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Background: Early diagnosis of human papillomavirus (HPV) associated oropharyngeal cancer (OPC) is associated
with improved survival. To achieve early diagnosis, it might be beneficial to increase awareness of the link
between HPV and OPC. This increase of awareness could also be an important way to increase vaccination rates.
The aim of our study was to explore the current public knowledge in the Netherlands regarding the association of
HPV with OPC. Methods: An online cross-sectional survey was used and sent by the company Flycatcher Internet
Research to 1539 of their panel members. Data were analyzed statistically by gender, age, educational level and
the participants’ use of alcohol and tobacco. Results: The response rate was 68% (1044 participants). Our data
revealed that 30.6% of the participants had heard of HPV. There was a knowledge gap regarding HPV in males
(P<0.001), people older than 65 years (P<0.001), people with low education level (P< 0.001) and current smokers
(P<0.001). Of the respondents who had heard of HPV, only 29.2% knew of the association between HPV and
OPC. We also found that only 49.7% of the population knew of the existence of an HPV vaccine. Conclusions: The
results of this survey indicate that the public awareness of HPV and the association of HPV with OPC is lacking.
Interventions to increase awareness of HPV and its association with non-cervical cancer should be considered. This
might help to increase the HPV vaccine uptake both for girls and boys and earlier diagnosis of this disease leading
to improved survival.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Introduction

H
ead and neck squamous cell carcinoma (HNSCC) has been the
seventh most common cancer worldwide in 2018, accounting

for 3% of all cancers.1 The majority of HNSCC cases are tobacco and
alcohol associated, but research in the past decades has highlighted
the increasing importance of human papillomavirus (HPV) infec-
tion as a risk factor for developing HNSCC, especially for oropha-
ryngeal carcinomas (OPC).2 While the incidence of tobacco related
disease has declined in the past two decades, there is an increase in
HPV associated OPC.2,3 The HPV associated oropharyngeal tumors
have different properties than the HPV negative HNSCC; patients

are younger, more often male and non-smokers and non-drinkers.
In addition, HPV associated OPC is more often seen in population
with a higher socio-economic class.4 Individuals with frequent oral
sex encounters, a greater number of different sexual partners, and
earlier sexual experiences seem to be at a higher risk for HPV asso-
ciated OPC development.5–7 Earlier diagnosis of HPV associated
OPC is associated with improved survival.8 To achieve early diag-
nosis, it might be beneficial to increase awareness of the link
between HPV and OPC.

Recent data in the United States suggests that the incidence of
HPV related OPC exceeds the incidence of HPV related cervical
cancer in high income countries, although some reservations must
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be made because of regional differences.9,10 The HPV vaccine not
only protects against the development of cervical cancer, but also
against oropharyngeal cancer.11 In the Netherlands, since 2009 girls
aged 13 years have been offered an HPV vaccination to prevent cer-
vical cancer development from the National Vaccination Program.12

The vaccine has been included in the vaccination program for boys
since the beginning of 2021. Children will also be vaccinated at a
younger age from 2021, namely from the age of 9. To maximize the
potential benefits of HPV vaccination, it is necessary to get the
vaccination coverage as high as possible. The national vaccination
coverage for HPV for girls was 53% in the Netherlands in 2019.13

Because the parents decide on the vaccination, it is important that
they are aware of the association between HPV and not only cervical
cancer, but also OPC.

Since vaccination against HPV became available, awareness of
HPV has dramatically increased.14 A study by Williams et al.15 under
the general public in the United States showed that most respond-
ents were aware that HPV is a causative agent of cervical cancer.
However, the majority were not aware of the association between
HPV and oropharyngeal cancer. Data from a recent study regarding
the public awareness of HPV associated oropharyngeal cancer in
men and women in the United Kingdom showed that 37% of the
respondents had ever heard of HPV and of these 38.7% recognized
HPV as a risk factor for OPC.16

The aim of our study was to explore the current public knowledge
in the Netherlands regarding the association of HPV with oropha-
ryngeal cancer. Our findings will help us to determine if there is
need to increase public education on HPV and oropharyngeal
cancer. By increasing education and uptake of the HPV vaccine,
we hope to combat the development of HPV associated oropharyn-
geal cancers and other HPV associated tumors.

