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Abstract

Background/Objectives: Human papillomavirus (HPV) infection is a major concern in
public health, given its role as a persistent sexually transmitted infection and a causative
agent of non-cancerous and cancerous lesions (neoplasms). The increasing infection rates
observed in recent years underscore the need for effective public health measures to ad-
dress this issue. The objective of this study is to describe the challenges and the results of
conducting vaccination campaigns within a university setting and its impact on the HPV
vaccination rate. Methods: A multifaceted approach was adopted, entailing the implemen-
tation of two distinct interventions. Following the promotional and educational online
campaign (described elsewhere), vaccination delivery took place from November 2024 to
July 2025 in the university campus and in three university hospitals in Milan. Overall and
covariate-specific drop-out rate is calculated; significance is tested through a chi-square test
of homogeneity between the population that completed less than three doses vs. those who
completed the full cycle. Overall and vaccine-specific vaccination proportion is reported.
Results: The vaccination rate for first doses reached 92% of available appointments, with a
slight female majority (50.9%) and the 23-26 age as the most represented group (47%). The
most represented nationality was Italian (58.4%), followed by Iranian (26.5%). Regarding
the vaccination sites, the university venue recorded the highest rates in terms of both
vaccines booked (56.4%) and vaccines administered (64.7%). With a net loss in follow up,
consistent with WHO data, the three-dose HPV vaccination campaign was completed by
82.5% of participants. A chi-squared test of homogeneity revealed significant differences in
age distribution between vaccination groups, x? (3) = 347.78, p < 0.001, Cramér’s V = 0.457.
Participants who received only one dose were predominantly younger (17-22 years: 71.1%
vs. 19.0%, difference = 52.1 percentage points, 95% CI [46.6, 57.7]). Meanwhile, a catch-up
strategy raised interest on other crucial vaccinations. Conclusions: The findings pertaining
to the vaccination rate underscore the heightened awareness among young adults con-
cerning the HPV vaccine. They further substantiate the efficacy of the integrated strategy
encompassing advisory and educational site-based campaigns as an initial measure to
attain the WHO-endorsed vaccination rates.
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1. Introduction

Human papillomavirus (HPV) is a DNA virus that is considered one of the most
prevalent sexually transmitted infections (STI), posing a significant challenge to public
health [1]. There are more than 200 types of HPV [2], of which 15 are defined as being at
oncogenic risk in both sexes [3]. HPV accounts for close to 700,000 cancer cases each year
worldwide, including 236,500 new cases and 494 deaths in Italy, representing 1.3% of all
cancers in the female gender, with up to 80% of sexually active individuals contracting the
infection in their lifetime [4]. In most cases, the infection is transient, asymptomatic and
regresses spontaneously within a period of two years; however, there are instances where
it persists or progresses [5,6].

As a STI, the main risk factors for HPV infection are linked to sexual behavior, such as
starting sexual activity at a young age and having a high number of sexual partners over
a lifetime [7,8]. Consequently, approximately 50% of new cases occur among individuals
aged 14-25 years [9], constituting a substantial threat to public health from both clinical
and economic standpoints. The significant clinical and economic repercussions, in light
of the widespread access to vaccines, underscore the efficacy of vaccination as the most
effective preventive measure [10-12].

In Italy, the Piano Nazionale Prevenzione Vaccinale (PNPV 2023-2025) [13] has been
developed in accordance with the World Health Organization’s (WHO) guidelines for
the control of HPV infection, with the objective of ensuring that all adolescents receive
the recommended HPV vaccination by the age of 15 [4]. Despite the pivotal role of the
vaccine in these demographics, particularly within the sexually active population, the
Italian context is characterized by a conspicuously low vaccination coverage rate, especially
among young adult males. This finding is consistent with international data.

In order to address this issue, the WHO has supported the implementation of initiatives
aimed at primary prevention, including facilitating access to the HPV vaccine through
the organization of open-access vaccination days, with particular attention to populations
considered at risk of infection [12,14-16].

Data updated to 31 December 2024 about vaccination coverage against HPV in Italy
referring to birth cohorts from 2000 to 2012 show vaccination rates. The scientific literature
supports this kind of initiative by reporting examples of studies relating to vaccination
proposals against HPV aimed at university students [14]. These initiatives are based on the
idea of vaccinating small samples from specific categories, encouraging them to become
vaccine advocates among people they meet.

Vaccination in school and university settings has emerged as a strategic and effective
approach to reaching adolescents and young adult populations that are often difficult
to engage through traditional healthcare channels [17-19]. Experiences from different
countries demonstrate how educational institutions can serve as critical platforms for
both emergency responses and catch-up immunization strategies: USA, France and Italy
teaching-site vaccination programs resulted as valuable tools for delivering and reinforcing
immunization strategies. In particular, in addition to improving access to HPV vaccination
for a key demographic, campus-based initiatives enable targeted educational and outreach
activities, fostering greater awareness and informed decision-making precisely during
the years when young people begin to make independent decisions about their own
health [20,21]. It is imperative to underscore the potential of such programs to mitigate
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disparities in the access to vaccines among students confronted with financial constraints,
temporal limitations, or a paucity of awareness regarding the available services [22].

The aim of this study is to describe the implementation of a vaccination campaign
against HPV, targeting students attending the University of Milan (Italy), and its results try-
ing to assess the reasons for its success and the possible intervention to increase adherence
in future campaigns.

