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Abstract

Background: Human papillomavirus (HPV) has recently been implicated as a causative agent in a rapidly growing
number of oropharyngeal cancers. Emerging literature supports the hypothesis that HPV vaccination may protect
against HPV-related head and neck cancer (HNC) in addition to HPV-related cervical and anogenital disease. While
the association between HPV infection and cervical cancer is widely understood, its relation to HNC is less well
known. The purpose of this study was to better understand HPV counseling practices for infection and vaccination
in relation to HNC of primary care physicians (PCPs), Obstetricians/Gynecologists (OBGYNSs), and Otolaryngology -
Head and Neck Surgeons (OHNSs) in Canada.

Methods: A Canada-wide electronic questionnaire regarding counseling practices on HPV infection, transmission,
and vaccination was designed and distributed to PCPs, OBGYNs, and OHNSs across Canada through electronic and
paper-based methods. Basic Descriptive statistics were used to analyze responses.

Results: In total, 337 physicians responded (239 family physicians, 51 OHNSs, 30 OBGYNs, and 17 pediatricians).
Three out of four PCPs reported routine counseling of their patients regarding HPV infection, transmission, and
vaccination. Among this group, 68% reported “never” or “rarely” counseling patients that HPV can cause HNC. The
most commonly reported reason that PCPs cited for not counseling was a lack of knowledge. The majority of
OHNSs (81%) and OBGYNs (97%) counseled patients regarding HPV infection, transmission, and vaccination.
However, very few OHNSs (10%) regularly counseled patients with HPV-related HNC about HPV-related anogenital
cancer. Similarly, very few OBGYNs (18%) regularly counseled patients with HPV related cervical/anogenital cancer
about HPV related HNC.

Conclusions: The rate of counseling on HPV infection, transmission, and vaccination in relation to HNC among
PCPs is low. The most common reason is a lack of knowledge. Specialists rarely counsel patients with confirmed
HPV-related cancer about other HPV-related malignancies. More research is needed on the relationship between
different HPV-related cancers in order to better inform counseling practices.
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Background

Human papillomavirus (HPV) is a double stranded, non-
enveloped DNA virus which has long been implicated in
cervical cancer oncogenesis [1]. Recently, the high-risk
HPYV serotypes 16 and 18 that have long been associated
with cervical and anogenital cancers have also been impli-
cated as causative agents in a growing number of oral and
oropharyngeal squamous cell carcinomas (OPSCC), a par-
ticular subset of head and neck cancer (HNC) [2—-6]. The
incidence of OPSCC is rapidly increasing in North
America, and this is thought to be a direct result of the in-
creasing prevalence of oncogenic HPV strains among the
general population [7, 8]. This poses a significant public
health concern as HPV infections are the most common
sexually transmitted infections worldwide [9].

It is estimated that in Canada, 75% of sexually active
males and females will contract an HPV infection in
their lifetime [10]. All available HPV vaccines appear to
offer long-term protection against serotypes 16 and 18
[11]. Since 2008, all Canadian provinces and territories
implemented a routine HPV immunization program for
school age girls [12]. As of December 2016, only Alberta,
Manitoba, Ontario. Quebec, Nova Scotia, and Prince
Edward Island include males in their routine HPV vac-
cination programs [13]. This decision is based on the
cost of vaccine. However, there is evidence that vaccin-
ation of males is important in preventing HPV transmis-
sion and cervical cancer in women [14]. The failure to
vaccinate males also does not take advantage of the po-
tential importance of HPV vaccination in preventing
other HPV-related cancers including anogenital and
HNC, both of which can occur in men or women.

Multiple studies have reported that patients with a his-
tory of HPV-related malignancies have an increased risk
of developing a second primary HPV-related cancer [3,
15-17]. However, a more recent study by Marzoukie et
al [18] examining male HPV cancer patients reported no
increased risk of second anogenital cancers. Many of
these conflicting studies are heterogeneous and make
several assumptions about their populations which make
them difficult to compare. As a result, there exists de-
bate within the literature as to whether an increased risk
truly exists. However, given that the same HPV serotypes
are implicated in multiple cancers, the authors argue
that appropriate counseling practice should involve
informing patients that are Infected with or exposed to
an oncogenic HPV serotypes of all associated risks of
HPV infection.

