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ABSTRACT
Vaccination is the principal strategy for primary prevention of infection by Human Papilloma Virus (HPV), 
which causes different pathological conditions, up to cancer, in both males and females. However, to 
date, knowledge among adolescents and their parents about the HPV vaccine is still low. The aim of this 
quasi-experimental, multicenter study is to assess the effectiveness of a digital educational intervention, 
conducted by a multidisciplinary health-care team including a Community Nurse, to increase adoles-
cents’ HPV vaccination uptake, their knowledge, self-efficacy, feelings and involvement in HPV vaccine 
decision-making, and parents’ vaccination hesitancy. The study will be carried out among a population of 
students (and their parents), aged between 11 and 13, at secondary schools in Italy. Validated ques-
tionnaires will be administered to both students and parents at baseline (T0) and 3 months after a digital 
educational intervention (T1). The findings may be useful in evaluating and deepening a methodology for 
designing and implementing educational interventions, embedded in the school setting, that could 
promote the achievement of outcomes within the broader process of youth’s health promotion.
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Introduction

Over the past 15 years, there has been an increase in vaccination 
coverage against Human Papillomavirus (HPV), which remains 
the most prevalent and is the leading cause of cervical cancers, in 
addition to vulvar, vaginal, anal, penile, and oral cancers, among 
sexually transmitted infections.1 In 2012, there were 67,355 new 
cases of cervical cancer in Europe (age-standardized incidence 
rate of 11.2 per 100,000 women) and 28,003 deaths related to this 
disease (age-standardized mortality rate of 3.8 per 100,000), lead-
ing to a serious impact on the quality of life of affected women2 

and the financial burden caused by this infection. In Italy, in 2018, 
the annual direct costs related to cervical cancer treatment ranged 
from 346.7 to 782.0 million euros. These costs could also increase 
when considering innovative cancer therapies.3 Within cervical 
cancer prophylaxis programs, recent evidence suggests primary 
and secondary preventions as cost-effective.4 Among current 
vaccines, nonavalent (Gardasil9) prevents about the 90% of cer-
vical, vulvar, vaginal, and anal cancers.5

Background

As of 2019, as many as 100 countries around the world, 
including Italy, offer HPV vaccination as part of the regular 
immunization plan to eradicate cervical cancer, as it is con-
sidered a major public health problem.6

To date, both male and female vaccine programs at an early 
age (youth and adolescents) and in adults appear to be able to 
reduce the incidence of HPV infections, genital condylomas, 
and precancerous lesions attributed to HPV.7 The benefits of 
vaccination are also tangible from an economic point of view for 
Health Systems, as evidenced by a study8 conducted in Italy, 
where a clear reduction in hospitalization costs (39%) was 
observed 9 years after the introduction of preventive measures 
(screening and vaccines).

In Italy, free HPV vaccination is guaranteed for all ado-
lescents (males and females) between the ages of 11–12 years,-
9 before the age of possible infection, and when the immune 
response is best, and the benefit is greatest. However, since 
these are underage, parental consent is required and, cur-
rently, the national coverage is low compared to other vacci-
nations. Average HPV vaccination coverage in both girls and 
boys is below the optimal threshold identified by the National 
Vaccine Prevention Plan (95% in the 12th year of life), and 
the national program is far from achieving the 95% 
coverage.10 In Italy, HPV vaccination coverage in girls and 
boys, already far from the 95% target in previous years, was 
further reduced in 2020 (2008 birth cohort), due to the strong 
impact of the pandemic on vaccination activities. For the 
target population of 15-year old for 2020 it was 63.8% com-
pared to 70.3% in 2019.11
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Worldwide, most national HPV vaccination programs include 
only girls. However, “gender-neutral” vaccinations are increas-
ingly considered important from a “cost-effectiveness” perspective 
to prevent cancer12 and are recommended by several countries 
such as Australia, Austria, Barbados, Israel, Liechtenstein, 
Switzerland, the United States of America (U.S.A.), Canada,13 

and Italy.14

However, knowledge among adolescents and their parents 
about the virus and the HPV vaccine is low, and there is a lack 
of awareness about the benefits of vaccination in males.15 In Italy, 
for males it is even worse with percentages of fully vaccinated 
people of 24.17% in 2020 compared to 32, 25% in 2019. 
Furthermore, there is a wide variability in vaccination rates 
between Italian regions, especially in Southern Italy, where vacci-
nation rates are decreasing.11