2. Materials and Methods

The vaccination campaign was implemented from 18 November 2024 to 21 July 2025.
Alongside it, a descriptive observational study was conducted to collect relevant covariates
to better understand its impact. A combination of two different vaccination strategies
was adopted: ad hoc outpatient ambulatory at the university and on-site ambulatory at
local hospitals, open from 9 AM to 5 PM on weekdays. A communication campaign was
launched in October 2024 via the university website, social media and QR-coded panels
on-site to inform students of the times and locations. Access to the vaccination centers
was by appointment, bookable via a university application with a link on the university’s
information page, and direct.

The administration of the first doses of the HPV vaccine ended on 13 January 2025,
due to last-minute adjustments during the campaign related to contingencies (vaccine
supply problems) that led to changes in the planned calendar. Three vaccination teams,
made up of two public health residents for each workstation to collect the medical history
and administer the vaccination, worked in different outpatient clinics, reaching a total of
30 subjects per hour who were vaccinated, with a 9-valent vaccine and with a maximum
of 210 bookable slots per day, managed by an Excel agenda. The supply of vaccines was
guaranteed by the local reference hospital center and delivered daily to the designated
vaccination site, with particular attention to respecting the cold chain.

A written informed consent form for each vaccination was obtained and medical
history was collected. Vaccinations were recorded in the digital regional platform SIAVR
4.45.4.0 (until end of 2024, when it was migrated to a more advanced one), and on Arvax
(from 2025, which is currently in use after the software update). Vaccination data were
collected from the first day of the campaign to verify the accuracy of the reported numbers
compared with the vaccinations actually administered. Aggregated data on age (i.e.,
17-22,23-26, 27-30, 31+), sex and nationality were obtained from the data extracted from
the software. Percentages of booked vaccinations, unbooked vaccinations and no-shows
were also calculated; immediate adverse reactions were taken into account limited to the
first doses.

Second HPV doses were administered in January-March 2025 two months after the
first one, and the third HPV vaccinations were performed in May—July 2025 four months
after the second doses. The vaccination campaign, regarding the following HPV doses,
was carried out in vaccination centers near the university campus and in the same ad
hoc ambulatories in the hospitals where the first doses were provided. In these occasions,
participants were involved in a catch-up strategy for other crucial vaccinations, after
checking their vaccination certificates.

Baseline aggregate data about the university students’ population were obtained in
anonymized file through the university office. Individual-level general demographic
data (gender, age group, nationality) were obtained for each person that received at
least one dose of the HPV vaccine, alongside the vaccination site and which vaccines
were administered.

All statistical analyses were performed using R software, version 4.3.2. Categorical
variables were summarized as raw numbers and percentages. Descriptive tables are
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presented for the overall Milan university student population and for the cohort of students
that were vaccinated with at least 1 dose.

Overall and category-specific dropout ratio was then calculated. To highlight signifi-
cant differences in covariates associated with completing the full cycle vs. receiving less
than 3 doses, contingency tables are shown. A chi-squared test of homogeneity was then
calculated (with a p-value of 0.05 to reject the hypothesis that the categorical variables are
distributed in the same way across the two populations. Cramer’s V was calculated as a
measure of effect size for the association between vaccination status and each demographic
variable. To identify which specific categories contributed to significant overall differences,
95% confidence intervals were calculated for the difference in proportions between groups
using the Wald method. The estimates are not adjusted for multiple comparisons.

The proportion of students that received catch-up vaccination alongside the HPV
doses is reported. Vaccine-specific proportions are shown in a separate figure.

Ethical approval was not required for this study under Italian law [23,24].

3. Results

The student cohort of the University of Milan in 2024 was distinguished by a higher
proportion of male students and a higher prevalence of individuals under the age of 27.
Among these, 1805 students booked an appointment for their first HPV vaccination through
the university website following the promotion of the HPV vaccination campaign 2024 on
the University of Milan’s official media channels.

Baseline characteristics are reported in Tables 1 and 2 as raw numbers and percentages
(p < 0.05). Of 1667 students, 818 were males and 849 were females. The most represented
age group was 23-26 years (47%).

Table 1. Baseline description of the university student population.

Milan University Student

(N = 66,357)
Sex
M 38,566 (58.1%)
F 27,791 (41.9%)
Age
17-22 31,831 (48.0%)
23-26 19.694 (29.7%)
27-30 7787 (11.7%)
31+ 7045 (10.6%)

Table 2. Baseline description of the subjects immunized in the vaccination campaign against HPV,
carried out in the University of Milan, Italy (n = 1667).

Subject Vaccinated with at Least 1 Dose

(N =1667)

Sex
M 818 (49.1%)
F 849 (50.9%)

Age
17-22 479 (28.3%)
23-26 783 (47.0%)
27-30 263 (15.8%)
31+ 149 (8.9%)
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At the conclusion of the vaccination program, 92.5% of recipients had received two
doses, while 82.5% of students who received the first dose and 88.7% of students who
received the second dose had completed the entire vaccination cycle, as illustrated in
Figure 1. At the same time, the observed rate of vaccine dropout was 7.5% between the
first and second doses, and 11.7% between the second and third doses.

1805 people booked HPV vaccination
appointment

%[ 631 people didn't show up (34.9%) ]

493 people with no reservation
showed up

Y

1667 people received at least one HPV dose:
+ 1080 on campus
» 587 in Healthcare settings

124 people did not show to ]

[
[ following appointments

Y

1543 people received at least two HPV doses
(92.5% of 1st doses)

174 people did not show to
following appointments

Y

1369 people competed the 3-doses HPV
vaccination cycle (82.5% of 1st doses,
88.7% of 2nd doses)

Figure 1. Campaign flowchart of the vaccination cycle.

