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Abstract
Human papillomavirus (HPV) infections are responsible for a significant part of the global burden of cancer. Epidemiologic
studies have shown increasing trends of HPV-related oral cancers worldwide. Dental professionals need comprehensive up-to-
date HPV-related information to be able to provide correct advice to their patients. The aim of this paper is to describe knowledge
and awareness levels of dental students from Spain on HPV infection, HPV vaccination, oral cancer prevention, and HPV-related
oropharyngeal cancer. A survey was distributed to 240 dental students, of which 158 returned it. Most students reported not been
vaccinated against HPV (n = 81, 51.3%) and believed that HPV infection was linked to oropharyngeal cancer (75%). Overall,
advanced students showed better knowledge, attitudes, and perceptions regarding this issue while novice students showed
relevant shortcomings. However, their attitudes in relation to the diagnosis of oral cancer were adequate. These results suggest
that there are important HPV-related knowledge deficits among Spanish dental students, which hinders their interventions in
oropharyngeal primary prevention efforts. Findings of this study suggest the inclusion and standardization of HPV-related
educational information to the dental curriculum.
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Introduction

Worldwide HPV-attributable oropharyngeal cancer represents
about 4.5% of all cancers with an estimated 630,000 new cases
diagnosed annually [1]. Historically, the causes of oropharyn-
geal cancer have been closely related with modifiable risk fac-
tors such as tobacco or alcohol use. Recent evidence has corre-
lated oropharyngeal cancer with other risk factors such as the
human papillomavirus (HPV), a sexually transmitted infection
[2, 3]. Despite the decline in the incidence of oral squamous cell

carcinoma (OSCC) experienced in the last 30 years, probably
due to the awareness of harmful effects of tobacco and alcohol
use, the incidence of OSCC in the oropharynx associated to
HPV has increased [4–7]. Numerous studies have estimated
that the DNA-HPV prevalence oropharyngeal cancer tumor
biopsies might be up to 75% [8].

Currently, oropharyngeal cancer patients are predominant-
ly younger men who have minimal or no exposure to tobacco
and/or alcohol. Regardless, they have an increased number of
risky sexual behaviors, especially unprotected oral sex.
Studies have found evidence that having more than nine life-
time sexual partners increases the risk of having oropharyn-
geal cancer by 34 times [9], and usually presents higher risk
HPV genotypes (HR-HPV) in their tumor cells, predominant-
ly HPV 16 and 18 [7, 9]. Moreover, patients with HPV-related
oropharyngeal carcinomas seem to have a better response to
treatment and better survival rates. For example, a 2011 study
found that the survival rate after 3 years was 82.4% for the
HPV-positive cancer patients group and 57.1% for the patients
with HPV-negative cancer group [10].

Given the association between HPV 16 and 18 and oropha-
ryngeal cancers, it has been suggested that the use of available
HPV vaccines may decrease the incidence of these carcinomas.
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Plausibility of this hypothesis is reinforced by studies that pro-
vide evidence of the HPV vaccine’s effectiveness in preventing
other carcinomas [10]. In February 2015, the US Advisory
Committee on Immunization Practices (ACIP) recommended
a 9-valent human papillomavirus (HPV) vaccine (9vHPV)
(Gardasil 9, Merck and Co., Inc.) as one of three HPV vaccines
that can be used for routine vaccination. HPV vaccine is rec-
ommended for vaccination of 11- or 12-year-old adolescents
[11]. ACIP also recommends vaccination for females aged
13–26 years and males aged 13–21 years not vaccinated previ-
ously. Vaccination is also recommended for men who have sex
with men and for immunocompromised patients [12]. While
there currently is no conclusive data on the effectiveness of
HPV vaccines in preventing oropharyngeal cancer, it is antici-
pated that the HPV vaccine may be effective in reducing the
burden of these cancers [12].

The dental profession has focused on the secondary pre-
vention of oropharyngeal cancers by visual and tactile explo-
ration of the oral cavity and neck palpation to identify poten-
tial precancerous lesions. Given the growing incidence of
HPV-attributable oropharyngeal cancers, the role that dental
providers play in the education and recommendation of the
HPV vaccine is vital. Thus, dental care providers may be key
agents for promoting HPV prevention [13]. Therefore, the
aims of this study were (1) to assess the knowledge about
HPV-related oropharyngeal cancer and HPV vaccine among
a group of dental students, (2) to report on student’s commu-
nication skills regarding sensitive issues, and (3) to assess the
student’s attitudes concerning prevention of oropharyngeal
cancers.

