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Abstract: HPV is the most common cause of sexually-transmitted infections the world over. The
aim of this study was to assess the impact of a healthcare quality improvement strategy designed to
increase the rate of vaccination against HPV in women diagnosed with cervical lesions graded as
CIN2 or higher (CIN2+) during routine screening. The Veneto Regional Health Service developed a
22-item questionnaire to measure the gap between ideal procedure and real practice regarding the
offer of vaccination against HPV for women undergoing routine cervical screening. The questionnaire
was administered to nine expert doctors, one at each of the region’s Local Health Units (LHUs).
An additional specific assessment concerned the quality of the related web pages available on the
LHU websites. Strategies to close the gap between ideal procedure and real practice were decided
collegially, and a checklist to support good practices was developed and shared with operators at
the LHUs. Changes in practice were measured using data relating to women diagnosed with CIN2+
lesions extracted from the regional oncological screening database before and after the publication
of a Regional Procedure on the topic. The LHUs differed considerably in how they managed each
step, in terms of training for healthcare personnel, organization and assessment of the pathway from
cervical screening to HPV vaccination, and in dedicated website communication. After implementing
the quality improvement strategy, the proportion of women given a first dose of HPV vaccine within
3 months of being diagnosed with CIN2+ lesions at 1st-level screening rose to 50% (compared with
30.85% beforehand), and the median time elapsing between a diagnosis of CIN2+ lesion and a
first dose of HPV vaccine dropped from 158 to 90 days. These findings underscore the importance
of providing training to promote vaccination for general practitioners and other clinicians. The
study also confirms the need for more efforts in communication to ensure that any citizen has the
opportunity to access preventive healthcare.

Keywords: quality improvement; HPV vaccine; cervical screening; preventive healthcare; human
papillomavirus; CIN2+

1. Introduction

Human papillomavirus (HPV) is the most common cause of sexually-transmitted infec-
tion everywhere in the world and basically the sole cause of cervical cancer [1]. According to
the latest data from the International Agency for Research on Cancer, the age-standardized
cervical cancer mortality rate among Italian women is around 0.78/100,000, with an age-
standardized incidence rate that has remained around five new cases per 100,000 women a
year in the last decade [2].

HPV malignant cytological lesions are divided into L-SIL (low-grade squamous in-
traepithelial lesion), including CIN-1 (1st degree cervical intraepithelial neoplasia) and
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H-SIL (high-grade squamous intraepithelial lesion) including CIN- 2 and -3 (2nd and 3rd
degree cervical intraepithelial neoplasia, the latter also including carcinoma in situ). In
most cases, the infection causes mild cellular abnormalities that regress spontaneously. On
the contrary, the persistence of the virus in epithelial cells is a predictive factor of evolution,
over the years, into cervical cancer.

For the treatment of cervical precancerous lesions caused by oncogenic HPVs, surgery
(i.e., excisional treatment with local anesthesia, cryosurgery, laser therapy, electrosurgery,
or cone biopsy or conization or loop electrosurgical excision procedure) is recommended.
Moreover, therapeutic vaccines and genome-editing therapies (such as the CRISPR/Cas
platform) targeting HPV E6 and E7 oncoproteins have recently shown promising results in
preclinical and clinical trials to control the progression of HPV-related cervical precancerous
and cancerous diseases [3].

Vaccination against HPV has proved highly effective (>90%) in preventing infection
in women under 25 years old who have never previously been infected with the virus [4].
Cervical screening is another evidence-based strategy for reducing the burden of cervical
cancer. In the Veneto region (north-east Italy), a PAP test is offered every three years to 25-
to 29-year-old women who were not vaccinated against HPV before the age of 15, while
HPV testing every five years is recommended for all women over the age of 30 [5]. Women
who test positive are invited to a clinical examination, and if a diagnosis of precancerous
lesions or cancer is confirmed, they have conization surgery.

Nowadays, there is global consensus on the recommendation of HPV vaccination for
women who undergo conization after being diagnosed with CIN2+ cervical lesions because
it has been demonstrated that vaccination is effective in preventing relapses, especially in
cases of CIN2-3 [6–11].

Despite the evidence in the literature on the efficacy of prevention strategies, the
degree to which they are adopted in healthcare practice remains uncertain, and it is worth
taking action to promote their implementation. An iterative process consisting of several
steps is recommended. This includes: adapting guidelines to local contexts; identifying
barriers to their use; selecting and implementing tailored interventions to promote their
adoption; monitoring and assessing the associated outcomes, and the sustainability of the
recommendations. Quality improvement (QI) in the provision of healthcare is described
as a systematic, information-driven, change-focused activity [12]. QI proved vital as a
contextual organizational factor in the adoption of evidence-based practices (EBPs) and
can be used to support their introduction and consolidation. To significantly influence
quality improvements in the provision of healthcare, the application of EBPs needs to be
followed up with efforts to overcome the inconsistent incorporation of research findings in
clinical practice. More in general, QI in healthcare provision can be seen as a systematic,
ongoing effort to solve problems, improve services, and ultimately achieve better patient
outcomes [13–15].

The aim of this study was to examine the impact of a QI strategy to increase the uptake
of HPV vaccination by women diagnosed with cervical lesions graded as CIN2 or higher
(CIN2+) during routine cervical screening.

2. Materials and Methods
2.1. Context

The Italian National Health Service (NHS) is a public system financed mainly by
general taxation and organized essentially on a regional basis [16]. Its policies are grounded
on fundamental values of universality, free access, freedom of choice, pluralism in the
provision, and equity. Healthcare facilities and activities are planned and organized by
regional authorities in accordance with a national health plan that is designed to guar-
antee an equitable provision of comprehensive care throughout the country. The Veneto
Regional Health Service (in north-east Italy) is divided into 9 Local Health Units (LHUs),
each approximately covering a province. The Service has adopted the current Italian Na-
tional Prevention Plan [17] and National Vaccination-based Prevention Plan [18], which
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outline the healthcare procedures and services to be made available to the whole of the
country’s population.

