O No

Does Human Papillomavirus cause cervical cancer?

O Yes
O No
O Unsure

Does Human Papillomavirus cause mouth or throat (oropharyngeal) cancer?

O Yes
O No
O Unsure

Can people spread HPV without knowing it?

O Yes
O No
O Unsure
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Is O Yes

i Gt
nsure

preventable

by

getting

the

HPV

vaccine?
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Follow-Up HPV Survey

Please complete the following survey after you have read the educational material and
discussed HPV with your provider.

Have any of your children initiated the HPV vaccine series (had at least 1 shot in the series)?

O Yes, and they have completed the series

O Yes, and they will complete the series

O Yes, but they will not complete the series

O No, but they will be starting the series in the next 30 days

O No, but they will be starting the series in the next 6 months

O No, and | have not thought about them starting the HPV vaccine series
O No, and | do not want them to be vaccinated for HPV

Do you think it is important for female adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Do you think it is important for male adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Has a doctor or other health professional ever recommended the HPV vaccine for your child/children?

O Yes
O No

Does Human Papillomavirus cause cervical cancer?

O Yes
O No
O Unsure

Does Human Papillomavirus cause mouth or throat (oropharyngeal) cancer?

O Yes
O No
O Unsure

Can people spread HPV without knowing it?

O Yes
O No
O Unsure

Is getting HPV preventable by getting the HPV vaccine?

O Yes
O No
O Unsure
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Which of the following best describes your attitude towards the HPV vaccine?
O I am more likely to vaccinate my child(ren) against HPV since learning more about it
QO There is the same likelihood | will vaccinate my child(ren) against HPV

(O I'am less likely to vaccinate my child(ren) against HPV since learning more about it.

Questions/Comments:
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HPV Survey 6 Month Follow-up

Page 1 of 3

The purpose of this research project is to investigate parents’ of adolescents attitudes and awareness regarding
human papillomavirus (HPV) and HPV vaccines. You are being asked to participate in this study because you are the
parent of a child between the ages of 10-18 and provided your email address for a 6-month follow-up. If you no
longer wish to participate, you can stop at any time.

If you decide to participate in this project, you will be asked to fill out a questionnaire about your attitudes and
awareness of HPV. The survey will last approximately 5 minutes. Participation is voluntary and you can withdraw at
any time. There are no costs for participating in this study other than the time you will spend filling out the survey
and the information you gain through the education. If you complete all 3 surveys you will be entered into a random
drawing to win 1 of 5 Kindle Fire tablets. If you win, you will be contacted via the email you provide on the initial
survey.

Data will be collected only for research purposes. Any and all data will be kept confidential, anonymous, and not
linked to any personal information. At the end of the project all data will be destroyed. Access to all data will be
limited to study personnel. If you have any questions or concerns about your participation in this project, contact:
Meredith Dugoni at dugoniml@vcu.edu or 804-828-9095

Your Name:

What is your gender?

O Male
O Female
QO Other

Since

you
selected
"Other"
gender, please
use

the

space
provided to
explain, if
desired.

What is your age?

O Less than 20 years old

O 20-30 years old

(O 31-40 years old

(O 41-50 years old

O Greater than 50 years old

Please select your race/ethnicity (select all that apply):
(Check all that apply)

1 White

[] Hispanic or Latino

[] Black or African American

[] Native American or American Indian
] Asian/Pacific Islander
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Please select your level of education:

O Some high school

O High school graduate

O Associates degree

O Some college

O College graduate (bachelor's degree)
(O Master's degree

QO Professional degree

O Doctoral degree

How many children with age 10-18 do you have?

O 0 children

O 1 child

(O 2 children

(O 3 children

O 4 or more children

How many children age 19 and older do you have?

O 0 children

O 1 child

(O 2 children

(O 3 children

O 4 or more children

Have you heard of the human papillomavirus (HPV) or the HPV vaccine?

O Yes
O No

Have any of your children completed the HPV vaccine series?

O Yes
O No

Have any of your children initiated the HPV vaccine series (had at least 1 shot in the series)?

O Yes, and they have completed the series

O Yes, and they will complete the series

O Yes, but they will not complete the series

O No, but they will be starting the series in the next 30 days

O No, but they will be starting the series in the next 6 months

O No, and | have not thought about them starting the HPV vaccine series
O No, and | do not want them to be vaccinated for HPV

Have any of your children visited a pediatrician since the dental visit where you received educational materials on
HPV?

O Yes
O No
O Unsure

If so, did the pediatrician or other medical provider recommend the HPV vaccine?

O Yes
O No

(O We have not visited the doctor since the last dental visit.
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Do you think it is important for female adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Do you think it is important for male adolescents between the ages of 11-26 to receive the HPV vaccine?

O Yes
O No
O Unsure

Does Human Papillomavirus cause cervical cancer?

O Yes
O No
O Unsure

Does Human Papillomavirus cause mouth or throat (oropharyngeal) cancer?

O Yes
O No
O Unsure

Can people spread HPV without knowing it?

O Yes
O No
O Unsure

Is

getting

HPV
preventable
by

getting

the

HPV
vaccine?

Do

you
remember
reading
the

HPV
education
materials
that

were given
to you

by

the
pediatric
dental
office?
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O Yes
O No
O Unsure

O Yes
O No
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