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ABSTRACT

Article history:

Human papillomaviruses are the most common sexually transmitted pathogens worldwide and some
of them are associated with several cancer types. We conducted an educational program at the
Messina University Hospital, Italy, by enrolling a group of sexually active young people and
administering a pre and post-educational intervention questionnaire about HPV infection. The sample
was made up of 100 subjects (75% belonging to male sex) with a mean age of 28 years old. The vast
majority (87%) admitted to risky sexual behaviours. The pre-intervention questionnaire revealed that
only about 50% of the group were aware of HPV and related diseases and less than 50% knew that
there is a vaccine. Awareness reported in the second questionnaire post intervention was significantly
higher than previously. Our data show that, in some particularly at risk groups, there is still a lack of
awareness about HPV and that it is therefore necessary to carry out large sex education programs
especially involving adolescents and the “at-risk” population.
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1. Introduction
Human papillomaviruses (HPVs) are responsible for the most common
sexually transmitted infections (STIs) (1) and some of them are associated
with several cancer types, among which those of the cervical, ano-genital
and head-neck districts are the most studied (2-10). There are more than
100 HPV genotypes classified according to "high” and “low” risk based
on their ability to cause benign or malignant lesions (11). In 2017, the
American Association for Cancer Research (AACR) established that
pathogens are the third leading cause of cancer worldwide and, in
particular, HPV is responsible for 30% of infection-related cases of
cancers, preceded by Helycobacter pylori (32.5%) and followed by HBV
and HCV (29.5%) causing up to 10-15% of all human cancers (12).
The recent GLOBOCAN (GLOBal CANcer observatory) report estimated
an age-standardized incidence rate (ASR) of cervical cancer in Italy of 7.1
per 100.000, considering it to be among the countries with the lowest
incidence (<7.3) (13). HPV infection can occur at any age and has been
reported even in healthy young children (14).
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It has been demonstrated that the risk of contracting the infection is
associated with the number of sexual partners over a lifetime (15).
HPV infection can lead to a complex process of carcinogenesis that is not
always followed by the onset of cancer. The inflammatory process
promotes the integration of HPV-DNA causing genomic instability and
increased susceptibility to DNA damage (16).
Among the methods used to prevent HPV infection, vaccination is surely
the most important. To date, the Food and Drug Administration (FDA)
has approved three different vaccines that prevent the burden of HPVrelated infection: a tetravalent (2006), a bivalent (2009) and a nonavalent
vaccine (2014). All the three vaccines prevent infections caused by HPV
types 16 and 18, the two widespread high-risk HPVs causing about 70%
of cervical cancers and a high percentage of some of the other HPVrelated malignancies (17). Increasing HPV vaccination coverage could
remarkably reduce the burden of these types of malignancies. Particularly,
the spread of HPV vaccination is potentially able to reduce cervical cancer
incidence worldwide up to 90% (18). However, the acceptance of this
vaccination by the general population is still rather poor, as demonstrated
by previous studies (19,20).
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A population particularly at-risk of contracting oral and/or genital HPV,
as well as some other infections (21-23), are people living with
HIV/AIDS (PLWHAs).
This study was aimed to evaluate the short-term effectiveness of a health
education intervention about HPV infection in a population at risk of
contracting the virus. The enrolled subjects were those coming to our
observation to undergo an HIV screening test mainly due to at-risk sexual
behaviours.
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completed middle school, 62.5% had a high school diploma, 29.2% had a
scientific degree and 4.2% had a humanistic degree.
Table 1 shows the questions regarding all aspects of HPV infection
reported in both pre and post intervention questionnaires. By comparing
the answers, a significant improvement was reported in all the answers,
with the exception of the question regarding knowledge of warts and
condylomas, which were already known by 79% (95% CI 75-85) of the
sample in the pre-intervention survey.

