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ABSTRACT
Background The human papillomavirus (HPV) vaccine is
recommended for adolescent girls in many European
countries, however there is huge variation in vaccine uptake.
Methods A mixed methods systematic review to ascertain
the level of HPV and HPV vaccine knowledge that exists
among European adolescents. Two electronic databases,
Ovid Medline and PsychInfo, were searched from origin to
September 2014. Meta-analysis was performed for the two
primary outcome measures (‘have you heard of HPV?’ and
‘have you heard of the HPV vaccine?’), assessing for the
correlation between gender and knowledge. This was
supplemented with meta-synthesis for the remaining
associations and secondary outcomes.
Results 18 papers were included in the final review.
Overall European adolescents had poor understanding of
basic HPV and HPV vaccine knowledge. Meta-analysis
identified that female adolescents are more likely to have
heard of HPV (n=2598/5028 girls versus n=1033/3464
boys; OR 2.73, 95% CI 1.86–3.99) and the HPV vaccine
(n=1154/2556 girls versus n=392/2074 boys; OR 5.64,
95% CI 2.43–13.07), compared to males. Age, higher
education and a positive vaccination status were also
associated with increased awareness. There was limited
appreciation of more detailed HPV knowledge and
uncertainty existed regarding the level of protection offered
by the vaccine and the need for cervical screening post
vaccination.
Conclusions The delivery of HPV education to European
adolescents needs to be re-evaluated, since at present there
appears to be significant deficiencies in their basic
knowledge and understanding of the subject. Increasing
HPV knowledge will empower adolescents to make
informed choices regarding participation with HPV related
cancer prevention health strategies.

INTRODUCTION
Human papillomavirus (HPV) is the most common
viral infection of the reproductive tract that most
men and women who are sexually active will
acquire at some point in their lives.1 It is the main
aetiological factor for cervical cancer with a preva-
lence of 99.7% in all cases of cervical cancer.2

Following the identification of the role of HPV
in the aetiology of cervical cancer, four prophylac-
tic vaccines targeting various high-risk HPV types
have been developed. The monovalent vaccine
(HPV16), the bivalent vaccine (HPV 16/18), the
quadrivalent vaccine (HPV 16/18/6/11)3 and more
recently, the nonavalent vaccine (HPV 16/18/6/11/
31/33/45/52/58).4 The bivalent and quadrivalent
vaccines were licensed for use in 2006/2007 and
even over this relatively short period the beneficial

effects of the vaccine are already evident; with
decreases in the incidence of high-grade cervical
abnormalities, the prevalence of vaccine HPV types
and the incidence of genital warts.4

The HPV vaccine is widely recommended in many
European countries for female adolescents (aged 9–
18 years5), however independent of funding discrep-
ancies, the uptake of the vaccine has been variable,
ranging from <5–86%.6–8 Reasons for vaccine
uptake are multifactorial,9 10 however knowledge of
HPV and the HPV vaccine have been identified as
key predictive factors in increasing uptake.11 To date
studies have shown that awareness of HPV across all
populations is poor.12 13 It was hoped that the health
promotion campaigns, which preceded vaccine intro-
duction would result in heightened awareness of
HPV, thus far the evidence for this is lacking.14

HPV vaccination is primarily aimed at adolescents
and conveying HPV related health information to
this group is arguably the greatest challenge for many
healthcare professionals.15 In spite of this, it is essen-
tial that adolescents fully understand, and are able to
critically appraise the information that they are pro-
vided, in order for them to make informed choices.16

The aim of this systematic review was to assess
the level of HPV and HPV vaccine knowledge that
exists amongst European adolescents.

METHODS
A mixed methods systematic review, exploring
qualitative and quantitative data, was conducted to
assess our aim. The two main primary outcomes
that we assessed were: ‘have you heard of HPV?’
and ‘have you heard of the HPV vaccine?’

Search strategy
We adhered to the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
guidelines for systematic reviews.17 Two electronic
databases, Ovid Medline and PyscINFO were
searched from establishment to September 2014.
These databases were used without any limitations
and they were deemed to be the most relevant data-
bases for this research question. Searches were con-
ducted using 11 combinations of the keywords
‘HPV’, ‘Papillomavirus’, ‘Human papilloma virus’,
‘Health knowledge’ ‘Attitudes’, ‘Practice’, ‘Patient
education’, ‘Vaccine/vaccination’ and ‘Primary pre-
vention’ limited to English language and human
participants.

Eligibility criteria
All studies reporting data specifically on HPV and/
or HPV vaccine knowledge in European
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adolescents were included. The upper age limit, for this review
was set at a mean age of 20 years. This was because in some
studies, which had been conducted in European secondary
schools, the upper age limit reached 20 years.18–21 Only studies,
which were conducted in a member country of the European
Union, were included. We excluded studies in which the main
focus was vaccine uptake, acceptability or attitudes. Studies pro-
viding insufficient information, for example letters/abstracts
only, were also excluded.

Critical appraisal
Two researchers (HP, ELM) independently reviewed the full texts
for quality and suitability. The Critical Appraisal Skills Programme
tool was used to review the qualitative studies22 and a quality
checklist was developed, following the principles identified by
Petticrew and Roberts23 and using the Centre for Evidence-Based
Management tool,24 for the quantitative survey studies. Any dis-
crepancies were discussed until a consensus was reached.

Data analysis
Study features and outcomes were assembled in a tabular form,
and formal meta-analysis was performed using RevMan.25 A
random-effects model (using the Mantel-Haenszel (MH) method)
was used as the I2 statistic showed heterogeneity of >50%. The
effect estimate was expressed as a pooled OR with 95% CI and
was represented graphically by forest plots. Statistical heterogen-
eity was examined using the χ2 test and a p value of <0.05 was
suggestive of heterogeneity. Clinical heterogeneity was examined
by assessing the participants, intervention used, study quality and
outcome measures. The meta-analysis was supplemented with
meta-synthesis for the secondary outcome measures.