Methods

Survey design and administration

The medical ethics review committee of Maastricht University
Medical Centre approval was obtained on the basis that data collec-
tion was anonymized and no vulnerable participants were involved.

A short questionnaire was already developed by Lechner et al.,16,17

which was kindly provided to us and which we have adapted to our
situation. The questionnaire of nine items (see Supplementary data)
assessed the knowledge of HPV, of OPC risk factors and symptoms,
of the association between HPV and OPC, the knowledge of the
HPV vaccine and the participants’ use of alcohol and tobacco.
Tobacco use was divided into current user, former smoker, and
non-smoker (never smoked), and alcohol consumption was classi-
fied in 1–7 drinks per week, 8–14 drinks per week, 15–21 drinks per
week, more than 21 drinks per week or no drinks. Demographic
characteristics of the participants were provided to us by the com-
pany Flycatcher Internet Research, as they sent the online question-
naire to their panel members. These characteristics included gender,
age, education level and living in which province. Education level
was measured as low, middle and high. Low was defined as having
no certificate or having a certificate of pre-vocational secondary
education or secondary vocational education. Middle was defined
as having a certificate of intermediate vocational education, or se-
nior general secondary education or pre-university education or
having a first year’s degree in higher professional education or in
university education. High was defined as having a certificate of
higher professional education or of university education or having
a doctoral or post-doctoral degree.

The company Flycatcher Internet Research sent the online ques-
tionnaire to the research group selected from a sample from their
panel consisting of people older than 18 years who have registered
voluntarily. The sample was stratified by gender, age, educational
level and province. This guarantees that the people in the sample
were a representative reflection of the Dutch population aged 18 and

older. The selected panelists received an e-mail describing the study,
and interested respondents were directed to a website where the
survey could be completed. The intended response rate was 1000
participants. Respondents were encouraged to completely fill out the
whole survey. Incompletely filled surveys were excluded in the
analysis.

Statistical analysis

Statistical analyses were performed using SPSS statistical software
for Windows, version 25 (IBM). Descriptive analyses with calculated
measures of central tendency and variation were computed, along
with frequency tables for categorical variables. Whether distribu-
tions of categories are different was tested using Chi-square test.
The significance level was set at P¼ 0.05.

Results

Participant characteristics

The online questionnaire was sent to 1539 panel members, of whom
1044 completed the questionnaire (response rate 68%). In 16 other
questionnaires, one or more questions were skipped and therefore
excluded.

This population reflected the Dutch population in terms of gen-
der, age, education level and province. The characteristics of the
participants are shown in table 1.

Knowledge of HPV

Of the 1044 respondents, 30.6% had ever heard of HPV (table 2).
Two times more women were aware of HPV than men (41.6% vs.
19.3% P< 0.001). Participants aged 18–29 years had most often
heard of HPV (44.5%) and participants over 65 years the least
(10.7%) (P< 0.001). Participants with a low educational level had
heard of HPV less often than participants with a high education level
(12.3% vs. 46.9%) (P< 0.001). Participants who did not smoke
more frequently had heard about HPV than those who smoked or
had smoked (38.5% vs. 18.9% and 24.9% P< 0.001). Of the
respondents who already had heard of HPV, 79.9% knew that
HPV is transmitted during sex, 72.7% that HPV is transmitted dur-
ing oral sex, 78.4% that HPV is not rare and only 64.6% knew that
HPV does not cause HIV (table 3).

Table 1 Characteristics of the participants (N¼1044)

Characteristics N %

Sex

Male 517 49.0

Female 527 51.0

Age

18–29 years 173 17.0

30–65 years 590 56.0

>65 years 281 27.0

Educational level

Low 293 28.0

Middle 463 44.0

High 288 28.0

Smoking

Non-smoker 491 47.0

Former smoker 426 41.0

Current smoker 127 12.0

Alcohol¼drinks per week

No alcohol use 382 37.0

1–7 drinks 504 48.0

8–14 drinks 110 11.0

15–21 drinks 34 3.0

>21 drinks 14 1.0
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Knowledge about HPV vaccine

Despite knowledge of HPV in 30.6% (N¼ 319) of all participants
(mentioned above), we found that 49.7% (N¼ 519) of all partici-
pants knew that there is an HPV vaccine available. This is remark-
able, because this means that a part of the participants who had no
knowledge of HPV knew that there is a vaccine (table 2).
Participants older than 65 years were less aware of HPV vaccination
(70%, P¼ 0.008), but there was less spread in the knowledge of the
HPV vaccine between the different education levels. Current smok-
ers and participants drinking more than 21 alcoholic drinks per
week were also less aware of the existence of an HPV vaccine
(58.3% and 0%, respectively), although the latter group was small
(14 persons).

