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Introduction

Nearly 500,000 new cases of cervical carcinoma are
being diagnosed worldwide annually. For the develop-
ment of cervical carcinoma, a persistent infection with
human papillomavirus (HPV) is a necessary factor [1, 2].
This virus is one of the most common sexually transmit-
ted infections in the world, but is also highly transmissi-
ble as 90% of infected women resolve the infection spon-
taneously [2, 3]. Approximately 40 genotypes infect the
genital mucosa, and at least 15 genotypes are defined as
oncogenic. Of these oncogenic genotypes, HPV 16 and
18, are responsible for approximately 70% of cervical
cancers [4, 5].

Two prophylactic HPV vaccines have been developed.
The bivalent vaccine Cervarix (GlaxoSmithKline Biologi-
cals, Rixensart, Belgium) targeting against HPV 16 and 18
[6, 7], and the quadrivalent vaccine Gardasil (Merck and
Co., Inc., Whitehouse Station, N.J., USA) targeting against
HPV16 and 18 and the non-oncogenic genotypes HPV 6
and 11 causing genital warts. Both vaccines have shown to
be highly efficacious and well tolerated [6, 8-11].

In 2007, the US Advisory Committee on Immunization
Practices (ACIP) recommended routine vaccination of
females aged 11-12 years with three doses of quadriva-
lent HPV vaccine. Vaccination is also recommended for
females aged 13-26 years who have not been previously
vaccinated or who have not completed the full series
[Centres for Disease Control and Prevention, MMWR,

March 23, 2007; 56(RR02):1]. Additionally, in 2009, the
Food and Drug Administration (FDA) licensed bivalent
human papillomavirus vaccine (HPV2; Cervarix, Glaxo-
SmithKline) for use in females aged 10-25 years [Centres
for Disease Control and Prevention, MMWR, May 28,
2010; 59:626] [12]. Although it is preferable to vaccinate
before one becomes sexually active, studies have shown
that in 15-26-year-old sexually active women the vac-
cines are still effective if they are negative for HPV 16
and HPV 18 prior to vaccination [7, 13]. In order to
achieve success in the prevention of cervical cancer,
public acceptance of the vaccine and the willingness of
the target population to participate are paramount.

Some studies reported that the following factors influ-
ence the intention to get vaccinated with the HPV
vaccine: perceived risk of HPV infection and cervical
carcinoma, age, financial aspects, recommendation by
medical professional, opinion of family members, per-
ception that vaccination will induce unprotected sexual
intercourse, safety of the vaccine, and knowledge about
HPV and cervical carcinoma [14-24].

Knowledge about HPV and its vaccine is mainly gath-
ered through media, healthcare workers and the personal
social network of the women who are the target for vac-
cination [16, 23]. Studies showed that knowledge of HPV
and the HPV vaccines was positively associated with
intention to be vaccinated [15-17, 23]. However, despite
a generally low awareness and knowledge about HPV,
studies reported HPV vaccine acceptance with a wide
range of 50-88% [14, 16, 18, 20, 25, 26]. Nonetheless the
vaccine acceptance may potentially be improved with
education [14, 25, 26].

Summary

Purpose: To investigate the effect of implementation of the HPV vaccine on HPV knowledge and HPV vaccine acceptance.
Methods: From June until December 2009 in Nijmegen, the Netherlands, 698 male and female students aged 18-25 years were
recruited and interviewed about HPV, cervical carcinoma and HPV vaccine acceptance. Results: Of all participants 46.6% had never
heard of HPV. Women and students from the medical faculty were significantly more aware of HPV. Acceptance of a “catch-up”
HPV vaccination in women was 51% and in men 27%. Acceptance of the HPV vaccination for 12-year old girls was 79%. Conclu-
sion: After implementation of the HPV vaccine in the national vaccination program, > 50% of the students lack knowledge on HPV.
Acceptance of a “catch-up” HPV vaccination was low. However, the acceptance of HPV vaccination for 12-year-old girls was high.
Vaccine implementation strategies, focusing on 12-16 year old girls, might have caused this difference. Young adults need to be
informed that the HPV vaccine may still be efficient when they are sexually active, but HPV 16 and 18 negative.
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naire. In order to obtain comparable data, an identical question-
naire from the previous survey was used [26]. However, the
questions about the HPV vaccine were no longer hypothetical.
The questionnaire took about five minutes to fill out, and con-
tained questions about demography and sexual behaviour,
vaccine acceptance, knowledge of HPV, cervical carcinoma,
and the national cervical screening program. The majority of
the questions were multiple-choice, and contained a ‘don’t
know’ option. For the analysis of knowledge a score was com-
puted using a correcting for guessing technique. This means
that one point was scored for a correct answer and one point
was subtracted for an incorrect answer. All questionnaires were
processed anonymously.