Although the importance of HPV as a causative agent
in OPSCC has been increasingly appreciated over the
past decade, our understanding of physician counseling
practices for HPV infection, transmission, and vaccin-
ation with respect to HNC is limited. This study sought
to explore this gap in the literature by shedding light on
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the topic from a Canadian perspective. Our objectives
were twofold:

1. To explore current primary care physician (PCP)
and specialist practices regarding counseling on
HPV infection, transmission, and vaccination in
relation to HNC.

2. To determine gaps in knowledge and/or areas where
counseling practices can be improved in the
practices of PCPs and those that treat patients with
HPV-related cancer.

Methods
We designed a self-administered questionnaire for dis-
tribution to Otolaryngologists — Head and Neck sur-
geons (OHNSs), Family Physicians, Pediatricians, and
Obstetricians/Gynecologists (OBGYNs) based on previ-
ously published guidelines [19, 20] Responses from fam-
ily physicians and primary care pediatricians were
combined under the group “Primary Care Physicians”
(PCPs). Health research ethics board approval was ob-
tained from the University of Alberta prior to distribu-
tion (Pro00051794). The initial draft of the survey was
piloted on a focus group composed of four local OHNSs,
two pediatricians, and three family physicians. Feedback
was sought and the questionnaire was further revised.
The questionnaire was distributed nationally via elec-
tronic means through professional association contact
lists (ex: Canadian Pediatric Society, Canadian Society of
Otolaryngology-Head and Neck Surgery, Canadian Col-
lege of Family Physicians, and university faculty email
lists). We excluded those who provided incomplete re-
sponses to the questionnaire, and any non-physician or
physician that had not been in practice during the past 5
years. Information was collected anonymously using the
online survey software Fluid Surveys (Ottawa, ON)
which complies with Canadian privacy standards, as well
as hard copy distribution from October 2014 to April
2015. The full questionnaire is included in Appendix A.

Descriptive factors

The questionnaire was divided into two parts. Part I in-
cluded questions regarding demographic information.
Outcomes measured included specialty of practice,
current practice setting, current province of practice,
years in active practice, patient populations seen in prac-
tice, and age groups seen in practice (appendix A).

General and specific HPV counseling practices

In Part II of the questionnaire, participants were asked
to report frequency of HPV counseling related to infec-
tion, transmission, and vaccination (appendix A). Physi-
cians were asked to report how often they counsel
patients with confirmed HPV-related anogenital cancer
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Table 1 Description of study population and characteristics

Characteristic

N =337

Specialty of Practice
Family Physician
Otolaryngologist
Obstetrician/Gynecologist
Pediatrician

Practice Setting
University/academic
Community based
Other

Current province of practice
Alberta
British Columbia
Manitoba
Nova Scotia
Ontario
Quebec
Saskatchewan

Years of active practice
0-5
6-10
11-20
21-30
> 30

Patient populations seen in practice
Only females
Females more than males
Males and females equally
Males more than females

Which age groups do you see in your
practice?

< 10 years
10-14 years
15-18 years
19-29 years
30-45 years
> 45 years

Which populations do you counsel
regarding HPV?

Only females
Females more than males
Males and females equally

Which age groups do you counsel
regarding HPV in your practice?

< 10 years

15-18 years

71% (239)
15% (51)
9% (30)
5% (17)

58% (196)
39% (131)
3% (10)

61% (206)
3% (10)
3% (10)
3% (10)
21% (71)
8% (27)
1% (3)

39% (131)
18% (61)
22% (74)
18% (61)

3% (10)

29% (98)
6% (20)
64% (216)
1% (3)

59%
68%
85%
78%
78%
80%

29%
25%
46%

33%
81%

Table 1 Description of study population and characteristics

(Continued)

Characteristic N =337
19-29 years 76%
30-45 48%
> 45 14%

about the risk of HNC, as well as how often they counsel
patients with confirmed HPV-related HNC about the
risk of anogenital cancer.

