Musella et al. BMC Oral Health ~ (2024) 24:1213 BMC Oral Health
https://doi.org/10.1186/512903-024-04998-w

Check for
updates

Knowledge, attitude and perception

of Italian dental students toward HPV-related
oropharyngeal cancer and vaccination:

a cross-sectional study

Gennaro Musella'?, Simone Liguori'’, Tiziana Cantile®* Daniela Adamo', Noemi Coppola', Federica Canfora’,
Andrea Blasi®, Martina I\/lignogna1, Massimo Amato?, Vito Carlo Alberto Caponioz, Michele Davide Mignogna1 and
Stefania Leuci’

Abstract

Background Human papillomavirus (HPV) infection is a leading cause of oropharyngeal squamous cell cancer
(OPSCQ). This study aimed to carry out a Knowledge, Attitude and Perception survey on HPV infection, HPV+ OPSCC,
and HPV vaccination among ltalian dental students.

Methods Through an online self-administered questionnaire consisting of 82 questions, data on dental students’
sociodemographic characteristics, knowledge, attitudes and perceptions concerning HPV+ OPSCC, infection and
vaccination were acquired. A statistical analysis, based on their year of attendance (early career, from 1st to 3rd year
vs. late career, from 4th to 6th year) was also conducted.

Results A total of 412 dental students completed the questionnaire. Knowledge of HPV+ OPSCC was reported by
61% of early-career students and 73% of late-career students, with high awareness of the HPV-OPSCC correlation in
both groups (85% vs. 89%, respectively). The percentage of correct responses regarding HPV infection knowledge was
61% for early-career and 73% for late-career students, while vaccine knowledge was 70% and 78%, respectively. Over
90% of students acknowledged the dentist’s role in educating patients about HPV and OPSCC, and attitudes toward
discussing HPV and vaccination were positive. However, only about half would recommend the vaccine to either
gender. Statistically significant differences were found between early- and late-career groups across all knowledge
sections (p <0.001), while no significant differences emerged for perception (p=0.076) or attitude (p=0.147).

Conclusions The study reveals encouraging results but highlights significant gaps in dental students knowledge,
perceptions, and attitudes toward HPV+OPSCC, infection, and vaccination. Addressing these gaps through targeted
education and training in dental curricula could improve HPV prevention awareness and patient education, ultimately
enhancing public health outcomes.
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Introduction

Human papillomavirus (HPV) infection is the most com-
mon sexually transmitted infection (STI) worldwide,
affecting approximately 75-80% of sexually active people
in their lifetime [1-4]. While most infections are asymp-
tomatic and resolve on their own within 1-2 years, long-
lasting or multiple reinfections, especially with high-risk
strains, are associated with cervical, anogenital and oro-
pharyngeal squamous cell carcinoma cancers (OPSCC)
[5, 6]. While HPV infection is the principal cause of cer-
vical cancer, it has also become a significant and reasing
cause of head and neck cancers in both sex [7-10], with a
rapid increase among males [11].

It is estimated that 70% of OPSCC are HPV+ [12]. The
incidence and mortality of OPSCC are 757,000 new cases
per year (M/F ratio of 2.5) and 367,000 deaths per year,
respectively [13]. The oropharynx is a complex region
that represents an area of overlap between dentistry,
maxillofacial surgery, and ENT specialist, although the
latter is generally considered the primary specialist for
this anatomical site. However, previous studies have
shown that 40—43% of patients with symptoms related to
oral or oropharyngeal cancer first seek care from dentists
[14, 15]. Therefore, dentists should be able to recognize
oropharyngeal lesions, especially those located primar-
ily in the anterior portion of the oropharynx (anterior
tonsillar pillar, palatine tonsils, soft palate, and uvula)
[16]. However, it is important to acknowledge the limita-
tions of an oral examination compared to more advanced
instrumental techniques. A comprehensive examination
of the oropharynx is best performed by an ENT special-
ist using a videolaryngoscope [17]. Consequently, early
recognition by dentists is essential for prompt referral
to otolaryngologist, for further evaluation and specialist
management.

Currently, one of the main approaches for preventing
HPYV infection and related cancers is vaccination [18, 19].
Three different licensed vaccine types (bivalent, quadri-
valent, and nonavalent) are currently approved by the
European Medicines Agency and the US Food and Drug
Administration: Cervarix, Gardasil/Silgard and Gardasil
9. Cervarix is only active against HPV 16 and 18, Garda-
sil has additional activity against HPV 6 and 11, whereas
Gardasil 9 is also active against serotype 31, 33, 37, 52,
and 58 [20, 21].

Since clinical trials on the vaccine suggest that its effi-
cacy is greater in HPV-naive individuals, the ideal time
for vaccination is before any sexual activity begins [22].
Indeed, all three vaccinations are approved for use in

boys and girls from 9 years of age and are administered in
2-3 doses [23].

According to data from the Behavioral Risk Factor Sur-
veillance System, a considerable majority of individuals
who have not received HPV vaccination have visited oral
health care providers within the previous year, under-
scoring their potential importance in facilitating dis-
cussions about HPV, raising awareness, and promoting
agreement on vaccination [24].

Therefore, dentists could play a leading role in the pri-
mary prevention of HPV+ OPSCC by instructing patients
and their parents about the risks of infection and spread-
ing information on vaccination availability [25-28], as
recommended by the American Dental Association and
the American Academy of Pediatric Dentistry [29].

This requires dental providers to be prepared to answer
patients’ questions about HPV infection and vaccines and
to educate them about the connection between HPV and
OPSCC [30, 31]. However, discussions related to these
issues were infrequent in the oral health care setting,
which may be due to a lack of knowledge and communi-
cation skills among oral health care professionals [24, 32].
To address these gaps, dental students, as future health
care providers, must be trained to increase public under-
standing of HPV-related diseases, and establishing their
level of awareness is the first step in evaluating whether it
is necessary to strengthen educational training programs.
KAP (knowledge, attitude, and perception) surveys are
well suited for this purpose because of their simplicity
in design, ability to generate quantifiable data, ease of
interpretation and concise way in which the results can
be presented. Furthermore, KAP surveys facilitate cross-
cultural comparisons [33].

Since, to the best of our knowledge, no similar studies
exist in the literature, the aim of this paper is to assess
knowledge, attitude, and perceptions on HPV infection,
HPV+ OPSCC, and HPV vaccination among Italian den-
tal students.

Materials and methods

Study description

The present study has been conducted by the Oral Medi-
cine Unit, Department of Neuroscience, Reproduc-
tive and Oral Sciences of the “Federico II” University,
Naples (Italy), in collaboration with the “Scuola Medica
Salernitana’; Department of Medicine, Surgery and Den-
tistry, Salerno (Italy), from February 2023 to May 2023.
The study is compliant with the ethical principles of the
World Medical Association Declaration of Helsinki and
the methods carried out in this study were approved by
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the Ethics Committee of the “Federico II” University of
Naples, Italy (No. 437/20). The inclusion criteria for
the study are as follows: (a) be a student enrolled at the
Dental Italian University, from the 1st to the 6th year
of attendance; (b) to be native speakers to complete the
questionnaire form in full.