RESULTS
Study characteristics
The literature search revealed 905 suitable studies following the
removal of duplicates (see online supplementary file 1). The full
texts of 29 articles that had met the initial inclusion criteria
were reviewed and 11 of these studies were excluded. Reasons
for exclusion included age of participants, studies not assessing
HPV or HPV vaccine knowledge, study assessing the effect of
intervention and adequate information not supplied. Studies
that had published results in more than one publication were
amalgamated resulting in 4 qualitative and 14 quantitative
studies to be included in the final review. Publication dates of
the studies ranged from 2008 to 2013. Sample size ranged from
217 to 1769 for the quantitative and from 10 to 87 for the
qualitative studies. Most of the included studies had been con-
ducted in a Western European country (UK, Italy, Sweden, the
Netherlands, Portugal, Germany), with only two from Eastern
Europe, both from Hungary. Study characteristics are sum-
marised in web tables 1 and 2.

Critical appraisal
The majority of studies were considered to be of moderate to
good quality (see online supplementary file 2). The response rate
was greater than 70% in all but two studies.20 26 However many
of the studies predominately used convenience sampling and
therefore the representativeness of the data may be questioned.

Primary outcomes
Awareness of HPV
‘Have you heard of HPV?’
Twelve of the quantitative studies specifically assessed for this
outcome.18–21 27–34 Awareness of HPV varied between the studies

with the lowest level existing among a cohort of Swedish adoles-
cents, mean age 16 years, where only 5% had ever heard of
HPV.18 The highest level of awareness of HPV was noted in Italian
adolescents, mean age 16 years, where 92% had heard of HPV.21

Awareness of HPV in Italian female adolescents has increased over
time,19 21 28 a similar trend has been noted for male and female
adolescents in the Netherlands31 34 and Sweden.18 30

Factors found to be associated with greater HPV awareness
included:
1. Vaccinated girls were more likely to have heard of HPV than

unvaccinated girls35 (77%, n=683 vs 8.5%, n=76;
p=0.01727)in two UK studies, however adolescent boys
appeared to have an equal level of awareness as unvaccinated
girls in a German study.26

2. Higher education in general and, in particular, students
studying a medical or health sciences related subject were
found to correlate with greater awareness compared with
non-health science subjects.31 33 34

3. Knowledge was found to positively increase with age20 and
in one Italian study, it was noted that each 1 year increment
in age resulted in 14% increased knowledge.28 In addition, a
Hungarian study demonstrated that adolescents attending
secondary school had better knowledge than those attending
primary school (40%, n=463 vs 25%, n=152; p≤0.001).32

4. Only one German study revealed a correlation with sexual
experience, showing that students who had previous sexual
experience had superior awareness of HPV than those who
had never had sex (OR 1.53, 95% CI 1.01 to 2.12).20

5. Gender was found to be the greatest and most consistent
predictive factor for having heard of HPV. Meta-analysis of
eight quantitative studies showed that adolescent girls are
more likely to have heard of HPV compared with the boys,
(n=2598/5028 girls versus n=1033/3464 boys; OR 2.73,
95% CI 1.86–3.99) (figure 1).19–21 30–34

Awareness of HPV vaccine
‘Have you heard of the HPV vaccine?’
Five quantitative studies assessed for this outcome.18 20 21 30 32

Highest levels of vaccine awareness were again found in Italian
adolescents, 94.5% and 71.3% of girls and boys, respectively, in
the group who had heard of HPV had also heard of the HPV
vaccine.21 This is a substantial improvement on the findings by
Di Giuseppe et al28 who in 2007, found that in Italy only 42%
of those that had heard of cervical cancer, identified HPV vac-
cination was a preventative measure and only 15% knew that
the vaccine was available in Italy. Knowledge of the HPV
vaccine among Swedish adolescents was found to be extremely
low, with awareness reaching a maximum of 9.2% in girls in
one study30 and in another the overall awareness was only 1.1%
with no significant difference noted in gender.18 Lower levels of
vaccine awareness corresponded to low awareness of HPV in
these cohorts.

Meta-analysis of the four studies that analysed gender differ-
ences in awareness, found that girls were more likely to have
heard of the HPV vaccine (n= 1154/2556 girls versus n= 392/
2074 boys; OR 5.64, 95% CI 2.43–13.07) (figure 2)20 21 30 32

and interestingly many adolescent boys felt that it did not even
concern them.19

Secondary outcomes
Mode of transmission
On the whole adolescents had a sound understanding of the fact
that HPV is a sexually transmitted disease.18 19 21 26–28 30–32 34 36 37
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First-year medical students in a UK based study, had the greatest
level of knowledge regarding mode of transmission37 and the
lowest levels were found among groups in which not many had
heard of HPV in the first instance.18 30 Very few recognised that
HPV can be transmitted through genital skin-to-skin contact or
non-penetrative intercourse.27 28 32 Other routes of transmission,
which had been erroneously suggested included, the airborne route
where students had applied the knowledge that they held for other
viruses, such as the influenza virus, to HPV.38 In addition some men-
tioned blood transfusions,33 the use of public toilets and poor intim-
ate hygiene.21

Link to cervical cancer and genital warts
The correlation between high-risk HPV and cervical cancer was
poorly understood, with a group of 12–13-year-old girls in the
UK believing that HPV and cervical cancer were the same.38 In
two UK based studies, despite the majority of the participants
having heard of HPV, only 50% or less were aware of its link to
cervical cancer27 37 and one of these studies had been con-
ducted in 1st-year medical students.37

