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Abstract The aim of this study was to evaluate the knowl-
edge and awareness levels of 18-year-old and older women
and men on HPV infection, HPV vaccine, and the potential
risk factors in Hatay, Turkey. In our study, it was found that
overall 27.0 and 23.2% of the participants reported having
heard of HPV infection and HPV vaccine. The rate of partic-
ipants who had heard of HPV infection and HPV vaccine was
higher in women than in men (p < 0.000). Thirteen percent of
the participants was aware of the fact that HPV triggers cervi-
cal cancer, 10.2% penile cancer, and 16.7% genital warts,
respectively. The overall vaccination rate of the participants
was 2.7%. When the total knowledge score of the participants
about HPV infection and HPV vaccine was evaluated accord-
ing to independent variables, it was found that being a woman,
urbanization, and having a high level of education had a pos-
itive effect on knowledge score, while never having heard of
HPV infection and HPV vaccine had a negative effect on
knowledge score (p < 0.000). It was determined in the linear
regression model that gender, educational status, residential
area, and having heard of HPV infection before influenced
knowledge levels. It was determined that the relation between

these variables and the total knowledge scores of the partici-
pants was statistically significant (p < 0.05). It was also deter-
mined that women who had higher educational levels, those
who were living in urban areas, and those who had heard HPV
infection before had higher knowledge levels. The level of
knowledge of the participants about HPV infection and HPV
vaccine was found to be very low. Having adequate knowl-
edge about HPV infection and increasing the acceptance of
HPV vaccination in public will play an important role in de-
creasing the rate of mortality and morbidity of the different
HPV-associated cancers in women and men.

Keywords HPVinfection . HPV vaccine . Awareness .

Knowledge

Introduction

The human papillomavirus (HPV) is one of the most common
sexually transmitted infections around the globe [1]. While
about 80–90% of the infections are asymptomatic and tran-
sient and are eliminated within 2 years, persistent oncogenic
(high-risk) infections have been linked to oropharyngeal, anal,
cervical, vaginal, vulvar, and penile cancers [2].

The most important clinical consequence of HPV infection
is cervical cancer. Centers for Disease Control and Prevention
(CDC) reported that by age of 50, at least 4 out of every 5
women will have been infected with HPVat one time in their
lives [1].

Cervical cancer, with the death of approximately 266,000
women each year worldwide, remains one of the leading
causes of cancer-related mortality in women. Most cervical
cancer-related mortality occurs in countries where there is no
routine cervical screening. Conversely, developed countries
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have successfully reduced death from cervical cancer through
effective screening programs [3].

Genital HPV infection is very common in men and infec-
tions may progress to external genital lesions, mostly condy-
lomata acuminata and penile intraepithelial neoplasia which
are considered to precede penile cancer [4]. Recent research
reported high-risk HPV in 48% of penile cancers in men. A
systematic review of worldwide HPV prevalence in men
found a prevalence range between 1.3 and 72.9% [5].

In order to reduce morbidity and mortality rates related to
HPV infection, primary protection measures are very impor-
tant. These primary protections involve eliminating the sexual
risk factors and application of prophylactic vaccines. It was
reported that vaccines significantly reduce the influence of
disease before sexual activities. There are two types of HPV
vaccination: bivalent Vaccine (Cervarix) is effective for HPV-
16 and -18, while quadrivalent vaccine (Gardasil) is effective
for HPV-6, -11, -16, and -18. Both vaccines provide protection
against cancer while Gardasil is additionally efficient against
genital warts and is recommended for men [6].

Public health research suggests that awareness and knowl-
edge of HPV are important for acceptance [2], because the
burden of HPV-associated diseases is higher in women.
Much of the research on HPV awareness and knowledge has
focused primarily on women. A systematic review of 39 stud-
ies worldwide found women’s knowledge to be poor ranging
between 15 and 31% [7]. However, male HPVinfection is also
important. HPV infections have the potential to cause various
adverse health outcomes in males including genital warts and
some types of cancer (anal, penile, and oral cancers). HPV
concordance levels are high among sexual partners, so infect-
ed males also put their female partners at increased risk of
cervical disease [8]. One study had demonstrated a five-fold
increased risk of cervical cancer in women who had a male
partner infected with penile HPV [9]. Studies of knowledge of
HPVamong males also have shown a low level of awareness
of the existence of HPV including poor knowledge about HPV
infection and mode of transmission. Another study reported
that besides having poorer knowledge, young men were not
aware that they could be the host for HPV, thereby affecting
the female population or that they were at risk of some HPV-
related cancers [7].