In the Veneto Region, immunization against HPV is offered actively and free of charge
to all children in their twelfth year of life. It remains available free of charge at a patient’s
request for people up to 25 years old and for other at-risk subgroups of the population,
such as men who have sex with men, patients with HIV, and women diagnosed with
precancerous cervical lesions graded CIN2+ [19].

2.2. Quality Improvement Strategy

In November 2020, the Veneto Regional Health Service adopted an evidence-based
procedure called “HPV vaccination for women treated for high-grade HPV-related cervical
lesions” [20] for the purpose of offering HPV vaccination to the population of women
treated for cervical lesions of grade CIN2+ within twelve months after conization.

2.3. Identifying the Gap between Ideal Procedure and Real Practice

From May to August 2022, the Veneto Regional Health Service held some focus groups
with doctors, healthcare assistants, statisticians, and communication experts to outline the
main processes and steps provided by the procedure issued in November 2020 and those
necessary to promote its successful implementation, based on the scheme set out in Table 1,
in order to define the elements of the survey.

Table 1. Pathway for offering HPV vaccination to women with CIN2+ lesions, developed in the light
of focus groups held with experts working at Cervical Screening and Vaccinations Units.

Training

Are there dedicated training courses for healthcare personnel involved
in cervical screening and HPV vaccination pathways

(recommendations, good practices, counseling techniques,
co-administration, etc.)?

Questions 1, 2

How LHUs communicate with the population

Social networks Are there specific campaigns or
messages promoting HPV vaccination? Question 3

Website

Is there a dedicated web page? If so,
does it provide basic information on

vaccination, who to contact, and
booking methods?

Question 4

Printed matter
Is there any printed information

material available at the
screening facility?

Question 5

Logistics and organization

Definition of pathways,
logistics, and personnel

involved

Are there established pathways for
offering and organizing vaccinations?

Which staff are involved?

Questions 6, 7, 8, 9, 10,
14, 15, 16, 17, 18, 19, 20

Access modalities
How can the population access

vaccination (active call, booking,
gynecological counseling, . . . )?

Questions 10, 11, 12, 13

Evaluation

Process Are process indicators used in the
implementation of the pathway? Question 21

Quality
Have any quality improvement

activities or interventions been carried
out (internal audits, focus groups, etc.)?

Question 22

A questionnaire comprising 22 items was then developed (see File S1) and subse-
quently administered to 9 doctors working at the Vaccinations Unit and thus experts on the
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topic, one at each of the LHUs in the region, to see how each main process was actually
implemented. After they had completed the questionnaire, each expert was briefly inter-
viewed by phone to examine any points in the procedure that seemed to be incomplete,
contradictory, or needing clarification.

The answers were scored from 0 to 2, according to their ordered qualitative classifica-
tion. For example, with regard to the topic of communication, 2 points were awarded in
cases where active and specific communication on the topic by healthcare professionals and
communication experts was reported; 1 point in cases where active but non-specific com-
munication was reported; 0 points when there was no active communication. On the topic
of organizational procedures, 2 points were awarded when an active pathway was reported
according to the criteria of maximum effectiveness, efficiency, and patient-centeredness;
1 point when an active but potentially improvable pathway was reported; 0 points for no
active pathway.

An additional specific assessment was conducted, focused on the actual content of the
web pages available on the websites of each of the 9 LHUs regarding the topic of vacci-
nations for adults outside the call-by cohort. The most important parameters to consider
on such web pages have been identified by Italian [21–23] and international [24] technical
groups in the field of digital communication in healthcare. Based on the recommendations
provided by said technical references, a score from 1 to 5 was awarded for each parameter.
The parameters and scores are combined in the matrix shown in Table S1.

2.4. Defining Strategies to Close the Gap between Ideal Procedure and Real Practice

The regional group responsible for the procedure “HPV vaccination for women treated
for high-grade HPV-related cervical lesions” (November 2020) and for the present study
analyzed the completed questionnaires and examined the LHU websites. The 9 doctors
participating in the survey were individually interviewed to analyze the causes of the
gap between ideal procedure and real practice and identify shared solutions to tackle
them. Then a collegial brain-storming meeting was conducted to discuss the feasibility and
effectiveness of the possible solutions for critical issues. Finally, a checklist of strategies to
support good practice was produced and shared for the experts to implement at their LHUs.
These strategies were the outcome of an analysis of the practices in use at the different
LHUs, the critical issues that emerged from the questionnaire and from the web pages, and
the proposed solutions.

2.5. Quality Improvement Strategy Outcome Measures

In order to complete the analysis, data were extracted from the regional oncological
screening database relating to women diagnosed with CIN2+ lesions before and after the
adoption of the regional procedure regarding “HPV vaccination for women treated for
high-grade HPV-related cervical lesions” (November 2020) [20], and cross-linked with data
in the regional vaccination register to establish the vaccination status of these women and
the time elapsing between a diagnosis of CIN2+ lesions and a first dose of HPV vaccination
(time to the provision of care).

The data extracted were:

• (number of women diagnosed with CIN2+ lesions at cervical screening from 18 Nov
2020 to 30 June 2022 who received at least one dose of HPV vaccine after said diag-
nosis)/(total number of women diagnosed with CIN2+ lesions at cervical screening
during the same period);

• (number of women diagnosed with CIN2+ lesions at cervical screening from 1 Jan
2019 to 17 Nov 2022 who received at least one dose of HPV vaccine after said diagno-
sis)/(total number of women diagnosed with CIN2+ lesions at a cervical screening
during the same period).