The students received a link via e-mail to participate
in the self-administered online questionnaire via Google
Forms, which included mandatory responses. Participa-
tion was voluntary, and informed consent was obtained
online from all the participants.

The present survey employed a previously published
validated questionnaire, originally designed to assess
knowledge, attitudes, and perceptions (KAP) related to
HPV+ OPSCC, infection, and vaccination among pedi-
atric dentists [34]. The items were adapted only where
necessary to ensure relevance and appropriateness for
dental students. Specifically, the following modifications
were made: (a) In the “Attitude” section, for items 1, 2,
3, 6, 7, and 8, the term “paediatric dentist” was replaced
with “dental students”; (b) In the “Perception” section, for
items 15 and 17, the phrase “As soon as I become a den-
tist” was added at the beginning of the question, and the
verb was adjusted to the future tense.

Although the survey was based on a previously pub-
lished research study conducted by our group and other
researchers, the KAP questionnaire underwent a thor-
ough review to reconfirm its content validity. Survey
items originally developed in English were translated
into Italian, the official national language, to facilitate
administration to local participants. The translation pro-
cess was executed by an ad hoc group using a rigorous
forward and backward translation methodology, as rec-
ommended by Sousa & Rojjanasrirat [35]. This process
was meticulously carried out by two bilingual research-
ers (EC., T.C.) to ensure both linguistic and cultural
accuracy. Initially, two independent bilingual translators,
who are fluent in both English and Italian, completed the
forward translation. These translations were then syn-
thesized into a single Italian version by comparing and
resolving any discrepancies.

Subsequently, the synthesized Italian version under-
went a backward translation into English by other two
different bilingual translators who were unaware of the
original survey items (G.M., N.C.). The back-translated
version was compared with the original English ver-
sion to identify and correct any semantic discrepancies,
ensuring that the translated items retained their original
meaning.

The resulting Italian version of the survey was reviewed
by a multidisciplinary committee, including the transla-
tors and additional experts in the field, to further refine
and validate the translation. This committee ensured that
the translated survey maintained conceptual, semantic,
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and content equivalence with the original. Pilot-testing,
according to Sousa & Rojjanasrirat’ guideline, was not
done because the committee, composed entirely of Italian
mother language, believed that all parts of the question-
naire were perfectly clear. This thorough process ensures
that the translated survey is both reliable and valid for
use in the target population of Italian dental students.

In this study, internal consistency was assessed using
Cronbach’s alpha coefficient, with a value above 0.7 indi-
cating good consistency [36]. The overall Cronbach’s
alpha for the questionnaire was 0.83, demonstrating
strong internal consistency.

To evaluate test-retest reliability, the questionnaire
was administered twice to a group of 20 dental students,
three weeks apart, using the intraclass correlation coef-
ficient (ICC) [37] with 95% confidence intervals, based
on a mean-rating, absolute-agreement, two-way mixed-
effects model. The ICC value was 0.907, indicating an
excellent level of reliability. The time required to com-
plete the questionnaire was 15 min.

The results of the test-retest reliability analysis, as well
as the Italian and English versions of the questionnaire,
are provided in the Supplementary Materials (Supple-
mentary Materials 1 Table S1-S2, and Supplementary
Materials 2).

Description of the questionnaire

The questionnaire included four sections. The first part
included 4 questions related to students’ demographic
data: sex, age range, graduation year attendance, and uni-
versity geographical region. The second part consisted
of 48 statements and aimed to investigate the students’
knowledge of HPV+cancer (statements 1-18), infection
(statements 19-33), and vaccines (statements 34—48).
For this part, “true”/’false” dichotomous responses were
used, and knowledge statements (Table 1) were scored
as correct (+1) or incorrect (0), with the percentage of
respondents answering correctly reported in the final
analysis. The third and fourth parts consisted of 20 and
10 statements related, respectively, to the perceptions
and attitudes of students about HPV+OPSCC, infection
and vaccination (Tables 2 and 3). A five-point Likert scale
for each statement was used with five answer options: 5.
Strongly agree; 4. Agree; 3. Neither agree nor disagree; 2.
Disagree; 1. Strongly disagree.

Statistical analysis

For each item, the absolute and relative frequencies of
the responses were calculated. Additionally, sociodemo-
graphic factors were analyzed to stratify all responses
by age range, year of study, and geographical region. To
assess the participants’ level of knowledge, the num-
ber and average number of correct answers were calcu-
lated; subsequently, a comparison was conducted using
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Table 1 Questionnaire assessing dental students’knowledge on HPV+ OPSCC, HPV infection and HPV vaccine statements used
required one of the following responses: “true’/ “false”
Knowledge on HPV+ OPSCC

1 HPV can lead to cervical cancer

2 HPV can lead to OP-cancer

3 HPV can lead to anal cancer

4 HPV can lead to testicular cancer

5 HPV can lead to vaginal cancer

6 HPV can lead to penile cancer

7 All HPV subtypes can cause OP-cancer

8 A growing number of patients diagnosed with OP-cancer lack risk factors as tobacco and alcohol use

9 The average age of patients diagnosed with OP-cancer is decreasing

10 OP-cancer is frequently preceded by clinically identifiable premalignant lesions

1 OP-cancer caused by HPV is frequently preceded by identifiable premalignant lesions

12 OP-cancer caused by HPV carries a less favourable prognosis

13 Girls have an increased risk of developing HPV-related OP-cancer

14 HPV-related oral malignant lesions are often diagnosed in an advanced stage of progression

15 Papilloma and verruca vulgaris are HPV-related premalignant lesions

16 The tongue is the principal head and neck cancer site associated with HPV

17 Individuals with frequent oral sex encounters, a greater number of different sexual partners and
earlier sexual experiences seem to be at a higher risk for OP-cancer development

18 HPV can produce the abnormal cervical cells found in Pap test

Knowledge on HPV infection

19 HPV infections can be transmitted by any skin-to-skin contact

20 HPV infection is a relatively uncommon sexually transmitted infection

21 Approximately 30% of sexually active individuals are infected by HPV during their lifetime

22 There are more than 100 types of HPV

23 HPV can lead to AIDS

24 Antibiotics are effective for HPV infection

25 Most patients with HPV experience symptoms of the infection

26 HPV infection occurs in both sexes

27 10% of HPV infections can become persistent

28 HPV infection risk increases with the number of sex partner and starting to have sex at an early age

29 Majority of HPV infections can be cleared on their own within 1 to 2 years

30 Vertical transmission of HPV infection is not possible from mother to the embryo, fetus or baby dur-
ing pregnancy or childbirth

31 HPV may be transmitted among the family members by kissing and digital contact

32 Children can't acquire the infection from close family members and caregivers with hand warts dur-
ing cleaning of the anogenital area and diaper changing

33 Oral papilloma can develop as a result of oral sex or autoinoculation

Knowledge on HPV vaccine

34 The HPV vaccine defends women against cervical cancer

35 Bivalent, quadrivalent and nonavalent vaccines are available in our country

36 HPV vaccines are suggested ideally between 9 and 26 years of age

37 Women who have been vaccinated should not continue screening for HPV infection

38 HPV vaccines are more effective in women prior to exposure to the virus

39 It is important that male adolescents receive anti-HPV vaccination

40 Anti-HPV vaccination is recommended in the first year of life

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

42 Anti-HPV vaccination is recommended before the beginning of sexual activity

43 Anti-HPV vaccination is recommended in sexually active people

44 The HPV vaccine is equally effective no matter what age it is given

45 HPV vaccine is able to prevent HPV infection and possibly prevent children from developing cancers
associated with the infection