In Italy, in relation to the objective set by the State-Regions 
Agreement, it is recognized the importance to regularly monitor 
vaccination coverage data, to promptly identify areas of low cover-
age. Furthermore, considering the sensitivity of the topic and the 
complex message to be conveyed to the target audience and their 
families on this vaccination, the communication aspects of the 
campaign are of crucial importance. It is fundamental to find the 
right channel of communication, in relation to a specific target of 
population. To articulate and make communication more effec-
tive, it is advisable to involve multidisciplinary health-care teams 
and educational institutions, as schools, supporting Regions and 
Local Health Authorities in the vaccination campaigns against 
HPV, with the aim of increasing vaccination coverage for this 
infection throughout the national territory.16 This ambitious 
objective can be achieved starting from a local context, to test 
the effectiveness of an educational intervention, specifically tai-
lored for adolescents and their families.

As of today, experimental or quasi-experimental studies with 
the aim of testing the effectiveness of an educational intervention 
regarding papillomavirus are mostly aimed at adolescents attend-
ing secondary schools (14–19 years old),17 even though vaccina-
tion is recommended in the 11–12 age group. Also, even though 
school-based vaccination programs are considered traditional and 
effective strategies to promote HPV vaccination, they could face 
several obstacles, including undervaluation, misunderstanding, 
attitudinal barriers, structural barriers such as scheduling chal-
lenges, and expensive incentives. Digital interventions leveraging 
technology and online platforms offer solutions to these 
challenges.18

In fact, among the most innovative and effective ways to deliver 
health education interventions, digital communication through 
information and communication technologies (ICTs) is the best 
strategy to support citizens because it provides them with the tools 
to become independent and responsible actors, able to choose 
voluntarily and consciously to adhere to vaccination programs.19 

In particular, a recent systematic review and meta-analysis 
reported how some digital interventions targeting male or mixed- 
gender participants demonstrate greater benefit, and reminder 
platforms (SMS, preference reminders, or electronic health record 
alerts) were more effective in increasing HPV vaccination rates.18

However, there have been no school-based interventional stu-
dies aimed at increasing HPV vaccination rates by making use of 

digital and involving all stakeholders within this process: commu-
nity nurses, physicians, parents, and adolescents, according to the 
principles of patient and public involvement (PPI).

Aims

The primary aim of the study is to identify the effectiveness of 
a digital educational intervention, conducted by 
a multidisciplinary health-care team and targeting adolescents 
of both sexes in secondary schools.

The primary outcome measures will be to evaluate (i) vac-
cination uptake, (ii) self-efficacy, (iii) feelings (fear and anxi-
ety), (iv) involvement in vaccine decision-making, pre-post 
intervention.

The secondary aim is to evaluate parents’ hesitancy toward 
vaccination pre- and post-educational intervention.

Method

Design

A multicenter, quasi-experimental, pre-post educational inter-
vention study will be conducted from February 2023 to 
August 2024. This protocol was registered in the 
ClinicalTrials.gov, with identification number NCT05485441.

Based on previous studies evaluating the effectiveness of co- 
produced educational packages and interventions for school- 
based HPV vaccination programs,20,21 in this study will con-
sider a combined approach enclosing the review of current 
evidence, Patient and Public Involvement (PPI) activities and 
multi-disciplinary team input in developing the intervention. 
The PPI activities will preliminarily inform each phase of the 
project (Figure 1).