Chi-squared tests of homogeneity revealed significant differences between the one-
dose and three-dose groups across all demographic variables examined (Table 3). The
distribution of sex differed significantly between groups, x> = 5.74, p = 0.017, though
the effect size was negligible (Cramér’s V = 0.059). The uncompleted cycle group had a
higher proportion of females (57.4%) compared to the three-dose group (49.5%), with a
difference of 7.9 percentage points (95% CI: 1.6% to 14.1%). Nationality distribution also
differed significantly between groups, x? (2) = 18.72, p < 0.001, with a small effect size
(Cramér’s V = 0.106). The most pronounced difference was observed for age distribution,
x? (3) = 347.78, p < 0.001, with a greater effect size (Cramér’s V = 0.457). Participants
aged 17-22 years were substantially overrepresented in the uncompleted cycle group
(71.1% vs. 19.0%; difference: 52.1 percentage points, 95% CI: 46.6% to 57.7%), whereas
those aged 23-26 years were markedly underrepresented (10.1% vs. 55.0%; difference:
—44.9 percentage points, 95% CI: —49.3% to —40.6%). The 27-30 age group was also
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underrepresented in the uncompleted-cycle group (10.1% vs. 17.0%; difference: —7.0
percentage points, 95% CI: —10.9% to —3.0%), while no significant difference was found
for participants aged 31 years and older (8.7% vs. 9.0%; difference: —0.3 percentage points,
95% CI: —3.8% to 3.3%).

Table 3. Chi-squared test results and effect size (Cramér’s V) of the association between baseline
variables and probability of completing the vaccination cycle.

Subjects

Vaccinated with  Subjects Vaccinated with X2 (Degrees of

p-Value Cramérs’s V

Less than 3 Dose 3 Doses (N = 1369) Freedom)
(N =298)
Sex
M 127 (42.6%) 691 (50.5%)
F 171 (57.4%) 678 (49.5%) 574 (1) 0.017 0.059
Nationality
Italy 147 (49.3%) 809 (59.1%)
Iran 82 (27.6%) 374 (27.3%) 18.72 (2) <0.001 0.106
Other 69 (23.1%) 186 (13.6%)
Age
17-22 212 (71.1%) 260 (19.0%)
23-26 30 (10.1%) 753 (55.0%)
27-30 30 (10.1%) 233 (17.0%) 347.78 (3) <0.001 0.457
31+ 26 (8.7%) 123 (9.0%)

Italian students were the most represented nationality, accounting for 58.4% of the
participants, followed by a well-represented Iranian student population, corresponding to
merely 26.5% of the student body with other nationalities contributing lower percentages,
as detailed in Figure 2 below.

1200
1000 354%
800
500 26.5%
400
200
0 S 2% 1.2% 1.0% 0.7% 0.7% 0.5% 0.4% 0.3% 0.3% 0.3% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% %A%
§ & . @ & 2@ O D 2P dL LA HE LSS
-@}' R N & 53\ S ger A 2 & R A emQ > Q\Q" & ,\fb{\ I gt
T VT T Y E S F T O
& « o R
X <«
&
52
@
QQ’OQ

Figure 2. Nationality percentages among participants in the vaccination campaign.

A total of 4579 HPV doses were administered. Furthermore, other vaccinations were
proposed as a catch-up strategy during the second and third HPV doses sessions (see
Figure 3).
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Vaccination catch-up (N. doses)

s DTPP = DTP = MenACWY = MenB = HepA = HepB = MMR = MMRV = Varicella = HZV = PCV20

Figure 3. Vaccination catch-up doses: DTPP 290, DTP 37, MenACWY 22, MenB 30, HepA: 21, HepB 7,
MMR 9, MMRYV 3, VARICELLA 1, HZV 2, PCV20 2.

4. Discussion

HPV is considered one of the most significant health issues on a global scale, primarily
due to its high prevalence and its role in linking infections to the development of new
lifestyle diseases, including cancer, in young populations. The existence of a safe and
effective vaccine means that it is possible to reduce the burden of HPV infection and
related cancer through the implementation of extensive vaccination campaigns among
high-risk populations.

In order to comprehend the viability and efficacy of such interventions, it is imperative
to consider the findings of studies undertaken among university students. In this regard,
the scientific literature provides numerous examples of vaccination campaigns conducted
in educational institutions, proposing on-site models against various infectious agents [25].
These examples demonstrate the efficacy of the proposed approach in terms of adherence.
The implementation of seasonal influenza vaccination programs in educational institutions
in the USA has been documented [26,27]. Furthermore, in Italy during the COVID-19
pandemic, particular emphasis on influenza vaccination initiatives arose [28,29], in addition
to the administration of the COVID-19 vaccines [30-32], within educational hospitals. These
efforts have encompassed the education of students and medical residents, who have been
instructed by healthcare professionals.

