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Abstract

Background: Human papillomavirus (HPV) is one of the most common sexually transmitted infections
globally and is associated with the development of various malignancies, particularly cervical cancer. Given
its public health impact, understanding the population’s knowledge, attitudes, and behaviors related to
HPV is essential for the design of effective preventive strategies.

Aim: The aim of this study was to investigate the knowledge, beliefs, and behaviors of the population
of Crete regarding HPV.

Methods: A descriptive cross-sectional study was conducted between November 2023 and January
2024. The questionnaire by Saulle et al. (2013) was used for data collection. Statistical analysis was per-
formed using SPSS.

Results: Among the 130 participants, 40% reported obtaining information about HPV from a doctor,
while 10% were unaware of the virus. Most respondents (72.3%) believed the state bears responsibility
for public information. Regarding HPV vaccination, only 10% were vaccinated, while 33.3% cited older
age as a reason for not receiving the vaccine. Moreover, 70% agreed that vaccination should occur before
the onset of sexual activity. Half of the respondents reported engaging in sexual activity more than twice
a week, while 20% had over five sexual partners in the last five years. Condom use was reported by only
half of the participants. High awareness was observed regarding HPV's association with cervical cancer
(80.8%) and warts (83.8%), and 81.5% correctly stated that both men and women should be vaccinated.

Conclusions: The findings indicate a generally good level of knowledge about HPV among Cretan res-
idents, particularly among those who received information from healthcare professionals. Structured,
state-supported health education campaigns are needed to enhance public understanding and promote
prevention efforts, including vaccination.
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Introduction

Human papillomavirus (HPV) is a DNA virus of the
Papillomaviridae family and includes more than 200
identified genotypes, of which approximately 40 infect
the anogenital mucosa and are transmitted primarily
through sexual contact [1,2]. Based on oncogenic po-
tential, HPV types are classified into low-risk types-
typically associated with genital warts-and high-risk
types, such as HPV-16 and HPV-18, which are strongly
associated with the development of malignancies, par-
ticularly cervical cancer [3,4].

While the majority of HPV infections are asympto-
matic and self-limiting, persistent infection with high-
risk types can lead to precancerous lesions and
invasive cancers affecting not only the cervix but also
the anus, penis, oropharynx, and larynx [5,6]. HPV is
now considered the most common sexually transmit-
ted infection worldwide, posing significant challenges
to public health systems due to both its silent progres-
sion and its oncogenic potential [7,8].

Global studies have revealed considerable variation
in HPV prevalence by region. For instance, prevalence
reaches as high as 57.7% in parts of Asia, 33.6% in East
Africa, and around 20% in many European countries
[8,9,10]. In Greece, studies have shown relatively high
HPV prevalence rates as well, ranging from 22.7% to
24.6% among sexually active women [11,12,13].

HPV infection is most prevalent among young
women under the age of 25 and is linked to risk factors
such as early onset of sexual activity and a high number
of sexual partners [14,15]. Prophylactic HPV vaccina-
tion, introduced over the past two decades, has
demonstrated efficacy in preventing high-risk HPV in-
fections and associated diseases [16]. Nevertheless,
uptake rates remain suboptimal in many populations,
often due to limited awareness, misinformation, and
vaccine hesitancy [17,18].

Understanding the public's knowledge, attitudes,
and behaviors toward HPV is essential for the devel-
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opment of effective public health strategies. Despite the
public health significance of HPV, no recent data exist
on the level of awareness and behavioral patterns re-
lated to HPV in the Cretan population. This study aims
to fill this gap by investigating the knowledge, percep-
tions, and preventive practices of individuals residing
in Crete.

Aim

The aim of this study was to assess the knowledge,
attitudes, and behaviors of adult residents of Crete re-
garding human papillomavirus (HPV) and its preven-
tion.

Objectives

To evaluate the level of knowledge among partici-
pants about HPV transmission, associated diseases,
and prevention strategies.

To assess attitudes toward HPV vaccination and the
factors influencing vaccination uptake.

To investigate sexual behaviors and protective prac-
tices relevant to HPV transmission.

To explore the extent of engagement in cervical can-
cer screening (Pap test) among women.

To identify demographic and informational factors
associated with HPV knowledge and preventive behav-
ior.