To test statistically significant differences between men and
women the Fisher’s exact test and the t-test were used. To eval-
uate possible differences between the three education groups,
the chi-square and one-way analysis of variance were used.
Potential factors influencing HPV vaccine acceptance were
tested with simple and multivariable logistic regression.

Results

Of the 698 participants, 51.9% (n = 362) were women
and 48.1% (n = 336) were men. The mean age was 20.5
years [standard deviation (SD) 1.9]. The mean age dif-
fered significantly (p < 0.01) between the education
groups; 21.3 years for medical students, 20.6 years for
non-medical university students, and 19.4 years for
college students, respectively. Of all participants, 92.3%
were born in the Netherlands, 82.2% (n = 574) consid-
ered themselves to be sexually active, and 64.1% of them
were currently in a relationship. The reported mean age
of first sexual intercourse was 16.7 years (SD 1.7) (n =
545), which did not differ significantly between men and
women. The mean number of sexual partners was 3.4
(SD 3.4) (n = 555); women had a higher number of
sexual partners than men (p < 0.01), 4.0 (SD 3.0) and 2.9
(SD 2.0), respectively. Only 1.9% of the participants
reported that they ever had a sexually transmitted disease. 

Before the implementation of the HPV vaccine in the
national Immunization program (NIP) and its associated
extensive attention in the Dutch media, knowledge of
HPV and cervical cancer, and acceptance of HPV vacci-
nation among students in the Netherlands was assessed
by our group [27]. Despite low awareness of HPV
(17.7%) in this group of young adults, a small majority
(56%) would get vaccinated if the HPV vaccine was
offered [27]. The objective of the present study was to
investigate the potential effect of the implementation of
the HPV vaccine on the knowledge of HPV and the HPV
vaccine acceptance of Dutch students aged 18-25 years.
These results might give insight into the acceptability of
“catch-up” vaccination and whether the present knowl-
edge about HPV and its vaccine needs to be improved
among young adults.

Materials and Methods

Before the implementation of the HPV vaccine in the national
Immunization program (NIP) our study group found a vaccine
acceptance of 56.0% for the whole group and 48.0% and 61.0%
for men and women, respectively. The calculated power to
detect a 10% increase or decrease of vaccine acceptance with a
95% confidence interval is 320 participants of each gender.

Seven hundred and thirty students in Nijmegen, the Nether-
lands, were asked from June until December 2009 to participate
in this cross-sectional survey. These students were randomly
approached at the faculties and college during lunch breaks and
classes. Of these 730 students, 698 (96%) volunteered; 336
were male and 362 were female. There were 260 students of the
medical faculty, 221 students of the non-medical faculty, and
217 students of the non-university college. The most common
reason to refuse participation was time related. The inclusion
criteria were: age between 18 and 25 years, and sufficient
knowledge of the Dutch language to answer the questionnaire.

The students were asked to individually fill out a question-
naire under the supervision of the researcher. The participants
did not receive background information preceding the question-
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Table 1. — Knowledge of human papillomavirus (HPV), risk factors for cervical carcinoma and Pap smears by gender.

