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Abstract Objective To evaluate the knowledge related to human papillomavirus (HPV) infec-
tion and the rate of HPV vaccination among undergraduate freshmen and senior
students of medicine, pharmacy, speech therapy, nursing and physical education in a
Brazilian university.
Methods A questionnaire concerning sociodemographic aspects, sexual background,
and knowledge about HPV and its vaccine was filled out by 492 students. Threemonths
later, a second questionnaire, concerning the new rate of vaccination, was applied to
233 students.
Results Among the 290 women who answered the first questionnaire, 47% of the
freshmen and 13% of the seniors stated they were not sexually active, as well as 11% of
the 202 freshman and senior male students. Although the knowledge about HPV was
higher among women, they reported a lower use of condoms. More than 83% of the
women and 66% of themen knew that HPV can cause cervical cancer, but less than 30%
of the students knew that HPV can cause vulvar, anal, penile and oropharyngeal cancer.
Less than half of the students knew that HPV causes genital, anal and oropharyngeal
warts. Comparing the students, the seniors hadmore knowledge of the fact that HPV is
sexually transmitted, and that HPV infection can be asymptomatic. The rate of
vaccination was of 26% for women, and of 8% for men, and it increased to 52% and
27% respectively among the 233 students evaluated in the second questionnaire.
Conclusion As almost half of freshman women declared being sexually inactive, the
investment in public health information programs and easier access to the HPV vaccine
seem to be a useful strategy for undergraduate students.
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Introduction

Current academic knowledge pertaining to human papilloma-
virus (HPV) infection and its relationship with human pathol-
ogy is vast and well established. Decades of cumulative
investigation led to a firm amalgam of information concerning
the biological basis for the different effects of HPV infection on
the cervix, vulva, penis, anus and oropharynx.1 In essence, HPV
is themajorcausal factor forgenitalwarts andmultiple cancers
suchascervical, vulvar, vaginal, oropharyngeal, penileandanal
cancer.2 Cervical cancer is the third most prevalent neoplasm
and the fourth leading cause of death by cancer among
women.3ThepreventionofHPV infection canbeaccomplished
through prophylactic vaccines, which, administered prior to
the contact with the virus, provide almost 100%of efficacy. The
vaccines are prophylactic, and have their greatest benefit
in boys and girls who have not yet started their sexual
activity. Sexually active adolescents and young adults are
also vaccinated to catch up.2 The first vaccine against HPV
has been approved by the US Food and Drug Administration
(FDA) in 2006; however, the global vaccination rate for girls
aged 10 to 20years by 2015 was of 6.1%.4

In spite of the unequivocal progress obtained in the
diagnosis, treatment and prevention of HPV infection, sever-

al studies suggest that the awareness and knowledge about
the infection, its causes and risk factors among the popula-
tion is surprisingly limited. Alarmingly, it is known that
higher knowledge about HPV and its consequences is related
to a higher propensity to take the vaccine,5 and ignorance on
the part of the general population about the implications of
HPV infection to general health is highly associated with the
failure of prevention initiatives. McCusker et al6 applied a
questionnaire concerning knowledge about HPV to freshman
medicine students at a university in Scotland. The students
participated later in a public health information (PHI) cam-
paign that described the role of HPV in the development of
cervical cancer. After the PHI, they observed a significant
increase in the rate of HPV vaccination among girls: in 2008,
before the campaign, no girl had taken all three doses of the
vaccine; however, one year after the intervention, more than
58% were vaccinated. They also reported that after this
campaign, 94% of the vaccinated girls understood that they
should remain in the screening program.6

It is therefore clear that awareness about HPV infection and
its consequences among the general population is surprisingly
low considering the consolidated academic knowledge about
it, its clinical implications, and the ample amountofdiagnostic
and therapeutic tools currently available. Evenmore alarming,

