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A B S T R A C T   

Human papillomavirus (HPV) is one of the most frequent sexually transmitted infectious agents worldwide, and 
it is responsible for a significant burden of cancers. The aim of this study was to evaluate HPV knowledge and 
awareness in a sample of Northeastern Italian adolescents and parental support available to them, in order to 
highlight potential room for improvement towards optimal HPV vaccination adherence. 

Between April and May 2018 an observational questionnaire-based study was conducted in 1st year students 
of secondary upper schools in Udine (Italy). We quantitatively evaluated HPV knowledge, awareness and 
parental support level of male and female adolescents. The contribution of sociodemographic characteristics to 
HPV vaccination knowledge and uptake were explored using Chi-Square or Fisher test and multivariate logistic. 

Knowledge about HPV vaccine resulted to be mostly insufficient among enrolled adolescents, with a worrying 
proportion of them believing that HPV vaccine was expected to prevent HIV/AIDS. Awareness about their 
vaccination status was poor, and more than half of them were not involved in HPV vaccine uptake deliberation. 
Girls performed better than boys in relation to knowledge, awareness and engagement. 

Our results support the hypothesis that HPV vaccine knowledge and uptake can be affected by some gender 
bias. Improvements in adolescent health education and vaccination strategies are needed to engage and finally 
protect both genders from HPV.   

1. Introduction 

Human papillomavirus (HPV) is one of the most common agents 
causing sexually transmitted diseases worldwide(Sanjosé et al., 2007; 
Forhan et al., 2009; De Vuyst, 2009) and during 2018 it has been implied 
in 48,000 new cancer diagnoses in the sole Central and Eastern Europe 
(de Martel et al., 2020). More than one hundred papillomavirus strains 
have been identified already, at least fifteen of them being high-risk 
types. HPV-associated cancers do not only affect reproductive organs 
and annexes, but also oral cavity, oropharynx, tonsils, esophagus, larynx 
and skin (International Agency for Research on Cancer, 2002), regard-
less of gender. Three HPV vaccines are currently available and their 

efficacy in preventing HPV-related cancer and skin lesions, as well as 
their safety profile, have been thoroughly proved (States et al., 2017). 
Two doses of HPV vaccine are offered over a six-month period to ado-
lescents between 9 and 15 years of age, or in three doses to individuals 
aged 16 years or older (European Centre for Disease Prevention and 
Control, 2021). In Italy this schedule has been adopted for both males 
and females since 2018 (Ministero della Salute, 2015), but HPV vacci-
nation offer was already in place for girls since 2007 (Intesa tra governo, 
2007). Even if access to HPV vaccine is guaranteed well above the 
teenage years, it is important to undergo vaccination before the start of 
sexual life to maximize efficacy. In fact, vaccines are freely administered 
under 26 years of age, and target age-group individuals receive an 
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invitation for the administration by the local health authority. Despite 
the strong evidence of HPV carcinogenicity and the availability of 
effective vaccines, Italian vaccination coverage rates are still below 
desired targets, particularly among males (Ministero della Salute, 2017). 
This worrying issue is partly determined by the vaccine hesitancy phe-
nomenon, as largely demonstrated in recent years (Bianco et al., 2019; 
Dubé et al., 2019) Even though adherence among boys can be affected 
by the recent target extension, there are little data on adolescent’s 
knowledge about HPV, while gender inclusive education and vaccina-
tion campaigns is needed to tackle misconceptions and false beliefs. The 
aim of the present study was to evaluate HPV knowledge, awareness and 
parental support available to Northeastern Italian adolescents in order 
to highlight the main hindrances preventing optimal HPV vaccination 
adherence. 

2. Methods 

2.1. Data collection 

Study participation was offered to all 12 upper secondary schools 
located in the city of Udine, Northern Italy, for a total of 990 potentially 
eligible students attending the 1st year. The schools were informed 
about the study aims and were notified that participation of students was 
voluntary and anonymous. Thus, a convenience sample of students that 
agreed to participate was identified and a written consent from parents 
was required for underage (<18 years) adolescents. A paper-based 
questionnaire was administered and collected by eight professionals 
from Udine University and the local health authority in each classroom 
during regular lecture days between April and May 2018; teachers were 
asked not to participate during data collection. Informed consent and 
questionnaires were collected separately to ensure confidentiality, a 
random code was used to pair the two for any further consent modifi-
cation. The intelligibility of questions was tested by the research group 
and colleagues working with adolescents. Surveyors of the research 
group oversaw the data collection procedure, being available to students 
for any question. The questionnaire included four multiple-choice 
questions (Q 1–4) that specifically explored knowledge about HPV 
vaccination and awareness about vaccination status. Knowledge about 
HPV vaccine (Q1) was assessed by asking to identify the disease(s) that 
the HPV vaccine could prevent among HIV/AIDS, genital warts, syphilis, 
herpes, cervical cancer, other. Each student was asked if he/she had 
received HPV vaccination and, whether that was the case, how many 
doses he/she received (Q2). In case of HPV vaccination refusal, we 
investigated reasons for not having adhered (Q3), and if this choice had 
been discussed within family (Q4). Sociodemographic characteristics 
collected for each participant included sex, age, high school type 
(vocational, technical, academic), living place (city, suburbs, village), 
country of origin (Italy, other). Additional information was collected 
about parental level of education (primary, lower secondary, upper 
secondary education or Bachelor’s level), occupational status (manager, 
freelance professional/artisan, office workers, workman/woman, 
housekeeper, unemployed), country of origin (Italy, other) and native 
language (Italian, other). The Institutional Review Board of Udine 
University (Italy) approved the study. 