Knowledge items Men (n = 336) Women (n = 362) p value
N (%) N (%)

Had heard of HPV 130 (38.7) 194 (53.6) < 0.01
Had heard of cervical carcinoma 333 (99.1) 362 (100) 0.11
If heard of cervical carcinoma, named risk factorsa:

Early sexarche 105 (31.5) 144 (39.8) 0.03
Promiscuity 143 (42.9) 200 (55.2) < 0.01
No condom use 124 (37.2) 178 (49.2) < 0.01
Urinary tract infections 67 (20.1) 65 (18.0) 0.50
Oral contraceptive 28 (8.4) 46 (12.7) 0.08
Smoking 124 (37.2) 117 (32.3) 0.18
Heredity 209 (62.8) 246 (68.0) 0.15
Age 127 (38.1) 141 (39.0) 0.88

Knowledge of cervical carcinoma (score 0-8) (mean) (SD) 3.6 (1.2) 3.7 (1.3) 0.65b

Knew that from the age of 30 years, women in the Netherlands get a Pap smear 105 (31.2) 166 (45.9) < 0.01
Knew Pap smears diagnose cervical carcinoma and pre-malignancies 176 (52.4) 245 (67.7) < 0.01
Knew an abnormal Pap smear is not always due to cervical carcinoma 175 (52.1) 260 (71.8) < 0.01
Will get a Pap smear in the futurec – 326 (90.1)
p value: differences between groups of education using the chi-square test.
a More answers possible; b Using one-way analysis of variance; c Women only
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Of the total study population, 46.4% (n = 324) of stu-
dents were aware of HPV. If they were aware of HPV,
87.0% (n = 282) knew that HPV is sexually transmitted,
and 79.6% (n = 258) thought that condom use is fully
protective against an HPV infection. Nearly half of the
participants (47.5%, n = 154) knew that the lifetime risk
of acquiring a genital HPV infection was > 50%, and
74.4% (n = 241) were aware that an HPV infection often
passes asymptomatically. Of all participants, 83.4% (n =
582) had heard of genital warts, of whom only 32.1% (n
= 187) knew that HPV infection causes genital warts. 

Almost all students (99.6%, n = 695) had heard of cer-
vical carcinoma, of whom 50.9% (n = 354) knew there is
a causal relationship with HPV. The mean knowledge
score of cervical cancer was rather low: 3.6, out of a
maximum possible score of 8. ‘Heredity’ was most
(65.5%) falsely indicated as a risk factor for cervical car-
cinoma.

Table 1 presents the knowledge on HPV, risk factors for
cervical carcinoma and Pap smears by gender. Women
were significantly more aware of HPV than men; 53.6%
vs 38.7% (p < 0.01). Additionally, they knew more often
that an HPV infection may cause cervical cancer, and that
an HPV infection often passes without symptoms; 55.5%
vs 45.9% (p = 0.01), and 79.9% vs 66.2% (p = 0.01),
respectively (data not shown). Men and women scored
comparably on knowledge of cervical carcinoma, but
women knew significantly more often about Pap smears.
Of the women 45.9%, compared to 31.2% of the men,
knew that cervical cancer screening in the Netherlands
starts at the age of 30 years. They also knew more often
that not only cervical carcinoma, but also pre-malignan-
cies, cause abnormal cytology results. Of all women,
90.1% intended to have a Pap smear in the future.

The knowledge of HPV, risk factors for cervical car-
cinoma and Pap smears is presented in Table 2. Of all
students, medical students were significantly most often
aware of HPV (86.5%), followed by students from the
non-medical faculty (26.2%), and college students
(18.9%). Medical students also had a significantly
higher score on cervical carcinoma knowledge; with a
score of 4.0 among medical students, 3.7 among college
students, and students from the non-medical faculty
scored 3.2. Although medical students had the highest
mean score on cervical carcinoma knowledge, only
30.0% knew that condom use does not fully protects
against HPV transmission, and 50.8% indicated ‘age’ as
a risk factor for cervical cancer. Furthermore, medical
students had a significantly higher knowledge of Pap
smears, and the females of the medical students were
also more willing to get a Pap smear in the future
(95.0%).

In general, of all 698 participants 39.4% were willing
to receive HPV vaccination if offered at their current
age, with a significant difference between men (26.7%),
and women (51.1%). The majority of the students
(79.2%) agreed on vaccinating 12-year-old girls with
the HPV vaccine, and this did not differ significantly
between men and women. As shown in Table 3, in mul-
tivariate analysis gender and type of education were
independent variables influencing the willingness of
these young adults to get vaccinated with the HPV
vaccine at their current age. Women were more
favourable toward the vaccine and medical students
were less prone to get vaccinated compared to college
students. There were no factors identified of significant
influence towards the national vaccination of 12-year-
old girls.

