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Abstract
Purpose: Recent increases in oropharyngeal cancer (OPSCC) have been attributed to Human Papillomavirus (HPV) 
infections. Vaccinations for HPV have been available since 2006, however, vaccine uptake in the United States has been 
poor. Dental hygienists and dentists have the opportunity to increase vaccine uptake through patient education. The purpose 
of this study was to ascertain the knowledge, attitudes, and practices of Minnesota dentists and dental hygienists toward 
conversations regarding HPV infections and vaccine advocacy.

Methods: A paper survey was mailed to a random sample of dentists and dental hygienists licensed in the state of Minnesota. 
Descriptive statistics were used to summarize the data. Two group t-tests or analysis of variance (ANOVA) was used to 
compare mean knowledge and attitude scores between question responses. Pearson correlation coefficient was calculated for 
the knowledge and attitude scores.

Results: The overall response rate was 21% (dentists n= 750; dental hygienists n=750). Less than half (44%) of the respondents 
discuss risk factors for oropharyngeal cancer with their patients, and fewer than one quarter (21%) specifically discuss HPV 
as a risk factor. HPV vaccination was discussed by 9% of the respondents. Barriers to patient education on HPV included 
discomfort in sensitive conversations (66%) and feeling unqualified (35%). Over three fourths (80%) of the respondents were 
in favor of receiving training regarding HPV discussions.

Conclusion: Barriers preventing dental providers from discussing the HPV with patients, included a lack of knowledge 
and discomfort in discussing a sexually transmitted infection. Minnesota dentists and hygienists are interested in seeking 
guidance, including communication tools to discuss HPV infections and the HPV vaccine. 
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Introduction
Oropharyngeal cancers (OPSCC) are a subset of head 

and neck squamous cell carcinomas (HNSCC); the sixth 
most common cancer globally with an incidence of 45,000 
annually in the United States.1 Head and neck squamous cell 
carcinomas have been traditionally associated with tobacco 
and alcohol exposure. However, surveillance data show that 
as tobacco use has declined, so has the incidence of tobacco-
associated HNSCC.2 Concurrently, there has been an 
increase in the incidence of HNSCC in oropharyngeal sites 
including the base of the tongue, soft palate, uvula, palatine 

tonsil fossa, and oropharynx.2-4 In particular, the incidence of 
oropharyngeal cancer is occurring disproportionately in white, 
non-smoking males, of moderate to upper income, between 
the ages of 35-55.5 This epidemiological difference has been 
attributed to the human papilloma virus (HPV), a sexually 
transmitted infection (STI), particularly HPV-16, which 
accounts for 90% of HPV-positive oropharyngeal squamous 
cell carcinomas (OPSCC).1 The prevalence of HPV- positive 
OPSCC in the United States has increased more than 300% 
in the past 30 years and is estimated to surpass the numbers 
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of HPV-related cervical cancers by 20201 as well as being 
predicted to become the most common cancer of the upper 
aerodigestive tract.1

Three U. S. Food and Drug Administration (FDA)-approved 
HPV vaccinations have been found to be safe and effective 
against the oncogenic and non-oncogenic types of HPV 
associated with genital warts and cervical and other anogenital 
cancers.6 Although there is a lack of direct evidence supporting 
the efficacy of the vaccine in the prevention of oropharyngeal 
cancers, it is predicted that vaccination against HPV-16 prior 
to an initial infection can prevent HPV-positive OPSCC.5 
The Advisory Committee on Immunization Practices (ACIP) 
has been recommending routine HPV vaccination for girls, 
between the ages of 9 and 26 since 2006. However, it wasn’t 
until 2011 that the vaccine was recommended for boys, who 
are also most at risk for HPV-positive OPSCC. In 2016, the 
ACIP, FDA, and Centers for Disease Control and Prevention 
(CDC), released a recommendation for a two-dose schedule 
of a 9-valent HPV vaccine (Gardasil®9, Merk & Co, Inc.) for 
both boys and girls, ages 9-14, aiming to increase compliance.7 
Individuals being vaccinated between the ages of 15-26 require 
three doses of the vaccine. 