46 Sexually active patients should not be offered the HPV vaccine

47 Before vaccination, individuals should be screened for HPV infection

48 Anti-HPV vaccination is active only against subtypes 16 and 18
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Table 2 Questionnaire assessing dental students’ perceptions on
HPV+ OPSCC, infection, and vaccine. Level of agreement to each
statement was assessed by a five-point likert scale: (1) strongly
disagree; (2) disagree; (3) neither agree nor disagree; (4) agree; (5)
strongly agree
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Table 3 Questionnaire assessing dental students’attitude on
HPV+ OPSCC, infection, and vaccine. Level of agreement to each
statement was assessed by a five-point likert scale: (1) strongly
disagree; (2) disagree; (3) neither agree nor disagree; (4) agree; (5)
strongly agree

Perception Attitude
1 I think the dentist has an important role in preventing HPV 1 As soon as | become a dentist, | will feel comfortable talk-
infection ing about HPV + cancer with patients/parents
2 I think the dentist should inform the patients about the link 2 As soon as | become a dentist, | will feel comfortable talk-
between HPV and OP-cancer ing about vaccination with patients/parents
3 I think the dentist should promote vaccination 3 As soon as | become a dentist, | will feel comfortable talk-
4 I need more information about the infection ing about HPV infection with patients/parents
5 I need more information about the vaccine 4 I would obtain the vaccine for me
6 | need more information about HPV and cancer 5 | agree with the current effort to provide vaccination to
7 I think safety and effectiveness of the vaccine are yet preadolescents
demonstrated 6 As soon as | become a dentist, for religious reasons, | will
8 I think the dentist is not afraid to offend patients and their not be against recommending vaccination to my patients
parents discussing oral sex practices 7 As soon as | become a dentist, | will not be more inclined
9 think patients’ parents are interested in HPV prevention to recommend vaccination to girls rather than boys
10 I think patients’ parents would accept vaccination to prevent a 8 Assoonas | become a dentist, | W‘H routinely carry out
sexually transmitted infection oral cancer screening on my patients
11 I think patients’ parents would accept vaccination to avoid a 9 lam inclined FO perwodical(ly upcliate.my knowledge on
potentially carcinogenic infection HPV-related diseases reading scientific papers
12 I think patients’ parents would decline vaccination for fear of 10 lam inclined FO attend lectures/seminars/conferences on
adverse events HPV-related diseases
13 I think patients’ parents would decline vaccination for lack of
adequate knowledge on sexually transmitted infection reverse coded to allow the statistical analysis of all the
14 I think patlents parentls vvtou\d decline vaccination for fear of responses.
increasing sons’ sexual activit s o .
reasing Yoo Additionally, students were divided into two groups
15 I think dental students should acquire more knowledge on .
. . based on their year of attendance: early career (from 1th
HPV-related diseases during the attendance of the degree
course in dentistry to 3rd year) and late career (from 4th to 6th year). An
o . . ,
16 I think | am acquiring extensive knowledge on HPV-related dis- initial analysis was conducted using the Student’s t-test
eases during the attendance of the degree course in dentistry to assess the differences in the total score of responses
17 In discussion vaccination with patients and their parents, it for the six categories: overall knowledge, OPSCC-HPV
would be helpful for the dentist to have standard talking points knowledge, HPV infection knowledge, HPV vaccine
18 I'think | have.t(?(acguwe SEI”S oln how communicate with par- l(nowledge, perception, and attitude. Following this, a
ents on HEV n ?Ctm andoral cancer ‘ two-way ANOVA was performed to evaluate potential
19 | consider inclusion of vaccine in the national vaccine schedule . .
25 necessary interactions between the study career (early vs. late) and
20 Vaccine does not encourage starting to have sex at an early other Ya?lableé’ 1r‘1clud1ng sex and geog.raphlc reglon.‘
stage Statistical significance was determined by consider-

Pearson’s chi-square test to evaluate the variations in
correct answer ratios across different demographic char-
acteristics. For non dichotomous categorical variables,
an added post hoc analysis was performed when the chi-
square test was used. An additional comparison was per-
formed by grouping questions based on the same main
topics (1-18 for HPV+OPSCC, 19-33 for infection, and
34-48 for vaccination). Regarding attitude and practice,
the frequency distribution was evaluated, and a related
comparison of the scores assigned to each question was
performed with the Kruskal-Wallis and Mann-Whitney
tests for non dichotomous variables and Pearson’s chi-
square test for dichotomous variables. The negative state-
ments used in the attitude and perception questions were

ing a p value of less than 0.05 for all conducted tests. For
multiple comparisons, Bonferroni correction was used to
adjust the p values accordingly.

The sample size for the study was determined before
the administration of the questionnaires, based on a
5% margin of error and a 95% confidence level. Given
that the estimated number of dental students in Italy is
approximately 6782, a required sample size of 364 was
calculated using Cochran’s correction formula [38]. Since
the questionnaire was administered in the first semes-
ter of 2023, and considering that the Dentistry degree in
Italy is a limited-enrollment course with a duration of 6
years, the total number of dental students was calculated
based on the available spots in Italian university from the
academic years 2017/2018 to 2022/2023, as reported by
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Table 4 Sociodemographic analysis of respondents (N=412) and percentage of correct responses on knowledge on overall,
HPV+OPSCC, infection, and vaccine, according to sex, age range, graduation year attendance and university geographical region.

Correct knowledge answers / total knowledge answers (%)

Characteristics Number of students HPV+OPSCC HPV Infection HPV vaccine Overall

Sex Male 202/412 (49%) 2446/3816 (64%) 2005/3030 (66%)  2199/3030 (72%) 6650/8876 (75%)
Female 210/412 (51%) 2526/3780 (67%) 2132/3150 (68%)  2396/3150 (76%) 7054/10,080 (70%)

Age range (Years) <19 40/412 (10%) 409/720 (57%) 353/600 (59%) 395/600 (66%) 1157/1920 (60%)
20-21 108/412 (26%) 1213/1944 (62%) 993/1620 (61%) 1160/1620 (72%) 3366/5184 (65%)
22-23 137/412 (33%) 1697/2466 (69%) 1420/2055 (69%)  1558/2055 (76%) 4675/6576 (71%)
>24 127/412 (31%) 1653/2286 (72%) 1371/1905 (72%)  1482/1905 (78%) 4506/6096 (74%)

