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a b s t r a c t
Study Objective: In this study we aimed to explore financial and o
ther sociodemographic factors that affect nonvaccination against the
human papillomavirus (HPV) in Greece, one of the first European Union countries to introduce the vaccination against HPV into its Na-
tional Immunization Programme in 2008.
Design, Setting, Participants, Interventions, and Main Outcome Measures: Six hundred thirty-two female adolescents (aged 11-16 years) from
Greece completed a pilot cross-sectional questionnaire-based survey (ELEFTHERIA study) from 2008 to 2014.
Results: Overall, only 8.9% (56 of 632) of the female adolescents reported that they had received all 3 doses of the HPV vaccination. The HPV
vaccination uptake rates increased gradually from 3.2% (3 of 95) in 2008 to 17.1% (14 of 82) in 2011. However, it abruptly decreased to 2.1%
(2 of 95) in 2012 and it reached 9.2% (8 of 87) in 2013 and 11.5% (11 of 96) in 2014. The most common factors for nonvaccination included
fear of side effects, which decreased (Spearman r 5 �0.860; P 5 .024) and financial issues, which increased statistically significantly
(Spearman r 5 0.890; P 5 .012) during the years 2008 to 2014.
Conclusion: In our study we addressed the novel topic of the association of financial issues with HPV vaccination compliance and high-
lighted the urgent need to provide and maintain health insurance coverage to children in Greece, a country in financial crisis.
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Introduction

Human papillomavirus (HPV) is a small nonenveloped
double-stranded DNA virus, which belongs to the Papil-
lomaviridae family and infects epithelial cells, exclusively.1

To date, HPV is considered a common pathogen in
humans and has been associated with a wide range of
cutaneous and mucosal infections in multiple anatomical
sites in adults and in children.2 Different genotypes of HPV
can cause common warts, anogenital warts, recurrent res-
piratory papillomatosis, low-grade and high-grade squa-
mous intraepithelial lesions of the human cervix and
cervical cancer.2,3 HPV infection represents the most
widespread sexually transmitted infection especially in
adolescence and young adulthood and after a variable in-
cubation period it can culminate in latent, subclinical, or
clinical epithelial lesions, leading to benign or malignant
neoplasms; however, in most cases it is self-sustained by
the host cellular immune system and undergoes sponta-
neous resolution.4
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Despite the revolutionary invention of the Papanicolaou
smear test by Dr George N. Papanicolaou (Kyme, Island of
Euboea, Greece, 1883-Miami, Florida, 1962), HPV is consid-
ered the most frequent carcinogen in humans causing
approximately 530,000 incident cases of cervical cancer per
annum, with most cases occurring in developing
countries.5e7 The link between HPV and cervical cancer was
first suspected by Professor Harald zur Hausen (Gelsen-
kirchen, Germany, 1936-) in the early 1970s.3 Subsequently,
the first genotypes of HPV were isolated and cloned using
molecular techniques and just 1 decade later further mo-
lecular and epidemiological studies supported HPV as the
principal causative factor for cervical cancer.1 In parallel to
these studies, the beginning of the 1980s provided all of the
valuable background for research attempts to develop hu-
man vaccines against ‘high-risk’ HPV genotypes.3 In 2008,
the year that Professor Harald zur Hausen received the
Nobel Prize in Physiology and Medicine, 2 vaccines against
HPV, the bivalent 16/18 and the quadrivalent 6/11/16/18,
were implemented into clinical practice in several coun-
tries, worldwide, including the European Union.8 To date,
several cost-effectiveness analyses have been conducted to
calculate the expected health benefits because of the
implemented HPV vaccination programs, which have been
hailed as among the most significant advances of the recent
cent Gynecology. Published by Elsevier Inc.
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years in cancer prevention.9,10 However, current trends
indicate a low HPV vaccination uptake rate among female
adolescents in several countries in the European Union.11e16

These studies have also focused on potential factors that
influence parents' decisions to decline HPV vaccination of
their daughters. Because data on HPV vaccination among
female adolescents is Greece were limited, we designed the
ELEFTHERIA study entitled “Evaluation and education of
Greek female adolescents on human papillomaviruses'
prevention strategies.” The name of this project was
inspired by ‘Eleftheria,’ the name of the first adolescent who
was recruited to our study. The aim of the ELEFTHERIA
study was: (1) to assess HPV vaccination uptake among
female adolescents in Greece during the period from 2008
to 2014; and (2) to investigate sociodemographic reasons
for declining HPV vaccination.
Materials and Methods