Study setting and sampling

Convenience sampling will be adopted at secondary schools in 
the province of Bari (Apulia region, south-eastern Italy).

To properly test the instruments’ reliability and validity, it is 
recommended to recruit from 5 to 20 participants per item.22 

Considering 15 items of the parents’ scale and 25 items for 
students’ scale the final sample size will be comprised between 
75 and 300 participants.

To determine the effect of the intervention tested, we con-
sider an accessible population of 34,951 students between the 
ages of 11 and 13 in the area and related 69,902 parents.23

In precautionary terms, a dropout of 20% of the initial 
sample is expected. Given these variables, a 5% margin of 
error and a 95% confidence interval, the expected sample size 
is 380 for students and 383 for parents. Sample size was 
calculated using G*Power version 3.1.9.7.24

Inclusion and exclusion criteria

All parents and students enrolled in Year I, II, III of the 2022/ 
2023 and 2023/2024 school year between the ages of 11 and 13 
will be included. Individuals with disabilities, with visual and 
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hearing impairment, will be able to participate in the educa-
tional intervention supported by their support teacher.

Those who do not agree to participate, who do not provide 
informed consent as well as a telephone number and e-mail 
address to be contacted, will be excluded.

Data collection

Prior to the start of the study, at each data collection center, it 
will be required to obtain the commitment of the school head-
master and written authorization for data collection from the 

PPI activities and multi-disciplinary team input
Stakeholder event – phase 2: share strategies for 

monitoring response rate and to develop engagement of 
participants.

PPI activities and 
multi-disciplinary 
team input (review of 
recent literature, holding 
stakeholder group 
meeting.
Stakeholder event –
phase 1: co-develop and 
definition of educational 
contents and materials.

Commitment 
of the school 
headmaster 
and written 
authorization

Assessment for Eligibility
(Schools: Local/Regional context)

Enrollment
(Clinical experts, students, parents)

Excluded (with 
reasons):
- Did not met the 
inclusion criteria.
- Refused to 
participate.
- Other reasons 
(specified).

Allocation 
(one group – uncontrolled)

PRECONDITIONS

PRE-IMPLEMENTATION IMPLEMENTATION

First phase - Baseline (T0)

- Parents (telephone survey): socio-demographics 
characteristics; hesitancy to vaccination; children’ 
HPV vaccination status.
- Students (self-administered questionnaire): 
socio-demographics characteristics; knowledge, 
self-efficacy, fear and anxiety and involvement in 
HPV vaccine decision-making.

Second phase - Intervention procedure (I)

Implementation of educational intervention:
- Parents: ten 2-minute "video pills"
- Students: video lecture/e-learning contents, real-
time individual chats; ten 2-minute "video pills".

Data collection process monitoring and 
evaluation

EVALUATION

(after three months)Third Phase - Follow up (T1)

- Parents (telephone survey): hesitancy to 
vaccination; children’ HPV vaccination 

status; reasons for refusal.
- Students (self-administered questionnaire): 

knowledge, self-efficacy, fear and anxiety 
and involvement in HPV vaccine decision-

making.

DISSEMINATION

PPI activities and multi-disciplinary team input
Stakeholder event – phase 3:  co-design and implement the 
dissemination plan.

Figure 1. Flow diagram of the intervention study.
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facility and the child’s parents/legal guardians. Community 
Nurses previously identified based on the specialized training 
acquired (master’s degree in: Family and Community Nursing 
or in Hygiene and Public Health or regional courses on specific 
training in territorial settings), will enroll participants match-
ing the recruitment criteria.

Parents and students will be asked to complete their instru-
ments of data collection at two time points: at baseline (T0) 
and 3 months after educational intervention (T1)

First phase - baseline (T0)
Prior to the educational intervention, a baseline survey will be 
performed to assess parents’ and students’ socio-demographics 
characteristics; students’ HPV vaccination status, their knowl-
edge, self-efficacy, fear and anxiety and involvement in HPV 
vaccine decision-making, parents’ hesitancy to vaccination.