2. Methods
Study design
The survey was conducted in the period April-May 2019 on subjects who
spontaneously came to the HIV screening laboratory of the Messina
University Hospital “G. Martino” to undergo the HIV screening test. On
this occasion, we asked subjects to participate to our investigation. We did
not introduce eligibility criteria because we decided to consider all the
subjects that came to our observation regardless of age and gender. The
only adopted exclusion criterion was a known positive history of HPV
infection.
A written informed consent form, and a brief anonymous pre-intervention
questionnaire were administered by trained healthcare workers involved in
the study.
The pre-intervention questionnaire investigated socio-demographical data
(age, gender, education level) and knowledge of clinical aspects, routes of
transmission and prevention of HPV disease.
After administration of the questionnaire participants were informed about
HPV infection (epidemiology, transmission route, clinical features,
diagnosis and prevention) through a face-to-face education intervention.
At the end of the session, an informative brochure containing all the
information given orally was provided to all participants. A second
anonymous questionnaire (post intervention) to evaluate the efficacy of
the education program (containing the same questions of the first plus
some questions about the satisfaction degree of the educational
intervention), was administered at the time of collection of HIV screening
test result.

Table 1. Knowledge and attitudes about HPV infection and
preventive strategies reported at pre- and post-intervention
questionnaires.
Figure 1 shows the results of the satisfaction questionnaire administered at
the end of the post-educational questionnaire. Of note, 62.5% (95% CI:
58-79) of the subjects stated that they had acquired knowledge (p-value
<0.05) about all the aspects of HPV infection, 79% (95% CI: 73-86)
stated that the educational program allowed them to understand risky
behaviours and eventually to modify them. Finally, 75% (95% CI 72-80)
declared that they intend to have the vaccination in future.

Statistical analyses
All the obtained data were collected and analysed with Prism 4.0
software. Descriptive statistics were used to find the percentages and the
95% Confidence Interval (CI). McNemar test was used for the comparison
between the answers (pre- and post-education program). The role played
by the independent variables (age, sexual orientation, education level) in
the effectiveness of the program was assessed using nonparametric
Spearman test. Significance was assessed at the p<0.05 level.

3. Results
In the two-month period of the study, a total 112 subjects were asked to
participate: of them, 100 decided to adhere (response rate 89.3%). The
participants were mainly men (75%) and of Italian nationality (96%), with
a mean age of 28 (± 8.5) years old. Concerning sexual orientation, 54%
declared that they were heterosexuals and 46% homo-bisexuals.
Moreover, 87% declared risky sexual behaviours (unprotected sex and/or
multiple partners). Finally, concerning education level, 4.1% had

Figure 1. Satisfaction rate of the study participants about the health
education intervention (A-B), and purpose to modify risk behaviors
(C) and to make HPV vaccination in the future (D).
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To better evaluate the independent variables that most influenced the
effectiveness of the health education intervention, Spearman's rank
correlation coefficient was calculated (Table 2).

Table 2. Correlation of the independent socio-demographic variables
and efficacy of the conducted health education intervention
(Spearman's rank test).