Attendance 1° 64/412 (15%) 682/1152 (59%) 579/960 (60%) 658/960 (68%) 1919/3072 (63%)
2° 84/412 (20%) 934/1512 (62%) 756/1260 (60%) 876/1260 (69%) 2566/4032 (64%)
3° 62/412 (15%) 709/1116 (64%) 602/930 (65%) 685/930 (74%) 1996/2976 (67%)
4 84/412 (20%) 1079/1512 (71%) 889/1260 (71%) 973/1260 (77%) 2941/4032 (73%)
5° 70/412 (17%) 889/1260 (70%) 764/1050 (73%) 815/1050 (78%) 2468/3360 (74%)
6° 48/412 (12%) 679/864 (79%) 547/720 (76%) 588/720 (82%) 1814/2304 (79%)
Early career 210/412 (51%) 2325/3780 (61%) 1937/3150 (61%)  2219/3150 (70%) 6481/10,080 (64%)
Late career  202/412 (49%) 2647/3636 (73%) 2200/3030(73%)  2376/3030 (78%) 7223/9696 (74%)

Geographical region North 140/412 (34.0%) 1666/250 (66%) 1390/2100 (66%)  1542/2100 (73.4%)  4598/4450 (68.6%)
Centre 135/412 (32.8%) 1661/2430 (68%) 1350/2025 (67%)  1504/2025 (743%)  4515/6480 (69.8%)
South 137/412 (33.2%) 1645/2466 (67%) 1397/2055 (68%)  1549/2055 (75.4%)  4591/6576 (70.0%)

All participants

4972/7416 (67.0%) 4137/6180 (67%) 4595/6180 (74.3%) 13,704/19,776 (69.3%)

the Ministry of University and Research and the Ministry
of Education and Merit [39, 40].

Results

Sociodemographic data

A total sample of 412 dental students completed the
questionnaire. The sample analyzed was almost equally
divided into males and females, and the majority of
participants were aged between 22-23 years and were
attending their 2nd or 4th year of university. Table 4 sum-
marizes the sociodemographic characteristics by sex, age
group, year of study, and university geographical region,
as well as the percentage of correct answers in the knowl-
edge section, stratified by these sociodemographic fac-
tors. Moreover, results are presented by categorizing
students into two groups based on their year of study: an
“early career” group, comprising students in their first,

second, and third years, and a “late career” group, con-
sisting of students in their fourth, fifth, and sixth years.
Table 5 shows the p-value derived by comparative analy-
sis of responses on knowledge, attitudes and perceptions
between different sociodemographic groups. Table 6
summarizes the knowledge section scores of the early
and late career groups, divided into subgroups by sex and
geographical region, along with the respective p-values
for the comparisons.

Knowledge

HPV+ OPSCC (statements 1-18)

The total percentage of correct responses for
HPV+OPSCC cancer knowledge was 67% (early career:
61% vs. late career: 73%), as shown in Table 4. Over
50% of participants in both groups (early and late)
replied incorrectly to only 2 out of the 18 questions

Table 5 Comparative analysis of responses on knowledge (overall, HPV+OPSCC, infection and vaccine), perception and attitudes

stratified by sex, years of attendance, and geographical region

Variables Knowledge - Knowledge - Knowledge - Knowledge - Perception Attitude
Overall HPV+OPSCC Infection Vaccine

Sex

Male Female p=0.161 p=0733 p=0217 p=0.006% p=0.001% p=0.000%

Years of Attendance

Early career Late career p=0.000* p=0.000* p=0.000* p=0.000* p=0.076 p=0.147

Geographical region

North Centre p=0.550 p=0.482 p=1.000 p=1.000 p=1.000 p=1.000
South p=0492 p=1.000 p=0.694 p=0.629 p=1.000 p=1.000

Centre South p=0.996 p=0916 p=1.000 p=1.000 p=1.000 p=1.000

*Significance p<0 05
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Table 6 Comparison of early and late career responses on knowledge on overall, HPV+ OPSCC, infection, and vaccine, according to

sex and geographical region

Variables (n. of Knowledge - p-value Knowledge-  p-value Knowledge -  p-value Overall p-value
students) HPV+OPSCC Infection Vaccine
Sex
Early ca- Male 1226/2016 (61%) p=0.013 1012/1680 p=0.046* 1135/1680 p=0.004* 3373/5376 (63%) p=0.001*
reer (210) (112) (60%) (67%)
Female 1097/1764 (62%) 925/1470 (63%) 1084/1470 3106/4704 (66%)
(98) (74%)
Late ca- Male (90) 1220/1620 (75%) 990/1350 (73%) 1064/1350 3274/4320 (76%)
reer (202) (79%)
Female 1427/2016 (71%) 1200/1680 1303/1680 3930/5376 (73%)
(112) (71%) (78%)
Geographical region
Earlyca- North 789/1350 (58%) p<0.001* 667/1125(59%) p=0.002* 765/1125(68%) p=0.002* 2221/3600(62%) p<0.001*
reer (210) (75)
Centre 785/1260 (62%) 637/1050 (61%) 727/1050 (69%) 2149/3360 (64%)
(70)
South 749/1170 (64%) 633/975 (65%) 727/975 (75%) 2109/3120 (68%)
(65)
Late ca- North 877/1170 (75%) 723/975 (74%) 777/975 (80%) 2377/3120 (76%)
reer (202) (65)
Centre 876/1170 (75%) 713/975 (73%) 777/975 (80%) 2366/3120 (76%)
(65)
South 894/1296 (69%) 764/1080 (71%) 822/1080 (76%) 2480/3456 (72%)
(72)

*Significance p<0 05

concerning knowledge of HPV+OPSCC. These par-
ticipants stated incorrectly that papilloma and verruca
vulgaris were HPV+premalignant lesions (early career:
74% vs. late career: 63%, answered incorrectly) and that
HPV+OPSCC was commonly preceded by recognizable
premalignant lesions (early career: 67% vs. late career:
59%, answered incorrectly). Over 90% of students in both
groups knew that HPV can lead to cervical cancer (early
career: 92% vs. late career: 94%). Considering correla-
tion between HPV and OPSCC, both groups scored high
(early career: 85% vs. late career: 89%). These results did
not differ when considering sex distribution (p=0.733)
or university macro-geographic area (p=0.349), but sig-
nificant differences were observed in the early and late
groups (p<0.001) (Table 5). A two-way ANOVA was
conducted to examine the effects of sex and geographic
region, on number of correct answers by career stage,
showing statistically significant interaction effects for
both sex (p=0.013) and geographic region (p<0.001)
(Table 6).

HPV infection (statements 19-33)

The total percentage of correct answers for knowl-
edge was 67% (early career: 61% vs. late career: 73%), as
shown in Table 4. Out of 15 questions, only 3 were incor-
rectly answered by more than 60% of the participants
in both groups (early and late). These participants were
unaware that infection transmission can be possible by

any skin-to-skin contact (early career: 82% vs. late career:
83%, answered incorrectly); HPV may be transmitted
among family members by kissing and digital contact
(early career: 79% vs. late career: 73%, answered incor-
rectly). Instead, more than 90% of the students knew that
this infection occurred in both sexes (early career: 90% vs.
late career: 92%). A considerable difference was observed
between the early and late career groups in response to
the question regarding whether the majority of patients
with HPV show symptoms of the infection, with respec-
tively 55% and 85% answering correctly.

These results did not differ when considering sex dis-
tribution (p=0.217) or university macro-geographic area
(p=0.465), but significant differences were observed in
the early and late groups (p<0.001) (Table 5). A two-way
ANOVA was conducted to examine the effects of sex
and geographic region, on number of correct answers
by career stage, showing statistically significant interac-
tion effects for both sex (p=0.046) and geographic region
(p<0.002) (Table 6).