• The resulting dataset was divided into four, based on the time to the provision of
care (the interval between the diagnosis of CIN2+ lesions and a first dose of HPV
vaccination): less than 3 months, 3–6 months, 6–12 months, and more than 12 months.
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2.6. Statistical Analysis

Data extracted were represented as a distribution of both absolute and relative frequen-
cies of a discrete quantitative variable. The median and 5th, 25th, 75th, and 95th percentiles
of time to the provision of care were calculated.

Data deriving from the questionnaire were represented as a radar chart. The radar
chart was depicted as a sequence of equiangular spokes, with each spoke representing one
of the variables. The data length of a spoke is proportional to the magnitude of the variable
for the data point relative to the maximum magnitude of the variable across all data points.
A line is drawn connecting the data values for each spoke.

No ethical approval was required, and data was communicated by Local Health Units
in aggregated form.

A framework of the QI strategy adopted by the Veneto Region to analyze and improve
the healthcare provider regarding HPV immunization for women with CIN2+ lesions is
represented in Figure 1.
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Figure 1. Conceptual framework of the Continuous Quality Improvement (CQI) project carried out
by the Veneto Region Prevention Directorate regarding the HPV vaccination in women diagnosed
with CIN2+.

3. Results

Figure 2 shows the data obtained on the gap between ideal procedure and real practice
regarding the provision of HPV vaccination for women diagnosed with CIN2+ lesions
at routine cervical screening. The nine LHUs differed considerably in each step of the
pathway considered.
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Table 2 shows the findings of the analysis conducted on the LHUs’ web pages relating
to HPV vaccination for women diagnosed with CIN2+ lesions. Here again, the LHUs’
web communications on the topic varied greatly. Some LHUs have a dedicated web page
explaining the details of the regional procedure. Others provide only general information
about HPV vaccination and/or the papillomavirus, with nothing about the benefits of vacci-
nation for women with CIN2+ lesions. One LHU has a web page that only provides contact
details of vaccination clinics but no information about what vaccinations are available.

Table 2. Overall results of the web page analysis, by the Local Health Unit (LHU), according to
the scores detailed in Table S1. The range of numbers is [1 = critical lack; 2 = lacking content;
3 = improvable content; 4 = suboptimal content; 5 = optimal].

Dedicated
Web Page

Web Page
Accessibility

Text: Sentence
Length

Text:
Word Complexity

Text:
Layout

Vaccination Booking
Information

LHU 1 1 3 3 3 4 2

LHU 2 1 3 1 1 1 1

LHU 3 3 2 5 5 3 4

LHU 4 1 2 1 1 1 3

LHU 5 2 3 3 1 5 5

LHU 6 4 3 5 5 5 4

LHU 7 5 2 5 3 4 3

LHU 8 5 1 5 3 4 5

LHU 9 1 3 1 1 1 1

Table 3 shows the strategies adopted to improve the quality of healthcare provision in
this setting. The most interesting cases concerned:

• strategies to improve the training of healthcare personnel: at two LHUs, they involved
webinars or face-to-face meetings held by an expert (the doctor in charge of 2nd-
level screening or an oncologist); the other LHUs engaged in active training and
in-house meetings (of gynecologists) to discuss the procedure; the various LHUs also
arranged for the proper storage and availability of printed copies of the procedure for
easy consultation;
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• strategies to develop effective communications: explanatory videos and video inter-
views were prepared and broadcast via social channels in two cases, and television
interviews were used in another (and the material was edited by both healthcare
specialists and communication experts); in one case, printed information sheets were
produced and distributed at most of the LHUs’ vaccination clinics;

• strategies to develop an organized and proactive patient involvement: immuniza-
tion was recommended in letters notifying patients that their cervical screening had
revealed CIN2+ lesions; one LHU established a routine procedure for booking a vacci-
nation within 30 days after surgery for CIN2+ lesions and, if the patient failed to attend,
vaccination was recommended again at the time of her gynecological follow-up.

Table 3. Checklist of strategies to improve practices to reach the target population and implement the
procedure effectively.

Training

General
practitioners,
gynecologists

3 At least one active training, e.g., webinars or face-to-face meetings with an expert on the subject
(2nd-level screening responsible physician, oncologist, etc.), to be repeated whenever new guidelines are
introduced, and at least every two years in any case.

How LHUs communicate with the population

Social networks 3 Posting of at least one video/tutorial/post per year on social networks, with the content edited by
healthcare personnel and communication experts.

Website
3 Dedicated web pages on LHU websites explaining which vaccinations are available to citizens, with

specific reference to individuals with risk-raising conditions.
3 Web pages meeting the requirements of national guidelines on digital communication in healthcare.

Printed matter
3 Printed information sheets to be attached to letters inviting women for routine cervical screening or

notifying the outcome of screening, and distributed in the clinics (with the content edited by healthcare
personnel and communication experts).

Logistics and organization

Definition of
pathways,

logistics, and
personnel
involved

3 Systematic check on a woman’s HPV vaccination status at the time of 1st-level cervical screening.
3 Systematic provision of information to all unvaccinated women on the importance of HPV vaccination at

the time of 1st-level cervical screening.
3 Written recommendation to book HPV vaccination for women who test positive for CIN2+ lesions at the

time of 1st-level cervical screening.
3 For women who test positive for CIN2+ lesions at the time of 1st-level cervical screening, systematic

provision of written information about the opportunity for all women already vaccinated with HPV2 or
HPV4 to be revaccinated with HPV9.

3 Definition of a local pathway to guarantee optimal timing for booking a first dose of vaccine.
3 Check whether a patient has been vaccinated during the gynecological follow-up and, if not, repetition

of the written and oral recommendation to do so.
3 Prompt registration of vaccinations at the time of administration.
3 Managing informed consent: patients should be asked to sign a form that allows for data exchange

between Screening Unit and Vaccination Unit to facilitate active calls and vaccination catch-ups.
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Table 3. Cont.