Recent CDC statistics show that while 60% of adole- 
scents aged 13-17 have received at least one dose of the 
vaccine, only 43% are up to date on all recommended doses.8 
Vaccination uptake is still far below the Healthy People 2020 
goal of 80% for both males and females.9 In examining the 
slow uptake of the vaccine, a number of factors have been 
identified including a lack of awareness and knowledge of HPV, 
misconceptions regarding the susceptibility to and implications 
of HPV infections, unawareness regarding the availability, 
safety, efficacy and cost of the vaccine, and lack of perceived risk 
factors.10,11 However, research has repeatedly shown that the 
most compelling positive influence on increasing vaccination 
uptake is provider recommendation.12-14

Patients have been shown to trust and follow their 
healthcare providers’ advice when given decisively. 15 Dorell 
et al. study of 8,652 adolescents and their parents in the 
United States found that over three-fourths of parents (78%) 
reported that their healthcare providers played a role in their 
child’s vaccine uptake.15 These findings were supported in 
subsequent studies by Small et al. and Moss et al.11,16 Despite 
support from these studies, many healthcare providers are 
hesitant to make strong recommendations regarding the HPV 
vaccination. Many providers are reluctant to discuss sexual 
activity with their patients.17 Other providers stratify patients 
into perceived risk categories, discussing and recommending 
vaccination for HPV only for persons perceived to be high 

risk18 creating an ethical challenge in terms of beneficence 
towards all patients.  

Dental professionals are also reluctant to discuss 
HPV with their patients. At the core is the dilemma of 
communicating with patients about the risk factors and oral 
manifestations of a STI.19 Some dentists perceive it is their 
professional and ethical responsibility to include discussing 
the HPV-oropharyngeal cancer link, while others believe any 
discussion involving sensitive topics, such as STIs, should be 
entrusted to medical professionals.19,20 Daley et al. found that 
dentists and dental hygienists believed HPV discussions were 
inappropriate in the dental setting due to confidentiality issues, 
especially in open-designed clinics.20 Additionally, some male 
practitioners worried that discussions about sexual practices 
would put them at risk for sexual harassment accusations. 
Dental professionals also report a lack of confidence in their 
knowledge of oral HPV infections, including HPV+ OPSCC, 
and the HPV vaccination, resulting in an avoidance of the 
topic completely.19,20,21 Finally, the lack of standard of care 
guidelines, by professional organizations, has been cited as a 
barrier to communicating about HPV.20,21 The overall result 
has been a lack of clearly defined roles with many dental 
professionals taking a “wait and see” attitude.20,21 

Dental professionals are well positioned to influence HPV 
vaccination uptake.11 According to the CDC, 85% of children 
ages 2-17 had at least one visit to the dentist during 2015, 
presenting an opportunity to advocate for the HPV vaccine.22 
The purpose of this study was to ascertain the knowledge, 
attitudes, and practices of Minnesota dentists and dental 
hygienists regarding HPV+ OPSCC and HPV vaccination.

Methods
This study received an exempt status from the University 

of Minnesota Institutional Review Board (IRB). A mailing 
list consisting of a randomized sample of the 4015 dentists 
and 5688 dental hygienists holding a current Minnesota 
license was purchased by the principle investigator (PI) 
from the Department of Administration. The sample size 
was determined based on a 5% margin of error, for a study 
sample size of 369 out of approximately 9600 professionals. 
Assuming a response rate of approximately 25%, 1500 paper 
questionnaires (750 dentists and 750 dental hygienists) were 
mailed to the target population.