There have been several studies conducted to assess the
awareness and the knowledge on HPV in Turkey; however,
most of them focused on females, students studying at health
sciences departments or healthcare professionals. Data on
adult men’s awareness and knowledge are less common.
Instructing people about HPVand HPV vaccines is significant
in terms of applicability of HPV vaccination and protection
against HPV infection and related diseases. We believe that
assessing the awareness and knowledge of both male and
female population about this concern is important to develop
more effective health strategies and education.

In this study, we evaluated the awareness and knowledge
on HPV infection and HPV vaccine in 18-year-old and older
women and men adults, an important step in highlighting the
knowledge gap that will become the focus of future vaccine
uptake studies. Furthermore, the contribution of adults’ (18-
year-old and older) socio-demographical characteristics to the
level of knowledge was also explored.

Methods

This descriptive and cross-sectional study was carried out with
18-year-old and older women and men who referred to the
Obstetrics and Gynecology Department of a private hospital
in Hatay, Turkey.

The population aged 18 and over in Hatay Province was
707,387. The size of the sample was calculated as 980 people
with 25% level of awareness and 3% deviation within 97%
confidence interval (CI), which were reported in previous
studies. Considering data losses, additional 10% was added
to the sample size, and therefore, the target population was
identified as 1078. The data were collected with question-
naires between August 19 and November 17, 2015.
Participants who were not in acute distress, who were 18-
year-old and older, and who provided oral and written consent
to participate in the study were included. During the study
period, a total of 1150 individuals were determined to be eli-
gible to participate. Of these, 1097 individuals accepted the
survey and 53 declined (95% participation rate). Of the 1097
surveys, 10 were excluded from analysis due to excessive
missing data, and thus, a total of 1087 surveys were included
in the analyses.

The data were collected using a self-administered descrip-
tive questionnaire developed by the researchers. This ques-
tionnaire consisted of two parts: the first part consisted of
BParticipant Information Form,^ and the second part included
BHPV Knowledge Evaluation Test.^ The Knowledge
Evaluation Test was based on an extensive review of the lit-
erature. Content and validity of the Knowledge Evaluation
Test were determined by five experts. The experts included
two gynecologists, one urologist, one infectious diseases ex-
pert, and one oncologist. These professionals were selected
based on their knowledge and experience regarding HPV-
related cancers, HPV infection, and HPV vaccination. The
Knowledge Evaluation Form was tested for appropriateness
and understanding among 20 randomly chosen female and
male adults, who were admitted in the same hospital, as a
pre-implementation. No changes were made in the
Knowledge Form following the pilot study. BParticipant
Information Form^ contained 9 statements on the socio-
demographic characteristics of the respondents such as age,
education, and employment status as well as awareness about
HPV infection and HPV vaccines and willingness for
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vaccination. BHPV Knowledge Evaluation Test^ involved
more detailed 10 statements about the HPV infection and vac-
cines. The participants’ responses were evaluated by scoring
with 0 for Bwrong^ or Bno-idea^ and with 1 for Bcorrect.^ The
total knowledge score was 10 points for a total of 10 state-
ments. The reliability of statements regarding HPV infection
and HPV vaccines in this sample was evaluated with the
Cronbach α internal consistency coefficient. The Cronbach
alpha coefficient was found to be 0.91.

Before beginning the data collection, each participant was
verbally informed about the nature of the study and its objec-
tives and was invited to participate. Participation was volun-
tary, and only individuals agreeing to participate completed
the survey. All participants who provided oral consent to par-
ticipate were asked to sign a consent form. The surveys
contained no personal identifiers, and the completed surveys
were collected by the researcher. The response time was esti-
mated to be 15–20 min. In terms of ethical concerns, the study
was approved by the Ethics Committee of the Medical School
of Mustafa Kemal University (2015/80).