Access modalities

3 To systematically make vaccination accessible also to women who undergo conization surgery outside
the LHU screening pathway, all gynecologists operating in hospitals and at territorial Units should
receive instructions and contact details so that they can forward patients with CIN2+ lesions for
vaccination, regardless of where they were screened or treated.

3 Specific modalities (i.e., phone No. and/or e-mail address) should be in place for patients wishing to
contact the service to:

• book or manage appointments;
• ask dedicated healthcare operators for clinical information.

Evaluation

Process

3 Managing informed consent: patients should be asked to sign a form that allows for data exchange
between the Screening Unit and Vaccination Unit for purposes of monitoring, quality control, and
process indicator development.

3 Defining and periodically monitoring at least one process indicator: e.g., the time elapsing between
conization surgery and the first dose of HPV vaccine, the vaccination uptake rate,...

Quality 3 At least one activity a year to improve the quality of the provision of healthcare at the LHU level
(internal audits, procedure reviews, focus groups,...).

Tables 4–6 show data from the regional records, comparing women diagnosed with
CIN2+ at 1st-level cervical screening and then vaccinated against HPV before and after the
quality improvement efforts.

Table 4. Distribution of women diagnosed with CIN2+ lesions at cervical screening, by HPV vaccina-
tion status, before and after the introduction of the regional procedure.

Adoption of
Regional Procedure

(Nov 2020)

Vaccinated only
after a

Diagnosis of
CIN2+ Lesions

[n (%)]

Already
Vaccinated [n

(%)]

Never
Vaccinated

[n (%)]

Total
[n (%)]

Before
(1 Jan 2019 to
17 Nov 2020)

1381 (46.97) 316 (10.75) 1243 (42.28) 2940 (100)

After
(18 Nov 2020 to

30 Jun 2022)
1249 (50.65) 313 (12.69) 904 (36.66) 2466 (100)

After the quality improvement strategies were implemented, one in every two women
(as opposed to 30.85% beforehand) was given a first dose of HPV vaccine within 3 months
of being diagnosed with CIN2+ lesions at 1st-level cervical screening, and the median time
to the provision of care dropped from 158 to 90 days.
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Table 5. Distribution of previously-unvaccinated women by time elapsing between being diagnosed
with CIN2+ lesions at 1st-level screening and a first dose of HPV vaccine, before and after the
introduction of the regional procedure.

Adoption of
Regional
Procedure
(Nov 2020)

Vaccinated
only after a

Diagnosis of
CIN2+

Lesions
[n (%)]

Up to
3 Months

n (%)

3–6 Months
n (%)

6–12 Months
n (%)

More than
1 Year
n (%)

Before
(1 Jan 2019 to
17 Nov 2020)

1381 (100) 426 (30.85) 318 (23.03) 287 (20.78) 350 (25.34)

After
(18 Nov 2020

to
30 June 2022)

1249 (100) 625 (50.04) 332 (26.58) 232 (18.57) 60 (4.80)

Table 6. Median time to the provision of care (i.e., days elapsing between a diagnosis of CIN2+ lesion
at 1st-level screening and the administration of a first dose of HPV vaccine), and percentiles, before
and after the introduction of the regional procedure.

Regional
Procedure
(Nov 2020)

Median
(days)

5th
Percentile

(days)

25th
Percentile

(days)

75th
Percentile

(days)

95th
Percentile

(days)

Before
(1 Jan 2019 to
17 Nov 2020)

158 23 78 367 857

After
(18 Nov 2020

to
30 June 2022)

90 22 55 170 362

4. Discussion

The present analysis revealed an initially heterogeneous application by LHUs in
Veneto of the regional procedure regarding the offer of HPV vaccination to women treated
for CIN2+ cervical lesions. A quality improvement program produced a marked reduction
in the time elapsing between a diagnosis of CIN2+ lesions on cervical screening and the
administration of a first dose of the HPV vaccine.

The present study was conducted by the Prevention Directorate of the Veneto Region
to improve the quality of the HPV vaccine provision to the specific at-risk population of
women who have not undergone vaccination and can be compared with other experiences
in Italy and Europe. For example, in Catalonia, Del Pino, and colleagues [8] analyzed
the variation in adherence to HPV vaccination after cervical surgery, before and after the
updating of regional supply policies, and found that vaccination adherence had more than
doubled after the decision to offer the vaccine free of charge to this specific population.
Moreover, in Taranto, Apulia Region, Italy, the local health authority has defined a new
clinical pathway whereby gynecologists recommend treated patients get vaccinated, ideally
within ten days after surgery [25]; furthermore, in Tuscany and in Rome, women with
CIN2+ lesions are now vaccinated against HPV on the same day as cervical surgery, and
receive the second dose on the day of the first gynecological follow-up after surgery [26,27].

The current analysis can be compared with the picture emerging from a recent re-
view by Pereira et al. [28], who analyzed the main strategies used to implement clinical
practice guidelines. The Authors described a variety of possible ways to implement health-
care guidelines, ranging from care pathways, education, and community action to health
workers’ education and training, audits, or patient-directed interventions. The most often
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reported interventions involved the distribution of educational materials, meetings, re-
minders, audits, and feedback. Action on organizational culture, educational interventions,
and reminders proved effective in promoting physicians’ adherence to the guidelines.

Our findings suggest that—for the training of general practitioners and other physi-
cians involved in the pathway investigated here (primarily gynecologists, but also hy-
gienists, oncologists, and other health professionals involved in screening or vaccination
services)—it is essential to conduct at least one active training event. This can be a meeting
or a webinar, possibly with scheduled subsequent update sessions. This is because vari-
ous studies showed that, even among healthcare professionals, there are often prejudiced
attitudes or knowledge gaps regarding vaccines, or their importance is simply underesti-
mated [29,30]. A recent literature review conducted by Pavlovic et al. [31] showed that the
attitude of European health professionals towards the various vaccinations is a critical issue,
underscoring the importance of training and active involvement of health professionals
on the subject of vaccinations. Another US study conducted in 2014 [32] found that, even
in the specific context of vaccinations for individuals with certain risk-raising conditions,
there are sometimes large gaps between the recommendations in the guidelines and current
clinical practice, partly due to medical staff lacking the necessary information.