Compared with boys, girls in general20 21 30 32 34 and vacci-
nated girls26 were found to have greater knowledge of the rela-
tionship between HPV and cervical cancer. Misconceptions
existed regarding the hereditary nature of cervical cancer, 76%
of medical faculty students incorrectly stated hereditary cause as
a risk factor.31

Understanding of the association between HPV and genital
warts was low,18 21 27 30 32 with the greatest levels existing in
15–19 year-old Hungarian boys.32

Level of protection offered by the vaccine
Adolescents appreciated that the HPV vaccine provided pro-
tection against cervical cancer but uncertainty existed on the
exact level of protection offered.27 36 37 Only a few knew
that it was still possible to get cervical cancer after receiving
the vaccine27 and that the vaccine only offers protection
against some of the high-risk HPV subtypes.37 One group of

girls thought that the vaccine would not stop them from
getting cervical cancer but that it would stop them dying
from it.36 A minority mentioned that it may also protect
against ‘STDs’19 and genital warts.21 Others falsely believed
that the HPV vaccine also provided protection against HIV/
AIDs and viral hepatitis.21 The two Swedish studies revealed
that adolescents felt their intention to use condoms would
decrease after receiving the HPV vaccine and that other ado-
lescents would feel the same,18 30 however Italian adolescents
acknowledged the need to use condoms during sexual activity
following vaccination.21

Need for cervical screening in the future
Four27 36 38 39 UK based studies found that the need for cervical
screening following vaccination was not clear. Some thought
that cervical screening was being provided as a ‘backup’ for
those who were still concerned after being vaccinated rather
than it being mandatory for all.39 Vaccinated female medical stu-
dents in the UK and Italian adolescents appeared to be more
aware of the requirement for cervical screening.21 37

DISCUSSION
Our review reveals that the level of HPV and HPV vaccine
knowledge among European adolescents remains suboptimal.
These results reinforce the findings of another review of
European adolescents which found that of all the sexually trans-
mitted diseases the lowest level of awareness existed for HPV.40

Recent systematic reviews concluded that increased HPV knowl-
edge does result in increased vaccine uptake and acceptabil-
ity.11 12 When vaccine recipients and their parents are provided
with balanced information, they have improved knowledge and
risk perception, which results in increased vaccine uptake.41

In this review we attempted to identify factors, which may be
associated with greater HPV knowledge. The following factors
were explored looking for any correlations.

Figure 1 Meta-analysis results for the outcome ‘Have you heard of HPV?’: A comparison between genders.

Figure 2 Meta-analysis results for the outcome ‘Have you heard of the HPV vaccine?’: A comparison between genders.
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Gender
An emergent theme from our review was that female gender
correlated with increased knowledge. Studies from across
Europe showed that female adolescents had more knowledge
than boys, a trend which is also replicated in the adult popula-
tion.13 This is likely to be reflective of the fact that HPV is pri-
marily thought of as a women’s health problem and that the
majority of countries presently only recommend the HPV
vaccine for women. However HPV is responsible for malignan-
cies in men too, including cancers of the anus, penis, oral cavity
and oropharynx42 and furthermore men share an equal burden
for HPV related genital warts.43 Currently HPV vaccination for
adolescent boys is only recommend by a few, including America,
Canada, Australia and Austria. Furthermore, the UK’s Joint
Committee on Vaccination and Immunisation has recently
recommended that men who have sex with men (aged 16–
40 years) should also be offered the HPV vaccine.44 The cost-
effectiveness of the vaccine has been debated as the rational
against vaccinating adolescent boys.44 Moreover it has been
argued that boys will receive a degree of protection from the
herd immunity effect of vaccinated girls. However HPV vaccin-
ation is only part of the solution, abstaining from high-risk
behaviour is equally important. Parents feel that by including
boys in HPV education and in the vaccination campaign we can
reinforce their responsibility in sexual health45 and avoid girls
feeling stigmatised by being the sole target.46 The challenge will
be to develop educational materials which are equally relevant
to both genders.

Introduction of the HPV vaccine into national immunisation
programmes and funding
The timing of HPV vaccine introduction across Europe has
varied and integration into national immunisation programmes
and/or funding are not universal. The results of this review do
not consistently support the concept that the availability of a
fully state-funded HPV immunisation programme at the time of
the study resulted in increased awareness. The highest levels of
HPV awareness were noted in Italian adolescents, in a study
conducted in 2009, 1–2 years after the HPV vaccine was intro-
duced into the Italian national vaccination schedule,47 and the
lowest levels were seen in Sweden in 2007, 3 years prior to
implementation of the HPV vaccine.48 However, studies from
Hungary32 and the Netherlands31 34 showed a greater level of
HPV awareness than Germany,20 despite the former studies
being conducted prior to the implementation of a free national
HPV vaccination programme in their respective countries5 and
the German study taking place 4 years post ‘free of cost’ vaccine
introduction in Germany.49 These findings imply that much
more complex factors are involved in acquiring knowledge and
that the introduction of national HPV vaccination alone is not
predictive.

Organisation of a vaccination programme, school based
versus primary care/private
It has been proposed that countries, such as the UK and
Australia, which have school based vaccination programmes
have achieved higher vaccination coverage rates.50 However the
studies within our review showed that the UK, which operates a
school based vaccination programme, has a vaccine coverage
rate of 86%7 but Portugal, where the HPV vaccine is adminis-
tered in primary care and health centres,49 also had a compar-
able coverage rate of 84%.6 The organisation of HPV vaccine

administration did not correlate with level of knowledge in this
review, however knowledge was related to vaccine uptake: Italy,
UK and Portugal had the highest levels of vaccine uptake and
also the greatest amount of knowledge.

