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ABSTRACT
Introduction: Human papillomavirus infection (HPV) affects 70–80% of female population throughout
the lifetime, exposing them to the risk of developing genital warts and cervical cancer. Despite these
correlated risks and the demonstrated efficacy of the vaccine, coverage rates for two-three doses are
around 70% in Italy and 67% in Piemonte (below the expected 95%). Aim of the study is to investigate
whether this situation is due to a lack of information and awareness among young adults.
Results: Students showed increased knowledge after the intervention and more than 90% found the 3
informative materials as sources of useful information. After the intervention students would strongly
recommend HPV vaccination (OR = 3.45; p < 0.001).
Discussion: Higher rates of correct answers after the distribution of informative material underline the
importance of knowledge delivery. Differences among the kind of material were reported; it appears
that a combination of leaflet’s positive features, such as clarity and intelligibility, and article’s complete-
ness of information represents the best solution to reach communication goals in vaccination cam-
paigns targeted on educated populations.
Methods: Researchers conducted an experimental study on a large population of undergraduate
students from University of Turin. Participants’ knowledge about HPV was assessed with questionnaires
before and after the examination of 3 different kinds of informative material (journal article describing
HPV infection, gynecologist video-interview and institutional leaflet about HPV prevention) on HPV and
vaccine. Differences among groups were explored by using univariate tests, differences in pre- post-
knowledge were assessed with McNemar tests. Relevant associations were searched with logistic
regression models.
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Introduction

Human papillomavirus infection (HPV) is the most common
sexually transmitted infection (STI), affecting around 70-80% of
the female population throughout lifetime.1 There are more than
100 different genotypes of the virus; of these, around 40 are
responsible of both low-risk and high-risk genital HPV infec-
tions (including warts); in this group we can find both “high
risk” genotypes, as HPV16 and HPV18, that cause 70% of
cervical cancer reported cases, and “low risk” genotypes, like
HPV6 and HPV11, responsible of 90% of genital warts cases.
HPV vaccine was firstly licensed in the United States (US) and
then in the European Union (EU) in 2006,2,3 while in Italy the
vaccine was introduced in 2007. Although, since the beginning
of the vaccination campaign, the acceptance rate has been lower
than expected, despite the demonstrated safety and reliability of
the vaccine;4 nowadays, the vaccination coverage for two-three
doses is around 70% in Italy and 67% in Piemonte Region, versus
an expected coverage of 95%.5-8 This mediocre result could
mainly be related to a general lack of information.9,10 In fact,
currently, the attention should be focused on the development of
suitable communication strategies, involving both healthcare

professionals and citizens, in order to spread the most correct
hints about the efficacy and safety of immunization tools.11

Currently, a number of different communication strate-
gies concerning primary prevention and particularly vacci-
nation can be found on internet web-sites, online forums
and blogs, mass-reaching broadcast media advertising (tele-
vision and radio programs), print-based materials, audiovi-
sual materials, and the newest multimedia initiatives.12 As
reported,13 these methods are also used in HPV vaccination
campaigns. However, considering that the results are still
unsatisfying at this date, it may be advisable to strengthen
the development and promote the use of new instruments,
such as information technology devices (audio, video, com-
puter-based and mixed).14 Therefore, some authors have
studied the impact of paper15 and video16 information
materials on the improvement of audience’s knowledge,
whereas Krawczyk and colleagues17 showed that both
paper and video materials can lead to a statistically signifi-
cant increase of knowledge when compared to a control
group. Moreover, the study by Kelly and colleagues demon-
strated that general population’s knowledge about the vac-
cine, proportionally increases with the exposure to scientific
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articles and to television reports about HPV.18 Furthermore,
it is known that when topics like carcinogenicity of the
virus and the free offer of a vaccine intervention are treated
in media campaigns, the acceptance rate of the vaccination
grows.19,20

Although, at the same moment, these new channels of infor-
mation and their easy accessibility may also represent a vehicle
for the spread of misleading information, which is usually deliv-
ered by anti-vaccination movements and that can often lead to
harmful consequences for the whole population 12,21,22

The present study aims to compare three different informa-
tive materials in order to assess which one is the most effective
in increasing the awareness about the importance of immuniza-
tion against HPV in a sample of university students.

Results

Characteristics of the sample

Since none of the students refused to take part to the research,
the response rate was 100%.