HPV vaccine (statements 34-48)

The total percentage of correct answers for knowledge
about the HPV vaccine was 74% (early career: 70% vs.
late career: 78%), as shown in Table 4. Out of 15 ques-
tions, only 3 were incorrectly answered by more than
50% of the participants. These participants wrongly
held that vaccination was recommended for sexually
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active individuals (early career: 59% vs. late career: 51%,
answered incorrectly); individuals were screened for
infection before vaccination (early career: 82% vs. late
career: 83%, answered incorrectly); and the vaccine effi-
cacy remained the same regardless of age (early career:
63% vs. late career: 62%, answered incorrectly).

Approximately 90% of participants answered correctly
concerning the recommendation of the vaccine before
the start of sexual activity (early career: 85% vs. late
career: 89%) and the importance of continuing screen-
ing for infection despite vaccination (early career: 85% vs.
late career: 91%).

Statistically significant differences were found in rela-
tion to sex distribution (p=0.006) and years of atten-
dance (p<0.001), while no significant differences were
observed for geographic region (p=0.453) (Table 5). Sub-
sequently, a two-way ANOVA was conducted to exam-
ine the effects of sex and geographic region on number
of correct answers by career stage, showing statistically
significant interaction effects for both sex (p=0.004) and
geographic region (p=0.002) (Table 6).

Perception

Almost all dental students thought that dentists should
educate their patients about the link between HPV and
OPSCC (early career: 87% vs. late career: 95%); more
than 80% of participants (early career: 84% vs. late career:
92%) considered the role of the dentist important in the
prevention of infection and in the promotion of vaccina-
tion (early career: 84% vs. late career: 92%).

An equal number of dental students believe they should
acquire more knowledge on HPV-related diseases during
the attendance of the degree course in dentistry (early
career: 84% vs. late career: 92%); however, a much lower
percentage feel they have gained comprehensive knowl-
edge of these diseases during their studies (early career:
20% vs. late career: 56%).

Among the parental barriers to vaccine acceptability,
67% of the responders (early career: 63% vs. late career:
71%) agreed or strongly agreed that patients’ parents
would decline vaccination due to a lack of adequate
knowledge of sexually transmitted infection; however,
only 45% and 34% for both early and late career groups
agreed or strongly agreed that vaccine refusal can be due
to fear of adverse effects and fear of encouraging sexual
activity in their children, respectively.

Statistically significant differences were found in rela-
tion to sex distribution (p=0.001), while no signifi-
cant differences were observed for geographic region
(p=0.639) and years of attendance (p<0.076) (Table 5).
Subsequently, a two-way ANOVA was conducted to
examine the effects of sex and geographic region on num-
ber of answers by career stage, showing no statistically
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significant interaction effects for both sex (p=0.233) and
geographic region (p=0.233).

Attitude

More than 85% of the participants agreed or strongly
agreed with the periodically updated knowledge on HPV-
related diseases by attending lectures/seminars/confer-
ences (early career: 84% vs. late career: 89%) and reading
scientific papers (early career: 85% vs. late career: 90%);
approximately 80% would feel comfortable talking about
HPV+cancer (early career: 81% vs. late career: 79%),
infection (early career: 79% vs. late career: 83%) and vac-
cines (early career: 84% vs. late career: 84%) with patients
and their parents. About 50% of the respondents were
not inclined to recommend the vaccine to either sex
(early career: 42% vs. late career: 56%).

Statistically significant differences were found in rela-
tion to sex distribution (p<0.001), while no signifi-
cant differences were observed for geographic region
(p=0.952) and years of attendance (p=0.147) (Table 5).
Subsequently, a two-way ANOVA was conducted to
examine the effects of sex and geographic region on
number of answers by career stage, showing no statisti-
cally significant interaction effects for both sex (p=0.283)
and geographic region (p=0.698).

All the frequency distributions of the answers are
reported in Supplementary file (Table S1).

Discussion

Since the incidence of HPV+OPSCC is increasing, den-
tists, in collaboration with other healthcare professionals,
could play a key role in HPV prevention by recommend-
ing HPV vaccination to patients and discussing HPV
infection and links to OPSCC [26, 41]. Dental students,
as future healthcare professionals, must have an ade-
quate level of knowledge, along with a positive attitude
toward vaccination and effective communication skills,
to address this need.

Knowledge

Among the 3 knowledge sections analyzed, the highest
percentage of correct answers concerned knowledge of
the vaccine (early career: 70% vs. late career: 78%), fol-
lowed by the HPV+OPSCC and infection items, with
equal values (early career: 61% vs. late career: 73%).

These finding indicate a strong interest among students
in vaccination and highlights the interconnected rela-
tionship between awareness of HPV infection and under-
standing of HPV+OPSCC.

Statistically significant differences between early and
late career groups were found (p<0.001), in favor of
students attending the final years of the degree course.
This finding is consistent with the existing scientific lit-
erature [42-45], yet knowledge on these topics remains
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suboptimal, considering the critical responsibilities den-
tal students will assume in their professional careers.
Improving these awarenesses is essential to improve the
role of dental health professionals in HPV prevention and
help them discuss these topics with patients [30].

Almost all students in both groups were aware of the
possibility that HPV caused OPSCC and cervical can-
cer (>90%), but only approximately 50-60% knew that
HPV caused anogenital cancer. This was probably due to
the higher prevalence of HPV+-cervical and OPSCC [8]
since this information is already well consolidated in the
first three year students. Therefore, awareness about the
possibility of infection determining cancer in other ana-
tomical sites should be implemented [46], strengthening
knowledge in dental curricula. Statistically significant
interaction effects for both sex (p=0.013) and geographic
region (p<0.001) on number of correct answers by career
stage of all three knowledge sections (HPV+OPSCC,
infection and vaccine).

The sex-based difference in engagement with sexual
health topics, where female students often show higher
levels of engagement, is supported by several studies [47,
48]. Studies indicate that female healthcare students,
including those in medical and dental fields, tend to be
more involved in sexual health-related discussions, likely
due to a combination of societal roles and an increased
comfort with topics related to sexual health.

Instead, the regional discrepancy highlights the impor-
tance of standardizing education on critical health top-
ics like HPV+OPSCC across all institutions, regardless
of geographic location. Ensuring that dental programs
consistently cover HPV-related content across the under-
graduate curriculum is essential to achieving consistent
levels of knowledge among dental graduates, regardless
of where they study. Programs should actively engage
both male and female students, promoting equal com-
petency in HPV knowledge. These findings highlight the
need for curricula that address the learning needs of all
students equally.

Additionally, in the evaluation of the knowledge
acquired by dental students regarding HPYV, it is essential
to recognize the timing and approach in which this topic
is addressed in the curriculum. Typically, the subject
of HPV is covered in a fragmented form across various
courses, particularly during the second half of the study
plan. Specifically, the infectious disease course equipped
students with knowledge about HPV biology, the replica-
tion cycle, routes of infection, and HPV-associated dis-
eases. In the dermatology course, students are taught to
recognize benign lesions caused by the virus, both on the
skin and mucous membranes. Subsequently, in the oral
pathology and head and neck pathology courses, the role
of HPV in the development of OPSCC is explored, and
the importance of vaccination as a preventive measure
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is discussed. However, it is important to note that the
coverage of HPV across these courses is not always sys-
tematic, which may result in knowledge gaps among
students. One potential improvement could be the intro-
duction of interdisciplinary modules specifically dedi-
cated to HPV.