Delivery of information
Vaccine introduction in many European countries was preceded
by health promotion campaigns, including school based presen-
tations.51 52 The successfulness of these campaigns may be ques-
tioned, as overall HPV knowledge in this cohort remains
insufficient. This raises the possibility that information may have
been inappropriately targeted in some countries. McCusker
et al, who specifically compared HPV knowledge, pre and post
a HPV health promotion campaign in the UK, found that the
campaign did not over time add much in terms of HPV
knowledge.37

Adolescents in this review described their main sources of
information as media, schools and the internet.28 30 32 37 They
felt that although written information was useful, it needed to
be more user-friendly and complemented with nurse-led small
group discussions.38 Currently a recommendation cannot be
made on the most effective way of communicating HPV related
information, as no one method has been found to be superior.50

However it is apparent that adolescents are requesting more
information than that which is presently available.28 30 32 35 36

In addition the challenge will be maintaining knowledge over
time.53 When delayed posteducation follow-up has been con-
ducted, even after only 1 month, the initially noted benefit is
diminished.54 This suggests that there is a need for continued
educational reinforcement as opposed to a single intervention
session. This is particularly important with regards to cervical
screening post vaccination.

Strengths and limitations
There have been previous systematic reviews assessing HPV
knowledge in various different populations12–14 55 56 but this is
the most up-to-date review that focuses on the primary target
group for the HPV vaccine: adolescents.

Our review was a comprehensive mixed methods review,
using this approach provides more accurate data, which is likely
to have greater impact.57

However it was limited by the scope of the primary studies.
Five of the survey studies had not validated their questionnaires
and there were considerable variations in the way specific
acceptance of HPV knowledge were assessed, for example
prompted versus open questions. In our review an upper age
limit of 20 years was adopted, this meant that some of the
included studies had been conducted at university level and
although the average age did not exceed 20 years, this is a vastly
different population. Lastly, the study populations were all het-
erogeneous and therefore difficult to truly compare.

Conclusions
Current evidence suggests that European adolescents have
limited understanding of basic factual HPV knowledge. HPV
plays a pivotal role in the present and future of preventative
cancer strategies for both genders. Methods of delivering HPV
information to this complex group need to be re-evaluated to
promote increased awareness and empower them to make
informed choices regarding future preventative health
behaviours.
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Key messages

▸ Current evidence suggests that European adolescents lack
basic factual human papillomavirus (HPV) knowledge and
that female gender is consistently associated with greater
HPV awareness.

▸ HPV is becoming more prevalent and is responsible for
malignancies in both genders, however the risk of acquiring
it can be reduced.

▸ Previous evidence has shown that increased HPV awareness
does result in increased HPV vaccine uptake.

▸ In order to increase participation with HPV related cancer
prevention health strategies, methods of delivering HPV
related information need to be re-evaluated.
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Supplementary File 1 - PRISMA flow chart[20] 
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Henderson et 

al 2011 
Yes Yes Yes Yes Yes 

Not 

clear 
Yes Yes Yes Yes M 

Hilton et al 

2011  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes G 



 
 
 
 
 
 
 
 
 
 

Racktoo et al 

2009 
Yes Yes Yes Yes Yes 

Not 

clear 
Yes Yes Yes Yes M 

Williams et al 

2011 
Yes Yes Yes Yes Yes 

Not 

clear 
Yes Yes Yes Yes M 



Supplementary file 3- Assessment of HPV knowledge by study 

 

Study 

Heard/ 

Aware of 

HPV 

MOT/ 

Protection 

Link with 

cervical 

cancer & 

genital warts 

Heard/ 

Aware 

of HPV 

vaccine 

Level of 

protection 

offered by 

HPV vaccine 

Need for cervical 

screening in the 

future 

Henderson 

et al 2011 

NA NA NA NA Understood 

that the 

vaccine 

offered high 

but not 

complete 

protection 

against CC 

Uncertainty 

regarding the need 

for cervical 

smears in the 

future 

Hilton et al 

2011  

NA  Little known 

about MOT but 

those that were 

aware of ST 

nature, 

perceived their 

own risk of 

contracting 

HPV as low, it 

was thought to 

be associated 

with “girls that 

sleep around” 

 Condoms and 

avoidance of 

sexual 

intercourse 

stated as 

protective 

factors 

About half 

were aware of 

the link to CC 

NA  Referred to 

as the 

“cancer 

jab”, unable 

to provide 

details on 

the level of 

protection 

 Some 

believed 

that the 

vaccine 

protects 

against all 

high risk 

HPV types, 

others knew 

it protects 

only against 

some  

Only half of 

vaccinated girls 

were aware of the 

need for cervical 

smears in the 

future 

Racktoo et 

al 2009 

Only a few 

had heard 

of HPV 

 Misconception

s about MOT, 

spread in the 

same way as 

an air-borne 

virus- flu virus 

 Few identified 

MOT as ST 

Confusion 

about the link 

with CC, 

generally 

unaware 

NA Aware that the 

vaccine would 

not protect 

against all 

types of CC 

Not well informed 

about the cervical 

screening 

programme 

Williams et 

al 2011 

Poor 

knowledge 

promoted 

as “cancer 

vaccine” 

Misconceptions 

about the level of 

protection 

offered by 

condoms 

Poor 

understanding 

of link with 

CC 

NA Aware it 

protects 

against CC 

NA 

Bowyer et 

al 2013 

80% girls 

only 
 70% ST

a
 

 55.4% Genital 

skin contact
a
 

 57.6% 

condoms 

protective
a
 

 