Study Setting and Participants

We conducted a questionnaire-based pilot cross-
sectional questionnaire-based survey during a 7-year
period spanning from January 2008 to December 2014 at
the pediatric outpatient clinics of the ‘Aghia Sophia’ Chil-
dren's Hospital and the ‘Penteli’ Children's Hospital in
Athens, Greece. These are tertiary pediatric centers
providing acute primary, secondary, and tertiary health care
to pediatric patients from Attica and mainland Greece up to
the age of 16 years. In view of our research objectives, we
attempted to interview randomly selected female adoles-
cents and their parents, who agreed to participate in the
ELEFTHERIA study. All participants attended a pediatric
outpatient clinic accompanied by their parents, were fe-
male, and their age ranged from 11 to 16 years. Adolescents
not accompanied by their parent(s) were excluded to
eliminate erroneous reporting. Adolescents whose parents
did not provide consent were also excluded.
Study Design

All participants were interviewed by our research team
after obtaining informed written consent from their par-
ents. The responders were informed of their right to refuse
at any time of the study. The confidentiality and anonymity
of the data was maintained at all times. Interviews were
performed using a structured questionnaire. At the end of
each interview, all adolescents and their parents were
counseled on the need and positive aspects of HPV vacci-
nation and attempts were made to shun any false beliefs.

Ethical Approval
Our study was approved by the Department of Paediatric

Infectious Diseases at the University of Athens School of
Medicine in Athens (Greece). It was performed anony-
mously using a self-administered questionnaire and did not
involve access to identifiable private information, thus all
participants remained not identifiable according to the
principles of the Declaration of Helsinki. Moreover, no ac-
cess to hospital files or case notes was performed and no
human specimens were involved. For these reasons, our
project did not meet our institutional criteria to require an
institutional review board and was excluded from institu-
tional review board review.

Definitions

Adolescents who had received the full course of HPV
vaccination according to their age as per the National Im-
munization Programme in Greece (having received all 3
shots) were defined as ‘fully vaccinated.’ Adolescents who
had been vaccinated at least once against HPV, but had
failed to complete the full course of HPV vaccination ac-
cording to their age as per the National Immunization
Programme in Greece were defined as ‘partially vaccinated.’
Adolescents who had never been vaccinated against HPV
according to their age as per the National Immunization
Programme in Greece were defined as ‘not vaccinated.’

Study Questionnaire

The questionnaire used in our study was comprised of 2
groups of questions. The first consisted of 2 sections. Section
1A was concerned with the demographic characteristics of
the adolescents and included variables such as age,
ethnicity, type of school (public or private), and a history of
their current HPV vaccination status. Section 1B was con-
cerned with the demographic characteristics of the parents
and inquired about their age, number of children, educa-
tional status, annual income, and insurance status. The
second group of questions was comprised of 3 sections.
Section 2A was only completed by adolescents considered
‘fully vaccinated’ and ‘partially vaccinated’ against HPV and
included the factors that convinced them to be vaccinated
against HPV. Section 2B was completed only by adolescents
‘partially vaccinated’ against HPV and investigated their
intentions to fulfill the 3-dose scheme of the HPV vaccina-
tion. Questions in section 2C were completed only by ado-
lescents considered as ‘partially vaccinated’ or ‘not
vaccinated’ against HPV and included reasons that pre-
vented them from being ‘fully vaccinated’ against HPV.
These were divided into primary and secondary factors. The
primary reason referred to the single most important factor
reported by the responders for nonvaccination against HPV.
The question had an open-ended connotation and no op-
tions were given in this case. The response was then clas-
sified according to a preformed list of factors. After the
responder had successfully answered the question, the
reasons (excluding the primary reason) were inquired
individually and the responder was supposed to answer
using a ‘yes or no’ approach, meaning that the responders
were allowed to select more than 1 reason, as opposed to
the primary factor, for which they were allowed to select
only one.