As concerns communication aspects for health service users, the checklist drawn up in
the light of the present analysis proposes the production of ad hoc information materials
aimed at women diagnosed with CIN2+ cervical lesions in the present case. These materials
should be prepared jointly by healthcare personnel with expertise on the topic (who decide
the content) and personnel experts in communication (who decide how to present it). The
information should be disseminated using all currently-available communication channels
(social networks, websites, paper brochures) to reach as much of the population as possible.
Considering the growing attention paid to the issue of vaccinations for individuals who are
at higher risk due to their clinical and/or social conditions (an issue brought to the fore by
the COVID-19 vaccination campaign), it is now high time to update healthcare service web
pages. They should be designed to be straightforward and accessible, and the contents easy
to maintain and revise. Digital and traditional formats should be used, complying with
the recommendations and best communication practices. A plentiful body of literature
confirms that targeted communication strategies increase awareness among service users
and consequently help to increase adherence to the vaccination offer [33–35].

As for evaluating the service provided, none of the LHUs considered had yet devised
indicators or corrective actions to improve their vaccination offer process. This is a work in
progress for all Vaccination Services. Process indicators are key to monitoring the pathway
and implementing any active calls or catch-up actions.

All these considerations are confirmed in the US standards and recommendations for
adult vaccination [36,37]. Their recommendations are aimed at all healthcare professionals,
not just those normally operating in the vaccination sector. They are based on the assump-
tion that adults are often simply not aware that they have conditions warranting certain
vaccinations, and the main determinant of their decision whether or not to get vaccinated
is the advice of a health professional. Every time a patient accesses healthcare is the right
time to assess their vaccination status. When this does not happen, an opportunity for
preventive action has been missed. The CDC and National Vaccine Advisory Committee
also emphasize the importance of monitoring vaccinations and making the data accessible
to different health professionals so that their advice can be tailored to a given patient. This
is clearly most important in the case of patients who are at greater risk due to a clinical or
social condition.

5. Conclusions

In conclusion, although further efforts will be needed to consolidate good practices
and offer solutions endorsed by a larger number of experts, this study confirmed the
importance of standard operating procedures as part of efforts to provide more efficient
and patient-centered healthcare. The present study focused on the offer of HPV vaccination
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to women revealing CIN2+ lesions on routine cervical screening, but most of the good
practices and considerations that emerged could be equally applicable to other vaccinations
aimed at other at-risk sub-populations.

Increasing the adherence of a specific target population to a recommended vaccination
is not only proof of quality and efficacy for a healthcare system but also has a profound
impact in terms of lives saved and cost-effectiveness. Indeed, according to an Italian health
technology assessment on HPV vaccination in women treated for HPV-related precancerous
lesions, adjuvant vaccination is cost-effective in general and especially from the second
year after surgery and can reduce the risk of recurrence by up to 80% compared to no
vaccination after surgery [9,25]. It is, therefore, reasonable to expect that a project that
succeeds in increasing the number of women who get vaccinated within the first months
after cervical surgery would be beneficial in maximizing the impact of this vaccination
offer and ultimately in ensuring better survival and quality of life for women treated for
CIN2+ lesions.

Strengths and Limitations

This study has both strengths and limitations that need to be mentioned. The main
strengths lie in its originality and the novel nature of the data: to our knowledge, it is the
first study to have taken a quality improvement approach to preventive medicine and to
have examined the timing of steps in an integrated pathway leading from cervical screening
to HPV vaccination.

The main pitfall is that the data of time to the provision of care are not perfectly com-
parable between the two cohorts considered since 43% of women in the “after-operating-
procedure” cohort had less than 364 days (or sometimes less than 180 days) passed since the
CIN2+ diagnosis at the time of writing. For this reason, further evidence will be needed to
consolidate our findings. Moreover, the present study has a predominantly methodological
approach and did not analyze the specific immunization status of the minority of CIN2+
women who had already been vaccinated before (some might be vaccine failures, but also
patients might not have completed the schedule or they might have been vaccinated with
HPV2 or HPV4, which protected against a narrower range of malignant genotypes): this
may be a hint for future research.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/vaccines11040757/s1, File S1: Questionnaire; Table S1: Matrix of
the scores for each parameter explored in the analysis of the LHU web pages.

Author Contributions: Conceptualization, M.T., E.N. and S.R.; methodology, S.R., A.B. and M.T.;
software, F.D.R.; validation, M.T., D.G., E.N. and F.R.; formal analysis, F.D.R. and A.D.P.; investigation,
M.T. and A.D.P.; resources, M.T., F.R., F.D.R. and A.B.; data curation, F.D.R., A.D.P. and S.R.; writing—
original draft preparation, A.D.P.; writing—review and editing, A.B. and D.G.; visualization, A.B.
and A.D.P.; supervision, A.B., F.R., V.B. and S.C.; project administration A.B., F.R., V.B. and S.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Restrictions apply to the availability of these data. Data was ob-
tained from Veneto regional records and are available from the authors with the permission of the
Information Systems Unit of Azienda Zero.