Data collection

Data were collected using a structured question-
naire developed and previously validated by Saulle et
al. (2013) for assessing knowledge, attitudes, and be-
haviors related to HPV in young women [19]. The orig-
inal version of the instrument reported a Cronbach’s
alpha of 0.78 in the validation study (Saulle et al.,
2013). Given the scope and design of the current study,
no additional reliability testing was conducted.

The questionnaire was translated into Greek and
linguistically adapted for the target population follow-
ing a forward-backward translation process. Although
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Table 1. Demographic characteristics of participants

n %
Gender men 51 39.2
women 79 60.8
Age, years Mean * SD [min, max] 39.7+£12.2 [18-62]
<40 62 47.7
40+ 68 52.3
Educational status High School 17 131
Technological School 21 16.2
University 44 33.8
MSc 38 29.2
PhD 10 7.7
Marital status Single / divorced 46 35.4
Married, in a relationship 84 64.6
Occupation Employed 118 90.8
Unemployed, householder 12 9.2

SD: standard deviation, min: minimum, max: maximum

no formal psychometric validation (e.g, internal con-
sistency analysis) was performed in the current study,
the instrument was reviewed by a panel of health sci-
ence professionals for face and content validity. A small
pilot test (n=15) was also conducted to confirm the
clarity and comprehension of the translated items.

The questionnaire consisted of three sections:

Section A: Demographics (age, gender, education,
marital status, etc.)

Section B: Knowledge about HPV transmission,
health implications, vaccination, and screening (14
items; score range: 0-14; scaled to 0-100).

Section C: Attitudes and self-reported behaviors re-
garding HPV vaccination, sexual health practices, and
use of preventive services.

Materials and Methods

Study Design, Population & Setting: This study em-
ployed a descriptive cross-sectional design. Data were
collected between November 2023 and January 2024
in the island region of Crete, Greece.

Crete is the largest island in Greece, with an esti-
mated population of approximately 620,000 residents.
It is characterized by a rich demographic and geo-

graphic diversity, combining urban centers, semi-
urban areas, and rural communities. This diversity,
along with the island’s cultural uniqueness, makes ita
relevant and meaningful setting for examining public
knowledge, attitudes, and behaviors related to HPV
and its prevention.

The study targeted adult residents of Crete (aged
218 years), regardless of gender, educational back-
ground, or socioeconomic status. Participants were re-
cruited using a convenience sampling method from
public locations, healthcare facilities, and community
settings across various regional units of the island.

Inclusion criteria included permanent residence in
Crete, age 18 or older; ability to understand and com-
plete the questionnaire in Greek, and provision of in-
formed consent. Exclusion criteria included temporary
residence, language or cognitive barriers, participation
in another similar study, or refusal to participate vol-
untarily.

A total of 130 individuals participated in the study.
No formal sample size calculation was conducted due
to the exploratory nature of the research; however, ef-
forts were made to include a demographically diverse
sample.

Ethical Considerations: Participation was voluntary,
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Table 2. Knowledge about HPV-related conditions

Answers
Yes No I do not know
n % n % n %
Cervical cancer 105 80.8 14 108 11 8.5
Warts 109 838 12 9.2 9 6.9
Laryngeal cancer 47 36.2 49 377 34 26.2
Urinary tract infection (recurrent cystitis) 31 23.8 37 285 62 47.7
Bladder cancer 30 23.1 40 308 60 46.2
Coronary cancer 30 23.1 56 431 44 33.8
Anal cancer 42 32.3 36 277 52 40.0
Irritable bowel syndrome 9 6.9 65 50.0 56 43.1

Binomial tests between correct (Yes) and incorrect (No, I do not know) responses. Significant difference in all responses at p<0.01 level.

anonymous and confidential, and although the study

involved minimal risk, participants were informed of Statistical Analysis
the purpose of the research and provided written con- Data were entered and organized in Microsoft Excel
sent. and subsequently analyzed using IBM SPSS Statistics for
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Figure 1. Sources of HPV vaccine information.
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Table 3. Vaccination status and reasons for non-vaccination

Questions n %
Have you been vaccinated for HPV? Yes 32 24.6
No 98 75.4
What was the reason for Due to advanced age 43 55 331 423
not being vaccinated? n=98 My doctor has not advised me 20 20.4
High cost 11 11.2
I didn't know about the vaccine 9 9.2
Concern about side effects 3 3.1
I consider it to concern women 2 2.0
At the moment, I do not consider it necessary 2 2.0
Stable relationship/No sexual contact 2 2.0
Negligence 1 1.0
I have not yet scheduled the vaccination 1 1.0
I am a carrier of HPV 1 1.0
They did not give an answer 3 3.1

Windows, Version 25.0 (IBM Corp., Armonk, NY, USA).