Of the 565 participants who answered to the questionnaire,
437 were females (77.3%), with a mean age of 22.3 years
(SD ± 3.74). The large majority of participants (93%) was
born in Italy. Of the female sample, 58.8% was vaccinated
for HPV. 418 (74%) participants were Nursing students (163
attending first year course, 150 second year, 105 third year),
88 (15.6%) participants were Education sciences students (67
attending second year, 18 third year) and 57 (10.5%) partici-
pants were Engineering students (attending first year course).

After the randomization process, the groups were divided
in the following way: 187 students (33.1%) read the newspaper
article, 194 (34.3%) examined the leaflet and 184 (32.6%)
watched the video. Sample characteristics are reported in
Table S1 (included in supplementary material).

Assessment of sample knowledge

The first questionnaire outlined a good general knowledge
regarding certain topics, such as sexual intercourse as way of
transmission of HPV infection, the existence of a correlation
between the virus infection and the presence of cervical cancer,
the use of preventive screening and of methods of contraception
even after vaccination. Although, the initial knowledge appears
to be reduced when referring to other topics, such as HPV as

cause of genital warts, the existence of positive results of vaccine
experiments, reduced incidence of vaccine’s side effects and the
duration of immunity (Table 1).

After the students received and viewed the informative
material, the number of correct answers improved signifi-
cantly, with peaks close to 100% for each group of students
and received material; however, some exceptions are present
(Table 1).

Figure 1 graphically displays the most significant knowl-
edge improvements to some specific questions and the main
differences occurring among the 3 different groups’ percen-
tages of improved correct answers.

For what concerns the question about the association
between HPV infection and presence of genital warts, it is
possible to observe that 14% of the students enrolled in the
video group (V), 20% of those in the leaflet group (F) and
12% of the subjects in the article group (A) answered correctly
during the first questionnaire. The percentages of correct
answers at the same question rose to 65% for V group, 24%
for F group and 82% for A group during the second ques-
tionnaire (after receiving and viewing the informative mate-
rial); the differences between the percentages of correct
answers pre- and post- distribution of informative material
are statistically significant for the video and the article groups
(p < 0.001 McNemar test) but not for the leaflet one
(p = 0.12).

The percentages of correct answers to the question about
the presence of experiments with satisfactory results at pre-
questionnaire were: 25% video group, 16% leaflet and 15%
article. After the material distribution the percentages chan-
ged as follows: 31% V, 19% F and 77% A. The differences
between pre- and post-distribution correct answers percen-
tages are statistically significant for the article (p < 0.001
McNemar test) and the video groups (p = 0.03 McNemar
test), but not for the leaflet one (p = 0.25 McNemar test).

The percentages of correct answers to the question “The
vaccine can cause severe side effects” at pre-intervention were:
15% V, 20% F and 7% A. After the distribution of informative
material among the three different groups the percentages
changed to: 30% V, 74% F and 71% A. The difference between
pre- and post-distribution correct answers percentages is sta-
tistically significant for all three groups (p < 0.001 McNemar
test).

All the results are resumed in Table 2.

Table 1. Percentages of correct answers pre-intervention.

Pre-intervention Post-intervention

Article Leaflet Video Article Leaflet Video

a) HPV infection is rare 48% 50% 46% 81% 92% 92%
b) HPV infection is transmitted through sexual intercourses 79% 78% 77% 97% 100% 100%
c) HPV infection can cause cervical cancer 94% 78% 83% 97% 90% 100%
d) Genital warts are caused by HPV 12% 20% 14% 82% 24% 65%
e) Men cannot be infected with HPV 56% 55% 53% 79% 79% 78%
f) It is sufficient to use condom to avoid infection 32% 33% 32% 80% 74% 92%
g) After vaccination the use of condom can be reduced 79% 84% 81% 95% 89% 92%
h) Vaccine allows to avoid further Pap-tests in the future (screening) 73% 79% 68% 98% 100% 96%
i) A person may be infected with HPV and not be aware of it 71% 73% 70% 98% 94% 96%
j) Experiments gave satisfactory results 15% 16% 25% 77% 19% 31%
k) The vaccine provides a permanent immunity 26% 28% 29% 71% 57% 56%
l) The vaccine can cause severe side effects 7% 20% 15% 71% 74% 30%
m) HPV-related diseases are treatable/curable 46% 53% 46% 88% 68% 70%
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Figure 1. Differences among the percentages of correct answers pre- and post- intervention to three questions in the three different groups.
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Opinions about material

After the consultation of the material we first asked to the
students of each group what feelings the material spread to
them; globally all the materials caused interest (A 69%, F 70%,
V 75%), and about 50% of the students of each group declared
that the materials increased their curiosity about the topic (A
44%, F 41.7%, V 39%). The video showed the worst results in
terms of reported negative feelings (7.6%) and anxiety
(15.2%). On the other hand, a feeling of relief was referred
by 11.3% of the students who read the leaflet, by 7.5% of the
students who received the newspaper article and by 0.5% of
the students who watched the video. Complete results are
reported in Table S2 (included in supplementary material).