No validated instrument specifically designed to assess 
the attitudes of dental professionals toward HPV and HPV 
vaccination was found in the literature; therefore, a survey 
instrument originally targeted to head and neck surgeons was 
selected for use.23 Questions were modified with profession-
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specific vocabulary, as needed. The survey was pilot tested 
with dental and dental hygiene faculty members and revisions 
were made based on their feedback. The 32-item paper 
questionnaire was formatted into five sections: demographics, 
current practices, knowledge of HPV+ OPSCC and the 
HPV vaccine, attitudes toward vaccination advocacy, and 
awareness efforts. A cover letter and information sheet 
explaining the purpose of the survey, how the respondents’ 
information was obtained, the voluntary and confidential 
nature of the survey, and contact information for the PI along 
with the University of Minnesota IRB were attached to the 
questionnaire and mailed to the sample population. Survey 
participation was confidential; no personal identifiers were 
obtained. Questionnaires were coded for tracking purposes 
to ensure only non-responders received a second mailing sent 
one month after the initial mailing. 

Descriptive statistics were used to summarize the data. 
Two group t-tests or analysis of variance (ANOVA) was used 
to compare mean knowledge and attitude scores between 
question responses. If the overall test for ANOVA was 
statistically significant, Tukey adjusted pairwise comparisons 
were performed. A Pearson correlation coefficient was 
calculated between the knowledge and attitude scores. P-values 
less than 0.05 were considered statistically significant. SAS 
V9.3 (SAS Institute Inc.; Cary, NC) was used for the analysis.

Results
A total of 111 dentists and 207 dental hygienists (n=318) 

returned completed surveys for an overall response rate of 
21%. Over two-thirds (67%) identified as female and 33% 
identified as male, with a non-response rate of .94%. A majority 
of the respondents (82%) worked in private practices, while 
the others were practicing in academic institutions (6%), 
public health settings (6%), and managed care practices (1%). 
Non-responses to questions were unweighted. Demographic 
information, including profession, age, gender, practice type, 
and year of graduation from professional school, is presented 
in Table I.

Current Practices

While the majority of respondents (92%) perform 
oral cancer screenings, only 44% discuss risk factors for 
oropharyngeal cancer, with even fewer (21%) discussing HPV 
as a risk factor. Only 9% of respondents discuss the HPV 
vaccination for persons (both male and female) between ages 
11 and 26. Respondents were asked to select the two most 
important factors for not discussing vaccination. The most 
common factors include not remembering (41%), not feeling 
qualified (35%), and the belief that discussing the vaccine 

is not within their role as a healthcare professional (22%). 
There were no statistically significant differences between 
demographics and current practices (p>0.05). Responses rates 
are shown in Table II.

Knowledge

The mean knowledge score was 61%; differences between 
profession, practice type, or gender were not statistically 
significant. Overall, mean knowledge scores differed between 
graduation years (p=0.0079). In pairwise comparisons, mean 
knowledge scores for graduations years in the 1960s was lower 
when compared to the 1980s (p=0.18),1990s (p=0.044), 
2000s (p=0.018), and 2010s (p=0.006). Analysis of variance 
(ANOVA) or two group t-tests or were used to compare mean 
knowledge between genders, professions, graduation years, 
and practice types.  Tukey adjusted pairwise comparisons were 
performed when the overall test for ANOVA was statistically 
significant. Knowledge question response rates are displayed 
in Table III.

Table I. Demographic Information

Characteristic Respondents (n=318)  
n (%)

Gender

Male 102 (32.1)
Female 213 (66.9)
Unanswered 3 (0.9)
Profession

Dental Hygienist 165 (51.9)
Dentist 149 (46.9)
Unanswered   4 (1.3)
Year of Graduation

1960’s 9 (2.8)
1970’s 39 (12.3)
1980’s 47 (14.8)
1990’s 63 (19.8)
2000’s 79 (24.8)
2010 - Present 64 (20.1)
Unanswered 17 (5.3)
Practice Type

Academic Setting 18 (5.6)
Public Health Setting 19 (5.90
Private Practice (Solo or Group) 260 (81.8)
Managed Care Organization 4 (1.3)
Other 13 (4.1)
Unanswered 6 (1.3)