4. Discussion
Nowadays, HPV infection represents one of the primary problems and
challenges to public health worldwide. Sexual promiscuity is surely one of
the most important risk factors, in determining the transmission of HPV
and, consequently, its spread in the community (24). It has been
demonstrated that HPV prevalence is greater at younger ages (15–25
years) with the initiation of sexual activity; later, between 25–40 years of
age, there is a marked decrease, after which the prevalence stabilises (25).
However, the persistence among those aged 25-40 years is higher and this
results in an increased risk of pre-neoplastic lesions (26). Previous studies
showed that women with cervical lesions have a higher persistence of oral
HPV than the general population and so this category could play an
important role in HPV spread (27).
Our study was carried out in a population particularly at risk of
contracting HPV due to the high percentage of subjects who admitted to
risky sexual behaviours.
The HIV laboratory of the Messina University Hospital “G. Martino” is
one of the reference centres for the surveillance of HIV infection in Sicily
and, since its establishment, it has carried out a number of surveillance
studies regarding the spread of this infection in particular, and also in
general, about STIs in our territory (28-30). Generally, volunteers come to
our centre to undergo HIV screening because of at-risk sexual behaviour.
The screening test is preceded by a counselling activity during which the
counsellor confirms the real risk of infection. During the session,
information concerning sex, age, place of birth, occupation, sexual habits
and possible exposure to risk (accidental bites, tattoos, drugs, piercing and
unprotected intercourse) are collected. We decided to take advantage of
this opportunity to carry out the educational program on HPV.
Our results show a lack of knowledge concerning all aspects of the HPV
infection, including the route of transmission, the clinical aspect and,
especially, the availability of an effective preventative vaccine. The latter
aspect is particularly alarming and is evidenced by the very low
percentage of subjects who declared that they had had the HPV
vaccination. The reason for this finding could be linked to the fact that our
sample was predominantly made up of men who, traditionally, do not
consider themselves a target for this infection and consequently do not
consider it necessary to undergo HPV vaccination, as is shown in previous
studies (31). Actually, some authors have shown that HPV prevalence
rates in men are not low (32).
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The very low declared vaccine take up is in line with the national and
local data of HPV vaccination coverage.
Indeed, the national data about this vaccine, updated at December 31,
2017 (2005 cohort) reported that the coverage was 64.3% for the first dose
and 49.9% for the full cycle in girls and they confirm a negative trend
already observed in previous years (33). Particularly, Sicily is last on the
list of the Italian regions with a vaccine coverage rate of only 23.3% for
the cohort 2005 (34, 35). The prevailing male composition of the sample
could also be the cause of the very low percentage of declared previous
HPV screening, traditionally a prerogative of women rather than men.
The statistical analyses highlight that the most important variables
influencing the efficacy of the health education intervention were age,
cultural level and sexual orientation. Indeed, the subjects on which the
intervention was more effective were older, with a high cultural level and
homo-bisexuals. The latter, probably, are more conscious of the risk
represented by STIs as shown by the remarkable percentage of homobisexual subjects that came to our laboratory to undergo the HIV
screening test.
The very high percentages of correct answers given in the second
questionnaire show that oral and written information provided to each
subject represented an effective health education intervention.
Moreover, the majority of the participants considered the program useful
and they stated that it induced them to modify their risky sexual
behaviours and to undergo the vaccination. However, because the study
was a short-term educational program without the possibility of follow-up
meetings with the participants, it was not possible to assess whether the
educational program was actually effective in reducing risky sexual
behaviour and, above all, convincing subjects to be vaccinated.
Moreover, in the future the role of the offer of HPV vaccination could be
taken into account in Sicily as a determinant of vaccination adherence for
subjects at risk (36).

5. Conclusions
Results of our study confirmed a rather poor knowledge of HPV
especially among people with risky sexual behaviours that are at higher
risk of contracting HPV infection. Moreover, our investigation highlights
the importance of health educational programs to improve knowledge and
perceptions of HPV infection and related disease and to promote HPV
vaccination. Healthcare workers, as demonstrated previously in several
studies, should play the most important role in spreading the correct
information about HPV infection and preventive strategies according the
current Italian Plan for Vaccine Prevention 2017-2019 (37-39)

References
1.

2.

Gillison ML, Castellsagué X, Chaturvedi A, Goodman MT,
Snijders P, Tommasino M, Arbyn M, Franceschi S. Eurogin
roadmap: comparative epidemiology of HPV infection and
associated cancers of the head and neck and cervix. Int J Cancer.
2014 Feb; 134(3):497-507.
Yete S, D'Souza W, Saranath D. High-Risk Human Papillomavirus
in Oral Cancer: Clinical Implications. Oncology. 2018; 94(3):133141.

EUROMEDITERRANEAN BIOMEDICAL JOURNAL 2019,14 (29) 125-129

3.

4.

5.

6.

7.

8.

9.

10.
11.

12.

13.

14.