Acknowledgments: We thank Nahuel Fiorito, Maria Domenica Pedone, Barbara Palazzi, Alessandra
Favaretto, Andrea Formaglio, Tiziana Coppola, Alessandra Dal Zotto, Anna Ferraresso and Paola
Bissoli for participating in the survey and providing us their expertise in the field of vaccinations
with regard to their respective LHUs. We also thank the Information Systems Unit, Azienda Zero,
Padua, for the support in data selection.

https://www.mdpi.com/article/10.3390/vaccines11040757/s1
https://www.mdpi.com/article/10.3390/vaccines11040757/s1


Vaccines 2023, 11, 757 12 of 13

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

References
1. Manini, I.; Montomoli, E. Epidemiology and prevention of Human Papillomavirus. Ann Ig 2018, 30, 28–32. [CrossRef]
2. IARC—Cancer Over Time. Available online: https://gco.iarc.fr/overtime/en/dataviz/trends?populations=38000&sexes=1_2&

types=0_1&multiple_populations=1&cancers=16 (accessed on 8 August 2022).
3. Khairkhah, N.; Bolhassani, A.; Najafipour, R. Current and future direction in treatment of HPV-related cervical disease. J. Mol.

Med. 2022, 100, 829–845. [CrossRef] [PubMed]
4. Arbyn, M.; Xu, L. Efficacy and safety of prophylactic HPV vaccines. A Cochrane review of randomized trials. Expert Rev. Vaccines

2018, 17, 1085–1091. [CrossRef] [PubMed]
5. DGRV n. 576 del 04 Maggio 2021 “Ridefinizione del Calendario di Invito a Screening Cervicale Delle Donne Venticinquenni,

Vaccinate per Papilloma Virus (HPV) Nelle Campagne Vaccinali Delle 12enni, di cui alla D.G.R. n. 772 del 27/05/2014 e D.G.R.
n. 760 del 14/05/2015, in Tema di Prevenzione e Diagnosi Precoce Dei Tumori” e Successiva Modifica con DGRV n. 804 del 22
Giugno. 2021. Available online: http://bur.regione.veneto.it/BurvServices/Pubblica/DettaglioDgr.aspx?id=447520 (accessed on
14 March 2023).

6. Garbuglia, A.R.; Lapa, D.; Sias, C.; Capobianchi, M.R.; Del Porto, P. The Use of Both Therapeutic and Prophylactic Vaccines in the
Therapy of Papillomavirus Disease. Front. Immunol. 2020, 11, 188. [CrossRef] [PubMed]

7. Di Donato, V.; Caruso, G.; Petrillo, M.; Kontopantelis, E.; Palaia, I.; Perniola, G.; Plotti, F.; Angioli, R.; Muzii, L.; Panici, P.B.; et al.
Adjuvant HPV Vaccination to Prevent Recurrent Cervical Dysplasia after Surgical Treatment: A Meta-Analysis. Vaccines 2021,
9, 410. [CrossRef] [PubMed]

8. Del Pino, M.; Martí, C.; Torras, I.; Henere, C.; Munmany, M.; Marimon, L.; Saco, A.; Torné, A.; Ordi, J. HPV Vaccination as
Adjuvant to Conization in Women with Cervical Intraepithelial Neoplasia: A Study under Real-Life Conditions. Vaccines 2020,
8, 245. [CrossRef]

9. Ghelardi, A.; Parazzini, F.; Martella, F.; Pieralli, A.; Bay, P.; Tonetti, A.; Svelato, A.; Bertacca, G.; Lombardi, S.; Joura, E.A.
SPERANZA project: HPV vaccination after treatment for CIN2+. Gynecol. Oncol. 2018, 151, 229–234. [CrossRef]

10. Garland, S.M.; Paavonen, J.; Jaisamrarn, U.; Naud, P.; Salmerón, J.; Chow, S.N.; Apter, D.; Castellsagué, X.; Teixeira, J.C.; Skinner,
S.R.; et al. Prior human papillomavirus-16/18 AS04-adjuvanted vaccination prevents recurrent high grade cervical intraepithelial
neoplasia after definitive surgical therapy: Post-hoc analysis from a randomized controlled trial. Int. J. Cancer 2016, 139, 2812–2826.
[CrossRef]

11. Joura, E.A.; Garland, S.M.; Paavonen, J.; Ferris, D.G.; Perez, G.; Ault, K.A.; Huh, W.K.; Sings, H.L.; James, M.K.; Haupt, R.M.;
et al. Effect of the human papillomavirus (HPV) quadrivalent vaccine in a subgroup of women with cervical and vulvar disease:
Retrospective pooled analysis of trial data. BMJ 2012, 344, e1401. [CrossRef]

12. Shirey, M.R.; Hauck, S.L.; Embree, J.; Kinner, T.J.; Schaar, G.L.; Phillips, L.A.; Ashby, S.R.; Swenty, C.F.; McCool, I.A. Showcasing
Differences Between Quality Improvement, Evidence-Based Practice, and Research. J. Contin. Educ. Nurs. 2011, 42, 57–68.
[CrossRef]

13. Backhouse, A.; Ogunlayi, F. Quality improvement into practice. BMJ 2020, 368, m865. [CrossRef] [PubMed]
14. Academy of Medical Royal Colleges. Quality Improvement—Training for Better Outcomes; Academy of Medical Royal Colleges:

London, UK, 2016.
15. Silver, S.A.; Harel, Z.; McQuillan, R.; Weizman, A.V.; Thomas, A.; Chertow, G.M.; Nesrallah, G.; Bell, C.M.; Chan, C.T. How to

Begin a Quality Improvement Project. Clin. J. Am. Soc. Nephrol. 2016, 11, 893–900. [CrossRef] [PubMed]
16. Available online: https://www.euro.who.int/__data/assets/pdf_file/0019/303184/The-Veneto-model-report.pdf (accessed on

10 November 2022).
17. DGR n. 1858 del 29 Dicembre 2021 “Approvazione del Piano Regionale Prevenzione (PRP) 2020–2025, in Attuazione Delle

Indicazioni Contenute nel Piano Nazionale Prevenzione (PNP) 2020–2025”. Available online: https://bur.regione.veneto.it/
BurvServices/pubblica/DettaglioDgr.aspx?id=466964 (accessed on 14 March 2023).