In the USA, on-campus vaccination campaigns against meningococcus, primarily type
B [33,34], were implemented following infection outbreaks on university premises [35,36].
Conversely, in France, opt-in vaccination campaigns against meningococcus (type W) were
organized on university campuses [37] and at middle schools [38]. As evidenced by the
implementation of a school-based campaign against HBV in the USA [39], a concerted effort
has been made to address this issue on a national scale. A measles and rubella catch-up
immunization campaign was conducted in UK universities [40]. Furthermore, a similar
campaign was implemented in Swiss universities, which included the addition of mumps
to on-campus immunization programs.
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The results of our study demonstrate that universities, and educational and workplaces
in general, represent an increasingly attractive setting for administering the HPV vaccine
to adolescent populations. This is due to both their logistical convenience and the peer
emulation effects that a young adult setting can have on those populations who are doubtful
or not entirely convinced. The presence of role models who facilitate the expression
of doubts and opinions, while also serving as conduits for information or advertising
campaigns, enables the navigation of socio-cultural contexts, thereby overcoming any
doubts or prejudices that may arise from them. However, it is important to note that in
many countries, experience in this regard is lacking, thus highlighting the importance of
the present work.

Despite the relatively limited access to the vaccination campaign (2.51%) among
the substantial student population at the University of Milan (Italy) and the constrained
availability of classrooms for the vaccination campaign, which were only guaranteed for
a few days, the percentage of individuals who participated in the three-dose vaccination
program exceeded 80%. This result is indicative of a heightened level of interest in HPV
vaccination among young adults following an adequate education intervention on the topic.
This observation underscores the efficacy of promotional initiatives in raising awareness
on vaccination programs.

With regard to demographic characteristics, a slight predominance of female students
was observed, though this difference had negligible practical significance. This finding is
nonetheless consistent with the literature in which female students appear to demonstrate a
propensity to seek preventive healthcare services, consequently diminishing their likelihood
of receiving the HPV vaccine [16]. Furthermore, the perception of HPV as a virus that
mainly infects females is evidenced by the high prevalence of cervical cancer caused by
HPV and poor health literacy on the subject. This perception appears to explain the greater
attention paid to vaccination in females.

The most striking finding concerned age distribution. Younger participants (17-22 years)
were overrepresented among those who received only one dose, whereas those aged
23-26 years were significantly more likely to have completed the cycle. This pattern may
be explained by the introduction of free vaccinations until the age of 26 in the Lombardy
region, which likely reaches previously unvaccinated individuals who may have been
influenced by family or cultural biases. The lower completion rate among younger adults
may reflect a tendency to delay healthcare decisions.

Furthermore, the present study demonstrates the varying degrees of attention accorded
to HPV vaccination among students of differing nationalities. Italian students were more
likely to complete the cycle, while students of other nationalities showed lower completion
rates. This phenomenon may be attributable to a confluence of socio-cultural and healthcare
organization factors. The potential for receiving a vaccine free of charge, as opposed to
the scenario where it would be administered at a fee in their country of origin, along
with the existence of a vaccination campaign, may offer a rationale for the heightened
focus on vaccination observed in the first doses among the foreign population. A notably
elevated participation rate among Iranian students compared to their proportion over the
whole University of Milan population was observed. A significant proportion of these
students expressed a strong inclination to receive the vaccination, and they constituted
the higher proportion of participants who attended without prior reservation. Notably,
Iranian students showed comparable completion rates to the overall sample, possibly due
to stronger community networks as the largest foreign student group at the University of
Milan. This result is consistent with the findings of previous studies, which have indicated
a high level of sensitivity in both sexes within this nationality population with regard to
the HPV-related burden [41].
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With a net loss in follow up, consistent with WHO data [42], the three-dose HPV
vaccination campaign was completed by the large majority of participants. Meanwhile, our
experience has shown a successful catch-up strategy implementation. Starting from the
analysis of participants” vaccination certificates in the occasion of second and third HPV
doses implementation, other crucial vaccinations have been proposed and administered,
thus improving vaccination coverage against infections recognized worldwide as epidemic-
outbreak risk factors in community environments [43]. As regards other subjects with
no certificate available, through medical history we identified students missing some
vaccinations (e.g., not having received the dTpa (Diphteria, Tetanus and acellular Pertussis)
one for more than 10 years). Students showed great interest in being adequately vaccinated
and no one refused the proposal for other vaccinations. This finding lends further credence
to the efficacy of the so-called catch-up strategy, which posits that interactions with patients,
irrespective of whether they pertain to health or non-health matters, such as document
renewals, serve as opportunities for health education and for addressing vaccinations that
have not yet been administered. This assertion is further substantiated by a substantial
body of scientific research [44,45].

This was a pilot study aimed at testing the implementation model in the university
setting with a catch-up strategy to protect from HPV those who, for various reasons, did
not take part in it yet. HPV vaccination is already part of National and Regional Vaccination
Prevention Plans, and other targeted regional initiatives. Thus, even if the university does
not have routine access to individual vaccination status of its students, vaccinating the 2.5%
of enrolled students represent a net increase on the existing coverage.

Notwithstanding the findings and their significance, this investigation is encumbered
by certain limitations. These arise from the monocentric nature of the study, which pre-
cludes the ability to provide a comprehensive representation of the national or northern
Italian scenario. Additionally, the restricted number of available doses is a confounding
factor, as it limits the scope and generalizability of the study’s results. Losses to follow up
could partly be explained by the fact that the second and third doses were administered at
a different site, with respect to where the previous doses were provided. Furthermore, the
differences between the first, second, and third doses are attributable to students who may
have already received the first and/or second dose at their vaccination center (or on other
occasions) and only adhered in our campaign for the missing doses, in order to complete
the vaccination cycle. Lastly, gender categories only describe binary identities, with no
further investigation on non-binary ones.