Clifford GM, Smith JS, Plummer M, Muñoz N, Franceschi S.
Human papillomavirus types in invasive cervical cancer
worldwide: a metaanalysis. Br J Cancer. 2003 Jan; 88(1):63-73.
Shaw R, Beasley N. Aetiology and risk factors for head and neck
cancer: United Kingdom National Multidisciplinary Guidelines. J
Laryngol Otol. 2016 May; 130(S2):S9-S12.
Rezazadeh A, Laber DA, Ghim SJ, Jenson AB, Kloecker G. The
role of human papilloma virus in lung cancer: a review of the
evidence. Am J Med Sci. 2009 Jul; 338(1):64-67.
Shukla S, Bharti AC, Mahata S, Hussain S, Kumar R, Hedau S,
Das BC. Infection of human papillomaviruses in cancers of
different human organ sites. Indian J Med Res. 2009; 130(3):222233.
Visalli G, Facciolà A, D’Aleo F, Pinzone MR, Condorelli F,
Picerno I, Nunnari G, Pellicanò GF, Ceccarelli M, Venanzi Rullo
E. HPV and Urinary bladder carcinoma: a review of the literature.
World Cancer Res J. 2018; 5 (1):e1038.
Ceccarelli M, Rullo EV, Facciolà A, Madeddu G, Cacopardo B,
Taibi R, D'Aleo F, Pinzone MR, Picerno I, di Rosa M, Visalli G,
Condorelli F, Nunnari G, Pellicanò GF. Head and neck squamous
cell carcinoma and its correlation with human papillomavirus in
people living with HIV: a systematic review. Oncotarget. 2018
Mar; 9(24):17171-17180.
Yang F, Yin Y, Li P, Zhang X, Chen D, Liu Y, Wang J, Guo L.
Prevalence of human papillomavirus type-18 in head and neck
cancer among the Chinese population: A PRISMA-compliant metaanalysis. Medicine (Baltimore). 2019 Feb; 98(8):e14551.
Cohen PA, Jhingran A, Oaknin A, Denny L. Cervical cancer.
Lancet. 2019 Jan; 393(10167):169-182.
Sotlar K, Diemer D, Dethleffs A, Hack Y, Stubner A, Vollmer N,
Menton S, Menton M, Dietz K, Wallwiener D, Kandolf R,
Bültmann B. Detection and typing of human papillomavirus by E6
nested multiplex PCR. J Clin Microbiol. 2004 Jul; 42(7):31763184.
American Association for Cancer Research. Preventing Cancer:
Understanding
Risk
Factors.
Available
online
from
https://www.cancerprogressreport.org/Pages/cpr17-preventingcancer.aspx
World Health Organization (WHO). International Agency for
Research on Cancer. Estimated age-standardized incidence rates
(World) in 2018, cervix uteri, females, all ages. Available online
from
http://gco.iarc.fr/today/online-analysismap?v=2018&mode=population&mode_population=continents&p
opulation=900&populations=900&key=asr&sex=2&cancer=23&ty
pe=0&statistic=5&prevalence=0&population_group=0&ages_grou
p%5B%5D=0&ages_group%5B%5D=17&nb_items=5&group_can
cer=1&include_nmsc=1&include_nmsc_other=1&projection=natur
alearth&color_palette=default&map_scale=quantile&map_nb_colors
=5&continent=0&rotate=%255B10%252C0%255D
Antonsson A, Karanfilovska S, Lindqvist PG, Hansson BG.
General acquisition of human papillomavirus infections of skin
occurs in early infancy. J Clin Microbiol. 2003 Jun; 41(6):25092514.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