Upon prior arrangement with the school Principal and after 
receiving a list of agreement of study participants (of both parents 
and students) the Community Nurse will collect the parents’ 
baseline assessment through a telephone survey of lasting 15 min.

Students’ baseline information will be collected at school 
directly by the Community Nurse in a self-administered 
manner.

Second phase - intervention procedure (I)
After completion of the baseline assessment, the Community 
Nurse will set up an educational intervention, involving two 
members of the panel of experts for each school (Community 
Nurse and physician) with expertise in public health. The 
intervention will take place only when a minimum number 
of 20 participants is reached in each of the participating 
schools.

Description of the educational intervention
The educational intervention (I) will be provided in two ways: 
(I) a video lecture in e-learning mode lasting about an hour, 
aimed at adolescents, using the School Institute’s platform for 
distance education, using audiovisual systems and slide pre-
sentations in Power Point format; learner–learner interactions 
will be possible through real-time individual chats.

The e-learning content will be screen at school, during the 
supplementary lesson dedicated to the educational event and 
will cover the following topic areas: a) basic information on 
HPV, modes of prevention and contagion, vaccination, and 
sexual health; b) epidemiology on cervical cancer, incidence, 
and mortality rates; c) preventive measures (vaccines, con-
doms, screening tests) and d) discussion with privileged wit-
nesses who have experienced contagion. No form of clinical 
counseling will be carried out during the video lectures.

(II) The second way will consist in the promotion of 
2-min “video pills,” available to users (students and their 
parents) delivered through schools’ social channels, in 
which four clinical experts of the panel (pediatrician, 
hygienist, health-care assistant, and Community Nurse) 
will raise awareness of the importance of HPV vaccination 
in adolescents. A total of 10 “Video pills” will be reordered 
providing brief information on the following themes: (i) 
modes of virus transmission (three videos), (ii) prevention 
(three videos), and (iii) health effects of the virus (four 

videos). Both students and parents will have the possibility 
to watch “Video pills” at their personal convenience, after 
registering on the school portal channel to certify their 
online activity.

Third phase - follow up (T1)
In the last phase (3 months after the intervention), an in-person 
(for students) and a telephone interview (for parents) will be 
conducted by the Community Nurse, to collect the same infor-
mation of baseline, except for socio-demographic data.

In particular, students’ vaccination uptake rate after the 
educational intervention and reasons for eventual refusal will 
be assessed by offering participants the same series of preset 
responses included in the “Information on vaccination status” 
section administered to parents at the baseline (T0).

Outcomes and measurement

The primary outcomes are students’ HPV vaccination uptake, 
students’ knowledge, self-efficacy, fear and anxiety, and invol-
vement in HPV vaccine decision-making. The secondary out-
come is parents’ HPV vaccine hesitancy.

Outcomes will be determined at 3 months (T1) after the 
educational intervention by the Community Nurse.

Sociodemographic characteristics
Questionnaire to students: school, gender (at birth), age, 
nationality, religious orientation, history of sexual experiences 
(single-item measures: “Have you ever had sexual experi-
ences?”; response variables: yes, no, I prefer not to answer).

Questionnaire to parents: gender, marital status, age, reli-
gious orientation, educational level, number and age of their 
children (date of birth), family history of cancer cases (single- 
item measures: “Do you have a family history of cancer?”; 
response variables: yes, no, I prefer not to answer).

Immunization status
After sociodemographic section of the parents ‘questionnaire, 
vaccination status of students and their delayed adherence to 
or refusal to vaccinate for HPV, diphtheria, hepatitis B, 
Haemophilus influenzae type B, measles, parotitis, polio, 
rubella, tetanus, and varicella will be reported in the section 
“information on vaccination status.” For each of the vaccine 
listed above, we used single-item measures for delay: “Have 
you ever delayed having your child get a shot of vaccine?,” 
response variables: yes, no, I do not know; and single-item 
measures for refusal: “Have you ever refused having your child 
get a shot of vaccine?,” response variables: yes, no, I do not 
know.