5. Conclusions

HPYV is a significant public health concern due to its high prevalence and associated
complications. The existence of a safe and effective vaccine is a prerequisite for the preven-
tion of infection, a goal which can be realized through the attainment of a high vaccination
coverage rate, particularly among young adults. WHO recommends a single dose of the
HPV vaccine for people not at risk as an effective alternative to the two-dose series: “Al-
ternative single-dose schedule. As an off-label option, a single-dose schedule can be used in girls
and boys aged 9-20 years. Current evidence suggests that a single dose has comparable efficacy and
duration of protection as a 2-dose schedule and may offer programme advantages, be more efficient
and affordable, and contribute to improved coverage. From a public health perspective, the use of a
single dose schedule can offer substantial benefits that outweigh the potential risk of a lower level of
protection if efficacy wanes over time, although there is no current evidence of this” [41].

The teaching site-based vaccination program has been demonstrated in the literature
to represent a potential resource for the implementation of catch-up strategies for several
important vaccines. This study demonstrates the significance of university-based vaccina-
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tion campaigns in reaching a pivotal demographic for the HPV vaccine. It also underscores
the importance of educational and communication initiatives in promoting awareness and
understanding. It has also represented the base to assess whether the university setting
could be a useful tool for proceeding with the catch-up relating to crucial vaccinations in a
population of subjects who, due to economic reasons, lack of time or awareness, vaccination
access may be limited and not equal.

This pilot study, regarding only 2.5% of the total university population, could represent
the first step towards the implementation of an annual HPV university vaccination cam-
paign in Italy, with the objective of increasing attention from policymakers regarding overall
vaccination coverage among young adult students, as a potential hard-to-reach population.

Author Contributions: Conceptualization, PM.P. and I.C.; methodology, S.P. and E.P. (Elvira Panto).;
software, A.P; validation, S.C., EP. and PM.P,; formal analysis, I.B.; investigation, E.L.M.C.; re-
sources, C.R.B., A.C.,, M.C,, S.S. (Sudwaric Sharma), and G.C.; data curation, S.S. (Simona Scarioni).;
writing—original draft preparation, PM.P. and 1.C.; writing—review and editing, S.P. and A.C.;
visualization, A.D.M. and E.P. (Enrico Pigozzi). and EM.G.; supervision, PM.P. and S.C.; project
administration, S5.C. and EP.; funding acquisition C.R.B. and S.C. All authors have read and agreed to
the published version of the manuscript.

Funding: This study was supported in part by institutional funding (Ricerca corrente), Fondazione
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy.

Institutional Review Board Statement: Ethical review and approval were waived for this study.
Because it had minimal privacy impact, and no data on an individual basis were included. All data
were anonymized such that it would be impossible to link back to a specific person; thus, it is often no
longer considered “personal data” and can be used freely. [MK26.1] [PP26.2] Article 4(1) (EU 679/2016
Defines [M27.1] [PP27.2]”personal data.” This European regulation was implemented in Italy through
Decreto Legislativo n. 101 del 10 agosto 2018. Since anonymous data do not meet this definition
(because the person is no longer “identifiable”), it falls outside the scope of the entire regulation.

Informed Consent Statement: Informed consent was obtained for vaccination.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors upon request.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

HPV  Human Papillomavirus
STD  Sexually transmitted diseases

References

1.

Adjei Boakye, E.; Lew, D.; Muthukrishnan, M.; Tobo, B.B.; Rohde, R.L.; Varvares, M.A.; Osazuwa-Peters, N. Correlates of Human
Papillomavirus (HPV) Vaccination Initiation and Completion among 18-26 Year Olds in the United States. Hum. Vaccines
Immunother. 2018, 14, 2016-2024. [CrossRef] [PubMed]

American Cancer Society. Cancer Facts & Figures. 2024. Available online: https:/ /www.cancer.org/content/dam/CRC/PDF/
Public/7978.00.pdf (accessed on 15 April 2026).

Herrero, R.; Castellsagué, X.; Pawlita, M.; Lissowska, J.; Kee, F.; Balaram, P.; Rajkumar, T.; Sridhar, H.; Rose, B.; Pintos, ]. Human
Papillomavirus and Oral Cancer: The International Agency for Research on Cancer Multicenter Study. J. Natl. Cancer Inst. 2003,
95,1772-1783. [CrossRef]

World Health Organization. Human Papillomavirus and Cancer. Available online: https://www.who.int/news-room/fact-
sheets/detail /human-papilloma-virus-and-cancer (accessed on 15 April 2026).

Baseman, J.G.; Koutsky, L.A. The Epidemiology of Human Papillomavirus Infections. J. Clin. Virol. 2005, 32, 16-24. [CrossRef]
[PubMed]

https:/ /doi.org/10.3390/vaccines14040362


https://doi.org/10.1080/21645515.2018.1467203
https://www.ncbi.nlm.nih.gov/pubmed/29708826
https://www.cancer.org/content/dam/CRC/PDF/Public/7978.00.pdf
https://www.cancer.org/content/dam/CRC/PDF/Public/7978.00.pdf
https://doi.org/10.1093/jnci/djg107
https://www.who.int/news-room/fact-sheets/detail/human-papilloma-virus-and-cancer
https://www.who.int/news-room/fact-sheets/detail/human-papilloma-virus-and-cancer
https://doi.org/10.1016/j.jcv.2004.12.008
https://www.ncbi.nlm.nih.gov/pubmed/15753008
https://doi.org/10.3390/vaccines14040362