 53.1% link 

with CC
a
 

 23.2% link 

with GW
a
 

NA  46.9% know 

that it 

protects 

against most 

CC
a 

 35.7% knew 

that you can 

still get CC 

even after 

vaccination
 

52.7%
a 



Di Giuseppe 

et al 2008 

29.8% 

girls only 
 75.2% 

penetrative ST 

 29.1%, non-

penetrative ST 

 34.8% 

condoms 

NA NA 42.1% knew it 

reduces risk of 

CC 

NA 

Forster et al 

2012 

52% boys 

only 

NA NA NA NA NA 

Gottvall et 

al 2009 
 16.4% 

girls,  

 9.6% 

boys 

(p=0.017) 

ST 

 12.1% girls  

  5.4% boys  

CC 

 11.8% girls 

  3.1 % boys 

(p= <0.001) 

GW  

 2.9 girls 

 3.8% boys  

 9.2% 

girls 

 1.1% 

boys 

(p= 

<0.001) 

NA NA 

Hoglund et 

al 2009 

5% 
b 

2.9% ST
b 

1.2% link to 

CC
b 

1.4 % link to 

GW
b 

1.1%
b 

NA NA 

Lenselink et 

al 2008 
 21% 

girls,  

 12.1% 

boys 

(p=<0.01) 

 84% ST
a, b

 

 16% condom 

not fully 

protective
a,b

 

81% link to 

CC
a, b 

NA NA NA 

Marek et al 

2011 

12-14yrs  

 31.2% 

girls,  

 19.3% 

boys 

(p=0.002) 

 

15-19yrs 

 49.1% 

girls,  

 28.8% 

boys 

(p=0.000) 

ST (vaginal) 

12-14 yrs 

 40.1% girls 

 43.2% boys 

15-19yrs 

 50.7% girls 

 47.1% boys 

 

ST (any form) 

12-14yrs 

 53.7% girls 

 48.3% boys 

15-19yrs 

 44.5% girls 

 47.7% boys 

 

Skin to skin 

12-14 yrs 

 6.6% girls, 

5.5% boys 

15-19yrs 

 3.3% girls, 

5.7% boys  

 

Condoms fully 

protective 

12-14yrs 

 18% girls, 

30.2% boys 

(p=0.002) 

15-19yrs 

 24% girls, 

CC 

12-14
a 

 43% girls 

 45.5% boys  

15-19
a 

 54% girls 

 48.7 boys 

(p=0.037) 

 

GW 

12-14
a 

 16.5% girls  

 27.3% boys 

15-19
a 

 28.4%girls 

 33.8% boys  

12-14 

years 

 29.3% 

of girls 

 13.7% 

of 

boys 

(p=0.000

) 

15-19yrs 

 46.4% 

girls 

 24.1 

boys 

(p=0.000

) 

NA NA 



29.3% boys 

McCusker 

et al 2013 

NA ST 

 96% & 92% 

girls 

(2008/2009)  

 100% & 86% 

boys (2008/ 

2009) 

CC 

 44% & 39% 

girls 

(2008/2009)

,  

 46% & 35% 

boys 

(2008/2009) 

NA HPV vaccine 

protects 

against 0-5 

types of HPV 

 50% & 73% 

girls 

(2008/2009) 

 52% 51% 

boys 

(2008/2009) 

94% of fully 

vaccinated girls 

would attend for 

cervical smears in 

the future (2009)  

Medeiros et 

al 2010 
 64.1% 

girls 

 40.2% 

boys 

Health sciences 

students (boys 

and girls) more 

likely to say 

vaginal ST and 

skin contact than 

non-health 

science students. 
 

(figures not 

provided) 

CC 

 70.7-91.2% 

girls
a
 

 63.6-89.3% 

boys
a
 

NA NA NA 



Pelucchi et 

al 2010 
 72% 

girls, 

 51% 

boys 

(p=<0.001) 

ST 

 90.5% girls, 

 92.5% boys  

90.5% of 

girls, 89.7% 

boys perceive 

HPV as 

“dangerous” 

NA To prevent CC 

 75.3% girls 

 62.6% boys 

To prevent a 

STD 

 12% girls 

 14% boys 

 

NA 

Samkange-

Zeeb et al 

2013 

 18% 

girls 

 8% boys 

(p<0.001) 

NA CC 

 36% girls 

 15% boys  

 29% 

girls,  

 9% 

boys 

NA NA 

Schmeink et 

al 2011  
 53.6 % 

girls 

 38.7% 

boys 

(p<0.01) 

 87.6% ST
a,b 

 79.6% condom 

fully 

protective
a,b 

CC 

 55.5% girls 

 45.9% boys 

(p=0.01) 

 32% GW
b, c 

NA NA NA 

Sopracorde

vole et al 

2012 

 92.8% 

girls 

 51.3% 

boys 

ST 

 74.7% girls
a 

 60.7% boys
a
 

(p<0.001) 

 

Condoms 

protective 

 72.6% girls
a
 

 61.5% boys
a 

(p=0.002) 

 

CC 

 93.8% girls
a 

 72.5% 

boys
a
 

(p<0.0001)  

GW   

 17.3% girls
a
  

 18,4% 

boys
a 

 94.5% 

of 

girls
a
 

 71.3% 

boys
a
 

(p<0.001

) 

Protects 

against CC
d 

 97.1% of 

girls 

 77% of boys 

(p<0.001)
 

Protects 

against GW
d 

 13% girls 

 13.2% boys 

Protects 

against 

HIV/AIDS
d 

 7.6% of 

female, 

21.3% of 

boys (p< 

0.001) 

Smear after 

vaccination
 

 93.3% girls, 

 81.6% boys 

(p<0.001) 

Use of condoms 

after vaccination  

 75.5% of girls 

51.7% of boys 

(p<0.001) 

           

al 2013 

NA ST 

 73.1% girls,  

 52.5% boys ST 

(p<0.001) 

CC 

 50.8-64% 

girls
e
  

 43.9% boys  

NA NA NA 

 
 a = assessed only in those that had heard of HPV 

 b = no breakdown between sexes given but reported that no significant difference 

was noted  

 c= assessed only in those that had heard of GW 

 d= assessed in those that had heard of both HPV and HPV vaccine 

 e= unvaccinated/ vaccinated girls 

 MOT- mode of transmission 

 ST- sexually transmitted 

 CC- cervical cancer 

 GW – genial warts 

 NA- not assessed 

 



Web Table 1- Study characteristics of qualitative studies 

 
Study/Country Setting Data Collection 

Method, Date 

Participants Method of 

Analysis 

Key questions Key Results 

Henderson et al 2011, ‘A 

false sense of security’? 