We will also record the reasons for having delayed vaccina-
tions (forgetfulness, vaccine not-available in the vaccination 
center, concerns about side effects, fear of the vaccine admin-
istration for their children, lack of recommendation by the 
Pediatricians) and reasons for having refused vaccinations 
(lack of recommendation by the pediatricians, having an 
objection to the administration of the vaccines, forgetfulness, 
concerns about side effects, vaccine not available in the vacci-
nation center).
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Students’ knowledge, self-efficacy, fear and anxiety, 
involvement in HPV vaccine decision making
Students’ HPV Adolescent Vaccine Intervention 
Questionnaire (HAVIQ)25 a multidimensional question-
naire consisting of 25 items will be used to measure the 
following dimensions: (I) students’ involvement in vaccine 
decision-making (8 items), (II) HPV self-efficacy “Skills 
inventory (certainty)” (5 items), (III) feelings (fear and 
anxiety) toward vaccination (6 items), (IV) HPV and 
HPV vaccine knowledge (6 items). The dimensions I, III, 
and IV of HAVIQ are measured with different questions, 
each rated on a 5-points Likert scale ranging from 
“strongly disagree” to “strongly agree.” Whereas “Skills 
inventory (certainty)” rates from 0 to 100 by using 
a confidence scale (from “cannot to at all” to “highly 
certain can do”).

The knowledge questions were supplemented by 10 items 
with dichotomous “yes/no” responses.15 The total score 
ranges from 0 (no knowledge) to 10 (highest level of 
knowledge).

The questionnaire was authorized for its use by the authors25 

and underwent a backward-forward translation process for 
content validity and then tested on a sample of 25 students.

Parents’ hesitancy to HPV vaccination
Parents’ hesitancy to vaccine their children toward HPV 
will be measured through the Italian version26 of the 
Parent Attitudes about Childhood Vaccines Survey 
(PACV) by Opel and colleagues,27–29 a validated tool to 
identify vaccine-hesitant parents, which consists of 15 
items divided into three domains: behaviors, beliefs, atti-
tudes, and general confidence about the efficacy and safety 
of vaccines.

Following the scoring modes used in the literature, the 
different PACV response modes (dichotomous, 5-point 
Likert scale and 10-point Likert scale) will be summarized 
into three response categories: (1) hesitant, (2) not sure, 
and (3) not hesitant. “Hesitant” responses will get a score 
of 2, “not sure or don’t know” a score of 1, and “not 
hesitant” 0. In line with previous studies, we transformed 
the total score obtained into a scale from 0 to 100 by 
applying a simple linear transformation by dichotomizing 
the total PACV score generated, with a score < 50 indicat-
ing non-hesitant and ≥ 50 indicating hesitant. The total 
score ranges from 0 to 100: a parent is considered non- 
hesitant if he or she scores < 50 and hesitant with a value 
of ≥ 50.

Data analysis

The data will be analyzed with Stata v12.30 Multivariate 
outliers and missing data in the distribution will be ana-
lyzed with the “bacon” package in Stata v1231 and Little’s 
Missing Completely at Random (MCAR) test to determine 
the random nature of missing data,32 respectively. The 
multivariate normality of the distribution will be checked 
by calculating Mardia’s kurtosis coefficient.33

Comparison of the pre- and post-intervention mean scores 
will be tested by the t-test with a significance limit of p < .05.