In addition, we asked the students what they thought about
the material in terms of quality of information, clarity, con-
tents, understandability and quality of the used terms
(Table 3). Statistically significant results suggest that the stu-
dents found that the information was clear (A 90.8%, F 91.2%,
V 82%; p = 0.041) and understandable (A 92.5%, F 97.4%, V
94.6%; p < 0.001). The best opinion results to the questions
“Did the material include all the needed information?” “Did
the material clarify my doubts about the topic?” and “Could
the acquired information help me for personal choices?” were
performed by the article, with statistically significant differ-
ences (Table 3). Finally, we asked if the technical terms
included in the informative materials were also adequately
explained, and the leaflet with 96.9% of affirmative answers
obtained the higher result (A 86.6%, V 86.9%; p < 0.001).

The following step consisted of few questions asking the
students if, in their opinion, further information should be
included in the material, and, if so, to specify what kind of
information; the students who answered “yes” were 23.5% for
the newspaper article, 53.1% for the leaflet and 45.6% for the
video. The topics that students from all groups would have
preferred to more in-depth explore were risks and side effects
of the vaccine, vaccination in male subjects, vaccination in
older females with an active sex life and vaccination’s costs; in

addition, the sample who received the leaflet also asked for
more information about vaccine’s efficacy and safety data.

After this passage, the students had to give their overall
utility evaluation of the informative tools, assigning a mark
which ranged from 1 to 10 (1 was for “without utility” 10 was
for “very useful”): the article scored 8.05 (SD ± 1.2), the leaflet
7.65 (SD ± 1.3) and the video 7.77 (SD ± 1.4). As already
explained in the methods section, based on this last question
about utility, we decided to dichotomize the results in “useful”
if the vote was ≥8 and not useful if the vote was ≤7 (according
to the average score of the answers). Finally, we performed a
logistic regression to evaluate the impact of other factors on
this answer (Table 4). Interestingly, this analysis shows how
students who saw the video interview found their informative
tools more useful than the students who received the other
two materials (OR = 1.82, 95% CI: 1.12–2.95). Moreover, the
students who were intended to recommend the HPV vaccina-
tion found materials more useful than the other students who
would not recommend it (OR = 3.45, 95% CI: 2.04–5.84).

Gender, age and university course did not influence the
perception of materials’ usefulness.

Discussion

Overall, the sample showed a discrete knowledge about HPV
infection and its related diseases. The higher rate of correct
answers after the distribution of the informative material
underlines the importance of information delivery in achiev-
ing better knowledge of the topic. In particular, three main
themes appear to be worth of major focus and in-depth
discussions when referring to information-delivery to young
adults: HPV and genital warts, positive results from vaccine
experiments and vaccine’s side effects. The differences

Table 2. Differences among the percentages of correct answers pre- and post- intervention to three questions in the three different groups.

Material Pre questionnaire (%) Post questionnaire (%) Difference (%) p value*

Genital warts are caused by HPV Article 12% 82% +70% p < 0.001
Leaflet 20% 24% +4% P = 0.12
Video 14% 65% +51% p < 0.001

Experimentations gave satisfactory results Article 15% 77% +62% p < 0.001
Leaflet 16% 19% +3% p = 0.25
Video 25% 31% +6% p = 0.03

The vaccine can cause severe side effects Article 7% 71% +64% <0.001
Leaflet 20% 74% +53% <0.001
Video 15% 30% +15% <0.001

*McNemar test

Table 3. Answers to the question “In the material I found that” (%) in the three
different groups.

Article Leaflet Video p-value

Precise and unambiguous information 90.9% 91.2% 82% 0.041
Clear information 92.5% 97.4% 94.6% 0.292
It contains all the necessary information 81.2% 53% 57% <0.001
Clarified my doubts 83.4% 71.6% 75% 0.048
Technical terms are understandable 86.6% 96.9% 86.9% 0.001
The information are useful to drive personal

choices
92.5% 82.5% 86.9% 0.018

Table 4. Multivariate results on usefulness of materials.