128

Vaccarella S, Herrero R, Dai M, Snijders PJ, Meijer CJ, Thomas
JO, Hoang Anh PT, Ferreccio C, Matos E, Posso H, de Sanjosé S,
Shin HR, Sukvirach S, Lazcano-Ponce E, Ronco G, Rajkumar R,
Qiao YL, Muñoz N, Franceschi S. Reproductive factors, oral
contraceptive use and HPV infection: pooled analysis of the IARC
HPV Prevalence Surveys. Cancer Epidemiol Biomarkers Prev.
2006 Nov; 15(11):2148-2153.
Visalli G, Riso R, Facciolà A, Mondello P, Caruso C, Picerno I, Di
Pietro A, Spataro P, Bertuccio MP. Higher levels of oxidative DNA
damage in cervical cells are correlated with the grade of dysplasia
and HPV infection. J Med Virol. 2016 Feb; 88(2):336-344.
Chaturvedi AK, Engels EA, Pfeiffer RM, Hernandez BY, Xiao W,
Kim E, Jiang B, Goodman MT, Sibug-Saber M, Cozen W, Liu L,
Lynch CF, Wentzensen N, Jordan RC, Altekruse S, Anderson WF,
Rosenberg PS, Gillison ML. Human papillomavirus and rising
oropharyngeal cancer incidence in the United States. J Clin Oncol.
2011; 29(32):4294-4301.
Huh WK, Joura EA, Giuliano AR, Iversen OE, de Andrade RP,
Ault KA, Bartholomew D, Cestero RM, Fedrizzi EN, Hirschberg
AL, Mayrand MH, Ruiz-Sternberg AM, Stapleton JT, Wiley DJ,
Ferenczy A, Kurman R, Ronnett BM, Stoler MH, Cuzick J,
Garland SM, Kjaer SK, Bautista OM, Haupt R, Moeller E, Ritter
M, Roberts CC, Shields C, Luxembourg A. Final efficacy,
immunogenicity, and safety analyses of a nine-valent human
papillomavirus vaccine in women aged 16-26 years: a randomised,
double-blind trial. Lancet 2017; 390(10108):2143-2159.
Palmeri S, Costantino C, D'Angelo C, Casuccio N, Ventura G,
Vitale F, Pojero F, Casuccio A. HPV vaccine hesitancy among
parents of female adolescents: a pre-post interventional study.
Public Health. 2017 Sep; 150:84-86.
Restivo V, Costantino C, Fazio TF, Casuccio N, D'Angelo C,
Vitale F, Casuccio A. Factors Associated with HPV Vaccine
Refusal among Young Adult Women after Ten Years of Vaccine
Implementation. Int J Environ Res Public Health. 2018 Apr; 15(4).
pii:E770.
Lin KY, Chen GJ, Lee YL, Huang YC, Cheng A, Sun HY, Chang
SY, Liu CE, Hung CC. Hepatitis A virus infection and hepatitis A
vaccination in human immunodeficiency virus-positive patients: A
review. World J Gastroenterol. 2017 May; 23(20):3589-3606.
Facciolà A, Riso R, Avventuroso E, Visalli G, Delia SA, Laganà P.
Campylobacter: from microbiology to prevention. J Prev Med Hyg.
2017 Jun; 58(2):E79-E92.
Laenens D, Plazier M, van der Hilst JCH, Messiaen P.
Campylobacter fetus spondylodiscitis in a patient with HIV
infection and restored CD4 count. BMJ Case Rep. 2018 Jul 15;
2018. pii:bcr-2018-225272.
Nielson CM, Harris RB, Flores R, Abrahamsen M, Papenfuss MR,
Dunne EF, Markowitz LE, Giuliano AR. Multiple-Type human
papillomavirus infection in male anogenital sites: Prevalence and
associated factors. Cancer Epidemiol Biomarkers Prev. 2009 Apr;
18(4):1077-1083.
Aghakhani A, Mamishi S, Sabeti S, Bidari-Zerehpoosh F, Banifazl
M, Bavand A, Ramezani A. Gender and age-specific
seroprevalence of human papillomavirus 16 and 18 in general
population in Tehran, Iran. Med Microbiol Immunol. 2017 Apr;

EUROMEDITERRANEAN BIOMEDICAL JOURNAL 2019,14 (29) 125-129

26.

27.

28.

29.

30.

31.

32.

33.