18. Conferenza Stato-Regioni del 19.01.2017: Piano Nazionale Prevenzione Vaccinale 2017-19. Available online: https://www.salute.
gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf (accessed on 14 March 2023).

19. DGRV n. 1100 del 30 luglio 2019 “Modifica del Calendario Regionale Vaccinale, di cui alla D.G.R. n. 1564 del 26/08/2014,
Approvazione del Progetto “Utilizzo Dell’auto-Prelievo nel Programma di Screening per la Prevenzione del Carcinoma della
Cervice Uterina con Test per Papilloma Virus (HPV) nell’AULSS 9 Scaligera” e Contestuale Autorizzazione del Finanziamento
per la sua Realizzazione”. Available online: https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioDgr.aspx?id=399951
(accessed on 14 March 2023).

20. DGRV n. 1557 del 17 Novembre 2020 “Approvazione di Procedure Operative Regionali Nell’ambito dei Programmi di Screening
Oncologici per il Carcinoma Della Cervice Uterina e per il Tumore del Colon-Retto”. Available online: https://bur.regione.veneto.
it/BurvServices/Pubblica/DettaglioDgr.aspx?id=434569 (accessed on 14 March 2023).

21. Laboratorio Mes Istituto di Management Scuola Superiore di Studi Universitari e di Perfezionamento Sant’Anna. ComuniCARE
Sanità—Strumenti Online per i Servizi ai Cittadini; Laboratorio Mes Istituto di Management Scuola Superiore di Studi Universitari e
di Perfezionamento Sant’Anna: Pisa, Italy, 2016.

http://doi.org/10.7416/AI.2018.2231
https://gco.iarc.fr/overtime/en/dataviz/trends?populations=38000&sexes=1_2&types=0_1&multiple_populations=1&cancers=16
https://gco.iarc.fr/overtime/en/dataviz/trends?populations=38000&sexes=1_2&types=0_1&multiple_populations=1&cancers=16
http://doi.org/10.1007/s00109-022-02199-y
http://www.ncbi.nlm.nih.gov/pubmed/35478255
http://doi.org/10.1080/14760584.2018.1548282
http://www.ncbi.nlm.nih.gov/pubmed/30495978
http://bur.regione.veneto.it/BurvServices/Pubblica/DettaglioDgr.aspx?id=447520
http://doi.org/10.3389/fimmu.2020.00188
http://www.ncbi.nlm.nih.gov/pubmed/32133000
http://doi.org/10.3390/vaccines9050410
http://www.ncbi.nlm.nih.gov/pubmed/33919003
http://doi.org/10.3390/vaccines8020245
http://doi.org/10.1016/j.ygyno.2018.08.033
http://doi.org/10.1002/ijc.30391
http://doi.org/10.1136/bmj.e1401
http://doi.org/10.3928/00220124-20100701-01
http://doi.org/10.1136/bmj.m865
http://www.ncbi.nlm.nih.gov/pubmed/32234777
http://doi.org/10.2215/CJN.11491015
http://www.ncbi.nlm.nih.gov/pubmed/27016497
https://www.euro.who.int/__data/assets/pdf_file/0019/303184/The-Veneto-model-report.pdf
https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioDgr.aspx?id=466964
https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioDgr.aspx?id=466964
https://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioDgr.aspx?id=399951
https://bur.regione.veneto.it/BurvServices/Pubblica/DettaglioDgr.aspx?id=434569
https://bur.regione.veneto.it/BurvServices/Pubblica/DettaglioDgr.aspx?id=434569


Vaccines 2023, 11, 757 13 of 13

22. Nuti, S.; Caputo, A.; Cerasuolo, D.; D’Orio, G.; Noci, A.; Parenti, A.; Vainieri, M.; Vola, F. Scuola Superiore Sant’Anna Istituto di
Management Laboratorio Management e Sanità, Il Sistema di Valutazione della Performance dei Sistemi Sanitari Regionali—I
Risultati Delle Aziende Ospedaliero-Universitarie a Confronto. Report 2020. Available online: https://www.santannapisa.it/
sites/default/files/u23658/report_aou2020_web.pdf (accessed on 14 March 2023).

23. Ministero della Salute e Sapienza Università di Roma. Linee Guida per la Comunicazione Online in Tema di Tutela e Promozione Della
Salute; Ministero della Salute e Sapienza Università di Roma: Roma, Italy, 2010.

24. Devine, T.; Broderick, J.; Harris, L.M.; Wu, H.; Hilfiker, S.W. Making Quality Health Websites a National Public Health Priority:
Toward Quality Standards. J. Med. Internet Res. 2016, 18, e211. [CrossRef] [PubMed]

25. Calabrò, G.E.; Carini, E.; Favaretti, C.; Bonanni, P.; De Vincenzo, R.; Ghelardi, A.; Chiccheti, A.; Basile, M.; Tafuri, S.; Conversano,
M. Report di approfondimento e valutazione, con metodologia hta (health technology assessment), della vaccinazione anti-hpv
nelle donne trattate per lesioni hpv-correlate. QIJPH 2019, 8, 7.

26. Available online: https://www.aslroma1.it/news/al-santanna-avviata-la-vaccinazione-anti-hpv-per-le-donne-sottoposte-
a-intervento-di-conizzazione#:~:text=La%20ASL%20Roma%201%20promuove,a%20intervento%20di%20conizzazione%20
cervicale (accessed on 13 March 2023).

27. Available online: https://www.vaccinarsintoscana.org/notizie/2021/02/vaccino-hpv-a-firenze-somministrato-direttamente-
in-sala-operatoria (accessed on 13 March 2023).