Vaccines 2026, 14, 362 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Brown, D.R.; Shew, M.L.; Qadadri, B.; Neptune, N.; Vargas, M.; Tu, W.; Juliar, B.E.; Breen, T.E.; Fortenberry, ].D. A Longitudinal
Study of Genital Human Papillomavirus Infection in a Cohort of Closely Followed Adolescent Women. J. Infect. Dis. 2005, 191,
182-192. [CrossRef]

Rettig, E.; Kiess, A.P,; Fakhry, C. The Role of Sexual Behavior in Head and Neck Cancer: Implications for Prevention and Therapy.
Expert Rev. Anticancer Ther. 2015, 15, 35-49. [CrossRef]

Chesson, H.W.; Dunne, E.F,; Hariri, S.; Markowitz, L.E. The Estimated Lifetime Probability of Acquiring Human Papillomavirus
in the United States. Sex. Transm. Dis. 2014, 41, 660-664. [CrossRef]

Bosch, EX.; de Sanjosé, S. Chapter 1: Human Papillomavirus and Cervical Cancer—Burden and Assessment of Causality. ]. Natl.
Cancer Inst. Monogr. 2003, 2003, 3-13. [CrossRef]

Mennini, F; Fabiano, G.; Marcellusi, A.; Sciattella, P; Sasia, M.; Cocchio, S.; Baldo, V. Burden of Disease of Human Papillomavirus
(HPV): Hospitalizations in Marche and Veneto Regions. Clin. Drug Investig. 2018, 38, 173-180. [CrossRef]

Restivo, V.; Costantino, C.; Amato, L.; Candiloro, S.; Casuccio, A.; Maranto, M.; Marrella, A.; Palmeri, S.; Pizzo, S.; Vitale, F.
Evaluation of the Burden of HPV-Related Hospitalizations as a Useful Tool to Increase Awareness: 2007-2017 Data from the
Sicilian Hospital Discharge Records. Vaccines 2020, 8, 47. [CrossRef] [PubMed]

World Health Organization. Global Strategy to Accelerate the Elimination of Cervical Cancer as a Public Health Problem; World Health
Organization: Geneva, Switzerland, 2020.

Presidenza del Consiglio dei Ministri. Intesa, Ai Sensi Dell’articolo 8, Comma 6, Della Legge 5 Giugno 2003, n. 131, Tra Il Governo, Le
Regioni e Le Province Autonome Di Trento e Di Bolzano, Sul Documento Recante “Piano Nazionale Di Prevenzione Vaccinale (PNPV)
2023-2025" e Sul Documento Recante “Calendario Nazionale Vaccinale”; Governo Italiano: Rome, Italy, 2018.

Gerend, M.A.; Murdock, C.; Grove, K. An Intervention for Increasing HPV Vaccination on a University Campus. Vaccine 2020, 38,
725-729. [CrossRef] [PubMed]

Gualano, M.R.; Santoro, P.E.; Borrelli, I.; Rossi, M.F.; Amantea, C.; Tumminello, A.; Daniele, A.; Beccia, F.; Moscato, U. Employee
Participation in Workplace Vaccination Campaigns: A Systematic Review and Meta-Analysis. Vaccines 2022, 10, 1898. [CrossRef]
[PubMed]

Patel, D.A.; Zochowski, M.; Peterman, S.; Dempsey, A.E; Ernst, S.; Dalton, V.K. Human Papillomavirus Vaccine Intent and Uptake
among Female College Students. . Am. Coll. Health 2012, 60, 151-161. [CrossRef] [PubMed]

Abdullahi, L.H.; Kagina, B.M.; Ndze, V.N.; Hussey, G.D.; Wiysonge, C.S. Improving Vaccination Uptake among Adolescents.
Cochrane Database Syst. Rev. 2020, 1, CD011895. [CrossRef]

Kessler, R.; Auwaerter, P. Strategies to Improve Human Papillomavirus (HPV) Vaccination Rates among College Students. J. Am.
Coll. Health 2023, 71, 2192-2199. [CrossRef]

Malik, S.; Mock, K.O.; Martillotti, R.; Caravella, G.; Zhou, X.; Mbamelu, M.; Scarbrough, K.H. HPV Vaccines Among University
Students: Understanding Barriers and Facilitators of Vaccine Uptake. Vaccines 2024, 12, 1385. [CrossRef]

LaJoie, A.S.; Kerr, ].C.; Clover, R.D.; Harper, D.M. Influencers and Preference Predictors of HPV Vaccine Uptake among US Male
and Female Young Adult College Students. Papillomavirus Res. 2018, 5, 114-121. [CrossRef] [PubMed]

Wang, B.; Giles, L.; Afzali, HH.A.; Clarke, M.; Ratcliffe, J.; Chen, G.; Marshall, H. Adolescent Confidence in Immunisation:
Assessing and Comparing Attitudes of Adolescents and Adults. Vaccine 2016, 34, 5595-5603. [CrossRef] [PubMed]

Melgar, M.; Yockey, B.; Marlow, M.A. Impact of Vaccine Effectiveness and Coverage on Preventing Large Mumps Outbreaks on
College Campuses: Implications for Vaccination Strategy. Epidemics 2022, 40, 100594. [CrossRef]

Gazzetta Ufficiale. Available online: https://www.gazzettaufficiale.it/eli/id /2018/09/04/18G00129/sg (accessed on 15 April
2026).