206(2):105-110.
Mercado Gutiérrez MR, Arean Cuns C, Gómez Dorronsoro ML,
Paniello Alastruey I, Mallor Giménez F, Lozano Escario MD,
Santamaría Martínez M. Influence of age in the prevalence of highrisk human papiloma virus in Women with pre-neoplasic cervical
lesions in Navarra, Spain. Rev Esp Salud Publica. 2017 Feb; 91.
pii:e201702018.
Visalli G, Currò M, Facciolà A, Riso R, Mondello P, Laganà P, Di
Pietro A, Picerno I, Spataro P. Prevalence of human papillomavirus
in saliva of women with HPV genital lesions. Infect Agent Cancer.
2016 Aug; 11(1):48.
Visalli G, Picerno I, Vita G, Spataro P, Bertuccio MP. Knowledge
of sexually transmitted infections among younger subjects of the
city of Messina (Sicily). J Prev Med Hyg. 2014 Mar; 55(1):17-22.
Visalli G, Avventuroso E, Laganà P, Spataro P, Di Pietro A,
Bertuccio MP1, Picerno I. Epidemiological HIV infection
surveillance among subjects with risk behaviours in the city of
Messina (Sicily) from 1992 to 2015. J Prev Med Hyg. 2017 Sep;
58(3):E211-E218.
Visalli G, Cosenza B, Mazzù F, Bertuccio MP, Spataro P, Pellicanò
GF, Di Pietro A, Picerno I, Facciolà A. Knowledge of sexually
transmitted infections and risky behaviours: a survey among high
school and university students. J Prev Med Hyg. 2019 Jun;
60(2):E84-E92.
Choi EPH, Wong JYH, Lau AYY, Fong DYT. Gender and sexual
orientation differences in human papillomavirus (HPV) vaccine
uptake among Chinese young adults. Int J Environ Res Public
Health. 2018 May; 15(6). pii:E1099.
Rodríguez-Álvarez MI, Gómez-Urquiza JL, Husein-El Ahmed H,
Albendín-García L, Gómez-Salgado J, Cañadas-De la Fuente GA.
Prevalence and Risk Factors of Human Papillomavirus in Male
Patients: A Systematic Review and Meta-Analysis. Int J Environ
Res Public Health. 2018 Oct; 15(10). pii:E2210.
Epicentro. Infezioni da HPV e cervicocarcinoma. Ultimi
aggiornamenti.
Available
online
from
http://www.epicentro.iss.it/problemi/hpv/aggiornamenti.asp

34.

35.

36.

37.

38.

39.

129

Epicentro. Le vaccinazioni in Italia. Copertura vaccinale anti HPV.
Available
online
from
http://www.epicentro.iss.it/temi/vaccinazioni/dati_Ita.asp#hpv
Facciolà A, Visalli G, Orlando A, Bertuccio MP, Spataro P, Squeri
R, Picerno I, Pietro AD. Vaccine hesitancy: An overview on
parents’ opinions about vaccination and possible reasons of vaccine
refusal. J Public Health Res. 2019 Mar; 8(1):1436.
Trucchi C, Costantino C, Restivo V, Bertoncello C, Fortunato F,
Tafuri S, Amicizia D, Martinelli D, Paganino C, Piazza MF,
Tassinari F, Tisa V, Stefanizzi P, Baldo V, Casuccio A, Prato R,
Ansaldi F, Icardi G. Immunization Campaigns and Strategies
against Human Papillomavirus in Italy: The Results of a Survey to
Regional and Local Health Units Representatives. Biomed Res Int.
2019 Jul 4; 2019:6764154.
Scarpitta F, Restivo V, Bono CM, Sannasardo CE, Vella C,
Ventura G, Bono S, Palmeri S, Caracci F, Casuccio A, Costantino
C. The role of the Community Pharmacist in promoting
vaccinations among general population according to the National
Vaccination Plan 2017-2019: results from a survey in Sicily, Italy.
Ann Ig. 2019 Mar-Apr; 31(2 Supple 1):25-35.
Costantino C, Restivo V, Gaglio V, Lanza GLM, Marotta C, Maida
CM, Mazzucco W, Casuccio A, Torregrossa MV, Vitale F.
Effectiveness of an educational intervention on seasonal influenza
vaccination campaign adherence among healthcare workers of the
Palermo University Hospital, Italy. Ann Ig. 2019 Jan-Feb;
31(1):35-44.
Di Pietro A, Visalli G, Antonuccio GM, Facciolà A. Today's
vaccination policies in Italy: The National Plan for Vaccine
Prevention 2017-2019 and the Law 119/2017 on the mandatory
vaccinations. Ann Ig. 2019 Mar-Apr; 31(2 Supple 1):54-64.