The data were analyzed using SPSS 15.0 software pro-
gram. Descriptive statistics, frequency, percentage, mean,
and standard deviation were used to evaluate the data.
Comparative tests were performed using Chi-square, t test,
and One-Way ANOVA. The knowledge level of the partic-
ipants was considered as the depended variable, while oth-
er characteristics were considered as the independent var-
iables. The relationship between the variables was assessed
using the multivariate linear regression analysis. For all
analyses, p < 0.05 was considered as the significance level.

Results

The mean age of the participants was 31.3 ± 7.9 years, 59.0%
(n = 641) was women and 66.7% was married. The rate of the
participants living in the city center was 57.3% (n = 623), and
38.5% (n = 419) had a university degree. It was found out that
27.0 and 23.2% of the participants reported having heard of
HPV infection and HPV vaccine. The rate of knowledge about
HPV infection and HPV vaccine was more in women (79.2
and 77.4%) compared to men (20.8 and 22.6%) (p < 0.000).
The rate of risk perception of the participants for HPV infec-
tion was 6% (n = 65). The risk perception of women for HPV
infection was much higher than that of males (p < 0.000). The
vaccination rate of the participants was 2.7% (women = 25,
men = 4). A total of 255 participants (23.5%) intended to have
their children vaccinated. The rate of women who intended to
have children vaccinated was higher than that of males
(p < 0.03). The rate of the participants who recommended
HPV vaccination to their family and close friends was
30.7% (n = 334). Compared to that of men, the rate of women

who recommended HPV vaccination to their family and rela-
tives was higher (p < 0.000).

The correct comments on the statements about HPV infec-
tion and HPV vaccine are given in Table 1. Among the par-
ticipants, the highest number of correct responses was given to
the statements such as Bthe risk of HPV infection increases
when numbers of sexual partner increase (31.1%),^ BHPV is
spread through sexual relationship (27.8%),^ and Bthe risk of
HPV infection decreases when a condom (preservative) is
used during sexual intercourse (23.4%). The rate of correct
responses to statements varied as follows; 20.3% of the par-
ticipants correctly answered as BHPV is not only spread
through women but also by men,^ 16.7% of the participants
knew that BHPV causes genital warts,^ 14.4% knew that
BHPV vaccine is not used only in girls,^ 13.7% knew that
BHPV vaccine can protect against cervical cancer and genital
warts,^ 13.0% knew that BHPV causes cervical cancer in
women,^ 10.2% knew that BHPV causes penile cancer in
men,^ and only 6.0% knew that BHPV vaccine can also be
used on boys.^ When the correct responses to statements
about HPVinfection and HPV vaccine were evaluated accord-
ing to gender, it was determined that women gave more cor-
rect responses to statements. Except three statements on
knowledge (penile cancers related to HPV, protective aspect
of HPV vaccine, and to whom HPV vaccine is applied), there
were statistically significant differences between the knowl-
edge levels of men and women to other statements (p < 0.05).
The average total knowledge score of the participants for HPV
infection and HPV vaccine-related statements was
1.76 ± 2.52. A total of 178 (16.3%) participants had total
knowledge score of 5 and above while only 8 (0.7%) had total
knowledge score of 10.

When the total score of the participants about HPV infec-
tion and HPV vaccine was evaluated according to the inde-
pendent variables, it was observed that knowledge scores were
significantly affected by educational status, gender, place of
residence, having heard of HPV infection and vaccine before,
and risk of having HPV infection. Being a woman, urbaniza-
tion, and having a high level of education had a positive effect
on knowledge scores, while never having heard of HPV in-
fection and HPV vaccine before had a negative effect on
knowledge scores (p < 0.000), (Table 2).

With the multiple linear regression analysis, which was
applied to purify the relation between the mean knowledge
scores and some characteristics of the participants from the
interaction between some independent variables, the aim
was to determine the factors that were really influential.
Since, in the correlation analysis, it was determined that the
independent variables (having heard of HPV infection before,
having heard of HPV vaccine before, and seeing oneself in the
risk group in terms of HPV infection) were highly related with
each other, these two independent variables were not included
in the model. It was determined in the model that gender,
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educational status, residential area, and having heard of
HPV infection before influenced knowledge level. It was
determined that the relation between these variables and

the total knowledge scores of the participants was statisti-
cally significant (p < 0.05). It was observed that women
who had higher educational levels, who lived in urban