Statistical analysis

Basic descriptive statistics were used to derive estimates
for overall counseling practices for the sample. For ease
of interpretation, outcomes of variables with responses
ranging from never to always were combined (1 and
2 = Never to rarely, 3 = sometimes, 4 to 5 = usually to
always). All analysis were conducted using IBM SPSS 22
(SPSS Inc., Chicago, IL).

Results

Characteristics of the participants are outlined in Table 1.
The participants (N = 337) were predominantly family
physicians 71%, followed by OHNSs 15%, OBGYNs 9%,
and primary care Pediatricians 5% (Table 2). The major-
ity of respondents reported practicing in a University/
academic setting (58%), in which 39% were in the first 5
years of practice. The greatest number of responses
came from Alberta physicians 61%, followed by those
from Ontario 21%. In total, 65% of physicians saw at
least as many males as females in their practice. 46%, re-
ported counseling equally to male and female patients,
while 29% reported only counseling females, and 25%
counsel females more than males on the topic (Table 2).
Overall, 91% of PCPs, 81% of OHNSs and 97% of
OBGYNs reported that they had previously counseled a
patient with regards to HPV infection, transmission, and
vaccination in their practice (Fig. 1).

When PCPs were asked to what extent they discuss
that the HPV vaccine protects against HPV related cer-
vical/anogenital cancer, 95% usually or always reported
counseling on the topic (Table 2). In this same group,
67% reported never or rarely counseling that the HPV
vaccine can protect against strains implicated in HPV
related HNC. Furthermore, two thirds (68%) also re-
ported “never” or “rarely” counseling that a serotype of
HPYV can cause HNC.

Whereas 93% of PCPs usually or always counseled pa-
tients that sexual transmission is important in the devel-
opment of HPV-related cervical cancer, 86% reported
never or rarely doing so with regards to risk of develop-
ment of HPV-related HNC.
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Table 2 HPV counseling topics addressed by PCPs while counseling patients

Variable Never-Rarely Sometimes Usually-Always
A subset of Head and Neck cancer is caused by HPV infection 68% 10% 22%
Males are at a higher risk for HPV-related Oral and oropharyngeal 91% 7% 2%
cancer than females

Sexual transmission is important in the development of HPV-related 1% 6% 93%
cervical cancer

Sexual transmission is important in the development of HPV related 86% 12% 2%
head and neck cancer

The HPV vaccine is effective and recommended in females 1% 3% 96%
The HPV vaccine is effective and recommended in males 20% 5% 75%
The HPV vaccine protects against the serotypes that cause cervical 2% 3% 95%
cancer

The HPV vaccine protects against the serotypes that cause head and 67% 10% 23%

neck cancer

Overall, when asked why some physicians responded
“never” or “rarely” to head and neck associated HPV
counseling, the most common response was a lack of
knowledge or awareness (Fig. 2).

When OHNSs were asked if they counseled patients
with HPV-related HNC on the potential association with
anogenital cancer, 82% reported that they never or rarely
do so (Fig. 3). Similarly, OBGYNs were asked to report if
they counseled patients with HPV related anogenital
cancer on the potential association with HPV related
HNC. It was reported that 55% of Obstetrician/
Gynecologist respondents never or rarely did so (Fig. 4).

Discussion

HPV-related OPSCC has been called an epidemic in
North America, owing to the increased prevalence of
HPV in the general population [21]. Some predict that
in the near future the rate of HPV related oral
pharyngeal cancer in males may surpass the rate of cer-
vical cancer in females in Canada [22]. Primary preven-
tion strategies that target HPV infection, transmission,

and promote vaccination have the potential to reverse
this trend. PCPs, OHNSs, and OBGYNs have a central
role to play in both patient education and advocacy. The
development of a primary prevention strategy begins
with appropriate counseling of those at risk.