Resumo Objetivo Avaliar o conhecimento sobre a infecção pelo vírus do papiloma humano
(human papillomavirus, HPV, em inglês) e a taxa de vacinação entre estudantes calouros
e veteranos do quarto ano dos cursos de medicina, farmácia, fonoaudiologia,
enfermagem e educação física de uma universidade brasileira.
Métodos Um primeiro questionário sobre aspectos sociodemográficos, anteceden-
tes sexuais e conhecimento sobre o HPVe sua vacina foi aplicado a 492 estudantes. Três
meses depois, foi aplicado um novo questionário, a 233 estudantes, que avaliava a nova
taxa de vacinação entre eles.
Resultados Entre as 290 mulheres que responderam ao questionário, 47% das
calouras e 13% das veteranas negaram início de atividade sexual. Entre os 202 calouros
e veteranos do sexo masculino avaliados, essa taxa foi de 11%. Apesar de o conheci-
mento sobre o HPV ter sido maior entre as mulheres, elas declararam menor uso de
preservativo. Mais de 83% das mulheres e 66% dos homens sabiam que o HPV causa
câncer de colo de útero, mas menos de 30% de todos os alunos sabiam que o HPV pode
causar câncer de vulva, ânus, pênis e orofaringe, e menos de 50% sabiam que o HPV
pode causar verrugas genitais, anais e orofaríngeas. Comparando calouros e veteranos,
houve um aumento no conhecimento de que o HPV é sexualmente transmitido, e de
que sua infecção pode ser assintomática, entre os veteranos em comparação com os
calouros. Pela taxa de vacinação analisada no segundo questionário, identificou-se que,
antes do início da pesquisa, 26% das mulheres e 8% dos homens haviam sido vacinados,
e, no momento da aplicação do segundo questionário, essas taxas subiram para 52% e
27%, respectivamente, entre os 233 alunos avaliados.
Conclusão Quase metade das calouras relataram não ser sexualmente ativas, e a
maioria delas ainda não era vacinada contra o HPV. O ingresso no Ensino Superior
parece um momento oportuno para a realização de campanhas governamentais de
conscientização e vacinação contra o HPV.
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a few pioneering studies suggest that in the developed and
developingworld, young adults studying in healthcare-related
undergraduate programsmay display unacceptable low levels
of knowledge about HPV infections as well. Our hypothesis is
that freshman students go to college between the ages of 18
and25years, and, therefore, are at a high risk forHPV infection,
but only a small proportion of those students are vaccinated
against HPV. Our objective was to perform a comprehensive
longitudinal evaluation of the knowledge related to HPV and
HPV vaccination, among freshman and senior undergraduate
students of medicine, pharmacy, speech therapy, nursing and
physical education in an extremely competitive Brazilian
university. We also evaluated the proportion of students
already vaccinated before the questionnaire, and the propor-
tion of thosewho took the vaccinewithin threemonths of the
application of the questionnaire.

Methods

The present was an observational cohort study. After approval
by the Ethics in Research Committee of Universidade Estadual
de Campinas (Unicamp, in Portuguese) (under CAAE
64275917.4.0000.5404), a questionnairewasapplied inAugust
2017 to freshman and senior undergraduate students aged
� 18years of the courses ofmedicine, nursing, speech therapy,
pharmacy and physical education of Unicamp. All subjects
signed the free and informed consent form. The questionnaire
was composed of 79 multiple-choice, true or false, and short
answers; it included sociodemographic aspects, sexual back-
ground, knowledge on HPV and the vaccine, and the rates of
vaccination and of intention to indicate the vaccine to girls and
boys in their professional future. After the students filled out
thequestionnaire, a sheetwith the correct answerswasoffered
to them. A second questionnaire with 5 questions was applied
in November 2017 to 233 students, with the objective of
analyzing the vaccination rate of the medicine and pharmacy
undergraduates, and to evaluate if those who had participated
in thefirst partof the surveyweremore likely to get vaccinated.
The transcription of the questionnaire data was performed
using the REDCap (Vanderbilt University, Nashville, TN, US)
web application. The data was then exported and analyzed
using the R Environment for Statistical Computing (R Founda-
tion for Statistical Computing, Vienna, Austria).7 The Chi-
squared test for trends and the t-test were used to evaluate
differences in knowledge across the groups of students, aswell
as the changes in the vaccination rate before and after the
application of the questionnaires. Due to the small number of
students and the similarity in the sociodemographic character-
istics, the data obtained from the speech therapy and nursing
students were grouped.

Results

Sociodemografic Factors
Among the 492 students included in the present study, there
were 290 women and 202 men. In total, there were 196
medicine students, 63 pharmacy students, 39 speech therapy
students, 44 nursing students, and 147 physical education

students. There were 279 (56.7%) freshmen and 213 (43.3%)
seniors. The proportion of female students was significantly
higher in the nursing (97.7%) and speech therapy (94.9%)
courses compared with pharmacy (79.7%), medicine (57.4%)
and physical education (31.3%) (p<0.001). A significantly
larger proportion of medical students reported living alone,
in boarding homes or with friends, compared with those of
other courses, who most often reported living with their
parents. The rate of students who declared themselves as
followers of a religion was higher among the nursing and
speech therapy students when compared with those of other
courses (p<0.05). Most students reported having graduated
from high school in a public or technical school, excluding the
pharmacy students. The proportion of students who had at
least one parent that was a college graduate was significantly
higher among the pharmacy (74.2%) and medicine (77.6%)
students compared with the physical education (61%) and
nursing/speech therapy (50%) students (p<0.01) (►Table 1).