Descriptive statistics were used to summarize the
data. Categorical variables (e.g, gender, vaccination
status, source of information) were presented as ab-
solute and relative frequencies. Continuous variables
(e.g., age, knowledge score) were summarized using
means, standard deviations, and ranges where appro-
priate.

The primary outcome was the HPV knowledge
score, derived from 14 multiple-choice items. Each cor-
rect answer was assigned 1 point; incorrect or “I don’t
know” answers received 0 points. The raw score
(range 0-14) was then normalized to a scale of 0 to
100 for interpretability.

Normality of the knowledge score distribution was
assessed using Q-Q plots and the Shapiro-Wilk test.
Due to substantial non-normality and skewness, non-
parametric statistical tests were applied:

Mann-Whitney U test was used to compare knowl-
edge scores between two independent groups (e.g.,
vaccinated vs. unvaccinated).

Kruskal-Wallis H test was used for comparisons
among more than two groups (e.g., education levels).

Binomial tests were performed on individual
knowledge items to assess whether the proportion of

correct answers differed significantly from the ex-
pected 50% threshold.

All tests were two-tailed, and statistical significance
was setatp < 0.05.

Results

Demographic Characteristics

A total of 130 individuals participated in the study,
of whom 60.8% were women. The mean age was 39.7
years (SD #12.2), with 52.3% of participants aged over
40. Most respondents had a university degree or
higher (70.7%), while 64.6% were married or cohab-
iting (Table 1).

Knowledge About HPV

A high proportion of participants correctly identi-
fied the association between HPV and cervical cancer
(80.8%) and genital warts (83.8%). However, knowl-
edge was significantly lower regarding its association
with other cancers, such as anal (32.3%), laryngeal
(36.2%), and bladder (23.1%) cancer (Table 2).

Only 40% of participants reported having received
information about HPV vaccination from a gynecolo-
gist, while 36.9% cited the internet as their main
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Table 4. Sexual behavior and contraceptive use

n %
How frequently do you never, rarely, or <1 time/month 17 13.1
have sexual contact? 1-2 times/month 22 16.9
1 time/week 26 20.0
2 times/week 39 30.0
>2 times/week 26 20.0

At what age did you have
your first sexual contact?

mean age + SD (min, max)

8.32.0 (14-24)

How many sex partners have you 1 62 48.1
had contact with in the last five years? 2 5 3.9
3 4 3.1
4 2 1.6
5+ 26 20.2
No response 30 23.3
How many sex partners have you 1 81 62.8
had contact with in the last 12 months? 2 7.0
3 5.4
4 6 4.7
5+ 5 39
No response 21 16.3
When you have sexual intercourse, do you No 51 39.5
and your partner use any method Yes 74 57.4
of contraception? No response 4 3.1
Which contraceptive method(s) do you use? condom 60 46.5
spiral 7 5.4
withdrawal 24 18.6
contraceptives 5 3.9
menopause, tubal ligation, etc 2 1.6
No protection 31 24.0
Did you or your partner use a condom No 72 55.8
during your last sexual interaction? Yes 53 41.1
No response 4 3.1

source. Notably, 9.2% stated they had no knowledge of
the vaccine (Figure 1).

Vaccination Knowledge and Attitudes

Most participants (70%) correctly stated that HPV
vaccination should occur before the onset of sexual ac-
tivity. However, only 31% knew that the ideal age is 9-
13 years, while 12% were unsure. A majority (81.5%)
recognized that both men and women should be vac-
cinated (Figure 2).

Only 24.6% of respondents reported being vacci-
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nated. The main reason for non-vaccination was "older
age" (33.1%), followed by lack of medical advice
(20.4%) and cost (11.2%) (Table 3) (Figure 3).