Reliability of instruments
The reliability of the adopted instruments will be checked by 
adopting Cronbach’s alpha coefficient: values > .90 are considered 
excellent, between >0.70 and <0.90 good, between >0.60 and  
<0.70 acceptable and values <0.60 not acceptable.34 

Confirmatory factor analysis (CFA) will be carried out to verify 
the validity of the scales, and the corresponding fit indices will be 
calculated, the same will be considered acceptable based on the 
following criteria: RMSEA (root mean square error of approx-
imation) and SRMR (standardized root mean residual) <0.08, CFI 
(comparative fit index), and TLI (Tucker-Lewis Index) >0.90.22

Ethical considerations

The study was approved by the Ethics Committee “Comitato 
Etico Indipendente – AOU “Consorziale Policlinico” of Bari 
with the following approval number: 2023–7581/0015620| 
16/02/2023. No health information or patient data will be 
registered during this research project. However, the pro-
posed project follows the current ethical guidelines for good 
practice in research and education. All project participants 
will be recruited on a voluntary basis, and informed consent 
will be obtained. All data will be anonymized and securely 
stored.

Informed consent
The study will commence after the signing of the “informed 
consent to voluntary participation in the study” and “consent 
to the processing of personal data” by the parents or, in their 
absence, by the legal guardian of adolescents, as well as the 
adolescent’s verbal consent, in accordance with the Regulation 
(EU) 2016/679.35

Participant withdrawal
Participants will be able to withdraw at any time during the 
study, and the reasons for withdrawal will be recorded by the 
researchers. If a participant wishes to discontinue, data collec-
tion up to that point will be considered and appropriately 
managed in the analysis.

Confidentiality and storage of data
All participants’ data collected will be kept confidential. For 
data management, the personal identification information 
of the participants will be replaced with identification 
numbers (ID)/codes. Personal data of participants useful 
to trace participants when needed (contact details, for 
example e-mail address and telephone number) will be 
collected and kept in a separate file from the research 
data, and it will be stored separately, with limited access. 
However, all personal information that could identify par-
ticipants will be removed in order to guarantee anonymity 
before the results’ dissemination. Findings will be reported 
only in aggregate form or in a manner that will not allow 
the identification of individual responses. Databases includ-
ing all participants’ data will be password-protected and 
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exclusively managed by researchers. All study data will be 
stored on the university password protected server. All 
documents (hard copies) will be stored in a secure filing 
cabinet at the university (locked rooms or cabinets with 
access limited to researchers) only accessible to the author-
ized research staff.

Status and timeline of the study

The study protocol has been submitted and approved by the Local 
Independent Ethical Committee of the Polyclinic of Bari. An 
overview of the operational timing planned is designed according 
to the Standard Protocol Items: Recommendations for 
Interventional Trials (SPIRIT) guidelines36 as shown in Figure 2.

STUDY PERIOD-19 months

Enrolment Allocation Post-allocation Close-out

TIMEPOINT** Feb.2023 
Sept.2023

Oct.2023 Nov.
2023

Dec.2
023

Jan.2
024

Feb.2
024

May
2024 Jul.2024

ENROLMENT:

Eligibility of schools, 
enrollment clinical 
experts’, content and 
platforms useful for 
deliver the digital 
intervention

X

Definition of the 
educational project 
and materials and 
customization of 
digital platforms

X

Clinical experts’ 
enrollment; design of 
"videopills"

X

Participants’ 
enrollment (students 
and their parents)

X

Allocation X

INTERVENTIONS

(T0) Administration 
questionnaires: 
knowledge about 
HPV vaccination, 
involvement in 
vaccine decision-
making, HPV 
vaccination situation

X

(I) educational 
digital intervention 
to improve HPV 
knowledge and rate 
vaccination

X X X

T1 Assess rate 
vaccination for HPV 
by administering the 
same instruments 
used at T0.