Table 1 The level of knowledge
of the respondents about HPV
infection and HPV vaccine

The statements about HPVand HPV vaccine Gender

Womena Mena Totalb P

n % n % n %

HPV is spread through sexual relationship (Yes)

Yes 214 70.9 88 29.1 302 27.8 0.000*
No 23 53.5 20 46.5 43 4.0

I don’t know 404 54.5 337 45.5 741 68.2

HPV is spread by women only (no)

Yes 36 54.5 30 45.5 66 6.1 0.000*
No 160 72.4 61 27.6 221 20.3

I don’t know 445 55.7 354 44.3 779 73.6

HPV causes cervical cancer in women (yes)

Yes 103 73.0 38 27.0 141 13.0 0.000*
No 12 38.7 19 61.3 31 2.9

I don’t know 525 57.5 388 42.5 913 84.1

HPV causes penile cancer in men (Yes)

Yes 73 65.8 38 34.2 111 10.2 0.287
No 17 54.8 14 45.2 31 2.9

I don’t know 550 58.3 393 41.7 943 86.9

HPV causes genital warts (Yes)

Yes 139 76.8 42 23.2 181 16.7 0.000*
No 16 55.2 13 44.8 29 2.7

I don’t know 485 55.6 387 44.4 872 80.6

The risk of HPV infection increases when numbers of sexual partner increase (Yes)

Yes 219 64.8 119 35.2 338 31.1 0.014*
No 13 44.8 16 55.2 29 2.7

I don’t know 409 56.8 311 43.2 720 66.2

The risk of HPV infection decreases when a condom (preservative) is used during sexual intercourse (Yes)

Yes 171 67.3 83 32.7 254 23.4 0.005*
No 20 48.8 21 51.2 41 3.8

I don’t know 450 56.8 342 43.2 792 72.9

HPV vaccine can protect against cervical cancer and genital warts (Yes)

Yes 99 66.4 50 33.6 149 13.7 0.085
No 25 51.0 24 49.0 49 4.5

I don’t know 517 58.2 371 41.8 888 81.8

HPV vaccine is administered only to girls (No)

Yes 46 62.2 28 37.8 74 6.8 0.448
No 98 62.8 58 37.2 156 14.4

I don’t know 497 58.0 360 42.0 857 78.8

HPV vaccine can also be used on boys (Yes)

Yes 39 60.0 26 40.0 65 6.0 0.352
No 89 64.5 49 35.5 138 12.7

I don’t know 513 58.0 371 42.0 884 81.3

Total score (mean±SD) 2.04 ± 2.67 1.35 ± 2.23 1.76 ± 2.52 0.000*

a Line percentage was used
b Column percentage was used

*Significant at 0.05
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areas, and who had heard HPV infection before had higher
knowledge levels (Table 3).

Discussion

The Papanicolau (PAP) smear test is used as a secondary pre-
ventive measure against cervical cancer in women [10].
Today, however, it is virtually impossible to have prior knowl-
edge by associating enhanced diagnostic tests to HPV-related
cancers in men. In addition, HPV infection mostly does not
indicate any symptoms and does not result in health problems
in men [11].

The primary protection against HPV can be provided by
prophylactic vaccination both in men and women [12]. It is
expected that vaccination in women protects against HPV
infection and decreases the necessity for the HPV scanning
programs as well as the frequency of cervical cancer which

requires costly medical treatments. It was reported that
vaccinating men, who are known to have a high HPV
transmission rate, would decrease the infection rate in turn
decreasing the virus incidence in the general population.

Table 2 The distribution of the
total knowledge scores of the
participants about HPV infection
and HPV vaccine according to
socio-demographical factors and
awareness

Variable Number Mean Standard
deviation

Statistics
of test

p

Age (years) 18–27 393 1.71 2.46 F 0.36 0.782
28–37 449 1.72 2.52

38–47 206 1.90 2.60

≥ 48 39 1.94 2.84

Gender Women 641 2.04 2.67 t 4.51 0.000*
Men 446 1.35 2.23

Residential area Rural 464 1.39 2.34 t 4.16 0.000*
Urban 623 2.03 2.62

Marital status Married 725 1.70 2.46 t 1.16 0.246
Single/divorced/

widowed
362 1.88 2.64

Educational level Illiterate-literate 25 0.84 1.70 F 7.77 0.000*
Primary school 151 1.19 2.07