Knowledge about oropharyngeal cancer

In the overall population, 11% knew of the association between
HPV and OPC. Interestingly, of the respondents who had heard
of HPV, only 29.2% recognized HPV as risk factor of OPC (table 2).
In comparison to the knowledge of the existence of HPV, men were
now more aware of this link than women (34.0% vs. 26.9%
P¼ 0.20), but the knowledge of the link was more equal across
the different age categories and education levels. Because parents
decide whether or not their children will undergo HPV vaccination,

we also looked specifically at the participants aged 30–45 years for
the knowledge about HPV and OPC. This knowledge was not dif-
ferent from the participants aged 45–65 years (data not shown).
Current smokers and participants drinking more than 21 alcoholic
drinks per week were again less aware of the link between HPV and
OPC (16.7% and 0%, respectively).

Participants were confronted with 11 factors and asked whether
these were risk factors for OPC or not. Only 26.9% of the partic-
ipants correctly identified HPV as a risk factor for OPC (table 4),
which is higher than the initial 11.0% (mentioned above).
Awareness of other well-established risk factors was much higher:
for example, smoking (97.3%) and chewing tobacco (74.5%).
Excessive alcohol consumption, poor oral hygiene and chewing of
betel leaf, catchu and areca nuts were less recognized (60%, 38.1%
and 30.4%, respectively).

Before this question, the participants were asked with an open
question what they think could affect a person’s chance of throat
cancer. Notable factors mentioned include poor air quality (94
times), harmful chemicals (84 times), hot drinking (42 times) and
spicy food (17 times).

Discussion

Over the past three decades, there has been a clear decrease in the
prevalence of tobacco use and an associated decline in tobacco
related head and neck cancers in many industrialized countries.
The incidence of HPV positive OPC, however, is increasing world-
wide, predominantly among men.2,3 Recent data in the United
States suggests that the incidence of HPV related OPC exceeds the
incidence of HPV related cervical cancer in high income countries,
although some reservations must be made because of regional differ-
ences.9 The HPV vaccine not only protects against cervical cancer,
but also against oropharyngeal cancer.11 Several studies suggested
that the public is relatively well informed about HPV as a sexually
transmitted disease and of the relationship between HPV and cer-
vical cancer.14 In contrast, there seems to be a lack of knowledge
about the association of HPV and OPC.15,16

The present study focused on the awareness of the Dutch popu-
lation concerning the association between HPV and OPC. Our data
revealed that 30.6% of the population had heard of HPV and that
this knowledge was less in males, people older than 65 years, low
education level and current smokers. Of the respondents who had
heard of HPV, only 29.2% knew of the association between HPV
and OPC. This frequency is slightly lower in comparison with earlier
studies, for example the study of Williams et al.15, in which 36% of
the respondents reported to know that HPV is a causative factor for
OPC. An explanation could be the fact that more than 75% of the
participants in the study of Williams were aged between 18 and 35,
while in our study only 17% of the respondents were aged 18–
29 years and 56% aged 30–65 years. In the study of Lechner
et al.16 however, 38.7% of the respondents knew of the association
between HPV and OPC and the age range of the participants was
comparable with that in our study. The participants of our study
who were aware of HPV were in general well aware of the prevalence
and the (oral) sexually transmission of HPV.

We also found that 49.7% of the population knew of the existence
of an HPV vaccine, this percentage was remarkable because it is
higher than the percentage of the population knowing of the virus
itself. So, 34.5% of the respondents who had never heard of HPV
were aware of the presence of an HPV vaccine. One explanation for
this difference could be that the addition of ‘vaccine’ to ‘HPV’
increases the knowledge because it creates an association, which
people have less with the word ‘HPV’ alone. Another explanation
could be that people don’t know what the HPV vaccine is for. In
addition, it was striking that if we asked in an open question
whether the participants knew about the link between HPV and
OPC, only 11% answered positively, whereas when we presented

Table 3 Knowledge about HPV when already heard of HPV
(N¼319)

Yes No Not sure

N % N % N %

Is HPV rare? 20 6.3 250 78.4 49 15.4

Is HPV transmitted

during sex?