Materials and Methods

Study Instrument

This cross-sectional study was conducted at the School of
Medicine and Dentistry of Santiago de Compostela (Spain).
A self-administered survey was adapted from two previous
studies [10, 14]. The survey was structured in four sections:
(1) items measuring knowledge regarding HPV-oral cancer re-
lationship, (2) items measuring knowledge regarding HPV vac-
cination, (3) items related to the ease of talking about sensitive
issues in the dental office, and (4) items on knowledge regard-
ing oral cancer screening. Information on demographics (i.e.,
age, gender, origin—i.e., urban/semi-urban/intermediate [15]),
and if they have received HPV vaccine was also collected.

The first and second sections of the survey included multiple
choice questions with three possible responses in each case
(Correct; Incorrect; I do not know). The last item measured
Bstage of change^ based on the trans-theoretical model (as de-
signed Prochaska & DiClemente) and adapted by Daley et al.
[16] to evaluate the readiness among the dental students to

discuss HPV vaccine with female patients. With this approach,
we were able to divide the students collectively into four groups
according to their Bstages of change^: precontemplation,
contemplation, action, and maintenance. The third and fourth
sections used five-point Likert scales. The five-point Likert
scales measuring attitudes towards oral cancer screening were
collapsed into dichotomous variables: agreement (Bto a consid-
erable extent^ and Bto a great extent^) and disagreement (to a
moderate extent, not at all, to a small extent). For the fourth
section, the order was reversed in relation to the previous sec-
tion session to maintain the integrity of the questionnaires.

The survey was pilot tested in a sample of 10 randomly
selected students. At that time, we calculated the time needed
to complete the questionnaire and the understanding of the
language among the subjects. Finally, the survey was distrib-
uted in English to enable comparison and reduce the risk of
bias derived from the language. Our research group previously
demonstrated that in our reference field, the English level of
students is optimal for the use of English-written question-
naires [17].The mean time necessary to complete the survey
was 9 min.

Sample Size and Sampling Method

We calculated a minimally required sample size using the
PASS 15® software for Mac (NCSS, Salt Lake City, UT,
USA) by the Dilmans’ formula with a 5% margin of error
and 95% confidence level (CI). This sample size calculation
was based on the number of students at that time (n = 253).
Based on this number, the minimum sample size required for
our design was 153. All students from first to fifth year were
invited to participate. Students were informed of the nature of
the study and provided with an information sheet. Surveys
were distributed during classes. Participation in the survey
was anonymous, and voluntary.

Statistical Analysis

Analyses were performed using IBM SPSS Statistics 20.0
software for Mac [18]. Continuous variables were reported
as mean ± standard deviation (SD) and were analyzed with
the Kolmogorov-Smirnov test to distinguish between normal
and non-normal distributions. Frequency analysis was per-
formed for the categorical variables. In bivariate analyses,
we applied either χ2 tests, Fisher’s exact tests (FET), Mann-
Whitney tests, or Kruskal-Wallis tests depending on the type
of outcome variable. Stratifications were made between pre-
clinical vs. clinical students. Pearson correlation coefficients
were calculated to examine the relationship between the right
responses of the first (oropharyngeal cancer-HPV link) and
second section (HPV vaccination). The significance level con-
sidered in all statistical analyses was 5% (p < 0.05).
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To simplify analysis, participants were placed into one of
two categories: the preclinical group (composed of first, sec-
ond, and third year students) and the clinical group (composed
of fourth and fifth year students). This subdivision allows us to
compare our results with those of other university education
systems.

Ethical Approval

The Clinical Research Ethics Committee of Galicia (CRECG)
did not consider necessary to approve this study if the ques-
tionnaires were anonymous and the participation voluntary.

Results

Description of the Sample

A total of 158 of the 240 students returned the survey (re-
sponse rate 65.8%). The distribution by preclinical students
and clinical students was 89 (56.3%) and 69 (43.7%), respec-
tively. Specifically, by course, 35 were drawn from the first
course (22.0%), 22 from the second course (13.8%), 32 from
the third course (20.1%), 36 from the fourth course (22.6%),
and 33 from the fifth course (20.8%). The mean age was 21.9
± 3.4. Most of the sample was female (n = 111, 69.8%) and
Caucasian (n = 155, 97.5%). In terms of Borigin,^ the distribu-
tion was as follows: 90 (56.6%) were from urban population,
47 (29.6%) were from semi-urban or intermediate population,
and 21 (13.2%) were from rural population.