Statistical Analyses

Data from the questionnaire was entered in SPSS version
17 for analysis and the results were compared. Descriptive
statistics formed the mainstay of the statistical analysis. P
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values were calculated to determine the significance of the
associations between variables and were on the basis of the
c2 test. Spearman r correlation (nonparametric test) was
used to assess statistical trends in frequencies of the 3 most
common factors for nonvaccination across the years. A P
value of less than .05 was considered statistically
significant.
Results

Demographic Characteristics

A total of 632 of the 681 adolescents approached agreed
to be interviewed, which yielded a response rate of (632 of
681; 92.8%). The mean age of the investigated adolescents
was 13.2 � 9 years. The mean maternal and paternal ages
were 34.7 � 4.9 years and 41.4 � 7.9 years, respectively.
Most of the participants (501 of 632; 79.3%) were Greek and
attended public high schools (598 of 632; 94.6%).
Vaccination Status

Overall, of the 632 female adolescents only 56 (56 of 632;
8.9%) adolescents reported that they were ‘fully vaccinated’
against HPV, 18 (18 of 632; 2.8%) were ‘partially vaccinated’
against HPV, and 558 (558 of 632; 88.3%) had never been
vaccinated. Of those who were ‘partially vaccinated,’ 10 (10
of 18; 55.6%) intended to complete the 3-dose scheme. In
Figure 1, the reported HPV vaccination rates during the
years 2008 (3 of 95; 3.2%), 2009 (7 of 85; 8.2%), 2010 (9 of
92; 9.8%), 2011 (14 of 82; 17.1%), 2012 (2 of 95; 2.1%), 2013 (8
of 87; 9.2%), and 2014 (11 of 96; 11.5%) are presented.
Reasons for Vaccination

The most common provocative factors for HPV vaccina-
tion compliance were internet information (56 of 62;
90.3%), mass media (47 of 62; 75.8%) and friends' advice (25
of 62; 40.3%), followed by relatives' advice (19 of 62; 30.6%),
family physician's or pediatrician's advice (8 of 62; 12.9%),
Fig. 1. Annual human papillomavirus vaccination rates among female adolescents in
Greece during the period 2008-2014 (2008: n 5 95; 2009: n5 85; 2010: n5 92; 2011:
n 5 82; 2012: n 5 95; 2013: n 5 87; 2014: n 5 96).
gynecologist's advice (2 of 62; 3.2%), and school information
(1 of 62; 1.6%).
Reasons for Nonvaccination

The most common primary factors for nonvaccination
against HPV were fears of side effects (386 of 574; 67.2%)
and financial issues (110 of 574; 19.2%), followed by lack of
knowledge (61 of 574; 10.6%), busy schedule (7 of 574; 1.2%),
vaccination not deemed necessary (3 of 574; 0.5%), religious
taboos (3 of 574; 0.5%), fear of exposure to needles (2 of 574;
0.3%), medical contraindications (1 of 574; 0.2%), and
physician advising against vaccination (1 of 574; 0.2%).
When primary and secondary reported factors were
analyzed, the most common factor for nonvaccination
against HPV included fear of side effects (400 of 574; 69.7%)
and financial issues (300 of 574; 52.2%), followed by lack of
knowledge (246 of 574; 42.9%), busy schedule (21 of 574;
3.7%), vaccination not deemed necessary (15 of 574; 2.6%),
religious taboos (3 of 574; 0.5%), fear of exposure to needles
(2 of 574; 0.3%), medical contraindications (2 of 574; 0.3%),
and physician advising against vaccination (2 of 574; 0.3%).
Figure 2 shows a graphical comparison of the different
factors implicated in HPV nonvaccination choice.
Sociodemographic Associations

The HPV vaccination status revealed a statistically sig-
nificant association with Greek ethnicity (P 5 .002) and
private insurance status (P 5 .003). However, no significant
association was found with type of school (P 5 .061) and
maternal or paternal age (P 5 .105 and P 5 .206, respec-
tively). During the period 2008 to 2014, a shift was noted in
2 of the 3 most common factors for declining HPV vacci-
nation (Fig. 3). The fear of side effects decreased gradually
(Spearman r 5 �0.860; P 5 .024), the self-perception of
insufficient knowledge remained stable (Spearman
r 5 0.070; P 5 .906), and financial issues increased statis-
tically significantly (Spearman r 5 0.890; P 5 .012) during
the years 2008 to 2014. In 2012, themost common factor for
Fig. 2. Factors for nonvaccination among 574 not ‘fully-vaccinated’ against human
papillomavirus female adolescents in Greece (A: financial issues; B: fears about side
effects; C: lack of knowledge; D: busy schedule; E: vaccination not deemed necessary;
F: religious taboos; G: fear of exposure to needles; H: medical contraindications; and
I: physician advising against vaccination).