255 79.9 29 9.1 35 11.0

Is HPV transmitted

during oral sex?

232 72.7 30 9.4 57 17.9

Can HPV cause HIV

(Aids)?

22 6.9 206 64.6 91 28.5

Note: HPV, human papillomavirus; HIV, Human immunodeficiency
virus.

Table 4 Knowledge of reported risk factor for oropharyngeal cancer
in the general Dutch population (N¼1044)

Risk factor Yes No Not sure

N % N % N %

Excessive alcohol

consumption

626 60.0 139 13.3 279 26.7

Smoking 1016 97.3 10 1.0 18 1.7

Chewing of tobacco 778 74.5 48 4.6 218 20.9

Chewing of betel

leaf. catchu and

areca nuts

317 30.4 87 8.3 640 61.3

Marijuana use 547 52.4 109 10.4 388 37.2

Poor oral hygiene 398 38.1 274 26.2 372 25.6

Herpes simplex

virus infection

277 26.5 139 13.3 628 60.2

Human papilloma

virus infection

281 26.9 112 10.7 651 62.4

Family history of

cancer

646 61.9 136 13.0 262 25.1

Low fruit and vege-

table

consumption

253 24.2 338 32.4 453 43.4

Sun exposure 167 16.0 454 43.5 423 40.5
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the respondents a list of causative factors for OPC, 26.9% indicated
that there was an association between HPV and OPC. We think this
is because of the respectively closed versus open way of asking the
question.

The greater awareness among women about HPV, the HPV vac-
cine and the link of HPV with OPC, suggest that this knowledge is
primarily due to awareness of the role of HPV in uterine cervical
cancer. Since the incidence of HPV related OPC is 3–6 times higher
in men than in women and the HPV related OPC exceeds the inci-
dence of HPV related cervical cancer in the higher income coun-
tries,3,18 greater awareness of the role of HPV infection in OPC is
necessary to improve vaccine uptake, in women but especially also
in men.

The knowledge about the association between HPV and OPC was
highest in the group with a higher education level and among non-
smokers and non-drinkers. This is beneficial because this group has
the highest risk of getting HPV associated OPC. However, in gen-
eral, the knowledge is still substantially low so that more awareness
is needed. In addition, greater awareness of the disease may prompt
patients harboring symptoms of HPV positive cancers to go in time
to the physician. Subsequently, the physician must be sufficiently
aware of symptoms and risk factors of OPC. A recent study by
Lechner et al.17 reported that the level of awareness of HPV and
OPC among general practitioners was high; however, the character-
istics of HPV associated OPC were less well recognized, indicating
the need for further education. Therefore, studying the awareness of
HPV and OPC, other risk factors and symptoms among the general
practitioners in the Netherlands should also be considered.

There are some limitations of this study that should be considered
when interpreting its results. All Internet-based surveys incur the
potential for bias by excluding participants who lack Internet con-
nections.19 Moreover, in this particular study there is also the po-
tential for bias because of the selection of people who want to
participate in a panel. Internet surveys are also vulnerable for bias
due to nonresponse. As a consequence, the participants may differ
significantly from the general population.20 However, the results of
this survey are largely consistent with previously published data on
HPV awareness.15,16,21

This survey was conducted during the COVID pandemic, which
may result in an increased interest in virus vaccines and could there-
fore have influenced the response rate.

In conclusion, the results of this survey indicate that the public
awareness of HPV and the association of HPV with oropharyngeal
cancer is lacking. Interventions to increase awareness of HPV and its
association with non-cervical cancer should be considered. This
might help to increase the HPV vaccination uptake and earlier diag-
nosis of this disease leading to improved survival.
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Supplementary data are available at EURPUB online.
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Key points

• This study is the first to examine awareness on human
papillomavirus (HPV)-associated oropharyngeal cancer
(OPC) among the Dutch population.

• 30.6% of the participants had heard of human papillomavirus
(HPV) and only 29.2% of these participants knew about the
association between HPV and oropharyngeal cancer.

• The results of this survey indicate that the public awareness of
HPV and the association with oropharyngeal cancer is lacking.

• Interventions to increase this knowledge might help to
increase the HPV vaccination uptake and earlier diagnosis of
this disease leading to improved survival.
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