This study is the first to investigate self-reported HPV
counseling practices in relation to HNC in Canada. Our
results suggest that while the majority of physicians do
routinely counsel patients on the risks and complications
associated with HPV infection, counseling on HNC is
lacking.

Primary care physicians

Among PCPs, the majority (65%) of physicians saw
males in their practice setting at least as much as fe-
males. However, 54% of physicians counseled females
more than males regarding HPV infection, transmission,
and vaccination. These results highlight that PCPs are
currently more likely to counsel patients regarding HPV
if they are female rather than male. In fact, counseling of
males is of critical importance in the prevention of both

100%

95%
91%

90%

85%

80%

75%

70%
Primary Care Physicians

Obstetricians/Gynecologists

Fig. 1 Rates of HPV infection, transmission and immunization counseling by Specialty

97%

81%

Otolaryngologists - Head and Neck
Surgeons
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60%
52%
50%
40%
30%
19%
20% 17% 15%
10% 5%
0%
Lack of time Other preventative Topic better Doubt about the  Lack of knowledge
health topics take addressed by other evidence or expertise on the
precedence health care topic
professionals
Fig. 2 Reasons for never or rarely conducting HPV counseling related to HPV associated head and neck cancer

CSCC as well as OPSCC, as males are the primary car-
riers responsible for the spread of HPV infection [23].
Primary care physicians also report the most common
reason as to why HPV counseling was not practiced in
relation to HNC was a lack of knowledge, despite the
fact that very few (5%) reported any doubt about the evi-
dence surrounding HPV infection and its association
with HNC. This may result from uncertainty with
regards to the absolute benefit of HPV vaccination in
HNC reduction, in addition to how PCPs prioritize
HNC counseling in context of multiple competing de-
mands and opportunities in primary care. The results
highlight a specific need for further research and na-
tional or provincial professional associations with expert-
ise in this area such as the Canadian Society of
Otolaryngology-Head and Neck Surgery to educate their
PCP colleagues on the changing landscape of this topic.

Obstetricians and gynecologists

Overall OBGYNSs reported a high level of patient coun-
seling with regards to HPV infection, transmission, and
vaccination (97%). This is likely due to the widely recog-
nized relationship between HPV and cervical cancer. In

fact, 100% of Gynecologist reported that when discuss-
ing the HPV vaccine they usually or always counseled
patients that the vaccine protects against specific sero-
types that cause cervical cancer. However, only 36% usu-
ally or always counseled that the vaccine also protects
against the same subtypes that cause HPV-related HNC.
The majority of OBGYNs also did not counsel patients
with confirmed cervical or anogenital cancer on the as-
sociation between HPV and HNC, although the authors
concede that the connection between cervical cancer
and HNC remains controversial.

Otolaryngology - Head and neck surgeons

OHNSs reported similarly high rates of counseling pa-
tients with regards to HPV infection, transmission, and
vaccination (81%). However, similar to OBGYNSs, the
OHNSs reported very low numbers for counseling pa-
tients with confirmed HPV-related HNCs on the con-
nection between HPV and anogenital cancer (10%
usually- always). The low reported levels of counseling
may reflect the current debate of actual risk in the litera-
ture regarding the development of a second HPV-related
malignancy. This highlights the need for more research

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

82%

Never-Rarely

Head and Neck Surgeons

Sometimes

Fig. 3 Counseling rates for patients with HPV related head and neck cancer on the risk of HPV related anogenital cancer by Otolaryngologists —

8% 10%

Usually-Always
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60% 55%
50%
40%
30%
20%

10%

0%
Never-Rarely

by Obstetricians/Gynecologists

Sometimes

27%

18%

Usually-Always

Fig. 4 Counseling rates for patients with HPV related anogenital cancer on the risk of HPV related head and neck cancer

aimed at filling this gap in order to provide guidelines
for day to day practice.