X

Data analysis: T0, I
and T1 (pre-post 
intervention) and 
dissemination of 
results

X

ASSESSMENTS:

HPV Adolescent 
Vaccine Intervention 

Questionnaire
X X

Parent Attitudes 
about Childhood 
Vaccines Survey

X X

Figure 2. SPIRIT schedule.
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Patient and public involvement

PPI activities are planned to co-design the educational con-
tents of the intervention, the data collection strategies, and the 
dissemination activities of the core outcomes of this study, in 
accordance with the current guidelines and research recom-
mendations for interventional studies.37,38 PPI will prelimina-
rily support this project by providing an enhanced fit of the 
research activities to the target population. The plan involves 
a representative panel of stakeholders (e.g., teachers, parents, 
and adolescents) by holding group meetings. The group will 
meet a minimum of three times a year in stakeholder events 
(phases 1, 2, and 3). In the Stakeholder event – phase 1, panel 
members will collaborate to co-develop and define the educa-
tional content of the intervention; in the Stakeholder event – 
phase 2, researchers and panel members will co-design strate-
gies to monitor the response rate and, if necessary, to develop 
strategies to improve it; in the Stakeholder – phase 3, panel 
members will co-design the dissemination plan in order to 
better reach the target population and deliver the core out-
comes of this study. They will define collaborative co-designed 
strategies to facilitate collection of adolescents/parents and 
health-care professionals’ views, useful to inform dissemina-
tion planning. Each PPI meeting will be held before starting 
each phase of the research project and will inform the 
researchers in order to integrate the stakeholders’ perspective 
in the research activities.

Communication between team members will be improved 
through a quarterly update of the study, following the first 
scheduled meeting; team members will be asked to hold virtual 
meetings to encourage team reflection, sharing ideas and shar-
ing updates on study design setup and progress reports.

Discussion

This project will promote the implementation of new educa-
tional programs involving the use of digital technologies to 
improve the HPV vaccination uptake, knowledge, self-efficacy, 
feelings, and involvement in HPV vaccine decision-making 
among students aged 11–13 of both sexes and to improve 
their parents’ vaccination hesitancy. Parental consent is 
required for vaccination, including HPV vaccination, in most 
countries worldwide; if parents were better informed, they may 
facilitate vaccination easier and thus raise vaccination uptake. 
However, to improve children/adolescents’ understanding and 
knowledge regarding vaccination may increase their self- 
awareness and autonomy in vaccination decision-making,39 

also as future young adults. Moreover, to also involve children 
and adolescents in vaccination decision-making is one of the 
challenges facing the Health Systems.39 In fact, some countries 
(i.e., the United Kingdom) have already introduced self- 
consent procedures for adolescents, to promote their active 
role in the decision-making process about HPV vaccination, 
based on considerations regarding their level of maturity and 
autonomy in health choices.20,40

Our outcomes have the potential to re-design the models to 
take in charge of the public health needs of the population and 
to address the future challenges of the healthcare system. The 
focus on communication and educational modalities to 

support vaccination decision-making is aimed at a target audi-
ence that is not purely pediatric but pre-adolescent, in which 
active involvement is a necessary strategy even though parental 
decision-making is still decisive in the final decision to adhere 
to vaccination. Moreover, this vaccination prevents a sexually 
transmitted infection and a cancer pathology that could occur 
years after the infection. Therefore, it is necessary to act early 
to protect the health of children/adolescents from the age 
of 11.

This project will promote positive outcomes on individual 
decision-making with respect to vaccination adherence, con-
sidering that (I) the use of digital tools as a mode of active 
involvement and education, which allow, for students aged 
between 11 and 13 to interact confidentially with educational 
channels appropriate to their mode of relationship and com-
munication; (II) the reliability and competence of the source of 
information/education.

The decision not to adhere to HPV vaccination may also 
result from a lack of knowledge on the topic and not from 
a real and conscious volition not to vaccinate. In this context, 
a multi-professional educational intervention led by the 
healthcare professionals, and the Community Nurse, is aimed 
to foster in parents and their children a positive perception 
with respect to the sources of information, which, therefore, 
would be recognized as reliable and trustworthy.