Understanding the role of the 

HPV vaccine on future 

cervical screening behaviour: 

a qualitative study of UK 

parents and girls of 

vaccination age, UK  

39 schools and 4 

General 

Practices, 

South-East 

England 

Semi-structured 

interviews and small 

group discussion  

 

Parents-July 2009- 

June 2010,  

Girls- Oct 2008-April 

2010 

37 parents  

 

44 girls (14 

unvaccinated, 30 

vaccinated)  

Aged 12-13 years 

Thematic 

combined with 

constant 

comparison of data 

The level of 

protection offered 

by the HPV 

vaccine 

Decision-making 

in the context of 

awareness of the 

need for future 

cervical screening         

Information needs 

in relation to the 

HPV vaccine and 

future cervical 

screening 

Uncertainty existed 

around the level of 

protection offered by the 

HPV vaccine. Girls were 

generally unclear of 

their need to attend 

screening in the future  

Hilton et al 2011, “I thought 

cancer was one of those 

random things. I didn’t know 

cancer could be caught. . .” 

Adolescent girls’ 

understandings and 

experiences of the HPV 

programme in the UK, UK  

Purposive 

recruitment, 

using adverts, 

leaflets, 

websites 

18 focus groups (9 in 

Scotland, 9 in 

England) 

Dec 2009-May 2010 

87 School girls  

Aged 12-18 years 

Framework Knowledge and 

understandings 

about HPV 

infection and its 

link to cervical 

cancer 

Understandings 

and concerns about 

HPV vaccination 

Vaccination 

experiences 

Understandings of 

the importance of 

cervical cancer 

screening 

Poor knowledge of 

HPV, only half were 

aware of the link to 

cervical cancer.         

HPV prevalence is 

underestimated and as a 

result girls assess their 

own likelihood of 

contracting HPV as low, 

believing that HPV 

infection is only 

common among people 

who have multiple 

sexual partners.                             

Just over half were 

aware of the need for 

cervical screening in the 

future 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Racktoo et al 2009, ‘HPV? 

Never heard of it’ Students 

and the HPV vaccine, UK 

Northern city 

high school 

4 focus groups, each 

with 5-6 students 

(Date of study not 

recorded) 

21 girls  

Aged 12-13 years 

Framework Knowledge about 

HPV  

Concerns about the 

HPV vaccine                              

Acceptability of 

the vaccination 

programme                                                                                 

Information about 

HPV and the HPV 

vaccine  

HPV and HPV vaccine 

knowledge is poor.  

Vaccine uptake is still 

high                       Better 

ways to deliver 

information are needed 

Williams et al 2011, 

Attitudes towards human 

papillomavirus vaccination: a 

qualitative study of 

vaccinated and unvaccinated 

girls aged 17–18 years, UK 

One state school 

and one state 

further 

education 

college 

Face to face 

interviews 

March-May 2009 

10 girls (5 vaccinated, 5 

unvaccinated) 

Aged 17-18 years old  

Framework Knowledge of 

cervical cancer and 

HPV, their own 

and friends’ 

experiences of and 

attitudes towards 

the HPV vaccine, 

and their decision 

to have it or not 

Knowledge of HPV and 

the HPV vaccine was 

limited, some had not 

even heard of HPV                   

Poor understanding of 

link to cervical cancer             

Misconceptions about 

HPV vaccine being for 

those that are sexually 

promiscuous 



 
Web Table 2- Study characteristics for survey studies 

 

Study/Country Setting 

Data Collection 

Method, Date, 

Response Rate  

Participants Key questions Key results 

Bowyer et al 2013,  

Knowledge and awareness of 

HPV and the HPV vaccine 

among young women in the 

first routinely vaccinated 

cohort in England, UK  

Thirteen state schools in 

London 

September 2011  

Self-completed 

questionnaire       

RR-98% 

1047 participants 

Year 11 females  

Aged 15-16years old  

Awareness and 

knowledge of HPV 

80% were aware of HPV  

No difference were seen in 

ethnicity/religion/ social class, 

however vaccinated 

participants were more likely 

to have heard of HPV                   

Only three HPV knowledge 

items were answered correctly 

by over 60% of respondents; 

HPV can be passed on during 

sex (70.3%), having many 

sexual partners increases the 

risk of getting HPV (63.1%) 

and the vaccine requires three 

doses (69.8%)            

Di Giuseppe et al 2008, 
Human papillomavirus and 

vaccination: knowledge, 

attitudes, and behavioural 

intention in adolescents and 

young women in Italy, Italy 

Two Universities and 

six public secondary 

schools in Campania 

region, in the South of 

Italy 

March-May 2007  

Self -completed 

questionnaire  

RR- 99.5% 

1341 participants in total 

No breakdown of school 

and university students 

Median age 19 years 

(range 14-24 years)  

 

HPV knowledge 

Perceived risk of 

contracting HPV 

Sexual behaviour 

Sources of information 

29.8 % reported that they have 

heard of HPV           

Only half had heard of 

cervical cancer 

42% knew that the HPV 

vaccine was a preventative 

measure 



Forster et al 2012, Interest in 

having HPV vaccination 

among adolescent boys in 

England, UK 

College, South East 

England 

March-September 2009 

Self completed 

questionnaire 

RR- 89% 

528 males,  

Aged 16-18 years  

 

Knowledge of HPV 

(only have you heard of 

it) 

Intention to be 

vaccinated and reasons 

for and against 

52% of boys had previously 

heard of HPV 

41% said they intended to 

have HPV vaccination if it 

were available to them, 49% 

were unsure and 10% said 

they would not have it.                                        

None of the demographic 

factors were associated with 

increased awareness of HPV 

or intention to have the 

vaccine. 