Secondary
school

162 1.27 2.12

High school 330 1.75 2.39

University 419 2.21 2.86

Income
(Turkish Liras)

≤ 1000 437 1.68 2.45 F 2.44 0.087

1000–2000 343 1.69 2.50

≥ 2000 281 2.07 2.68

Having heard of
HPV
infection before

No 794 0.69 1.41 t 32.04 0.000*

Yes 293 4.66 2.61

Having heard of
HPV
vaccine before

No 835 0.81 1.51 t 30.07 0.000*

Yes 252 4.90 2.68

Risk perception Yes 65 3.41 3.14 F 26.29 0.000*
No 476 2.03 2.63

I do not know 542 1.31 2.22

*Significant at 0.05

Table 3 The factors influencing the level of knowledge of the
respondents about HPV infection and HPV vaccine

Standard beta t p

Age 0.027 1.096 0.279

Gender 0.057 2.209 0.027

Educational level 0.045 1.899 0.045

Marital status 0.028 1.090 0.276

Residential area 0.059 2.579 0.010

Income 0.028 1.087 0.277

Having heard of HPV
infection before

0.692 30.296 0.000

R = 0.699 R2 = 0.489 Durbin–Watson = 1.986 (p = 0.000)
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By such vaccination, anal, penile, and larynx cancers could
be prevented [13].

HPV infection results in high-cost health problems in
public [1]. Therefore, eliciting public awareness seems the
most effective way to alleviate the economic and social
encumbrance of HPV infection and related diseases. Lack
of adequate knowledge is the main barrier for the preven-
tion, diagnosis, and treatment of HPV infection and associ-
ated illnesses [10].

In the present study, the levels of knowledge and aware-
ness of HPV infection and HPV vaccine were evaluated
among 18-year-old and older women and men. There are
several different studies about HPV awareness. However,
awareness may vary depending on many environmental,
social, educational, and economic factors. In Turkey, for
example, HPV awareness rates were found to be 26.0 and
33.6% [14, 15] while in several other countries this rate
ranged from 40.0 to 67.7% [16, 17]. It appears that varia-
tion existed not only within a particular region but also
among regions. It was clearly shown that high awareness
rates in developed countries were accompanied by high
rates of public-based scanning and vaccination programs.
In the present study, the rate of people with having heard of
HPV infection was determined to be 27%, which is similar
to the results of previous studies conducted in Turkey, and
considerably lower than those of many developed coun-
tries. In the present study, 23.2% of the participants report-
ed having heard of HPV. This rate ranged between 79 and
82% in some studies conducted in other countries [17, 18].
Previous studies in Turkey reported that having heard of
HPV vaccine rates were 21.6, 24.0, and 25.1% [14, 15,
19]. Results of studies carried out in Turkey appear to be
similar; however, compared to other countries, those rates
are considerably low. It can be considered that reduced
awareness rates of HPV infection also decrease the prior
knowledge of HPV vaccine.

A study carried out in the USA reported that 39% of par-
ticipants were aware of the relationship between cervical can-
cer and HPV, and 33.8% knew that HPV infection could cause
genital warts [20]. A population-based study with 1106 people
in Italy showed that the rate of participants who knew that
HPV infection might cause cervical cancer was 46.6% and
58.5% of the participants knew HPV infection might cause
penile cancer [21]. In our study, the rates of participants who
were aware that HPV might cause cervical cancer, penile can-
cer, and genital warts were 13, 10.2, and 16.7%, respectively.
It appears that our results are in corroboration with the results
of other studies carried out in Turkey. However, compared to
other developed countries, this rate is substantially low.
Therefore, HPV-related infections and cancers should be the
focus in public-based education.

Our results showed that only 27.8% of the participants
were aware that BHPV is transmitted sexually.^ In other

countries, this rate was as high as 51.3 [21], 63.0 [16], and
86.0% [18], while in Turkey, it ranged between 10.8–21.0%
[22, 23]. Our results seem to be higher than those of previous
studies conducted in Turkey, while they are found to be lower
than those of developed countries. The number of correct re-
sponses to the statements related to HPV infection and HPV
vaccine was low probably due to inadequate education during
adolescence period about safe sex and sexually transmitted
diseases. Additionally, the rate of participants who were aware
that women were not the only source transmitting the virus
was 20.3%. The reason of the perception that the infection is
transmitted only by females may be because cancer scanning
programs mostly involve women. This wrong perception
could be reversed if people are adequately informed about
HPV infection during scanning treatments, thereby the infec-
tion could be controlled at a higher extent.