Although there are no other studies with which we
can compare and contrast self-reported counseling rates,
it is clear that there is a paucity of literature on HPV
counseling practices for HNC prevention among PCPs.
There are likely multiple factors that contribute to the
lack of counseling. Nevertheless it is clear that further
research is required, and PCPs may benefit from know-
ledge support on this specific topic as the knowledge
base continues to grow. Specialists may benefit from
more research and recommendations for referral for
additional HPV cancer screening in their patients.

Some limitations of this study included the small pos-
sibility for some selection bias by overlooking physicians
who do not belong to or closely follow emails from pro-
fessional societies. Also, a small sample size comprised
predominantly of clinicians from Alberta, that may not
be generalizable to the larger North American popula-
tion. This is especially important given that different
provinces have different recommendations and pubic
health policies regarding HPV vaccination. Inherent in
the study design (self-reported questionnaire) are a
number of biases including recall bias and response bias
in which there is likely error in accuracy of recall from
respondents. As a result any response bias may have
overinflated the true rate of counseling among
physicians.

Conclusion

The rate of counseling on HPV infection, transmission,
and vaccination in relation to HNC among PCPs is low.
The most common self reported reason is a lack of
knowledge. Specialists rarely counsel patients with con-
firmed HPV-related cancer about their risk of developing
other HPV-related malignancies. More research is
needed on the connection between different HPV-
related cancers in order to better inform counseling
practices and facilitate prevention strategies.

Abbreviations

HNC: Head and neck cancer; HPV: Human Papillomavirus;

OBGYN: Obstetricians/Gynecologist; OHNS: Otolaryngology - Head and Neck
Surgeon; PCPs: Primary care Physicians; SPSS: Statistical Package for the Social
Science

Acknowledgements
Not Applicable.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions

SA Assisted in data collection, analysis, and manuscript writing. Al Assisted in
study creation, ethics submission, data collection and analysis, as well as
manuscript writing. CJ Assisted in study creation and questionnaire
formulation and focus group. JR Assisted in study creation and questionnaire
formulation and focus group. DI Assisted in study creation and questionnaire
formulation as well as data collection. CK: Assisted in study creation and
questionnaire formulation and focus group and data collection. VB: Assisted
in study creation and questionnaire formulation and focus group and data
collection as well as data interpretation and manuscript writing. HS: Assisted
in study creation and questionnaire formulation and focus group and data
collection as well as data interpretation and manuscript writing. All of the
authors listed on this manuscript contributed to the creation, design, and
writing of this manuscript and read and approved its final version.

Ethics approval and consent to participate
Ethics approval for this study was obtained form the University of Alberta
Research Ethics Board. Approval number assigned was Pro00051794.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Division of Otolaryngology-Head and Neck Surgery, Department of Surgery,
University of Alberta, 1E4.34, Walter Mackenzie Center 8440 - 112 Street,
Edmonton, AB T6G 2B7, Canada. 7Departmem of Pediatrics, The Stollery
Children’s Hospital, Edmonton, AB, Canada. *Department of Family Medicine,
University of Alberta, Edmonton, AB, Canada.



Anderson et al. Journal of Otolaryngology - Head and Neck Surgery (2017) 46:61

Received: 17 April 2017 Accepted: 27 September 2017
Published online: 26 October 2017

References

1.

Castellsagué X. Natural history and epidemiology of HPV infection and
cervical cancer. Gynecol Oncol. 2008;110:54-7.

Fakhry C, Gillison ML. Clinical implications of human papillomavirus in head
and neck cancers. J Clin Oncol. 2006;24:2606-11.

Biron VL, Coté DWJ, Seikaly H. Oropharyngeal squamous cell carcinoma and
human papillomavirus-associated cancers in women: epidemiologic evaluation
of association. J Otolaryngol Head Neck Surg. 2011;40(Suppl 1):565-9.
Biron VL, Kostiuk M, Isaac A, Puttagunta L, O'Connell DA, Harris J, et al.
Detection of human papillomavirus type 16 in oropharyngeal squamous
cell carcinoma using droplet digital polymerase chain reaction. Cancer.
2016;122:1544-51.