The Journal of Dental Hygiene 36 Vol. 93 • No. 1 • February 2019

Attitudes

Slightly more than half (57%), of respond-
ents strongly agree or somewhat agree that 
medical professionals should remain the sole 
appropriate source of information regarding 
the HPV vaccine. A majority also strongly 
agree or somewhat agreed (66%) that they 
were uncomfortable in discussing HPV with 
their patients and/or their parents, however 
82% disagreed with the statement, “Discussing 
the HPV vaccination is not appropriate in my 
practice because it cannot help my patients.” 
Over half (57%), of respondents believed that it 
is necessary to discuss issues relating to sexuality 
before recommending the HPV vaccination. 
Over two-thirds (70%) of respondents disagreed 
with the statement stating that the safety of  
the HPV vaccination has not been established 
while 67% disagreed with the statement that 
since the efficacy of the vaccine has not been 
established for oropharyngeal cancer, it is 
inappropriate to discuss vaccination with their 
patients (Table IV).

Attitude scores were analyzed by demo-
graphic characteristics. Mean attitude scores did 
not differ for gender, (p=0.0619), graduation 
year (p=0.0716), or practice type (p=0.1650). 
However, mean attitude scores were higher 
for dentists when compared to dental 
hygienists (p=0.0021). Mean attitude scores by 
demographics are shown in Table V. Overall, 
there was a statistically significant difference 
between questions (p<.0001). Question 2.7 
had the highest mean and question 2.4 had 
the smallest mean. In pairwise comparisons 
(Tukey adjusted for multiple comparisons), all 
pairwise comparisons were significant (p<0.05) 
except 2.1 vs 2.4 (p=0.1335) and 2.5 vs 2.6 
(p=0.9917). Pairwise comparisons of scores by 
attitude statement are shown in Table VI.

Future Awareness Efforts

Respondents were overwhelmingly in favor 
of efforts by dental professional organizations 
to raise awareness of HPV+ OPSCC and HPV 
vaccination. This included supporting efforts 
by professional organizations in educating 
dental professionals regarding advocacy for 
HPV vaccination (80%), raising public 

Table II. Current Practices

Question
Respondents (n= 318) 

n(%)

Yes No Unanswered

1. Do you routinely discuss the risk 
factors for oropharyngeal cancer with 
your patients?

140 (44.0) 173 (54.4) 5 (1.6)

2. Do you routinely perform oral cancer 
screenings on your patients? 294 (92.5) 20 (6.3) 4 (1.3)

3. If yes, do you discuss HPV as a risk 
factor? 66 (20.8) 239 (75.1) 13 (4.1)

4. Do you discuss the importance of  
current efforts to provide HPV 
vaccination to preadolescents (ages 11-
12) with your patients?

27 (8.5) 286 (89.9) 5 (1.6)

5. Do you discuss the importance 
of current efforts to provide HPV 
vaccination to persons (both males and 
females) between the ages of 11 and 26?

29 (9.1) 284 (89.3) 5 (1.6)

6. If your answer was no to question 5, 
what are the two primary reasons for not 
discussing these HPV vaccination efforts 
with your patients.

a) The HPV vaccine is not 
appropriate for most adults so my 
patients are not interested.

52 (16.4)

b) Safety and effectiveness of the 
HPV vaccine are not yet proven. 26 (8.2)

c) Discussing the HPV vaccine is not 
part of my healthcare role. 69 (21.7)

d) I don’t have the time to discuss the 
HPV vaccine with patients. 56 (17.6)

e) I don’t support the current effort 
to provide HPV vaccination to 
preadolescents.

16 (5.0)

f ) I do not want to discuss with 
patients how HPV is transmitted. 42 (13.2)

g) I don’t remember to discuss the 
HPV vaccine with patients, but will 
do so if asked.

131 (41.2)

h) The patients I see are not benefited 
by the HPV vaccine and I don’t want 
to discuss the potential benefits to 
others (such as their children).