2.2. Data analysis 

Considering that Udine high school students during 2018 were 
approximately 22,600 and assuming that their distribution range per 
each year could reach a maximum of 5000, a margin of error of 3.31% 
was calculated based on the number of questionnaires collected (747), 
an expected prevalence of knowledge of 50% and a 95% confidence 
interval. Answers given to the question about HPV vaccination aim (Q1) 
were used to score adolescents’ knowledge, which was considered suf-
ficient when ≥2 correct and <3 wrong answers were given; this 
threshold was set by researchers based on selectable options. Descriptive 

analyses were conducted using frequency distribution and mean (±SD) 
for qualitative and quantitative variables, respectively. Chi-Square or 
Fisher’s test were performed to evaluate the association between sex and 
other variables. A multivariate logistic regression analysis with back-
ward selection was performed to investigate which sociodemographic 
variable could have an impact on the higher knowledge scores. Variables 
initially tested in the model (two-sided) were all sociodemographic 
characteristics with a possible effect on adolescents’ knowledge about 
prevention such as sex, age, type of high school, living place, country of 
origin, parental level of education, country of origin, SES according to 
parental occupation, SRH (sexual and reproductive health) information 
timing, SRH education. All analyses were performed using SAS 9.3 for 
Windows (SAS Institute Inc., Cary, North Carolina, USA), considering α 
= 0.05. 

3. Results 

Five out of twelve high schools adhered to the study. Most parents 
gave their consent (80.9%, 801/990), but 54 adolescents refused to 
participate after parental agreement, finally resulting in 747 question-
naires were collected with a total response rate of 75.5% (747/990). 
Participants were predominantly males (58.8%) attending technical 
school (41.6%); mean age was 14.8 ± 0.9 years. 

Globally, 29.5% of adolescents scored at least sufficient to the HPV 
vaccine knowledge question, where females scored higher than males 
(47.2% vs 17.5%, p < 0.0001). A significant proportion of them did 
think that HPV vaccine aim is to prevent HIV/AIDS, being them 60.8% 
of boys and 41.6% of girls. A total of 248 adolescents (33.2%) reported 
having been administered at least one HPV vaccine dose, while 139 were 
aware of having completed the entire vaccination cycle (18.6%). Girls 
were twice as likely to have received at least one HPV vaccine dose than 
were boys (55.8% vs 18.0%; p < 0.0001). More than half of adolescents 
did not know whether they had been vaccinated for HPV (n = 402, 
53.8%), a lack of awareness much more represented among males. 
Moreover, most students had not been involved in HPV vaccination 
decision-making as parents were reported to hold the choice in 64.0% of 
cases (n = 478); family discussion and adolescents deciding on their own 
were more frequent among girls. Levels of knowledge on HPV vaccine, 
awareness of HPV vaccine uptake and parental support availability to 
respondents are summarized in Table 1. 

Some adolescents (n = 146, 19.5%) were not able to report reasons 
for their HPV vaccination refusal. Reported reasons for the refusal 

Table 1 
Knowledge, awareness and parental support related to HPV vaccine, analysis 
performed by gender.   

Male (n = 439) Female (n = 303) P value  

No. % No. % 

Q1. Adolescents’ perceptions of HPV vaccine prevented disease* 
HIV/AIDS 267  60.8 126  41.6 <0.0001 
Genital warts 36  8.2 21  6.9 0.5232 
Syphilis 52  11.9 20  6.6 0.0177 
Herpes 27  6.2 16  5.3 0.6182 
Cervical cancer 57  13.0 130  42.9 <0.0001  

Q2. Adolescents’ recall of vaccination uptake 
1 dose received 43  9.8 66  21.8 <0.0001 
≥2 doses received 36  8.2 103  34.0 
0 dose received 55  12.5 42  13.9 
Not known 298  67.9 90  29.7 
Missing = 14 
Q4. Adolescents’ perception of vaccination decision-making process 
Discussed within family 61  13.9 66  21.8 <0.0001 
Taken by the adolescent 17  3.9 21  6.9 
Taken by parents 281  64.0 197  65.0 
Not known 65  14.8 15  5.0 
Missing = 24  

*Multiple answers allowed. 
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included fear of side effects (4.0%), lack of confidence or information on 
HPV vaccine (2.5% and 1.9%, respectively) and the belief of not needing 
the vaccine as the respondent was a boy (n = 3; 0.4%). Reasons given for 
not being vaccinated are summarized in Table 2. 

The multivariate analysis identified the following as sociodemo-
graphic characteristics linked to better HPV vaccine knowledge scores: 
being female (OR 1.54; p < 0.0001) and Italy as father’s country of 
origin (OR 0.68; p = 0.0124). 