Regulation (EU) 2016/679 General Data Protection Regulation. Available online: https:/ /eur-lex.europa.eu/legal-content/EN-
IT/TXT/?uri=CELEX:32016R0679 (accessed on 15 April 2026).

Perrone, P.M.; Scarioni, S.; Astorri, E.; Marrocu, C.; Tiwana, N.; Letzgus, M.; Borriello, C.; Castaldi, S. Vaccination Open Day: A
Cross-Sectional Study on the 2023 Experience in Lombardy Region, Italy. Int. |. Environ. Res. Public Health 2024, 21, 685. [CrossRef]
Narciso, H.E.; Pathela, P.; Morgenthau, B.M.; Kansagra, S.M.; May, L.; Scaccia, A.; Zucker, J.R. Description of a Large Urban
School-Located 2009 Pandemic HIN1 Vaccination Campaign, New York City 2009-2010. J. Urban Health 2012, 89, 317-328.
[CrossRef]

Zhelyazkova, A.; Adorjan, K.; Kim, S.; Klein, M.; Prueckner, S.; Kressirer, P.; Choukér, A.; Coenen, M.; Horster, S. Are We Prepared
for the Next Pandemic? Management, Systematic Evaluation and Lessons Learned from an In-Hospital COVID-19 Vaccination
Centre for Healthcare Workers. Int. J. Environ. Res. Public Health 2022, 19, 16326. [CrossRef]

Bert, F.; Thomas, R.; Lo Moro, G.; Scarmozzino, A.; Silvestre, C.; Zotti, C.M.; Siliquini, R. A New Strategy to Promote Flu
Vaccination among Health Care Workers: Molinette Hospital’s Experience. J. Eval. Clin. Pract. 2020, 26, 1205-1211. [CrossRef]
Squeri, R.; Riso, R.; Facciola, A.; Genovese, C.; Palamara, M.A.; Ceccio, C.; La Fauci, V. Management of Two Influenza Vaccination
Campaign in Health Care Workers of a University Hospital in the South Italy. Ann. Ig. 2017, 29, 223-231. [CrossRef]

https://doi.org/10.3390/vaccines14040362


https://doi.org/10.1086/426867
https://doi.org/10.1586/14737140.2015.957189
https://doi.org/10.1097/OLQ.0000000000000193
https://doi.org/10.1093/oxfordjournals.jncimonographs.a003479
https://doi.org/10.1007/s40261-017-0597-x
https://doi.org/10.3390/vaccines8010047
https://www.ncbi.nlm.nih.gov/pubmed/31991909
https://doi.org/10.1016/j.vaccine.2019.11.028
https://www.ncbi.nlm.nih.gov/pubmed/31767468
https://doi.org/10.3390/vaccines10111898
https://www.ncbi.nlm.nih.gov/pubmed/36366407
https://doi.org/10.1080/07448481.2011.580028
https://www.ncbi.nlm.nih.gov/pubmed/22316412
https://doi.org/10.1002/14651858.CD011895.pub2
https://doi.org/10.1080/07448481.2021.1965146
https://doi.org/10.3390/vaccines12121385
https://doi.org/10.1016/j.pvr.2018.03.007
https://www.ncbi.nlm.nih.gov/pubmed/29578098
https://doi.org/10.1016/j.vaccine.2016.09.040
https://www.ncbi.nlm.nih.gov/pubmed/27692525
https://doi.org/10.1016/j.epidem.2022.100594
https://www.gazzettaufficiale.it/eli/id/2018/09/04/18G00129/sg
https://eur-lex.europa.eu/legal-content/EN-IT/TXT/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN-IT/TXT/?uri=CELEX:32016R0679
https://doi.org/10.3390/ijerph21060685
https://doi.org/10.1007/s11524-011-9640-z
https://doi.org/10.3390/ijerph192316326
https://doi.org/10.1111/jep.13295
https://doi.org/10.7416/ai.2017.2150
https://doi.org/10.3390/vaccines14040362

Vaccines 2026, 14, 362 12 of 12

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Beccia, F.; Lontano, S.; Rossi, M.E.; Marziali, E.; Pascucci, D.; Raponi, M.; Santoro, P.E.; Moscato, U.; Laurenti, P. Three-Year
COVID-19 and Flu Vaccinations among Medical Residents in a Tertiary Hospital in Italy: The Threat of Acceptance Decline in
Seasonal Campaigns. Hum. Vaccines Immunother. 2023, 19, 2252708. [CrossRef]

Lecce, M,; Biganzoli, G.; Agnello, L.; Belisario, I.; Cicconi, G.; D’Amico, M.; De Giorgi, E; Ferilli, A.; Ferraguzzi, G.; Guzzardi, F.
COVID-19 and Influenza Vaccination Campaign in a Research and University Hospital in Milan, Italy. Int. ]. Environ. Res. Public
Health 2022, 19, 6500. [CrossRef] [PubMed]

Perrone, PM.; Villa, S.; Raciti, G.M.; Clementoni, L.; Vegro, V.; Scovenna, F.; Altavilla, A.; Tomoiaga, A.M.; Beltrami, V.; Bruno,
I. Influenza and Covid-19 Vaccination in 2023: A Descriptive Analysis in Two Italian Research and Teaching Hospitals. Is the
On-Site Strategy Effective? Ann. Ig. 2024, 36, 421-431. [CrossRef] [PubMed]

Banzhoff, A. Multicomponent Meningococcal B Vaccination (4CMenB) of Adolescents and College Students in the United States.
Ther. Adv. Vaccines 2017, 5, 3—-14. [CrossRef] [PubMed]