6 (1.9)

i) The HPV vaccine has not 
been proven to protect against 
oropharyngeal cancer.

2 (0.6)

j) I don’t feel qualified to discuss 
HPV vaccination with my patients. 111 (34.9)

k) Other 37 (11.6)
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awareness of the relationship between 
HPV infection and oropharyngeal 
cancer (76%), HPV vaccination 
(70%), patient education by dental 
professionals (75%), and distributing 
printed material on HPV infection 
(90%). Respondents also indicated 
they would follow HPV vaccination 
advocacy guidelines issued by 
dental professional organizations. 
The majority of respondents (90%) 
reported they would use printed 
information on HPV+ OPSCC to 
educate patients if the materials were 
made available through professional 
organizations. When asked whether 
or not dentists in Minnesota should 
be licensed to administer the HPV 
vaccine, the majority of respondents 
were either opposed (33%) or unsure 

Table III. General Knowledge of HPV and HPV Prevention Education

Statement
Respondents (n = 318)  n (%)

True False Unanswered

1. All types of HPV infection can lead to 
oropharyngeal cancer. 92 (28.9) 201 (63.2) 25 (7.9)

2. The tongue is the principal oropharyngeal 
cancer site associated with HPV. 119 (37.4) 169 (53.1) 30 (9.4)

3. HPV is a relatively uncommon sexually 
transmitted infection. 28 (8.8) 272 (85.5) 18 (5.7)

4. HPV is associated with a much improved 
prognosis for patients with oropharyngeal cancer. 106 (33.3) 181 (56.9) 31 (9.8)

5. Oropharyngeal cancer is associated more with 
males than females. 142 (44.7) 155 (48.7) 21 (6.6)

6. Patients with a history of HPV infection 
should not be offered the HPV vaccine. 81 (25.5) 206 (64.8) 31 (9.8)

7. Most patients with HPV experience symptoms 
of the infection.    17 (5.4)   283 (88.9) 18 (5.7)

Table IV. Attitudes Regarding HPV Vaccination

Statement

Respondents (n = 318) 
n(%)

Mean 
Score

Strongly 
Agree

Somewhat 
Agree

Somewhat 
Disagree

Strongly 
Disagree Unanswered

1. Medical professionals should remain the sole 
appropriate source of information regarding 
the HPV vaccine.

2.4 59 (18.5) 122 (38.4) 88 (27.7) 42 (13.2) 7 (2.2)

2. It is necessary to discuss issues of sexuality 
before recommending HPV vaccines to patients. 2.7 39 (12.3) 88 (27.7) 104 (32.7) 78 (24.5) 9 (2.8)

3. Discussing the HPV vaccination is not 
appropriate in my practice because it cannot 
help my patients.

3.2 7 (2.2) 34 (10.7) 142 (44.7) 120 (37.7) 15 (4.7)

4. I am uncomfortable discussing HPV and 
HPV vaccination with my patients and/or 
their parents.

2.2 62 (19.5) 149 (46.9) 62 (19.5) 33 (10.4) 12 (3.8)

5. The safety of HPV vaccination has not  
been established. 3.0 14(4.4) 65 (20.4) 132 (41.5) 90 (28.3) 17 (5.4)

6. The efficacy of the HPV vaccination has 
not been established for oropharyngeal cancer, 
therefore it is inappropriate for me to discuss 
the vaccine with my patients.

2.9 13 (4.1) 74 (23.3) 128 (40.2) 84 (26.4) 19 (5.9)

7. For religious reasons, I am opposed to 
recommending HPV vaccinations to my 
patients and/or their parents.

3.7 2 (0.6) 16 (5.0) 52 (16.3) 235 (73.9) 13 (4.1)
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(40%). Those who were opposed or unsure, had a lower mean 
attitude score when compared to those who were in favor 
(p<.0001 and p=0.0163, respectively). Respondents’ beliefs 
toward future efforts to raise awareness of HPV related cancers 
and HPV vaccination are shown in Table VII.