Clark J, Jeffery CC, Zhang H, Cooper T, O'Connell DA, Harris J, et al.
Correlation of PET-CT nodal SUVmax with p16 positivity in oropharyngeal
squamous cell carcinoma. J Otolaryngol - Head Neck Surg BioMed Central.
2015;44:37. Available from: http://www journalotohns.com/content/44/1/37.
[cited 2016 Aug 4].

Erickson B, Biron VL, Zhang H, Seikaly H, Cété D, Hashibe M, et al. Survival
outcomes of first nations patients with oral cavity squamous cell carcinoma
(Poliquin 2014). J Otolaryngol - Head Neck Surg BioMed Central. 201544:4.
Available from: http//www journalotohns.com/content/44/1/4. [cited 2016 Aug 4].
Gillison ML, Chaturvedi AK, Anderson WF, Fakhry C. Epidemiology of human
Papillomavirus—positive head and neck Squamous cell carcinoma. J Clin Oncol.
2015;33(29):3235-42.

Sturgis EM, Cinciripini PM. Trends in head and neck cancer incidence in
relation to smoking prevalence. Cancer. 2007;110:1429-35.

De Sanjosé S, Diaz M, Castellsagué X, Clifford G, Bruni L, Mufioz N, et al.
Worldwide prevalence and genotype distribution of cervical human
papillomavirus DNA in women with normal cytology: a meta-analysis.
Lancet Infect Dis. 2007;7:453-9.

Canadian Cancer Society. Human papillomavirus (HPV). 2015. Available from:
http//www.cancer.ca/en/cancer-information/cancer-101/what-is-a-risk-factor/
viruses-bacteria-and-other-infectious-agents/hpv/?region=on. [cited 2015 Oct 24].
Villa LL, Costa RL, Petta CA, Andrade RP, Ault KA, Giuliano AR, et al. Prophylactic
quadrivalent human papillomavirus (types 6, 11, 16, and 18) L1 virus-like
particle vaccine in young women: a randomised double-blind placebo-
controlled multicentre phase Il efficacy trial. Lancet Oncol. 2005;6:271-8.

Public Health Agency of Candaa. Update on human Papillomavirus (HPV)
vaccines - Canada communicable disease monthly report. 2012. Available
from: http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/12vol38/acs-dcc-1/
index-eng.php#a3. [cited 2015 Oct 24].

Government of Canada. Canada’s provincial and territorial routine (and
catch-up) vaccination programs for infants and children. Available from:
http://healthycanadians.gc.ca/healthy-living-vie-saine/immunization-
immunisation/schedule-calendrier/infants-children-vaccination-enfants-
nourrissons-eng.php. [cited 2016 Dec 22].

Crosignani P, De Stefani A, Fara GM, Isidori AM, Lenzi A, Liverani CA, et al.
Towards the eradication of HPV infection through universal specific
vaccination. BMC Public Health. 2013;13:642.

Hemminki K, Jiang Y, Dong C. Second primary cancers after anogenital, skin,
oral, esophageal and rectal cancers: etiological links? Int J Cancer. 2001,93:
294-8. John Wiley & Sons, Inc.

Chaturvedi AK, Engels EA, Gilbert ES, Chen BE, Storm H, Lynch CF, et al. Second
cancers among 104,760 survivors of cervical cancer: evaluation of long-term
risk. J Natl Cancer Inst. 2007;99:1634-43. Oxford University Press. Available from:
http://www.ncbinim.nih.gov/pubmed/17971527. [cited 2016 Aug 4].
Balamurugan A, Ahmed F, Saraiya M, Kosary C, Schwenn M, Cokkinides V,

et al. Potential role of human papillomavirus in the development of
subsequent primary in situ and invasive cancers among cervical cancer
survivors. Cancer. 2008;113:2919-25. Wiley Subscription Services, Inc, A
Wiley Company. Available from: http://doi.wiley.com/10.1002/cncr.23746.
[cited 2016 Aug 4].