Fig. 3. Statistical trends (Spearman r) of financial and other issues as factors for nonvaccination among not ‘fully-vaccinated’ against human papillomavirus female adolescents in
Greece during the period 2008-2014 (A: financial issues; B: fears of side-effects; C: lack of knowledge).
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nonvaccination against HPV was parental financial weak-
ness (82 of 93; 88.2%).

Discussion

Although to date a number of studies have aimed to
assess the HPV vaccination status of adolescents in relation
to sociodemographic factors, including age, ethnicity,
receipt of childhood vaccines, knowledge, attitudes, and
parental and community acceptability, this is the first Eu-
ropean study to attempt to elucidate the financial reasons
behind nonvaccination against HPV.11e16 According to our
findings, the HPV vaccination uptake in Greece increased
gradually during the years 2008 to 2011 from 3.2% (3 of 95)
to 17.1% (14 of 82). However, it decreased significantly after
lack of insurance coverage during the second semester of
2012 (2 of 95; 2.1%), and in 2013 and 2014 it reached the
2010 rate (8 of 87; 9.2% and 11 of 96; 11.5%, respectively).
During the period 2008 to 2014, an interesting shift was
noted in 2 of the 3 most common factors for declining HPV
vaccination; the fear of side effects decreased, the self-
perception of insufficient knowledge remained stable, and
the financial issues significantly increased.

In our study, the most common factor for nonvaccination
against HPV in 2012 was parental financial weakness.
Indeed, this period was characterized by the disability of the
public insurance to cover the cost of the vaccines as a
consequence of the current financial crisis. Recently, Van-
doros et al17 aimed to evaluate the effect of the recent
financial crisis on health in Greece using a quasiexper-
imental approach. The results of this research team provide
interesting evidence that trends in self-rated health in
Greece have worsened as a result of the recent financial
crisis. Similar findings have also been shown thus far by
other researchers, who have highlighted the deterioration
of health indexes due to the recent financial crisis.18,19 These
findings stress the need for urgent health policy responses
to the recent financial collapse in Greece as the full effect of
austerity measures unfolds in the coming years.

The strength of our study is that it addresses the novel
topic of the association of financial issues with HPV
vaccination acceptance in a country in financial crisis. To
date, several researchers have associated HPV vaccination
uptake with the presence or absence of parental health
insurance.20,21 Moreover, individuals enrolled in private
health insurance are more likely to be aware of the vaccine
compared with the uninsured and those enrolled in public
health insurance.22 For this reason, it has been proposed
that strategies to increase HPV vaccination should consider
insurance and cost barriers for adults and those with
medical care expenditures.23 Indeed, during the period of
uninsurance, the health needs for medical care, dental care,
and prescription drugs among children have increased.17

Our findings showed the positive effect of providing
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health insurance coverage to children regardless of
parental income.

In our study, HPV vaccination uptake among adolescents
during the years 2008, 2009, 2010, 2011, 2013, and 2014was
unacceptably low despite the fact that during this period
the HPV vaccination was free of charge. Our reported rate
was much lower compared with the 25.8% rate described by
Donadiki et al24 among higher education female students.
In the study by Tsakiroglou et al25 among the Greek female
population aged 16 to 28 years, 11% had been vaccinated
against HPV and an additional 23% intended to be vacci-
nated within the next 6 months. In the study by Bakogianni
et al26 of 573 students aged 18 to 25 years only 10.5% had
been administered the HPV vaccine. Recently, Papagiannis
et al27 reported a vaccination coverage of 44.3% among
second-year and third-year female students pursuing de-
grees in medicine, nursing, and paramedical health disci-
plines in central Greece. In all of these studies on the Greek
population, the low HPV vaccination uptake was attributed
to the low level of parental and adolescents' knowledge
about HPV infections and the increased fear of side
effects.24e27 For this reason, in parallel to the financial
improvement, further health education efforts are still
needed to improve knowledge and facilitate the incorpo-
ration of HPV vaccination into clinical practice.28,29
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