Most students reported not having the vaccine (n = 81,
51.3%). Compared by sex, vaccination rates were low for
female (57.7%) and male (27.7%) students. This represents
about a quarter of the men surveyed (27.7%, χ2 = 11.8, p
value = 0.001). Students (75%) believed that there was a link
between HPV and oropharyngeal cancers, with clinical stu-
dents responding with greater certainty (χ2 = 12.1, p value <
0.001).

Knowledge Regarding the Relationship Between HPV
and Oropharyngeal Cancer, and About HPV
Vaccination

Clinical students reached significantly better percentages of
right responses in 12 of the 16 items that ask about the link
between HPV and oropharyngeal cancer (Table 1).
Regarding knowledge about HPV vaccination, none of the six
items were answered incorrectly by more than 50% of the stu-
dents (Table 1). Clinical students reached better percent-
ages of correct responses compared to preclinical ones; this
result was statistically significant in all items (Table 1).
A significant positive correlation was obtained between the
correct responses of the first (oropharyngeal cancer-HPV link)

and second section (HPV vaccination) (R = 0.67, p = 0.01). In
relation to the trans-theoretical model item, the number of stu-
dents in each category was as follows: 7 (4.4%) for
precontemplation, 72 (45.3%) for contemplation, 25 (15.7%)
for action, and 53 (34%) for maintenance.

Ease in Discussing Sensitive Topics With the Patients

Among the topics covered in the survey, there was only a
statistically significant difference between sexes when stu-
dents were questioned about the ease of talking about eating
disorders. Male students had more communication skills than
female students regarding this topic (U = 1841, p = 0.003;
Table 2).

Perceptions and Attitudes Regarding Oropharyngeal
Cancer Screening

In half of the items, participants agreed to Ba great extent^ that
dentists need to talk to their patients about the relationship of
HPV and oropharyngeal cancer, that there is a need for an
established protocol for early oropharyngeal cancer detection,
and their need for education. This pattern in the answers
shows that students feel somewhat insecure on their visual
(on average at 2.0 ± 0.9) and palpation skills (on average at
2.0 ± 0.9) in relation to the oropharyngeal cancer diagnosis
skills (Fig. 1). There were no statistically significant differ-
ences between these items based on sex, or preclinical vs.
clinical students.

Discussion

The aims of this study were (1) to assess the knowledge about
HPV-related oral cancer and HPV vaccination among a group
of dental students, (2) to report on student’s communication
skills regarding sensitive issues, and (3) to assess the student’s
attitudes concerning oral cancer screening.

A recent study in a Spanish sample showed that HPV in-
fection was present in the 26% of patients with oral squamous
cell carcinomas in the tongue and also found that mortality
was significantly increased in patients with HR-HPV (OR
3.97, 95% CI 1.07–14.7) [19]. Oncogenic oral HPV infection
is especially prevalent among men in the fifth decade of the
life [20], although oral cancer prevalence appears to be in-
creasing in young people [21]. Moreover, HPV has been re-
ported as an agent in the sexual transmission of this disease
[22]. These facts are largely unknown by the general public,
making this a clear need for public health professionals to
address [23]. Specifically, dentists can play a key role in the
prevention of this pathology, and unfortunately, among these
professionals, more attention is being given to act on other risk
factors such as tobacco or alcohol. The education of dentists
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will be extremely important to be able to reduce the burden of
disease that will be caused by HPV infection. The study of the
awareness of these health topics among dental professionals
and students is recent in the medical literature. Despite this,
there are a growing number of papers related to this topic [10,
14, 24, 25]. Currently, in the Spanish universities, there is a
lack of a regulated dental curriculum in relation to the HPV-
oral cancer link so the disparity in HPV-related knowledge
regarding this topic among different centers may be particu-
larly acute.

In the first section of this survey, 75% of Spanish dental
students affirmed that there is a link between HPV infection

and oral cancer; this finding is significantly better than the
percentage collected in Amsterdam (64%) [14]. In this work,
we found differences in the knowledge regarding HPV-oral
cancer link on preclinical students compared clinical, even
more marked than those previously described among Dutch
students [14]. These data may reveal a higher clinical confi-
dence among more experienced students, and at the same
time, the poor knowledge among preclinical dental students
is comparable to the level detected in younger without medical
education [25]. There was limited and inadequate knowledge
among students about HPV and related oral cancers. Public
health needs well-informed dentists to work reducing the

Table 1 Assessment of HPV-related oropharyngeal cancer knowledge and HPV vaccination stratified by preclinical vs. clinical dental students

n = 158 Preclinical,
n = 89

n (%) n (%) Clinical,
n = 69

n (%) n (%)