“Was the material useful?”

OR 95%CI p-value

Gender Female 1 - -
Male 1.33 (0.75–2.35) 0.33

Agea 0.95 (0.79–1.13) 0.55
University course Nurse 1 - -

Education
science

1.16 (0.60–2.01) 0.60

Engineering 0.60 (0.28–1.27) 0.18
Would you recommend HPV
vaccination

Yes 3.45 (2.04–5.84) <0.001
No - - -

Type of informative material Leaflet 1 - -
Article 1.57 (0.98–2.51) 0.06
Video 1.82 (1.12–2.95) 0.02

a “Age” is considered as continuous variable
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between correct answers at pre- and post-informative ques-
tionnaires showed a significant lack of knowledge concerning
these three issues.

Moreover, our analysis shows that the type and the com-
position of informative material in medical topics can differ-
ently motivate positive or negative feelings in a target
population. Globally, all the materials examined obtained
good judgment, and at the same time feelings like interest
(all the materials have percentage nearby 70%) and curiosity
(all materials valuated around 40%) achieved great results,
whereas negative feelings and anxiety were observed in
fewer answers, respectively less than 10% and 15%
(Table S2). However, some differences were already pointed
out by previous papers, such as the preferences for brief
written materials and webpages, which are worth of experts
consideration for future information campaigns23,24 that
should also be tailored for each country and its most opera-
tional channels of communication.25

The main differences outlined by this paper start from the
results concerning acquired knowledge of the topic: while the
newspaper article represents the source of information more
related to a gain of correct answers at the second questionnaire,
the leaflet displayed lack of information, especially regarding the
experiments results and the vaccine’s reliability questions.

In addition, the leaflet seems to reach the best results in
terms of comprehensibility and simple use of technical
terms, but, at the same time, it scored the worst results in
terms of completeness and need for more information,
especially about efficacy and safety. In fact, more than
50% of the sample required additional information regard-
ing possible side effects of vaccination, HPV infection
symptoms and therapy, HPV transmission and prevention
and the male role in vaccination programmes. The video-
tape collected the worst results, causing the lowest percen-
tages of students feeling relief and also the highest rates of
anxiety/concern among the three groups. Nevertheless, it
appears to be better than the leaflet in terms of comprehen-
sibility and completeness of information; such discrepancies
among these two different kinds of material are probably
explained by the presence of diverse emotional components,
which might influence the approach to the topic through
the video material. Moreover, the anxiety results could be
attributed to the authority and strength with which the
gynecologist explained HPV infection risks. These problems
could be avoided using a more direct communication
between common population and healthcare operators. In
fact, it is demonstrated that the use of open questions
incorporating psychological assessment, demonstrating
empathy, discretion and politeness, are keys for a strong
doctor-patient relationship,12,26 and are essential for beha-
vioral changes. However, other studies comparing this kind
of informative method with others are needed, in order to
better understand its effectiveness.

Finally, most of the students found the materials useful for
personal choices and this result seems to be uninfluenced by
confounders and suggests that health interventions could actu-
ally modify behaviors; for this reason it would be an appropriate
choice to design better structured interventions that could also
meet the need of more understandable health information.

Limitations

Limitations of the study are the use of convenience sampling,
the peer influence of opinions within classmates and the
impossibility to check the reliability of the answers.
Furthermore, the survey was conducted on a sample of uni-
versity students with high education level and for this reason
results could be different in other contexts.

Finally, another point of weakness of this study is the lack
of a long-term assessment about the intention of the sample
to get vaccinated.

Conclusion

After our evaluation, it appears that an informative tool that
can combine the leaflet’s positive features, such as clarity,
use of simple terms and intelligibility, with the newspaper
article’s completeness of information, could represent the
best solution to reach relevant communication goals in
vaccination campaigns. These results are valid especially
for our target; in fact, university students are used to read
complex information, and, for this reason, the newspaper
article allows the students to spend higher focus on the
content’s information and more time to think about the
treated issues, rather than the video or the leaflet.
Furthermore, the results show a need for information con-
cerning health arguments that must be considered by health
operators, who need to better deal with communication
strategies, using up-to-date methods and, at the same time,
they must not underestimate the importance of face-to-face
counselling between doctors and patients.