Sexual Background
►Table 2 shows that although most women self-declared as
heterosexuals, there was a significantly higher proportion of
bisexuals among freshman students (13.2%) when compared
to the seniors (4%) (p<0.05). There was no difference in the
proportion of heterosexuals, homosexuals and bisexuals
among female and male students (p>0.05). Only 63% of
freshmen women reported having started sexual activity,
and, among the seniors, 13.4% of women reported they were
not yet sexually active. Among the freshman and senior male
students, more than 89% reported they were sexually active.
The proportion of sexually active men (89%) among the
freshman males was significantly higher when compared
with that of women (p<0.001). The reported age of initiation
of sexual activity was significantly lower among men when
comparedwith women (p<0.001). Women reported a higher
rate of stable relationships than men (p<0.05). We observed
thatwomen reportedmorevisits to thegynecologist thanmen
to the urologist (p<0.001), andhaving or not health insurance
wasnot associatedwithahigher rateofconsultations. Condom
usewas reportedbymore than90%of the freshmanand senior
male students and by only 61.8% of freshman female students
and 57.3% of senior female students.

Knowledge about HPV and the Vaccine
►Table 3 shows theproportion of correct responses to specific
questions evaluating HPV-related knowledge. Of the 14 pro-
posed questions, the proportion of senior female students
answering correctly was significantly higher for 9 questions
comparedwith their freshman counterparts, regardless of the
undergraduate course. For men, in 12 out of the 14 questions,
the proportion of senior students answering correctly was
higher than that of their freshman counterparts. Comparing
male and female students, regardless of class and course, in
6/14questions theproportionofwomenanswering correctlya
question was higher than that of men. In general, ►Table 3

shows a clear progression of HPV-related knowledge through-
out the years and a higher level of HPV-related education
among women compared with men. For instance, the rate of
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knowledge that HPV is a sexually transmitted infection (STI)
was high among freshman and senior female students (91.4%
and 95.3% respectively) and among freshman and senior male
students (82.3% and 94.2% respectively), being significantly
lower among freshman male students (p<0.05). The rate of
knowledgethatHPVcancausecervical cancerwasof82.2%and
85.8% among female freshmen and seniors respectively, and of
63.5% and 69.8% male freshmen and seniors respectively
(p<0.001). However, concerning the knowledge of other
cancers related to HPV infection, such as vulvar, vaginal,
anal, penile and oropharyngeal cancers, the accuracy rate
was lower than 40% for both genders, with a significant
increase in correct answers among senior students
(p<0.001). The percentage of students who knew that HPV
can cause different types of wartswas lower than the percent-
age of students who knew HPV could cause cervical cancer.
However, this knowledge was higher among the senior com-
pared with the freshman female students (62.7% and 37.4%
respectively), and among the senior compared with the fresh-
man male students (58.1% and 22.6% respectively).

We observed a trend in general HPV-related knowledge
among female andmale students.►Fig. 1A shows the compar-

ison between thewomen of the different courses:we observed
that physical education students know less aboutHPV infection
and its consequences than those of speech therapy andnursing,
whoknowless thanpharmacystudents,who, in turn, knowless
than medical students (p-trend<0.001). The accuracy rate in
the questions that stated that HPV is an STI that can affect both
genders and can cause cervical cancer was higher than
60%amongall of thewomen,andobeyedtheproposedstandard
(p-trend<0.001). On theother hand, knowledge thatHPV has a
higher prevalence among young adults aged 15 to 25years did
not show any difference between the courses (p-trend>0.05).
Knowledge thatHPV infection ismost often asymptomatic, that
the infection may become latent and cause genital, anal and
oropharyngeal warts showed a large difference among courses
(p-trend<0.001). Only 32.6% of physical education students
knew that HPV can be asymptomatic, compared with 52.5% of
speech therapy/nursing students, 74.5% of pharmacy students,
and 77% of medicine students. As for the knowledge that
warts can be caused by HPV, 30.4% of physical education
students, 40.5% of speech therapy/nursing students, 47.1% of
pharmacystudents,and61.9%ofmedicinestudentsknewabout
this correlation. Regarding the other cancers related to HPV