28. Pereira, V.C.; Silva, S.N.; Carvalho, V.K.S.; Zanghelini, F.; Barreto, J.O.M. Strategies for the implementation of clinical practice
guidelines in public health: An overview of systematic reviews. Health Res. Policy Syst. 2022, 20, 1–21. [CrossRef] [PubMed]

29. McSherry, L.A.; O’Leary, E.; Dombrowski, S.U.; Francis, J.J.; Martin, C.M.; O’Leary, J.J.; Sharp, L. on behalf of the ATHENS (A Trial
of HPV Education and Support) Group Which primary care practitioners have poor human papillomavirus (HPV) knowledge? A
step towards informing the development of professional education initiatives. PLoS ONE 2018, 13, e0208482. [CrossRef]

30. Hurley, L.P.; Bridges, C.B.; Harpaz, R.; Allison, M.A.; Leary, S.T.O.; Crane, L.A.; Brtnikova, M.; Stokley, S.; Beaty, B.L.; Jimenez-
Zambrano, A.; et al. Physician Attitudes toward Adult Vaccines and other Preventive Practices, United States, 2012. Public Health
Rep. 2016, 131, 320–330. [CrossRef]

31. Pavlovic, D.; Sahoo, P.; Larson, H.J.; Karafillakis, E. Factors influencing healthcare professionals’ confidence in vaccination in
Europe: A literature review. Hum. Vaccines Immunother. 2022, 18, 2041360. [CrossRef]

32. Ariza-Heredia, E.; Gulbis, A.; Stolar, K.; Kebriaei, P.; Shah, D.; McConn, K.; Champlin, R.; Chemaly, R. Vaccination guidelines after
hematopoietic stem cell transplantation: Practitioners’ knowledge, attitudes, and gap between guidelines and clinical practice.
Transpl. Infect. Dis. 2014, 16, 878–886. [CrossRef]

33. Costantino, C.; Casuccio, A.; Caracci, F.; Bono, S.; Calamusa, G.; Ventura, G.; Maida, C.M.; Vitale, F.; Restivo, V. Impact of
Communicative and Informative Strategies on Influenza Vaccination Adherence and Absenteeism from Work of Health Care
Professionals Working at the University Hospital of Palermo, Italy: A Quasi-Experimental Field Trial on Twelve Influenza Seasons.
Vaccines 2019, 8, 5. [CrossRef]

34. Benis, A.; Khodos, A.; Ran, S.; Levner, E.; Ashkenazi, S. Social Media Engagement and Influenza Vaccination During the
COVID-19 Pandemic: Cross-sectional Survey Study. J. Med. Internet Res. 2021, 23, e25977. [CrossRef] [PubMed]

35. Piltch-Loeb, R.; Savoia, E.; Goldberg, B.; Hughes, B.; Verhey, T.; Kayyem, J.; Miller-Idriss, C.; Testa, M. Examining the effect of
information channel on COVID-19 vaccine acceptance. PLoS ONE 2021, 16, e0251095. [CrossRef] [PubMed]

36. Center for Disease Control and Prevention, Standards for Adult Immunization Practice, Page Last Reviewed: 2 May 2016.
Available online: https://www.cdc.gov/vaccines/hcp/adults/for-practice/standards/index.html (accessed on 20 August 2022).

37. National Vaccine Advisory Committee. Recommendations from the National Vaccine Advisory Committee: Standards for Adult
Immunization Practice. Public Health Rep. 2014, 129, 115–123. [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://www.santannapisa.it/sites/default/files/u23658/report_aou2020_web.pdf
https://www.santannapisa.it/sites/default/files/u23658/report_aou2020_web.pdf
http://doi.org/10.2196/jmir.5999
http://www.ncbi.nlm.nih.gov/pubmed/27485512
https://www.aslroma1.it/news/al-santanna-avviata-la-vaccinazione-anti-hpv-per-le-donne-sottoposte-a-intervento-di-conizzazione#:~:text=La%20ASL%20Roma%201%20promuove,a%20intervento%20di%20conizzazione%20cervicale
https://www.aslroma1.it/news/al-santanna-avviata-la-vaccinazione-anti-hpv-per-le-donne-sottoposte-a-intervento-di-conizzazione#:~:text=La%20ASL%20Roma%201%20promuove,a%20intervento%20di%20conizzazione%20cervicale
https://www.aslroma1.it/news/al-santanna-avviata-la-vaccinazione-anti-hpv-per-le-donne-sottoposte-a-intervento-di-conizzazione#:~:text=La%20ASL%20Roma%201%20promuove,a%20intervento%20di%20conizzazione%20cervicale
https://www.vaccinarsintoscana.org/notizie/2021/02/vaccino-hpv-a-firenze-somministrato-direttamente-in-sala-operatoria
https://www.vaccinarsintoscana.org/notizie/2021/02/vaccino-hpv-a-firenze-somministrato-direttamente-in-sala-operatoria
http://doi.org/10.1186/s12961-022-00815-4
http://www.ncbi.nlm.nih.gov/pubmed/35073897
http://doi.org/10.1371/journal.pone.0208482
http://doi.org/10.1177/003335491613100216
http://doi.org/10.1080/21645515.2022.2041360
http://doi.org/10.1111/tid.12312
http://doi.org/10.3390/vaccines8010005
http://doi.org/10.2196/25977
http://www.ncbi.nlm.nih.gov/pubmed/33651709
http://doi.org/10.1371/journal.pone.0251095
http://www.ncbi.nlm.nih.gov/pubmed/33979370
https://www.cdc.gov/vaccines/hcp/adults/for-practice/standards/index.html
http://doi.org/10.1177/003335491412900203
http://www.ncbi.nlm.nih.gov/pubmed/24587544

	Introduction 
	Materials and Methods 
	Context 
	Quality Improvement Strategy 
	Identifying the Gap between Ideal Procedure and Real Practice 
	Defining Strategies to Close the Gap between Ideal Procedure and Real Practice 
	Quality Improvement Strategy Outcome Measures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