Methods

Population

Between February and June 2015 an experimental study was
conducted by recruiting 565 undergraduate students attending
different degree courses (nursing, engineering and professional
education) at the University of Turin (Italy). All students present
in classrooms during the days of the survey (which were different
for the 3 courses) were considered eligible and decided to partici-
pate, therefore the response rate is based on this total number of
students (n = 565, 100%). Two trained medical doctors attending
the School of Public Health at the University of Torino adminis-
tered questionnaires to students during regular class sections.
Participation was voluntary, anonymous and without compensa-
tion. The study was approved by the Institutional Ethical Review
Board of the Department of Public Health of University of Torino.
The returning of the completed survey was accepted after the
participants filled out a written consent form.

The questionnaire

An ad hoc questionnaire, based on literature,27–29 was rea-
lized. It was composed by 2 different sections administered in
two different moments:

● The first one was comprised of 23 open and closed-ended
questions, which investigated the sociodemographic
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characteristics of the sample, current knowledge and atti-
tudes towards HPV vaccination. This section was com-
piled by the students before the examination of the
informative materials described in the following
paragraph;

● The second one contains 27 open and closed-ended ques-
tions; a number of these were the same of the first section,
assessing knowledge about HPV, while other questions
were different from the first section, and explored the
effects of the three different tools of information in terms
of attitudes and behavior towards HPV vaccination. As
these questions wanted to investigate the materials’ char-
acteristics and possible effects on students’ HPV knowl-
edge and feelings, the second section was compiled after
the examination of the informative material.

Randomization

After the administration of the first part of the questionnaire,
each student was randomly assigned to one of the three groups.
The randomization was made with a blind draw performed by
one of the students of each classroom. The main objective of the
randomization was to obtain an even sample size among the
three different groups. The students, once divided, had the
chance to examine the 3 different materials in 3 different class-
rooms. The video was projected in one of these classrooms.

The procedure is described in Figure 2.

The informative materials

The three groups differed because of the kind of informative
materials they had to examine before answering to the second
section of the questionnaire. These materials were:

(1) Leaflet and invitation letter (F) sent by Piemonte Region
(as stated by Piemonte Region in theDGRn° 8–8167 (11/
2/2008) to each Local Health Unit, which reached girls

aged 11–12 years with the purpose of inviting them to the
vaccination center and providing basic information
about HPV infection and vaccination.

(2) Newspaper article (A), selected from one of the most
commonly read Italian newspapers (Corriere della
sera, www.corriere.it) heading: “HPV vaccine, the
answers to parent’s most frequent questions”, concern-
ing both the aspects of prevention and therapy of
virus infection.

(3) Video interview (V) with a gynecologist expert in HPV,
focused on social and medical aspects of the HPV
infection.

All the materials contain similar information regarding
HPV prevention and vaccine characteristics. Each group had
20 minutes to view the material in the classroom; hereafter
they filled in the second part of the questionnaire.

The students, once divided according to the draw, had the
chance to examine the 3 different materials in 3 different
classrooms. The video was projected in one of these
classrooms.

Opinions about materials

After the consultation of the material we also asked to the
students of each group what feelings the material spread to
them, in order to assess if the more instinctive reactions to the
informative materials were positive or negative. Since this
aspect may be analyzed as a proxy indicator of the quality of
the information included in the material, we subsequently
asked the students to also evaluate the clarity of information,
the presence of understandable technical terms and the com-
pleteness of the delivered information.

Statistical analysis

Firstly, a descriptive analysis of the sample was conducted, con-
sidering the distribution of gender, age, degree course and year of

Figure 2. Randomization of the enrolled population.
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course. Results were expressed in frequencies and percentages for
dichotomous variables andmeanwith standard deviation (SD) for
continuous variables. Differences among groups were explored
using Chi Square tests. McNemar tests were also performed, in
order to compare differences of percentages of the correct answers
before and after the administration of the informative materials.
Regarding the outcome based on the question about the utility of
the 3 different informative materials, we examined the average
score deriving from the answers and decided to dichotomize the
results in “useful” if the votewas≥8 and “not useful” if the votewas
≤7. Logistic regression models were performed in order to obtain
adjusted measures of association (Odds Ratios with the respective
95% Confidence Intervals). Results with a p-value below the
threshold of 0.05 were considered statistically significant. The
results were analyzed using the statistical software StataMP13
(Stata Corp., College Station, TX, 2013).
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