Sexual Behavior and Use of Protection

Half of the respondents (50%) reported having sex-
ual intercourse more than twice per week. One in five
(20.2%) reported having more than 5 sexual partners
in the past 5 years. Despite this, condom use was in-
consistent: 39.5% reported not using any contracep-
tive method, and 55.8% did not use a condom in their
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Table 5. Pap test awareness and preventive behaviors

Do you know about the Pap test? (female)

Have you ever had a pap test? (certain cervical cancer screening test) (female)

During the pap test, do you have good communication with
your gynecologist? (female)

Have you noticed any change in your Pap test results? (female)
Would you have a pap test after vaccination? (female)

Has a health professional talked to you about hpv?

last sexual encounter (Table 4).

Pap Test and Preventive Practices

All female participants (100%) stated they were
aware of the Pap test, and 93.7% had undergone one.
All women reported satisfactory communication with
their gynecologist. However, only 54.6% of all respon-
dents had ever received information about HPV from
a healthcare professional (Table 5).

HPV Knowledge Assessment

Participants’ responses to the structured knowledge
assessment revealed strong awareness of HPV’s link to
certain conditions. Specifically, 80.8% correctly asso-
ciated HPV with cervical cancer and 83.8% with geni-
tal warts. In contrast, knowledge regarding other
HPV-related diseases was considerably lower: only
36.2% identified a link with laryngeal cancer, 32.3%
with anal cancer, and just 23.1% with either bladder
or esophageal cancer. A notable 93.1% of respondents
incorrectly denied any connection between HPV and
irritable bowel syndrome, suggesting confusion about
the virus's scope.

In terms of transmission and symptomatology, a
large majority (86.9%) erroneously believed that HPV
infection is always symptomatic. Additionally, only
30.8% of participants correctly identified the appro-
priate vaccination age group (9-13 years), and just
40% reported having been informed about HPV vac-

Answers

No Yes
n % n % p-value
0 79 100.0 -
5 6.3 74 93.7 <0.001
0 74 100.0
62 83.8 12 16.2 <0.001
0 31 100.0 -
59 45.4 71 54.6 0.335

cination by a gynecologist. On a more positive note,
81.5% of respondents accurately stated that both men
and women should be vaccinated, reflecting encourag-
ing levels of awareness regarding gender-inclusive pre-
vention (Table 6).

These findings indicate a relatively high level of
awareness regarding HPV’s primary risks but reveal
persistent misconceptions related to transmission
characteristics, disease range, and preventive guide-
lines.

Discussion

The findings of this study highlight both encourag-
ing trends and critical gaps in the knowledge, attitudes,
and behaviors of the adult population in Crete regard-
ing HPV and its prevention. Participants demonstrated
a relatively high level of awareness about the link be-
tween HPV and cervical cancer (80.8%) and genital
warts (83.8%). These results are consistent with prior
Greek studies, such as Georgiou (2023), in which
70.5% of women were aware of the connection be-
tween HPV and cervical cancer, and Paraskevopoulou
(2021), where 93.3% of parents recognized this link
[20,21). Similarly, in Litaina (2024), 90% of women re-
ported awareness of the HPV vaccine [22].

However, knowledge of other HPV-related cancers
as laryngeal, anal, bladder, remained limited in our
study. Comparable findings were reported by Hatzi

248

VOLUME 24, ISSUE 4 OCTOBER-DECEMBER 2025



Kyrkou ef al

90
80
70
70
60
50
40
31

30

20 16,2

81,5

13,9

10,7
10 5 46
i ) .U Ul
o P o = -— -—

7, &2 & s I = 2 2 2 ot 7 2 =] o = 2
4 o 4 2 & o < < < G} z ) I 2 I 9]
3 = 3 = o g > s = 2 o g 2 2 £ g
O e O Z 2 = o ~ 00 = 2 = e e =
« - « = T ) 5 o 7 = = ©) o o
= - = = z A = = Z w =
z < z < o} = o = o)
| Z — = o > a <§( a
< e} x 2 = o - -
= (%} =)
x < <
w Q w
(%] ) wv
i ° 7

w
= O
i I T
= =
w = o
o w
o > =
o S <
@ o)

o

~

=

==

'—

=)

o)

=

o
WHEN SHOULD SOMEONE GET VACCINATED AT WHAT AGE SHOULD SOMEONE UNDERGO WHO SHOULD BE

AGAINST HPV? HPV VACCINATION? VACCINATED?