4. Discussion 

This study revealed gaps in HPV vaccine knowledge that are 
consistent with a recent report by colleagues from Greece (Vaidakis 
et al., 2017), but greater than what summarized in a review by Loke 
et al. (2017). In particular the number of adolescents believing that HPV 
vaccine can prevent HIV/AIDS is alarming, even if this misconception is 
not new to the scientific community (Albright and Allen, 2018; Marlow 
et al., 2013). Genital warts are seldom recognized as an adverse but 
preventable outcome of HPV infection, supporting previous observation 
reported for girls (Sopracordevole et al., 2013). 

Moreover, awareness about own HPV vaccination status among ad-
olescents is poor similarly to what already showed for German teens 
(Samkange-Zeeb et al., 2012). Sex resulted to be an important deter-
mining factor for higher HPV vaccine knowledge and awareness about 
own vaccination status, being these results in line with current evidence 
reporting females to be more likely to have heard about HPV and HPV 
vaccine, and showing greater knowledge than males (Vaidakis et al., 
2017; McBride and Singh, 2018; Patel et al., 2016; Osazuwa-Peters et al., 
2017; Adjei Boakye et al., 2017). In regard to actual vaccine coverage, 
data from the geographical area of Udine show that globally 49.1% of 14 
and 15 year old adolescents were administered at least one dose of HPV 
vaccine, with females doubling the males’ coverage (72.5% vs 30.8%); 
these data confirm the suboptimal vaccine coverage and its uneven 
distribution between males and females. 

Adolescents reported that they were seldom involved in HPV vacci-
nation decision-making, but attention should be taken when interpret-
ing this result in regard to males, as the extension of the HPV vaccination 
target to them is quite recent. Reasons for HPV vaccination refusal in our 
study resulted to be similar to those found by Karafillakis and Larson 
(2017) which were grouped as reasons related to vaccines themselves 
(vaccine not necessary, concern about vaccine safety), trust (mistrust 
vaccines), being vaccines not natural (alternative public health measures 
available), lack of information and being too young (body). 

Besides this, evidence about both HPV-related cancers other than 
cervical (International Agency for Research on Cancer, 2002) and their 
increasing incidence is growing(Chaturvedi et al., 2011); it is then 
important for these reasons to counteract any gender bias in SRH edu-
cation and HPV vaccine promotion by shifting the paradigm of HPV as a 
women’s health problem(Patel et al., 2016) to acknowledge that HPV is 
a threat for both men and women(Osazuwa-Peters et al., 2017). While 
the link between knowledge, awareness and practice has not been fully 
clarified (Jacobson et al., 2016), its positive effect on HPV vaccine up-
take improvement has already been suggested (Licht et al., 2010). In any 
case, access to health information remains one of the fundamental 
adolescent rights (United Nations, 2016), considering also that knowl-
edge about HPV was reported as being associated to safer sexual prac-
tices among adolescents(Albright and Allen, 2018), thus providing an 
additional benefit for the larger goal of sexual and reproductive health 
education and promotion. 

As already highlighted by the scientific community, actions that 
could improve adolescent SRH education and promotion should include:  

- Targeting both girls and boys for HPV-related topics(Osazuwa-Peters 
et al., 2017; Napolitano et al., 2016; Garfield et al., 2016);  

- Recognizing the importance of all HPV related cancers (other than 
cervical one) to decrease men and women complacency toward HPV 
vaccination(Osazuwa-Peters et al., 2017); 

- Networking with schools to provide information and support to ad-
olescents(Loke et al., 2017; Lefevre et al., 2019; Gualano et al., 
2016);  

- Taking advantage of new media to involve young people(Napolitano 
et al., 2016; Lefevre et al., 2019; Bragazzi et al., 2017; Johnson- 
Mallard et al., 2019);  

- Engaging adolescents in the decision-making process about HPV 
vaccination(Lefevre et al., 2019);  

- Fostering strategies based on healthcare professionals advocacy 
against vaccine hesitancy (Dubé et al., 2019; Brunelli et al., 2020). 

Our study has some limitations, first of all the recall bias for HPV 
vaccination uptake and for reported reasons behind vaccination refusal. 
In addition to this, due to limited information available about socio-
economic status (parental education and occupation were the only 
available information), our study was not able to evaluate its relation 
with HPV vaccine knowledge and awareness as reported by McBride and 
Singh (2018) and the choice of non-testing validity of questions repre-
sents another limitation of the study. Due to some difficulties reported 
by schools, no questions on sexual activity were posed to adolescents, 
preventing us from analyzing this additional aspect. Moreover, as the 
survey was provided only to adolescents attending high schools in the 
city of Udine, due to the study design and sampling methods used, we 
cannot know if results would have been the same in other settings and 
therefore representativeness of the sample could have been affected by 
any selection bias unknown to the researchers. Lastly, even if anonymity 
was clarified to participants, the effect of social desirability bias cannot 
be ruled out. 

5. Conclusion 

This study supports the observation that HPV vaccine knowledge and 
uptake can still be affected by gender and therefore more efforts should 
be made to engage and finally protect both men and women from HPV. 
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