Correct Incorrect I do not
know

Correct Incorrect I do not
know

p value

HPV-related oral cancer items (16)

1. Approximately 50% of patients who get oral
cancer will die from this disease

44 (49.4) 36 (40.4)* 9 (10.1) 33 (47.8) 28 (40.6)* 8 (11.6) 0.857

2. Some types of HPV cause oral cancer 52 (58.4)* 24 (27.0) 13 (14.6) 62 (89.9)* 3 (4.3) 4 (5.8) < 0.001

3. Oral cancer is often preceded by the presence
of clinically identifiable premalignant changes

50 (56.2)* 27 (30.3) 12 (13.5) 57 (82.6)* 8 (11.6) 4 (5.8) 0.002

4. An increasing number of patients diagnosed with oral
cancer lack risk factors as tobacco and alcohol use

41 (46.1)* 31 (34.8) 17 (19.1) 37 (53.6)* 28 (40.6) 4 (5.8) 0.051

5. The average age of patients diagnosed with
oral cancer is declining

34 (38.2)* 22 (24.7) 33 (37.1) 39 (56.5)* 14 (20.3) 16 (23.2) 0.062

6. The majority of malignant lesions in the oral cavity
is diagnosed in an advanced stage of progression

44 (49.4)* 31 (34.8) 14 (15.7) 52 (75.4)* 14 (20.3) 3 (4.3) 0.003

7. There are more than 100 types of HPV 18 (20.2)* 13 (14.6) 58 (65.2) 32 (46.4)* 4 (5.8) 33 (47.8) < 0.001

8. A person can have HPV without knowing it 43 (48.3)* 32 (36.0) 14 (15.7) 61 (88.4)* 4 (5.8) 4 (5.8) < 0.001

9. Most HPV infections resolve within a short time 38 (42.7)* 20 (22.5) 31 (34.8) 19 (27.5)* 31 (44.9) 19 (27.5) 0.010

10. Some types of HPV cause cervical cancer 41 (46.1)* 24 (27.0) 24 (27.0) 63 (91.3)* 3 (4.3) 3 (5.8) < 0.001

11. HPV causes HERPES and cold sore 31 (34.8) 30 (33.7)* 28 (31.5) 29 (42.0) 29 (42.0)* 11 (15.9) 0.080

12. HPV causes HIV/AIDS 31 (34.8) 32 (36.0)* 26 (29.2) 10 (14.5) 49 (71.0)* 10 (14.5) < 0.001

13. HPV is a sexually transmitted virus 47 (52.8)* 29 (32.1) 13 (14.6) 57 (82.6)* 10 (14.5) 2(2.9) < 0.001

14. Antibiotics can cure a HPV infection 43 (48.3) 25 (28.1)* 21 (23.6) 7 (10.1) 55 (79.7)* 7 (10.1) < 0.001

15. There is a vaccine that prevents against
certain types of HPV

49 (55.1)* 32 (36.0) 8 (9.0) 65 (94.2)* 3 (4.3) 1 (1.4) < 0.001

16. Using a condom decreases the chance of transmitting
HPV

46 (51.7)* 22 (24.7) 21 (23.6) 66 (95.7)* 1 (1.4) 2 (2.9) < 0.001

HPV vaccination items (6)

1. The vaccine prevents transmission of some
types of HPV

46 (51.7)* 39 (43.8) 4 (4.5) 61 (88.4)* 6 (8.7) 2 (2.9) < 0.001

2. The HPV vaccine protects women against
cervical cancer

49 (55.1)* 26 (29.2) 14 (15.7) 51 (73.9)* 11 (15.9) 6 (8.7) 0.036

3. Individuals vaccinated against HPV do not have
to practice safe sex (e.g., using condoms)

31 (34.8) 51 (57.3)* 7 (7.9) 7 (10.1) 56 (81.2)* 6 (8.7) < 0.001

4. In the national immunization program, the HPV
vaccine is only available for females

26 (29.2)* 30 (33.7) 33 (37.1) 50 (72.5)* 3 (4.3) 16 (23.2) < 0.001

5. Men can request their general practitioner for HPV
vaccination; however, this is not covered financially

18 (20.2)* 35 (39.3) 36 (40.4) 17 (24.6)* 8 (11.6) 44 (63.8) < 0.001

6. The HPV vaccine is only effective for individuals
who have never had sex before

32 (36.0) 39 (43.8)* 16 (18.0) 12 (17.4) 43 (62.3)* 14 (20.3) 0.029

Significant results are reported in bold. The correct answer for each item is indicated with an asterisk
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burden of this disease. Dentists can practice primary preven-
tion by educating patients about sensitive topics such as safe
sexual practices and secondary prevention through early diag-
nosis [26].