Notably, it is important to consider that students
acquire additional knowledge about HPV from external
sources outside of formal academic settings, including
public awareness campaigns, social media platforms, and
other informal channels. This additional information can
supplement their undergraduate education, but its accu-
racy and depth can vary, further underscoring the need
for a more structured and consistent approach to HPV
education across the curriculum.

Perception and attitude

Overall, students showed a good perception of their
future role in preventing HPV infection, with no statis-
tically significant differences between the early and late
career groups (p=0.076).

In fact, 82.5% and 91.1% of participants agreed and
strongly agreed, respectively, about the role of dentists
in preventing infection and in educating patients on the
link between HPV and OPSCC. Additionally, 87.9% of
respondents generally promoted vaccination in line with
the published literature [42], which indicated that stu-
dents were ready to debate it with their patients.

However, while over 80% of participants felt it was
important for dentists to play a role in HPV prevention
and vaccination, a much smaller percentage felt that they
had gained adequate knowledge of HPV during their
studies. The significant discrepancy between perceived
importance and perceived readiness suggests that while
dental students recognize their potential role in public
health initiatives related to HPV, they may feel under-
equipped to carry out this role effectively [49]. Therefore,
most of the students of both early and late career groups
required more information on HPV-related diseases dur-
ing the attendance of the degree course, in agreement
with Spanish, Dutch, Jordan and American students [42,
50-52].

Over 60% of students thoughts that patients’ parents
were interested in prevention and would accept vaccina-
tion to prevent STIs and to avoid potentially carcinogenic
infections, and when vaccination declined, they thought
this was due to a lack of adequate knowledge of STIs. Par-
ents’ knowledge and opinions about vaccines are among
the main factors that influence the decision to vaccinate
[53]. Consequently, health professionals must develop
and reinforce communication strategies for addressing
parental concerns about vaccines to help them in their
decision-making [54—56]. Our results, coupled with those
reported by Naavaal et al. in the American population
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[30], suggest that both future dentists and the general
population are inclined to accept and integrate HPV pre-
vention discussion into dental clinical practice. About the
attitude, according to Wright’s results, more than 2 out of
the 3 students felt comfortable talking about HPV-related
cancers, infection and vaccination with patients and par-
ents [51]. In this study, only approximately 50% of both
early and late career groups was inclined to recommend
the vaccine to either sex. This showed that students still
need to raise awareness of the role of the vaccine in men,
which is important for increasing immunization cover-
age and reducing HPV+diseases [57]. For HPV +cancer,
most students agreed that they would routinely carry out
oral cancer screening on their patients (early career: 81%
vs. late career: 88%), in accordance with a Spanish sur-
vey [50]. This result was promising if we considered that
a positive attitude in discussions about patient and early
diagnosis strategies by dental professionals, who have a
good knowledge background, could have a direct helpful
impact on OPSCC patient survival [58]. More than 85%
of the students were inclined to periodically update their
knowledge on HPV-related diseases by attending educa-
tion programs and reading scientific papers, according to
Lingam et al. [59]. Therefore, educational training pro-
grams are necessary to achieve a better understanding
of infection and its association with OPSCC [52]. Statis-
tically significant differences in perception and attitude
were found between sex distribution, with female stu-
dents exhibiting more positive outcomes, which aligns
with their higher level of engagement in discussions
around sexual health [47].

Limitations

This study had limitations that should be consid-
ered. First, there is a potential risk of bias in the sur-
vey responses, as participants may have been inclined
to respond according to the researcher’s expectations,
particularly in the Attitude section. Second, the non-
mandatory nature of participation might have led to
self-selection bias, with only the most knowledgeable stu-
dents about HPV opting to participate. However, online
surveys offer advantages over paper-based surveys, such
as ensuring complete responses from participants, thus
minimizing the risk of incomplete or inaccurate data that
may arise from skipped questions.

Conclusions

The results of the current study are encouraging, although
some significant gaps in dental students’ knowledge,
perception and attitudes towards HPV+OPSCC, infec-
tion and vaccination exist. While students recognize the
importance of their role in prevention and patient edu-
cation, they often feel inadequately prepared. Addressing
these gaps through targeted education and training could
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enhance their awareness for comprehensive HPV pre-
vention and patient education in future clinical practice.
Strengthening these aspects within dental curricula will
contribute to improving public health outcomes.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512903-024-04998-w.

Supplementary Material 1

Supplementary Material 2

Author contributions

GM., N.C, and S.L. conceptualized the study. Data curation was performed

by AB., MA, and FC. Formal analysis was conducted by D.A,, A.B,, and M.M.
Si.L, MM, and F.C. acquired funding. Investigation was carried out by G.M,,
Si.L, and D.A. Methodology was developed by V.CA.C. and T.C. Project
administration was handled by T.C. and F.C. Resources were provided by M.M.,
M.A., and D.A. Software development was managed by V.CA.C, SiL, and AB.
Supervision was conducted by S.L. and M.D.M. Validation was done by M.D.M.
and S.L. Visualization was created by S.L.. and M.DM. GM,, T.C,, and N.C. wrote
the original draft. S.L. and M.D.M. reviewed and edited the manuscript. All
authors have read and agreed to the published version of the manuscript.

Funding
No funding was obtained for this study.

Data availability
The data that support the findings of this study are available from the
corresponding author upon request.

Declarations

Ethics approval and consent to participate
Ethics Committee of the "Federico II" University of Naples, Italy (No. 437/20).
All participants provided informed consent prior to their inclusion in the study.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Neuroscience, Reproductive and Odontostomatological
Sciences, Oral Medicine Unit, University of Naples Federico II, Naples, Italy
Department of Clinical and Experimental Medicine, University of Foggia,
71122 Foggia, Italy

*Department of Neuroscience, Reproductive and Odontostomatological
Sciences, Pediatric Dentistry, University of Naples Federico II, Naples, Italy
“Department of Medicine, Surgery and Dentistry Scuola Medica
Salernitana, University of Salerno, Baronissi, Italy

Department of Neuroscience, Reproductive and Odontostomatological
Sciences, Periodontology Unit, University of Naples Federico II, Naples,
Italy

Received: 26 June 2024 / Accepted: 1 October 2024
Published online: 14 October 2024

References

1. Forman D, de Martel C, Lacey CJ, Soerjomataram |, Lortet-Tieulent J, Bruni
L, Vignat J, Ferlay J, Bray F, Plummer M, et al. Global burden of human papil-
lomavirus and related diseases. Vaccine. 2012;30(Suppl 5):F12-23.


https://doi.org/10.1186/s12903-024-04998-w
https://doi.org/10.1186/s12903-024-04998-w

Musella et al. BMC Oral Health

20.

22.

23.

24.

(2024) 24:1213

Plummer M, de Martel C, Vignat J, Ferlay J, Bray F, Franceschi S. Global burden
of cancers attributable to infections in 2012: a synthetic analysis. Lancet Glob
Health. 2016;4(9).609-616.