Gottvall et al 2009, High 

HPV vaccine acceptance 

despite low awareness among 

Swedish upper secondary 

school students. Sweden 

 

24 classes, from one 

private and six public 

upper secondary 

schools, representing 

both vocational (31%) 

and theoretical (69%) 

educational 

programmes. 

Autumn 2008 

Self completed 

questionnaire  

RR- 86%  

608 participates in total  

347 females and 261 

males 

Aged15-16 years  

 

General knowledge of 

sexually transmitted 

diseases 

Sources of information 

Knowledge of HPV and 

HPV vaccine. 

88% answered questions 

regarding HPV knowledge 

with ‘Don’t know’.    

Only 13.5 % had heard of 

HPV and 5.8% of the HPV 

vaccine, girls are more likely 

to have heard of the vaccine               

Intention to use a condom 

decreased if the students 

themselves were to be 

vaccinated and they believed 

that other adolescents would 

share this view 



Hoglund et al 2009, 
Knowledge of human 

papillomavirus and attitudes 

to vaccination among 

Swedish high school students. 

Sweden 

Five High Schools in 

Sweden 

2007 

Self- completed 

questionnaire                                    

RR- 80% 

459 students  

250 females and 209 

males 

Aged 15-20 years  

Mean age 16.2 years 

Knowledge of sexually 

transmitted diseases 

Knowledge of HPV 

Sexual behaviours 

Attitudes towards HPV 

vaccination 

More than half of the students 

had had sexual intercourse, 

girls more than boys.  

HIV was noted as the most 

common STI, only one person 

mentioned of HPV.       

Only 5% have ever heard of 

HPV.  

No difference in knowledge 

between boys and girls.                      

They would be less interested 

in using condoms if 

vaccinated against HPV 

Lenselink et al 2008, Young 

adults and acceptance of the 

human papillomavirus 

vaccine, Netherlands 

2 university's and 1 non-

university technical 

college 

August- September 

2005, 

Self- completed 

questionnaire 

RR- 91% 

600 students 

377 females and 223 

males 

Aged 19-25 years  

Mean age 19.8 years 

Knowledge of HPV, 

cervical carcinoma, Pap 

smears, and acceptance 

of HPV vaccination 

17.7% in total had heard of 

HPV 

Medical students had more 

knowledge than other students  

Misconception existed 

regarding role of family 

history as risk factor for 

cervical cancer                   

Only lower age and female 

gender were associated with 

vaccine acceptance  

Education and knowledge 

were not associated with 

acceptance 

Marek et al 2011, 
Adolescents’ awareness of 

HPV infections and attitudes 

towards HPV vaccination 3 

years following the 

introduction of the HPV 

vaccine in Hungary, 

Hungary 

Public primary and 

secondary schools from 

16 Hungarian cities and 

towns, covering each of 

the 7 administrative 

regions of Hungary 

January and May 2009 

Self- completed 

questionnaire 

RR > 90% 

1769 school students  

596 were students of 

primary school  

Aged 12–14 years  

1173 attended secondary 

school  

Aged 15–19 years 

HPV knowledge 

Cervical cancer 

knowledge  

Routes of transmission 

and prevention of 

sexually transmitted 

diseases  

Preferred information 

sources 

Attitudes and beliefs 

concerning screening & 

HPV vaccination  

20% of male and 30% of 

female primary school 

students had previously heard 

of HPV 

30% of male and 50% of 

female secondary school 

students had heard of HPV.  

Half of the participants 

thought that ‘vaginal 

intercourse’ was the only way 

of spreading HPV 



McCusker et al 2013, Gaps 

in detailed knowledge of 

human papillomavirus (HPV) 

and the HPV vaccine among 

medical students in Scotland                       

UK 

University of Glasgow Nov 2008 & Nov 2009 

Self -completed 

questionnaire  

RR- 100% & 98.2% 

2008- 150,  

2009-217 

1st year medical 

students 

Aged 17-20 years  

Level of HPV 

knowledge 

The effect of HPV 

public information 

campaign on knowledge  

If men and women 

acquire similar level of 

knowledge from the 

same sources 

96% & 92% (2008 & 2009) of 

females and 100% & 86 % of 

males were aware that HPV is 

sexually transmitted.  

44% and 39% of females 

thought that 80-100% of 

cervical cancer is associated 

with HPV. (Male 46% & 

35%).                    

50% & 73% females thought 

the vaccine covers 0-5 HPV 

types (52% &51% males) 

Medeiros et al 2010, 
Knowledge differences 

between male and female 

university students about 

human papillomavirus (HPV) 

and cervical cancer: 

Implications for health 

strategies and vaccination, 

Portugal 

University of Porto, Six 

faculties split into health 

sciences and non-health 

sciences schools. 

One higher education 

nursing school 

June 2007- June 2008 

Self- completed 

questionnaire  

RR- 83% (calculated) 

1706 university students  

1084 females and  

622 males  

From these 1113 were 

health sciences students 

(802 females and 311 

males) and 593 were 

non-health sciences 

students (282 females 

and 311 males).                         

Aged 17-35years 

Median and mean age 

20 years 

Knowledge about 

cervical cancer 

Knowledge about HPV 

Knowledge about the 

relationship between 

HPV and cervical 

cancer  

Attitudes and beliefs 

about HPV vaccination 

Attitudes and beliefs 

about sexual education.  