Marzouki HZ, Biron VL, Harris J, Seikaly H. Human papillomavirus—associated
oropharyngeal squamous cell carcinoma and anogenital cancers in men:
Epidemiologic evaluation of association. 2016;38(Suppl):E2100-2.
doi:10.1002/hed.24388. Epub 2016 Feb.

McColl E, Jacoby A, Thomas L, Soutter J, Bamford C, Steen N, et al. Design
and use of questionnaires: a review of best practice applicable to surveys of

20.

22.

23.

Page 7 of 7

health service staff and patients. Health Technol Assess (Rockv). 2001;5:1-256.
Available from: http//www.researchgate.net/publication/11550481_Design_
and_use_of_questionnaires_a_review_of_best_practice_applicable_to_
surveys_of_health_service_staff_and_patients. [cited 2015 May 26].

Stone DH. Design a questionnaire. BMJ. 1993;307:1264-6.

Chaturvedi AK, Engels EA, Pfeiffer RM, Hernandez BY, Xiao W, Kim E, et al.
Human papillomavirus and rising oropharyngeal cancer incidence in the
United States. J Clin Oncol. 2011,29:4294-301. Available from: http://www.
pubmedcentral.nih.gov/articlerender fcgi?artid=3221528&to0l=
pmcentrez&rendertype=abstract. [cited 2014 Dec 21].

Government of Canada. Canadian cancer statistics. 2016. Available from:
http://www.cancer.ca/~/media/cancer.ca/CW/cancer information/cancer
101/Canadian cancer statistics/Canadian-Cancer-Statistics-2016-EN.pdf?la=en.
Zimet GD, Rosenthal SL. HPV vaccine and males: issues and challenges.
Gynecol Oncol. 2010;117(2):526-31.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central



http://www.journalotohns.com/content/44/1/37
http://www.journalotohns.com/content/44/1/4
http://www.cancer.ca/en/cancer-information/cancer-101/what-is-a-risk-factor/viruses-bacteria-and-other-infectious-agents/hpv/?region=on
http://www.cancer.ca/en/cancer-information/cancer-101/what-is-a-risk-factor/viruses-bacteria-and-other-infectious-agents/hpv/?region=on
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/12vol38/acs-dcc-1/index-eng.php#a3
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/12vol38/acs-dcc-1/index-eng.php#a3
http://healthycanadians.gc.ca/healthy-living-vie-saine/immunization-immunisation/schedule-calendrier/infants-children-vaccination-enfants-nourrissons-eng.php
http://healthycanadians.gc.ca/healthy-living-vie-saine/immunization-immunisation/schedule-calendrier/infants-children-vaccination-enfants-nourrissons-eng.php
http://healthycanadians.gc.ca/healthy-living-vie-saine/immunization-immunisation/schedule-calendrier/infants-children-vaccination-enfants-nourrissons-eng.php
http://www.ncbi.nlm.nih.gov/pubmed/17971527
http://doi.wiley.com/10.1002/cncr.23746
http://dx.doi.org/10.1002/hed.24388
http://www.researchgate.net/publication/11550481_Design_and_use_of_questionnaires_a_review_of_best_practice_applicable_to_surveys_of_health_service_staff_and_patients
http://www.researchgate.net/publication/11550481_Design_and_use_of_questionnaires_a_review_of_best_practice_applicable_to_surveys_of_health_service_staff_and_patients
http://www.researchgate.net/publication/11550481_Design_and_use_of_questionnaires_a_review_of_best_practice_applicable_to_surveys_of_health_service_staff_and_patients
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3221528&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3221528&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3221528&tool=pmcentrez&rendertype=abstract
http://www.cancer.ca/~/media/cancer.ca/CW/cancer

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Descriptive factors
	General and specific HPV counseling practices
	Statistical analysis

	Results
	Discussion
	Primary care physicians
	Obstetricians and gynecologists
	Otolaryngology – Head and neck surgeons

	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