Dawar DM, Harris MT, McNeil DS. approved by N: Update on Human Papil-
lomavirus (HPV) Vaccines: An Advisory Committee Statement (ACS) National
Advisory Committee on Immunization (NACI) (dagger). Can Commun Dis Rep
2012, 38(ACS-1):1-62.

Junhie Oh SZ. Oral HPV infection is common Worldwide, but risk of infection
differs by sex, Continent, Population at infection, and Year. J evidence-based
Dent Pract Dec 2023, 19(4).

Steben M, Duarte-Franco E. Human papillomavirus infection: epidemiology
and pathophysiology. Gynecol Oncol. 2007;107(2 Suppl 1):52-5.

Serrano B, Brotons M, Bosch FX, Bruni L. Epidemiology and burden of HPV-
related disease. Best Pract Res Clin Obstet Gynaecol. 2018,47:14-26.

de Martel C, Georges D, Bray F, Ferlay J, Clifford GM. Global burden of cancer
attributable to infections in 2018: a worldwide incidence analysis. Lancet
Glob Health. 2020;8(2):e 180-90.

de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide burden of
cancer attributable to HPV by site, country and HPV type. Int J Cancer.
2017,141(4):664-70.

Kobayashi K, Hisamatsu K, Suzui N, Hara A, Tomita H, Miyazaki T. A review of
HPV-Related Head and Neck Cancer. J Clin Med 2018, 7(9).

Nielsen KJ, Jakobsen KK, Jensen JS, Gronhoj C, Von Buchwald C. The effect
of prophylactic HPV vaccines on oral and oropharyngeal HPV Infection-A
systematic review. Viruses 2021, 13(7).

Lechner M, Liu J, Masterson L, Fenton TR. HPV-associated oropharyngeal
cancer: epidemiology, molecular biology and clinical management. Nat Rev
Clin Oncol. 2022;19(5):306-27.
https://www.cancergov/about-cancer/causes-prevention/risk/
infectious-agents/hpv-and-cancer

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, Bray

F. Global Cancer statistics 2020: GLOBOCAN estimates of incidence and
Mortality Worldwide for 36 cancers in 185 countries. CA Cancer J Clin.
2021,71(3):209-49.

Grafton-Clarke C, Chen KW, Wilcock J. Diagnosis and referral delays in primary
care for oral squamous cell cancer: a systematic review. Br J Gen Pract.
2019,69(679):e112-26.

Holmes JD, Dierks EJ, Homer LD, Potter BE. Is detection of oral and oropha-
ryngeal squamous cancer by a dental health care provider associated with a
lower stage at diagnosis? J Oral Maxillofac Surg. 2003;61(3):285-91.

Courey MS, Pletcher SD. 49 - Upper Airway Disorders. In: Murray and Nadel’s
Textbook of Respiratory Medicine (Sixth Edition). edn. Edited by Broaddus

VC, Mason RJ, Ernst JD, King TE, Lazarus SC, Murray JF, Nadel JA, Slutsky AS,
Gotway MB. Philadelphia: W.B. Saunders; 2016: 877-896.e875.

Ebisumoto K, Sakai A, Maki D, Robinson K, Murakami T, lijima H, Yamauchi M,
Saito K, Watanabe T, Okami K. Tumor detection with transoral use of flexible
endoscopy for unknown primary head and neck cancer. Laryngoscope
Investig Otolaryngol. 2021,6(5):1037-43.

Di Spirito F, Pantaleo G, Di Palo MP, Amato A, Raimondo A, Amato M. Oral
human papillomavirus Benign lesions and HPV-Related Cancer in Healthy
children: a systematic review. Cancers (Basel) 2023, 15(4).

Brouwer AF DR, Eisenberg MC, Campredon LP, Walline HV, Carey TE, Meza
R. HPV vaccination has not increased sexual activity or accelerated sexual
debut in a college-aged cohort of men and women. BMC Public Health.
2019;19(1):821. Jun 25.

Soca Gallego L, Dominguez A, Parmar M. Human Papilloma Virus Vaccine.

In: StatPearls. edn. Treasure Island (FL) ineligible companies. Disclosure: Alvio
Dominguez declares no relevant financial relationships with ineligible com-
panies. Disclosure: Mayur Parmar declares no relevant financial relationships
with ineligible companies.; 2024.

Colzani E, Johansen K, Johnson H, Pastore Celentano L. Human papillo-
mavirus vaccination in the European Union/European Economic Area and
globally: a moral dilemma. Euro Surveill 2021, 26(50).

Schiller JT, Lowy DR. Papillomavirus-like particles and HPV vaccine develop-
ment. Semin Cancer Biol. 1996;7(6):373-82.

Hintze JM, O'Neill JP. Strengthening the case for gender-neutral and the
nonavalent HPV vaccine. Eur Arch Otorhinolaryngol. 2018,275(4).857-65.
Casey SMPT, Perkins RB, Villa A, Murray EJ. Could oral health care professionals
help increase human papillomavirus vaccination rates by engaging patients
in discussions? J Am Dent Assoc. 2023:Jan(1):10-e2317.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.
40.
41.

42.

43.

45.

46.

47.

48.

49.

Page 11 of 12

Guadiana D, Kavanagh NM, Squarize CH. Oral health care professionals
recommending and administering the HPV vaccine: understanding the
strengths and assessing the barriers. PLoS ONE. 2021;16(3):e0248047.

Kline N, Vamos C, Thompson E, Catalanotto F, Petrila J, DeBate R, Griner S,
Vazquez-Otero C, Merrell L, Daley E. Are dental providers the next line of HPV-
related prevention? Providers' perceived role and needs. Papillomavirus Res.
2018;5:104-8.

Brondani MA, Siqueira AB, Alves CMC. Exploring lay public and dental profes-
sional knowledge around HPV transmission via oral sex and oral cancer
development. BMC Public Health. 2019;19(1):1529.

Myers-Wright N, Lamster IB. A New Practice Approach for oral Health profes-
sionals. J Evid Based Dent Pract. 2016;16:43-51.
https://www.ada.org/en/press-room/news-releases/2018-archives/october/
ada-adopts-policyon-hpv-vaccination-for-the-prevention-of-oral-hpv-infec-
tion)

Naavaal S, Demopoulos CA, Kelly A, Tranby E, Frantsve-Hawley J. Perceptions
about human papillomavirus vaccine and oropharyngeal cancers, and the
role of dental care providers in human papillomavirus prevention among US
adults. J Am Dent Assoc. 2023;154(4):321-9.

Baldolli A, Michon J, Verdon R, Fournier A. Vaccination perception and
coverage among healthcare students in France in 2019. BMC Med Educ.
2020;20(1):508.

Walker KK, Jackson RD, Sommariva S, Neelamegam M, Desch J. USA dental
health providers'role in HPV vaccine communication and HPV-OPC protec-
tion: a systematic review. Hum Vaccin Immunother. 2019;15(7-8):1863-9.
Launiala A. How much can a KAP survey tell us about people’s knowledge,
attitudes and practices? Some observations from medical anthropology
research on malaria in pregnancy in Malawi. Anthropology Maternal Journal.
2009;11(1).