On the other hand, we found that 48.7% of students
claimed to be vaccinated against HPV and that 57.7% of fe-
male students were vaccinated. This vaccination rate is slight-
ly lower than the one published by the Spanish Public Health
Department related to recent cohorts campaigns which range
between 62.5 and 75.2% [27]. Furthermore 27.7% of male
students reported to be vaccinated; these findings are quite
striking and relevant for public health, taking into account that
HPV immunization is not included in the Spanish vaccination
schedule for men [28]. It is possible that occupational risk may
be a decisive factor in whether students get vaccinated.

The contribution of HPV prevalence to head and neck
squamous cell carcinoma, penile cancer, and genital warts
reflects the potential benefit of prophylactic vaccines regard-
less of sex [29]. Pediatric dentists can play a key role by
recommending a vaccination against HPV to children under

the age of 12 when the vaccine would be more effective [26].
It is important to reinforce the usefulness of this vaccine
among the parents of the targeted children to help them on
their decision-making [27].

Sexually transmitted infections were also recognized as a
difficult issue to discuss with patients. Some studies hypothe-
size that perhaps the increase in HPV related oral cancers
between young people may be due to changes in sexual prac-
tices of the new generations [20]. It is important for dentists to
feel comfortable promoting safe sex and to feel that this is part
of their professional competencies. Difficulty discussing
topics with sexual content was also reported by American
dentists [10].

Our findings related to students’ attitudes concerning oro-
pharyngeal screening showed that most students assumed that
the early diagnosis strategies would play a vital role for im-
proving outcomes. We also found a lack of knowledge in
relation to technical skills for screening and diagnosis, which
will require greater efforts for improvement. What Spanish,
Dutch [14], and American students [10] agree on is that they

Table 2 Differences between responses to five questions assessing how easy it is to discuss some topics with the patients stratified by sex and by origin

n = 158 Sex Origin
Item Men Women p valuea Rural Semi-urban Urban p valueb

Lifestyle 4.2 (± 1.0) 4.3 (± 0.8) 0.643 4.1(± 0.7) 4.3(± 0.9) 4.2(± 1.0) 0.418

Domestic violence 2.6 (± 1.1) 2.3 (± 1.0 0.109 2.4 (± 1.2) 2.6(± 1.0) 2.2(± 1.0) 0.112

Eating disorders 3.7 (± 1.0) 3.1 (± 1.1 0.003 3.3 (± 1.1) 3.4(± 1.1) 3.3(± 1.0) 0.713

Sexually transmitted infections 3.3 (± 1.1) 3.1 (± 1.1) 0.168 2.9(± 1.0) 3.3(± 1.0) 3.1(± 1.2) 0.312

Substance abuse 3.2 (± 1.4) 3.1 (± 1.1) 0.533 3.0(± 0.9) 3.2(± 1.2) 3.2(± 1.2) 0.568

Significant results are reported in bold
aMann-Whitney U test
b Kruskal-Wallis test
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Fig. 1 Bar chart. Dental students’ attitudes regarding Oropharyngeal cancer



need this topic to be addressed in greater depth during their
training. We agree with what was stated by Poelman et al. [14]
on the application of the trans-theoretical model in students.
The biggest premise to get a valid trans-theoretical model is
the freedom in the execution of the process of change, and
probably the obtained results reflect the guides of the students’
clinical tutors.

Lastly, the limitations of this study should be noted. The
main limitation of this study is that data were collected at a
single point in time. Thus, causal relationships cannot be
established. Data were also collected before students entered
the workforce, meaning that the long-term effect of their edu-
cation could not be tested in this study. At the same time, this
work presents the inherent limitations of the measurement tool
applied despite being previously validated [10, 14].

Conclusions

To the best of our knowledge, this is the first paper regarding
HPV-related knowledge and awareness among Spanish dental
students. Students showed a lack of knowledge to both HPV
pathogenesis and the HPV vaccine. In addition, they showed a
lack of relevant communication skills necessary to address
these discussions in their future practices. However, their atti-
tudes towards the diagnosis of oropharyngeal cancers were
adequate. Revised HPV-related curricula could provide
knowledge and clinical attitudes that would lead to a profes-
sional identity as an oral health care provider who is interested
in the prevention of oropharyngeal cancer.
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