Figure 2. Vaccination knowledge.

(2012) and Petroglou (2017), indicating that aware-
ness continues to focus narrowly on cervical pathology
[17,23]. This suggests that public health messaging in
Greece has largely emphasized female reproductive
consequences of HPV, potentially under-representing
its broader oncogenic impact on both sexes.
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National health education should broaden its scope
to include HPV's role in non-cervical cancers, especially
oropharyngeal and anal cancers, with emphasis on rel-
evance to both men and women.

A significant proportion of participants (86.9%) in-
correctly believed that HPV infection always presents
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with symptoms. This reflects a misconception that may
delay screening or preventive behaviors among
asymptomatic carriers. In terms of vaccination aware-
ness, although 70% of participants correctly indicated
that the vaccine should be administered before sexual
debut, only 31% correctly identified the recommended
vaccination age (9-13 years). This finding mirrors the
results of Peristeropoulou (2022), where just 12.9%
answered this question correctly [24].

This discrepancy suggests a vague understanding of
the timing of vaccination. It may reflect a lack of clear
guidance from health professionals or a reluctance to
discuss sexual health with preadolescents. Incorporat-

80 75,4
70

60
50

40 33,1

30 24,6
— 20,4

20

11,2 9,2

10

ing HPV education into school health programs, train-
ing pediatricians to recommend the vaccine at the ap-
propriate age, and implementing appropriate policy
strategies across the board could improve the gaps that
exist.

Participants who had received information from a
health professional demonstrated significantly higher
knowledge scores (p < 0.05), a finding that supports
previous literature [17,25]. However, only 40% of par-
ticipants had been informed by a gynecologist or
healthcare provider. This underlines the need to rein-
force the role of health professionals in structured,
standardized HPV counseling. This pattern, according

1 1 il
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Figure 3. Vaccination status and reasons for non-vaccination.
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to Gesouli-Voltyraki (2010) and Petroglou (2017), sug-
gests a gap in regular preventive counseling [17,25].
Despite high participation of women in Pap smears,
regular HPV counseling by health professionals ap-
pears limited. Structured provider-patient communi-
cation protocols should be developed, such as during
Pap smear visits, with HPV counseling included as a
standard part of reproductive care.

Regarding attitudes, 24.6% of respondents re-
ported having been vaccinated, an uptake rate similar
to that found in the study by Bosmi (2020), where
nearly half of the parents had vaccinated their chil-
dren [18]. Among the unvaccinated, the main reasons
were older age (33.1%) and lack of medical recom-
mendation (20.4%). The same barrier (inadequate
doctor advice) was identified in Gesouli-Voltyraki
(2010) and in the nursing student sample studied by
Petroglou (2017), where students were aware of the
vaccine but had not been guided toward vaccination
[17,25]. This suggests that many adults mistakenly
believe that they are not eligible for vaccination or
that the window for effectiveness has passed. Adults

Table 6. Knowledge about HPV-related conditions

with ongoing sexual activity remain vulnerable and
may not perceive the benefit of even delayed vaccina-
tion. Public health authorities should clarify that HPV
vaccination remains effective even after the onset of
sexual activity and, in many countries, is recom-
mended up to the age of 45, based on shared deci-
sion-making.

Regarding sexual habits, half of the participants in
this study reported having sex more than 2 times a
week, while 20% of the participants stated that in the
last 5 years they had had more than 5 sexual partners,
while only half of them use condoms as a means of pro-
tection. Similar findings were found in the study by
Peristeropoulou (2022) [24], 61.7% of the participants
stated that they are sexually active, 47.1% stated that
they have 2-5 sexual partners, and 68% stated that
they always or almost always use condoms. Similarly,
in the study by Georgiou (2023) [20], 58.4% of the re-
spondents stated that condoms are a preventive meas-
ure for them. This indicates a discordance between
knowledge and preventive behavior, possibly linked to
perceptions of monogamy, trust, or reduced concern

Cervical cancer
Warts

What diseases are associated
with human papillomavirus (HPV)?

Laryngeal cancer
Urinary tract infection (recurrent cystitis)

Bladder cancer

Coronary cancer

Anal cancer

Irritable bowel syndrome

How have you been informed about hpv vaccination?