Discussion
HPV is thought to be responsible for 70% of OPSCC 

cases,24 a 300% increase from the 1980’s and the most recent 
statistics reported by the CDC show that HPV oropharyngeal 
cancer is now the most common HPV-associated cancer.25 
Despite the increased prevalence of HPV+ OPSCC , several 
studies have shown that few dentists or dental hygienists 
discuss HPV infection as a risk factor for OPSCC.19,20,21 
The majority (92%) of the Minnesota dentists and dental 
hygienists in this study reported practicing secondary cancer 
prevention practices through visual and tactile examinations 
or oral cancer screenings, however only 21% discussed HPV 
as a risk factor, consistent with other studies.19,20,21 While 
considered the standard of care by both the American Dental 
Association and the American Dental Hygienists’ Association, 
there is limited evidence that oral cancer screenings reduce the 
incidence of morbidity.26,27 Early detection can be difficult, 
particularly for HPV+ OPSCC, which develop in areas of 
the oral cavity that are difficult to visualize, even with the use 
of adjunctive screening tools.26,27 Additionally, no precursor 
lesion exists for HPV+ OPSCC as in cervical cancer. 

The opportunity exists for a primary prevention activity 
for HPV+ OPSCC in vaccine advocacy. While the efficacy 
of HPV vaccines in prevention of oral HPV is unknown, it 
is well known that the vaccines are effective against HPV-
16, which is implicated in 90% of HPV+ OPSCC. With 
the increase in HPV+ OPSCC, it can be argued that dental 
providers have a professional and ethical obligation to discuss 
HPV infections with patients and promote the vaccine for 
eligible patients.4,20 Only 9% of the respondents in this study 
discussed the vaccine with their patients. Barriers to HPV 
communication and vaccine advocacy within the Minnesota 
dental community were identified. The most common reasons 
cited included forgetting to discuss the vaccine (41%), not 
feeling qualified (35%), denying vaccine advocacy as within 
their professional role (22%), and not wanting to discuss how 
HPV is transmitted (13%). Further, 66% of respondents 
reported feeling discomfort in HPV discussions with patients 
and/or parents. Barriers identified in this study support the 
findings of other researchers that identified practitioners 
expressing discomfort in discussing sexual behaviors with 
patients, perceiving such discussions as not within a dental 
professional’s role, and a lack of knowledge of the HPV disease 

Table V. Attitude Score by Demographic

Characteristic Mean Score (SD)

Male vs. Female

Male 
Female

Mean (SD) = 2.9 (0.6)
Mean (SD) = 2.8 (0.5)

T-test p-value = 0.0619; Mean 
attitude score did not differ by 
gender 

(p > 0.05).

Dental Hygienist vs Dentist

Dental Hygienist
Dentist 

Mean (SD) = 2.8 (0.5)
Mean (SD) = 3.0 (0.5)

T-test p-value = 0.0021; Mean 
attitude score was higher for 
dentists.

Graduation year

1960s 
1970s 
1980s 
1990s 
2000s 
2010s 

Mean (SD) = 2.9 (0.7)
Mean (SD) = 3.1 (0.6)
Mean (SD) = 2.8 (0.4)
Mean (SD) = 2.8 (0.6)
Mean (SD) = 2.8 (0.5)
Mean (SD) = 2.8 (0.5)

ANOVA p-value = 0.0716; 
Mean attitude scores did not 
differ by graduation year 

(p > 0.05). 

Practice Type

Academic 
Public health 
Private practice Managed care 

Mean (SD) = 3.0 (0.5)
Mean (SD) = 3.0 (0.5)
Mean (SD) = 2.8 (0.5)
Mean (SD) = 2.5 (0.7)
Mean (SD) = 3.0 (0.5)

Other ANOVA p-value = 
0.1650; Mean attitude scores 
did not differ by practice type 
(p > 0.05).
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process and vaccination.20, 28-30 An 
overwhelming majority of respon- 
dents in this study indicated an interest 
in increased educational and policy 
support for HPV awareness and vaccine 
advocacy by professional organizations 
presenting an educational opportunity 
for academic institutions, foundations, 
and professional organizations.