The results of our study indicated that a small portion of
participants was aware that HPV vaccine could not only be
used in girls (14.4%) but also in boys (6.0%). It was reported
theoretically that vaccinating both genders is more effective
compared to vaccinating only women [24]. Therefore, in ed-
ucational programs, it should be indicated that HPV vaccina-
tion should be applied regardless of gender to get adequate
protection against HPV infection. More research about the
influence of vaccinating men should be carried out to confirm
the effect of the protection.

In this study, the contribution of adults’ (18-year-old and
older) socio-demographical characteristics to the level of
knowledge was also investigated. It was determined that the
relation between these variables and the total knowledge
scores of the participants was statistically significant. It was
found that being a woman, having higher education, living in
urban areas, and having prior knowledge about HPV infection
are the factors increasing knowledge level. Our results are in
corroboration with those of the earlier studies.

In terms of knowledge about HPV infection and HPV vac-
cine, women are significantly different from men. Previous
studies also indicated that women had higher knowledge
levels compared to men [17, 21]. Being a woman seems to
positively affect the knowledge level about HPV infection and
HPV vaccine probably because women apply to health insti-
tutes about the reproduction-related issues more than men;
they are more sensitive about health problems such as cervical
cancers and have more interaction with healthcare staff during
cervical cancer scanning programs. Our results suggest that
more education involving HPV-related oral, penile, and anal
cancers and their possible long-term results should be given to
men who are known to be highly HPV transmitter.

As seen on most awareness level studies related to health,
our study also showed that as the education level increased,
knowledge levels on HPV infection and HPV vaccination also
increased. Education level is also a significant factor influenc-
ing one’s perception about health issues as well as other issues
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in life. An educated person can reach information sources
more easily and are expected to use them effectively. Similar
to ours, most studies indicated that higher education level
increased the knowledge level of people about HPV infection
and vaccination [17, 20, 21].

Urban life provides more information sources and more
interaction with others in the lives of people, and higher edu-
cation is easier in urban areas. Therefore, urban life seems
advantageous in terms of increasing knowledge level about
health and other issues. Our study also indicated that urban
people had higher knowledge levels compared to those in
countryside. Li et al. [25] also reported that women in urban
areas had more knowledge about HPV compared to those in
countryside. Cates et al. [26] conducted a study on women in
countryside and indicated that place of living influenced the
knowledge level, and in more isolated areas, knowledge level
of HPV vaccine was lower.

In conclusion, the study findings indicate that the level of
knowledge regarding HPV infection and HPV vaccine in par-
ticipants was remarkably low. Being a woman, having higher
education, living in urban areas, and having prior knowledge
about HPV infection are factors affecting the level of knowl-
edge. There are some limitations in our study. The fact that our
study was conducted only in the case group, i.e., the patients
who were admitted to the outpatient clinic, is one of the lim-
itations of our study. The study findings are not generalizable
to our country. However, the study was conducted in a large
sample size, and has many strong points. The study provided a
better understanding on adults’ knowledge and awareness to-
wards HPV infection and HPV vaccinations, and the findings
indicate that education programs should be developed about
these issues in order to prevent HPV-related cancers. Recently,
there have been attempts to increase the knowledge level
about HPV infection and vaccine in Turkey; however, knowl-
edge level clearly seems much below the desired level.
Therefore, there is an urgent need for personal and public
education about the HPV. The incidence of HPV has been
dramatically increasing, and the media sources should be
quickly involved in informing people about the HPV and re-
lated diseases. Verbal and visual means and the Internet are
also helpful sources to inform people about HPV infection and
HPV vaccine. Men should also be involved in activities relat-
ed to health issues. Correct and adequate knowledge about the
HPV infection and HPV vaccine will increase the adoption of
HPV vaccination; therefore, an important step could be taken
to prevent cervical and penile cancer as well as other HPV-
related diseases.
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