Do you necessarily believe how a person who is infected
with hpv presents signs and symptoms?

Who, in your opinion, should inform about hpv vaccination?
When do you believe that hpv vaccination should be done?
What age group is the hpv vaccination intended for?

Do you know who should be vaccinated for hpv?

Answers
Incorrect, I do Correct
not know
19.2 80.8
16.2 83.8
63.8 36.2
76.2 23.8
76.9 23.1
76.9 23.1
67.7 323
93.1 6.9
60 40
86.9 13.1
27.7 72.3
30 70
69.2 30.8
185 81.5

Binomial tests between responses. Significant difference in all responses at p<0.01 level.

Significantly higher response frequencies are marked in bold
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about HPV among older adults. Tailored health promo-
tion campaigns, particularly via social media or peer-
education methods, should target sexually active
adults with messages reinforcing condom use and rou-
tine screening,

On a more positive note, Pap test awareness and up-
take were remarkably high: all women in this study
knew about the testand 93.7% had undergone it, with
good communication with their gynecologist. This is a
significant improvement compared to older findings:
in Georgiou (2023), only 67.6% recognized the impor-
tance of regular screening, and in Litaina (2024),
79.9% reported participating in cervical screening pro-
grams [20,22]. The well-established acceptance of cer-
vical screening could be strategically employed as a
vehicle for disseminating HPV-related education, with
a particular focus on reaching unvaccinated or older
female populations.

Overall, this study confirms that although basic
knowledge about HPV is improving over time in
Greece, there remain important gaps and misconcep-
tions, especially regarding transmission, vaccine eligi-
bility, and the virus's broader disease spectrum.
Targeted, structured interventions by the healthcare
system are urgently needed to transform knowledge
into action and ensure consistent preventive behavior
across the lifespan.

Strengths & Limitations

This is a study that assesses knowledge, attitudes,
and behaviors related to HPV in the general adult pop-
ulation of Crete, providing new data from a geograph-
ically and culturally distinct region of Greece. The study
used a previously validated questionnaire (Saulle et al,,
2013), which was linguistically and culturally adapted
for the Greek population, ensuring conceptual equiva-
lence and content validity. The sample included a wide
range of participants, both in terms of age and educa-
tional level, enhancing the representativeness of the
findings in the context of the island. The study covered

a wide range of topics - knowledge, attitudes, vaccina-
tion, sexual behaviors, and sources of information -
providing a comprehensive picture of public aware-
ness and practices related to HPV.

The use of a convenience sampling method may
have introduced selection bias, as individuals who
were more health-conscious or health-engaged may
have been more likely to participate. Due to the cross-
sectional design, causality cannot be inferred. Ob-
served associations reflect not
directionality. The sample size, although sufficient for
descriptive analysis, was relatively small (n = 130), lim-
iting generalizability and reducing statistical power for
subgroup comparisons. The data were self-reported
by participants, which may have introduced recall or
social desirability bias, especially regarding sensitive
questions related to sexual behavior and vaccination
status.

association,

Conclusions

This study provides important insight into the cur-
rent state of public knowledge, attitudes, and behav-
iors regarding HPV among adult residents of Crete.
While awareness of HPV's link to cervical cancer and
the existence of the Pap test was high, considerable
knowledge gaps were identified, particularly concern-
ing the asymptomatic nature of HPV, the recom-
mended age for vaccination, and its association with
non-cervical cancers.

Participants who had received information from
healthcare professionals exhibited significantly higher
knowledge levels, underscoring the critical role of
provider-led education. However, low overall vaccina-
tion coverage and inconsistent use of protective behav-
iors suggest that knowledge alone is insufficient to
ensure action.

Strengthening structured HPV-related communica-
tion within primary care and gynecological settings,
promoting early adolescent vaccination through
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school-based programs, and addressing misconcep-
tions through targeted health campaigns are essential
next steps. Public health strategies should be tailored
to include both men and women, and extend beyond
reproductive age groups to capture at-risk adults who
remain unvaccinated.

In conclusion, while progress has been made in rais-
ing HPV awareness, coordinated, evidence-based in-
terventions are required to translate knowledge into
sustained preventive behaviors and to improve vacci-
nation uptake in the general population.
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