Cantile T, Leuci S, Blasi A, Coppola N, Sorrentino R, Ferrazzano GF, Mignogna
MD. Human papilloma virus vaccination and Oropharyngeal Cancer: knowl-
edge, perception and attitude among ltalian Pediatric dentists. Int J Environ
Res Public Health 2022, 19(2).

Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of instru-
ments or scales for use in cross-cultural health care research: a clear and
user-friendly guideline. J Eval Clin Pract. 2011;17(2):268-74.

Hair JFBW, Babin BJ, Anderson RE. Multivariate data analysis, vol. 7; 2010.

Koo TK, Li MY. A Guideline of selecting and reporting Intraclass correlation
coefficients for Reliability Research. J Chiropr Med. 2016;15(2):155-63.

Kotrlik J, Higgins C. Organizational research: determining appropriate sample
size in survey research appropriate sample size in survey research. Inform
Technol Learn Perform J. 2001;19(1):43.

[https://www.mur.gov.it/it]

[https://www.miur.gov.it/web/guest/home]

Vazquez-Otero C, Vamos CA, Thompson EL, Merrell LK, Griner SB, Kline NS,
Catalanotto FA, Giuliano AR, Daley EM. Assessing dentists'human papilloma-
virus-related health literacy for oropharyngeal cancer prevention. J Am Dent
Assoc. 2018;149(1):9-17.

Poelman MR, Brand HS, Forouzanfar T, Daley EM, Jager DHJ. Prevention of
HPV-Related oral Cancer by dentists: assessing the Opinion of Dutch Dental
Students. J Cancer Educ. 2018;33(6):1347-54.

Keser GYG, Pekiner FN. Assessment of Knowledge Level and Awareness
about Human Papillomavirus among Dental Students. J Cancer Educ.
2021,36(4):664-9.

Farsi NJASS, Al Qathmi M, Merdad M, Marzouki H, Merdad L. Knowledge

of human papillomavirus (HPV) and Oropharyngeal Cancer and Accept-
ability of the HPV Vaccine among Dental Students. Asian Pac J Cancer Prev
2020,21(12):3595-603.

Doshi D, Reddy BS, Karunakar P, Deshpande K. HPV, Cervical Cancer and Pap
Test related knowledge among a sample of female Dental students in India.
Asian Pac J Cancer Prev. 2015;16(13):5415-20.

Dahlstrom KR, Day AT, Sturgis EM. Prevention and Screening of HPV malig-
nancies. Semin Radiat Oncol. 2021;31(4):297-308.

Rydberg A, Buras MR, Quillen J, Miller V, Kling JM. Sex and gender specific
health topics in medical student learners: pulse check eight years later. Biol
Sex Differ. 2021;12(1):53.

Khamisy-Farah R, Bragazzi NL. How to integrate sex and gender medicine
into Medical and Allied Health Profession Undergraduate, Graduate, and
Post-graduate Education: insights from a Rapid Systematic Literature Review
and a thematic Meta-synthesis. J Pers Med 2022, 12(4).

Gilkey MB, McRee AL. Provider communication about HPV vaccination: a
systematic review. Hum Vaccin Immunother. 2016;12(6):1454-68.


http://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-and-cancer
http://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-and-cancer
http://www.ada.org/en/press-room/news-releases/2018-archives/october/ada-adopts-policyon-hpv-vaccination-for-the-prevention-of-oral-hpv-infection)
http://www.ada.org/en/press-room/news-releases/2018-archives/october/ada-adopts-policyon-hpv-vaccination-for-the-prevention-of-oral-hpv-infection)
http://www.ada.org/en/press-room/news-releases/2018-archives/october/ada-adopts-policyon-hpv-vaccination-for-the-prevention-of-oral-hpv-infection)
https://www.mur.gov.it/it
https://www.miur.gov.it/web/guest/home

Musella et al. BMC Oral Health

50.

51

52.

53.

54.

55.

56.

(2024) 24:1213

Lorenzo-Pouso AIG-VP, Banga C, Gallas M, Pérez-Sayans M, Garcia A, Daley
EM, Gasamans I. Human papillomavirus-related oral Cancer: knowledge and
awareness among Spanish Dental Students. J Cancer Educ 2019;34(4):782-8.
Daley EM, Thompson EL, Vamos CA, Griner SB, Vazquez-Otero C, Best AL, Kline
NS, Merrell LK. HPV-Related knowledge among dentists and Dental hygien-
ists. J Cancer Educ. 2018;33(4):901-6.

Sallam M, Al-Fraihat E, Dababseh D, Yaseen A, Taim D, Zabadi S, Hamdan AA,
Hassona Y, Mahafzah A, Sahin GO. Dental students' awareness and attitudes
toward HPV-related oral cancer: a cross sectional study at the University of
Jordan. BMC Oral Health. 2019;19(1):171.

Gust DA, Darling N, Kennedy A, Schwartz B. Parents with doubts about vac-
cines: which vaccines and reasons why. Pediatrics. 2008;122(4):718-25.
Syrjanen S, Termine N, Capra G, Paderni C, Panzarella V, Campisi G. Oral HPV
infection: current strategies for prevention and therapy. Curr Pharm Des.
2012;18(34):5452-69.

Staras SAVS, Patel RP, Shenkman EA. Parent perceptions important for

HPV vaccine initiation among low income adolescent girls. Vaccine
2014,32(46):6163-9.

Navarro-lllana P, Diez-Domingo J, Navarro-lllana E, Tuells J, Aleman S, Puig-
Barbera J. Knowledge and attitudes of Spanish adolescent girls towards

57.

58.

59.

Page 12 of 12

human papillomavirus infection: where to intervene to improve vaccination
coverage. BMC Public Health. 2014;14:490.

Schwarz TM, Honsberg T, Stephan N, Dannecker C, Gallwas J, Crispin A, Weis-
senbacher ER, Kolben T. HPV vaccination: acceptance and influencing factors
among young men in Germany. Future Microbiol. 2016;11(2):227-34.

Dodd RH, Marlow LA, Waller J. Discussing a diagnosis of human papillomavi-
rus oropharyngeal cancer with patients: an exploratory qualitative study of
health professionals. Head Neck. 2016;38(3):394-401.

Lingam AS, Koppolu P, Alhussein SA, Abdelrahim RK, Abusalim GS, EIHad-
dad S, Asrar S, Nassani MZ, Gaafar SS, Bukhary FMT, et al. Dental Students’
perception, awareness and knowledge about HPV infection, vaccine, and

its association with oral Cancer: a multinational study. Infect Drug Resist.
2022;15:3711-24.

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



	﻿Knowledge, attitude and perception of Italian dental students toward HPV-related oropharyngeal cancer and vaccination: a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study description
	﻿Description of the questionnaire
	﻿Statistical analysis

	﻿Results
	﻿Sociodemographic data
	﻿﻿Knowledge
	﻿HPV+ OPSCC (statements 1–18)
	﻿HPV infection (statements 19–33)
	﻿HPV vaccine (statements 34–48)


	﻿Perception
	﻿﻿Attitude
	﻿Discussion
	﻿Knowledge
	﻿Perception and attitude
	﻿Limitations

	﻿Conclusions
	﻿References