Table 2. — Knowledge of human papillomavirus (HPV), risk factors for cervical carcinoma and Pap smears by education.

Knowledge items Medical faculty (n = 260) Non-medical faculty (n = 221) College (n = 217) p value
N (%) N (%) N (%)

Had heard of HPV 225 (86.5%) 58 (26.2) 41 (18.9) < 0.01
Had heard of cervical carcinoma 260 (100) 220 (99.5) 215 (99.1) 0.31
If heard of cervical carcinoma, named risk factorsa: 145 (55.8) 45 (20.5) 59 (27.4) < 0.01

Early sexarche 203 (78.1) 63 (28.6) 77 (35.8) < 0.01
Promiscuity 182 (70.0) 54 (24.5) 66 (30.7) < 0.01
No condom use 28 (10.8) 52 (23.6) 52 (24.2) < 0.01
Urinary tract infections 33 (12.7) 19 (8.6) 22 (10.2) 0.35
Oral contraceptive 119 (45.8) 51 (23.2) 71 (33.0) < 0.01
Smoking 170 (65.4) 153 (69.5) 132 (61.4) 0.20
Heredity 132 (50.8) 90 (40.9) 46 (21.4) < 0.01
Age

Knowledge of cervical carcinoma (score 0-8) (mean) (SD) 4.0 (1.3) 3.2 (1.1) 3.7 (1.1) 0.05b

Knew that from the age of 30 years, women 
in the Netherlands get a Pap smear 118 (45.4) 68 (30.8) 85 (39.2) < 0.01

Knew Pap smears diagnose cervical carcinoma 
and pre-malignancies 180 (69.2) 116 (52.5%) 125 (57.6) < 0.01

Knew an abnormal Pap smear is not always 
due to cervical carcinoma 231 (88.8) 107 (48.4) 97 (44.7) < 0.01

Will get a Pap smear in the futurec (n = 139) (n = 11) (n = 112) 0.04
132 (95.0) 98 (88.3) 96 (85.7)

p value: differences between groups of education using the chi-square test.
a More answers possible; b Using one-way analysis of variance; c Women only.
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Discussion

In the present study, 46.4% of the young adults were
aware of HPV. Whereas, in our study performed in 2005,
before the implementation of the HPV vaccine in the
National Immunization Program (NIP), only 17.7% of
the young adults were aware of HPV [27]. However,
these results are in agreement with other studies that also
showed an increase in knowledge of cervical cancer and
HPV after the introduction of HPV vaccines [20, 25, 28].

Despite improved awareness of HPV, the willingness of
all students to get vaccinated at their present age was only
39%, which is lower than the 56% acceptance in our pre-
vious study. On the other hand, the acceptance rate of the
young adults agreeing on vaccinating 12-year-old girls
was high (79%). Therefore we may conclude that young
adults do accept the HPV vaccine, but not at their current
age. We did not ask about the arguments of these young
adults on vaccine acceptance, but the difference of
vaccine acceptance between themselves and 12-year-old
girls might be due to the implementation strategies of the
vaccine. Vaccination with Cervarix was implemented in
the Netherlands into the National Immunization Program
(NIP), starting with catch-up HPV vaccination for girls
aged 13-16 years, followed by vaccination of 12-year-old
girls. This may have led to the misperception that the
vaccine is not efficient for young adults. Although it is
preferable to vaccinate before one becomes sexually
active, young adolescents should be informed that the
vaccines are still effective in 15-26-year-old, sexually
active, HPV 16 and HPV 18 negative women [7, 13].

The vaccine acceptance rate of 79% for vaccinating12-
year-old girls is comparable with studies performed in
Australia and Sweden [29, 30]. Before the implementa-

tion of the HPV vaccine in the NIP, our study group also
performed a study concerning vaccine acceptance among
parents [30]. In that study a good parental acceptance rate
of 88% was found for HPV vaccination of 10-12-year-old
girls. The 79% acceptance of the vaccine for 12-year-old
girls despite lower knowledge among the students may be
caused by a general vaccine acceptance or once imple-
mented in the National Vaccination Program [21, 31, 32].
This difference between HPV knowledge and vaccine
acceptance was reported by other studies as well [14, 16,
18, 20, 25, 26]. Education, however, is still considered to
be a potential method to improve HPV vaccine accept-
ance [14, 16, 17, 25, 26].