Analyzing the effectiveness of the interventions proposed in 
this project may promote the development of an educational 
culture based on multi-professional collaboration and the 
development of an active network between health profes-
sionals and the school environment capable of proposing 
interventions within the community and about HPV vaccina-
tion, within schools. Indeed, it is the school where every 
individual, from the earliest years of life, can be educated to 
develop his or her own critical thinking oriented toward the 
adoption of health-promoting behaviors.

The results of this project, therefore, may be useful in 
evaluating and deepening a methodology for designing and 
implementing educational interventions, embedded in 
a system that considers communication as a structured and 
continuous process.

In this context, providing for systematically organized edu-
cational events embedded in the school setting promotes the 
achievement of outcomes related to the broader process of 
youth health promotion.

Strengths and limitations of the study

Evidence supports school-based education programs as 
effective interventions to determine positive improvement 
in HPV knowledge in young student populations. Taking 
into account the young age of the target population (9–13 
year old), educational HPV strategies, usually, are tailored 
to provide parents’ engagement and education rather than 
students. However, parents could often be uncomfortable in 
the discussion of HPV prevention and sexual-related issues 
with their children. Therefore, young and older students 
who receive the vaccination, in a passive way, have low 
awareness and knowledge about the HPV virus.41 This 
study will provide insights into this research area, with 
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particular attention to the proposal of an innovative inte-
grated approach of PPI activities and multi-disciplinary 
team input, from the co-design of the educational strategy 
and contents to the dissemination of the results, including 
several stakeholders, such as teachers, students, parents, and 
health-care professionals. Some important limits also need 
to be highlighted. Firstly, the uncontrolled pre-post test 
design could affect the internal validity of the study. 
However, recently, quasi-experimental designs have been 
broadly applied to test and evaluate the impacts of different 
interventions on vaccine uptake, by considering the selec-
tion of the study design also depending on the outcomes 
measured, the availability of data and controls, and the way 
of the implementation of interventions.42 Based on these 
considerations, it is important to point out that an uncon-
trolled pre-post test design allows to evaluate the effect of 
the intervention in a real-world setting by considering the 
organizational variables of the schools that, in our context, 
do not allow a random allocation of the intervention 
because of ethical issues as well as practical and logistical 
constraints.43

Secondly, given the self-reported data collection approach, 
recall bias and unintentional misrepresentation of students’ 
vaccination status by parents, will be considered and discussed. 
Therefore, in order to limit this bias, we used a PPI approach 
able to improve the awareness of adolescents and their parents 
about the HPV vaccination. Finally, we will conduct a study in 
a limited geographical area, and this has the potential to impair 
the representativeness of the sample. However, we will test the 
effectiveness of a specific type of educational intervention and, 
if positive outcomes will be found at the end of the study, the 
same method should be replicated by extending it to larger 
populations.

Cost-prevision of the project

Any costs of consumables, training meetings aimed at stan-
dardizing the behaviors and procedures to be implemented by 
all health-care professionals, which afferent to the Data 
Collection Center regarding study procedures, will be shared 
by the Coordinating Center and collaborating centers. Spaces 
for dissemination interventions will be provided by the mem-
ber schools.

Dissemination policy

The results of this study protocol will be published in 
appropriate and relevant peer-reviewed journals, to ensure 
findings sharing with health-care professionals and aca-
demics. Moreover, data from this study will be presented 
at national and/or international conferences or at other 
appropriate scientific events, as well as presented to stake-
holders including the local health authorities and school 
officials to discuss possible cooperation and development 
for further implementation of the educational intervention. 
Furthermore, an internet channel for the research project 
will be implemented for the online dissemination of the 
main results to the public, potential users, media, and 
other researchers.

Ethics approval and consent to participate

The study was approved by the Ethics Committee “Comitato 
Etico Indipendente – AOU “Consorziale Policlinico” of Bari 
with the following approval number: 2023–7581/0015620|16/ 
02/2023. The study will be carried out in accordance with the 
principles of the Declaration of Helsinki and other relevant 
regulations. Study participation will be voluntary, and signed 
informed consent will be obtained from participants.
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