In response to the increased inci-
dence of HPV+ OPSCC, the American 
Dental Association and  the American 
Academy of Pediatric Dentistry have 
been encouraging dental providers 
to discuss the connection between 
HPV and OPSCC.4,30 In addition, 
recently, the number articles related 
to HPV+ OPSCC in dental journals 
and continuing education courses has 
increased, signaling the important role 
oral health professionals play in HPV+ 
OPSCC.4,30 Dental hygienists are 
well trained in prevention counseling 
activities, such as tobacco cessation, 
diabetes prevention, and motivational 
interviewing.28 These skills can be easily 
transferred to HPV prevention and risk 
factor management activities.28 Just as 
tobacco cessation efforts focus on the 
prevention of cancer, HPV discussions 
can be presented within the framework 
of cancer prevention. Adjusting the 
attitude of dental providers toward 
HPV may serve to improve the 
practice of HPV prevention in the 

dental setting. By framing HPV as cancer-causing virus rather than a STI, dental 
professionals may be more comfortable and inclined to developing protocols regarding 
HPV including communication scripting and referrals to other healthcare providers.

Re-framing the conversation to cancer prevention has the potential to change at-
risk behaviors and increase HPV vaccine uptake.4 With the increasing public awareness 
of HPV and its association with OPSCC, patients will expect their dental providers to 
not only be knowledgeable on the topic but to also initiate conversations on risk factors 
and prevention.20 The recommended HPV vaccine’s two dose schedule, administered 
between 6 to 12 months apart, is concurrent with the American Academy of Pediatric 
Dentistry’s periodicity of examination guidelines for children and adolescents.31,32 This 
provides an opportunity for oral health professionals to collaborate in the prevention 
of HPV+ cancers through reinforcement of health promotion and disease prevention 
messages promulgated by other healthcare providers.33 Parental attitudes toward 
vaccination also influences vaccine uptake.34 Underwood, et al. reported that parents 
who received information on HPV vaccination from three or more sources have a 
more positive attitude when compared to parents who receive information from less 
than three sources.34 It has also been found that educational materials alone do not 
increase vaccine uptake. However, when education is received through trusted sources, 
such as healthcare professionals, uptake increases.11,34

Furthermore, to increase vaccine uptake, innovative approaches to vaccine delivery 
are currently being discussed. McRee et al. found adolescent boys and their parents 
were amenable to alternative settings other than the traditional medical setting for 
receiving the HPV vaccine.35 Minnesota State Statute currently allows trained dentists 
to administer the influenza vaccine.36 A similar opportunity exists to petition the 
Minnesota State Board of Dentistry to support administration of the HPV vaccine 
by dentists during adolescent preventive dental visits, potentially increasing vaccine 
uptake. However, in a recent study investigating parental attitudes toward HPV 
vaccination in the dental setting, parents expressed low comfort levels in regards 
having a dentist vaccinate their children.37 Lack of trust in a dentist’s role as vaccinator 
and the staff’s ability to manage adverse events were cited as the primary reasons,36 
highlighting the need for better patient education in regards to dentists’ training.

Limitations of this study include the small sample size and low response rate. The 
sample size was limited to 750 dentists and 750 dental hygienists from candidate pools 
of 4,015 dentists and 5,688 dental hygienists for an overall response rate of 21%. Paper 
surveys were mailed to the sample population, and were limited to the random sample 
of 1,500 for financial reasons. Results of this survey are limited to dental professionals 
licensed in Minnesota. Additionally, the survey used was not validated.