Capitano, B.; Dillon, K.; LeDuc, A.; Atkinson, B.; Burman, C. Experience Implementing a University-Based Mass Immunization
Program in Response to a Meningococcal B Outbreak. Hum. Vaccines Immunother. 2019, 15, 717-724. [CrossRef]

Paneth, N.; Kort, E.J.; Jurczak, D.; Havlichek, D.A., Jr.; Braunlich, K.; Moorer, G.; Vanderjagt, D.; Sienko, D.; Leiby, P.; Gibbons, C.
Predictors of Vaccination Rates during a Mass Meningococcal Vaccination Program on a College Campus. J. Am. Coll. Health 2000,
49, 7-11. [CrossRef]

Roberts, C.L.; Roome, A.; Algert, C.S.; Walsh, S.J.; Kurland, M.; Lawless, K.; Cartter, M.L. A Meningococcal Vaccination Campaign
on a University Campus: Vaccination Rates and Factors in Nonparticipation. Am. J. Public Health 1996, 86, 1155-1158. [CrossRef]
[PubMed]

Barret, A.S,; Clinard, F; Taha, M.K,; Girard, I.; Hong, E.; Tessier, S.; Zurbaran, M.; de Bort, C.; Antona, D.; Deghman, A.E. Cluster
of Serogroup W Invasive Meningococcal Disease in a University Campus. Médecine Mal. Infect. 2020, 50, 335-341. [CrossRef]
[PubMed]

Pivette, M.; Taha, M.K,; Barret, A.S.; Polard, E.; Hautier, M.B.; Dufour, ].B.; Faisant, M.; King, L.A.; Antona, D.; Levy-Bruhl, D.;
et al. Targeted Vaccination Campaigns of Teenagers after Two Clusters of B Invasive Meningococcal Disease in Brittany, France,
2017. BMC Public Health 2020, 20, 1382. [CrossRef]

Wilson, T. A Bi-State, Metropolitan, School-Based Immunization Campaign: Lessons from the Kansas City Experience. |. Pediatr.
Health Care 2001, 15, 173-178. [CrossRef]

Stevenson, J.; Murdoch, G.; Riley, A.; Duncan, B.; McWhirter, M.; Christie, P. Implementation and Evaluation of a Measles/Rubella
Vaccination Campaign in a Campus University in the UK Following an Outbreak of Rubella. Epidemiol. Infect. 1998, 121, 157-164.
[CrossRef]

World Health Organization. Human Papillomavirus Vaccines: WHO Position Paper, December 2022; World Health Organization:
Geneva, Switzerland, 2022; pp. 645-672.

World Health Organization. Catch-Up Vaccination. Available online: https://www.who.int/teams/immunization-vaccines-and-
biologicals/essential-programme-on-immunization/implementation/catch-up-vaccination (accessed on 15 April 2026).
Signorelli, C.; Oleari, F.; Greco, D.; Ruocco, G.; Guerra, R.; Rezza, G.; Vaia, F; Campitiello, M.R.; Fara, G.M. The Italian National
Vaccine Prevention Plans, 1999/2020-2023/2025: Challenges and Obstacles to Vaccine Coverage Goals. Ann. Dell’istituto Super.
Di Sanita 2024, 60, 247-251. [CrossRef]

Fallucca, A.; Priano, W.; Carubia, A.; Ferro, P.,; Pisciotta, V.; Casuccio, A.; Restivo, V. Effectiveness of Catch-Up Vaccination
Interventions Versus Standard or Usual Care Procedures in Increasing Adherence to Recommended Vaccinations Among Different
Age Groups: Systematic Review and Meta-Analysis of Randomized Controlled Trials and Before-After Studies. JMIR Public
Health Surveill. 2024, 10, €52926. [CrossRef] [PubMed]

Lecce, M.; Perrone, P.M.; Castaldi, S. Tdap Booster Vaccination for Adults: Real-World Adherence to Current Recommendations
in Italy and Evaluation of Two Alternative Strategies. Int. J. Environ. Res. Public Health 2022, 19, 4066. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/vaccines14040362


https://doi.org/10.1080/21645515.2023.2252708
https://doi.org/10.3390/ijerph19116500
https://www.ncbi.nlm.nih.gov/pubmed/35682083
https://doi.org/10.7416/ai.2024.2606
https://www.ncbi.nlm.nih.gov/pubmed/38525974
https://doi.org/10.1177/2051013616681365
https://www.ncbi.nlm.nih.gov/pubmed/28344804
https://doi.org/10.1080/21645515.2018.1547606
https://doi.org/10.1080/07448480009596276
https://doi.org/10.2105/AJPH.86.8_Pt_1.1155
https://www.ncbi.nlm.nih.gov/pubmed/8712279
https://doi.org/10.1016/j.medmal.2019.10.003
https://www.ncbi.nlm.nih.gov/pubmed/31676065
https://doi.org/10.1186/s12889-020-09487-7
https://doi.org/10.1016/S0891-5245(01)30821-0
https://doi.org/10.1017/S0950268898001071
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/implementation/catch-up-vaccination
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/implementation/catch-up-vaccination
https://doi.org/10.4415/ANN_24_04_02
https://doi.org/10.2196/52926
https://www.ncbi.nlm.nih.gov/pubmed/39042433
https://doi.org/10.3390/ijerph19074066
https://www.ncbi.nlm.nih.gov/pubmed/35409744
https://doi.org/10.3390/vaccines14040362

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