Women were significantly more aware about HPV and
had a higher knowledge score on cervical carcinoma and
Pap smears then men. This was confirmed by several other
studies [28, 29, 33]. The vaccine acceptance among
female students at their current age is also significantly
higher than among male students, 51% vs 27%, respec-
tively. The male vaccine acceptance found in our study is
comparable to the acceptance rate of 33% found by Ferris
et al. [34]. Factors positively influencing vaccine accept-
ance in men were high general education, high-risk
behaviour, and knowledge about HPV and safety and effi-
cacy of its vaccine [34, 35]. Although expected otherwise,
informing male students about the benefits of the vaccine
for reducing cervical cancer risk in women did not
increase interest [36]. Excluding boys from vaccination
might send the wrong message that girls and women alone
are responsible for acquiring an HPV infection. Because
infected men serve as vectors sharing HPV with females,
vaccination of men may create herd immunity and provide
protection for women. However, protective efficacy has
not yet been fully established in men and cost-effective-

Table 3. — Odds ratios and adjusted odds ratios for the acceptance of human papillomavirus (HPV) vaccination.

Potential factors influencing N OR (95% CI) p value Adj. OR p value
HPV vaccine acceptance (95% CI)

Gender: 460 0.41 (0.28-0.61) < 0.01 0.41 (0.27-0.62) < 0.01 
Male 1.00 (ref) 1.00 (ref)
Female 

Education: 460 0.46 (0.29-0.73) < 0.01 0.45 (0.27-0.74) < 0.01
Medical University 0.77 (0.47-1.29) 0.32 0.90 (0.51-1.59) 0.72
Non-medical University 1.00 (ref) 1.00 (ref)
College 

Age (years) 460 0.93 (0.84-1.03) 0.15 
Had heard of HPV: 460 0.63 (0.43-0.92) 0.02

Yes 1.00 (ref)
No 

Knowledge of HPV 220 0.91 (0.79-1.06) 0.23 
Knowledge of cervical cancer 459 0.81 (0.69-0.95) 0.01 
Knowledge of national cervical 

screening programme 460 0.93 (0.81-1.08) 0.33 
Sexual active: 460 1.08 (0.70-1.68) 0.73

Yes 1.00 (ref) 
No 

Sexarche 358 0.87 (0.75-1.01) 0.07 
Number of sexual partners 364 0.93 (0.79-1.10) 0.42 
Using logistic regression. CI, confidence interval. Ref, reference. Adj. OR, adjusted odds ratio, adjusted for the other variable in the model.

06 1986-31 - Young adults:1894-30  19/09/11  14:25  Pagina 484



Young adults awareness of HPV and vaccine acceptance after introduction of the HPV vaccine in the Dutch national etc.  485

ness of including both boys and girls in national HPV
immunization programs has to be proven [37].

We did not inform participants about any potential
costs related to the vaccine. Previously it was shown that
the actual vaccine uptake might be much lower when
people have to pay for the vaccine [16, 17, 19]. In the
Netherlands young adults are not the target of the NIP,
which provides the vaccine for free, and the health insur-
ance companies do not cover their costs. Therefore the
actual HPV vaccine acceptance in our population of
young adults may even be lower. On the other hand, they
might expect there will be costs since they are not the
target of the NIP. In 2005 there was no information yet
about the NIP implementing the vaccine and to which age
groups it would be offered to. At that time students might
have assumed it to be free, and this may also be an expla-
nation for the difference in acceptance of the vaccine.

Conclusion

Young adults seem to be more aware about HPV, but
their knowledge is still low. Young adults have a high
acceptance for vaccinating young girls with the HPV
vaccine, but a lower acceptance for getting the vaccine
themselves at their current age. A possible explanation for
this might be that they do not know that the HPV vaccine
is still effective at their current age. Therefore they should
be informed about the efficacy of the vaccine in young
adults, especially when they are HPV 16 and HPV 18 neg-
ative. In order to make HPV vaccination a success, more
information needs to be provided about HPV, cervical car-
cinoma, and safety and efficacy of the HPV vaccine.
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