Future research should investigate providing HPV vaccines in the dental setting. 
Researchers have used the health literacy framework to gather baseline data to 
inform the development of health literacy interventions for dental hygienists and 
dentists.30 Further study is needed to investigate effective strategies and tools for HPV 
communication in the dental setting; perhaps using the health literacy framework or 
other health communication theories. Collaboration with other healthcare providers 
may also increase HPV vaccine uptake. A number of sources including the Centers for 
Disease Control and Prevention (CDC) and the World Health Organization (WHO) 
provide HPV communication tools that can be adapted to the dental setting.38,39

Table VI. Pairwise comparison of 
Scores by Attitude Statement

Comparisons P-Value

1 vs 4 p =0.1335

2 vs 5 p =0.0001

2 vs 6 p =0.0029

3 vs 5 p =0.0008

5 vs 6 p =0.9917

All other pairwise comparisons are p<.0001
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Table VII. Future Efforts to Raise Awareness on HPV+ OPSCC and HPV Vaccination

Question

Respondents, % (n= 318)

YES

Total

DH 
DDS

NO

Total

DH 
DDS

UNSURE

Total

DH 
DDS

UNANSWERED

Total

DH 
DDS

1. Would you support an effort by professional organizations (such 
as ADA and ADHA) to educate oral health professionals regarding 
advocacy for HPV vaccination?

79.9

78.8 
81.2

5.9

6.0 
6.0

11.9

13.9 
10.1

2.2

1.2 
2.7

2. If dental professional organizations issued a recommendation that 
oral health professionals advocate for HPV vaccination, would you 
do so?

70.4

80.6 
71.1

6.3

6.7 
6.0

21.1

22.4 
19.5

2.2

1.2 
2.7

3. Do you think that dental professional organizations should attempt 
to increase media coverage and public awareness of the link between 
HPV infection and oropharyngeal cancer?

75.8

80.6 
71.1

5.7

6.7 
4.7

16.4

11.5 
21.5

2.2

1.2 
2.7

4. Do you think dental professional organizations should attempt to 
increase media coverage and public awareness of HPV vaccination?

70.1

72.1 
68.5

8.8

9.7 
8.0

18.9

17.0 
20.8

2.2

1.2 
2.7

5. Do you think dental professional organizations should issue a 
statement in support of the CDC recommendations for the routine 
vaccination of all pre-adolescents against HPV infection?

64.5

66.0 
63.1

8.8

10.9 
6.7

24.2

 21.2 
 27.5

2.5

1.2 
3.7

6. If your professional organization were to make a recommendation 
that oral health professionals discuss the role of HPV in head and 
neck cancer with patients, would you do so?

75.2

 78.2 
72.5

3.1

4.2 
2.0

19.2

 16.4 
 22.2

2.5

1.2 
3.7

7. If accurate, appropriately detailed, printed information about HPV 
infection and its relation to oropharyngeal cancer was provided by 
dental professional organizations, would you make it available to 
your patients?

90.25

92.1 
88.6

0.63

0.6 
7.4

6.60

6.1 
7.4

2.52

1.2 
3.7

8. Dentists in the State of Minnesota can now be trained to administer 
the flu vaccine. Do you think dentists should also be trained to 
administer the HPV vaccine?

24.53

22.4 
26.2

32.70

32.7 
33.6

40.25

43.6 
36.9

2.52

1.2 
3.7

Conclusion
Research shows that HPV vaccine uptake can be improved 

when there is a stronger provider recommendation. Advocacy 
of the HPV vaccine by dental providers may prompt an 
increase in vaccine uptake among adolescents. However, there 
are barriers including lack of knowledge about HPV and 
HPV vaccination, discomfort in discussing HPV infection 
with patients, and denying that vaccine advocacy is within 
their professional role that prevent most dental providers from 
discussing HPV with patients. Findings in this study suggest 

dentists and dental hygienists would support the promotional 
efforts of their professional associations to increase public 
awareness of HPV+ OPSCC and HPV vaccine advocacy. 
Dental providers are looking to their professional associations 
for leadership, direction, and training in HPV patient 
communication. These findings highlight an opportunity for 
schools and professional associations to better educate dental 
providers in HPV communication and vaccine advocacy as it 
relates to cancer prevention. 
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