55.4% (n = 945) of students 

had already heard of HPV, 

significant associations found 

between area of subject and 

awareness of HPV (health 

sciences Vs non health 

sciences) Knowledge of HPV, 

out of 32 the mean score was 

15.56 (SD = 4.91). No 

statistical differences were 

found regarding gender, only 

with area of subject.            

Knowledge & beliefs about 

the relation between HPV 

&cervical cancer, statistical 

differences were found 

between the two groups by 

subject studied 

Pelucchi et al 2010, 
Knowledge of human 

papillomavirus infection and 

its prevention among 

adolescents and parents in 

the greater Milan area, 

Northern Italy, Italy 

Two middle schools in 

Milan (one private and 

one state run), Five high 

schools specialising in 

classical, linguistic or 

scientific studies (two 

private and three state 

run) in the greater Milan 

area and Varese, One 

state-run technical 

school in Milan. 

May-June 2008 

Self -completed 

questionnaires                                             

RR- 77% for parents 

RR - 79% for children  

2,331 parents 

863 children  

649 females and 209 

males 209 (5 students 

did not respond to 

gender question)  

Aged 14-20 years  

Mean age 16 years 

Student questionnaire: 

HPV infection & 

vaccination 

Willingness to be 

vaccinated  

Sexual activity  

Female and male students 

were 75% and 63% (p = 

0.008) aware that the HPV 

vaccine is aimed at preventing 

cervical cancer                 

Students- 68% of females and 

40% of males said they would 

undergo HPV vaccination (p < 

0.001). Female students who 

had a boyfriend or had 

engaged in sexual activity 



were less likely to be in favour 

of the vaccine                                   

45% of the female teenagers 

perceived themselves at risk 

of HPV infection.                    

Large proportion of the male 

students thought that it did not 

concern them. 

Samkange-Zeeb et al 2013, 
Awareness and knowledge of 

sexually transmitted diseases 

among secondary school 

students in two German 

cities, Germany 

8 Secondary schools in 

Bremen and 

Bremerhaven in 

Northern Germany 

Oct-Dec 2011 

Self -completed 

questionnaire 

RR- 28% 

1148 school children  

632 females and 516 

males 

Aged 12-20 years old 

Median age 15 years 

Sexual Activity and 

information about sex.  

Awareness of STDs 

Knowledge of STDs, 

Awareness of HPV 

13 % had heard of HPV. 

Significantly more females 

than males had heard of HPV 

(18 vs. 8 %), only 6% 

responded positively to all 3 

HPV questions. 26 % were 

aware that HPV can cause 

cervical cancer (36 % of the 

girls and 15 % of the boys) 

and 20 % that it is possible to 

be vaccinated against HPV 

(29% of the girls and 9 % of 

the boys),  

With multivariate analysis; 

age, gender and having ever 

had sex remained the 

significant predictors of 

awareness of HPV. 

Schmeink et al 2011, Young 

adults awareness of HPV and 

vaccine acceptance after 

introduction of the HPV 

vaccine in the Dutch national 

vaccination program, 

Netherlands 

University students from 

Nijmegen, Netherlands 

June-Dec 2009 

Self- completed 

questionnaire 

RR- 96% 

698 students 

362 females and 336 

males 

Aged 18-25 years  

Mean age 20.5 

Sexual behaviour, 

vaccine acceptance, 

knowledge of HPV, 

cervical cancer and 

national cervical 

screening programme 

46.4% were aware of HPV.                                 

Of these 87% knew that it was 

sexually transmitted, 79.6% 

thought that condom use is 

fully protective. 47.5% knew 

that the lifetime risk of 

acquiring HPV is >50%.                          

4.4% aware that it is 

asymptomatic.                 

83.4 % of all participants had 

heard of warts, but only 32% 

knew they were caused by 

HPV.                           



Females had greater 

awareness than males and 

medical students had overall 

more knowledge. 

Sopracordevole et al 2012, 
Teenagers' knowledge about 

HPV infection and HPV 

vaccination in the first year of 

the public vaccination 

programme, Italy 

Secondary high school 

in Pordenone, 

May-June 2009 

Self- completed 

questionnaire 

RR-100% 

1105 students  

629 females and 476 

males 

Aged 13-23 years 

Mean age was 15.7 

years  

6 multiple-choice 

questions about HPV 

infection and related 

diseases, 6 questions 

about HPV vaccination, 

sexual behaviours and 

prevention measures 

after vaccination. 

45.4% females had been 

vaccinated against HPV.   

75% had heard of HPV, 

92.8% of females Vs 51.3% 

(244/476) of males. 70.5% 

acknowledged sexual contacts 

as the only route of 

transmission of HPV. 87.7% 

knew HPV related to the 

number of sexual partners.                                    

93.3% of schoolgirls were 

conscious of the continuing 

need to perform regular 

cervical smear tests even after 

vaccination, just like non-

vaccinated women 

                    Human 

papillomavirus vaccine 

uptake, knowledge and 

attitude among 10th grade 

students in Berlin, Germany, 

2010, Germany 

14 schools over 9 city 

districts in Berlin 

Sep-Dec 2010  

Self completed 

questionnaire 

RR-59% 

442 students  

238 females and 204 

males Female  

Females aged 14–18 

years 

Males aged13–19 years 

Sources of information 

about vaccines, 

knowledge and attitudes 

towards HPV.  

Males had considerable less 

knowledge when compared 

with vaccinated females (p-

values < 0.001) but only 

slightly less knowledge than 

unvaccinated females (p = 

0.038 and p = 0.239).                           

One-third of female students 

were unaware that HPV is 

sexually transmitted.  
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