Table 1 Sociodemographic characteristics of the study sample

Sociodemographic
characteristics

Physical
education
n(%)

Speech
therapy
n(%)

Nursing
n(%)

Nursing and
speech therapy
n(%)

Pharmacy
n(%)

Medicine
n(%)

p-value

Gender

Male 101(68.7) 2(5.1) 1(2.3) 3(3.6) 12(19) 83(42.3) p<0.001

Female 46(31.3) 37(94.9) 43(97.7) 80(96.4) 51(81) 113(57.7)

Class

Freshman 90(61.2) 23(59) 29(65.9) 52(62.7) 32(50.8) 104(53.1) p>0.05

Senior 57(38.8) 16(41) 15(34.1) 31(37.3) 31(49.2) 92(46.9)

Residence situation

Living with parents
or guardians

90(62.9) 20(52.6) 21(48.8) 41(50.1) 29(49.2) 43(22.3) p<0.001

Living alone or in a
fraternity/sorority

53(37.1) 18(47.4) 22(51.2) 40(49.9) 30(50.8) 150(77.7)

Follower of a religion

Yes 90(61.6) 32(82.1) 34(79.1) 66(80.5) 36(58.1) 122(62.2) p<0.05

No 56(3.4) 7(17.9) 9(20.9) 16(19.5) 26(41.9) 74(37.8)

High school institution

Public school 44(29.9) 13(34.2) 15(34.1) 28(34.2) 11(17.5) 64(32.7) p >0.05

Technical school 38(25.9) 10(26.3) 10(22.7) 20(24.4) 15(23.8) 44(22.4) p>0.05

Private school 65(44.2) 15(39.5) 19(43.2) 34(41.4) 37(58.7) 88(44.9) p<0.05

Schooling of the parents

Higher education 89(61) 18(46.2) 23(53.5) 41(50) 46(74.2) 152(77.6) p<0.001

High school 45(30.8) 17(43.6) 13(30.2) 30(36.6) 10(16.1) 38(30.8) p<0.05

Did not graduate
from high school

12(8.2) 4(10.3) 7(16.3) 11(13.4) 6(9.7) 6(3.1) p<0.001�

Notes: p: comparison of all courses. � The analyses were compromised due to less than 5 answers. Because of the similarity between the data from
nursing and pharmacy students, and the small number of students in those groups, the courses were grouped for the sake of analysis. ��The
percentages were calculated based on the number of students that answered the question.
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infection, the percentage of right answers among all of the
womenwas below40%. In the caseof anal and anorectal cancer,
the rate was of 8.7% of physical education students, 19.2% of
speech therapy/ nursing students, 18% of pharmacy students,
and 34.5% ofmedicine students (p-trend<0.001). In the case of
oropharyngeal cancer, 6.5% of physical education students,
12.8% of speech therapy/nursing students, 8% of pharmacy
students, and 33.6% of medicine students recognized HPV as a
cause (p-trend<0.001). Regarding the relationship between
infection and the development of penile cancer, the percentage
of correct answers among women was of 10.9% of physical
education students, 16.7% of speech therapy/nursing students,
16% of pharmacy students, and 26.5% of medicine students
(p-trend<0.05).

►Fig. 1B shows the proportion of correct answers by male
participants for the questions measuring HPV-related knowl-
edge. Physical education students have less knowledge
about HPV infection and its consequences than pharmacy
students, who, in turn, score worse than medicine students
(p-trend<0.001). Due to the small number ofmale students in
the nursing and speech therapy courses, the inclusion of them

in the analyses was compromised. The percentage of correct
answers regarding the sexually transmitted character of HPV
infection was higher than 75% for all courses, with 81.6% for
physical education, 91.7% for pharmacy and 94% for medicine
(p-trend<0.05). As for theknowledge that bothgenders canbe
affected and that the infection has a higher incidence among
those aged between 15 and 25years, the percentage of correct
answers was of 81.8% and 59% respectively among physical
education students, 75% and 75% respectively among pharma-
cy students, and 94% and 69.9% respectively among medicine
students. Concerning the asymptomatic nature of themajority
of HPV infections, physical education students obtained a rate
of 30% of correct answers, while the rate for the pharmacy
students was of 58.3%, and of 72.3% for the medicine students
(p-trend<0.001). Few male students knew that HPV
causes genital, anal and oropharyngeal warts (17% of physical
education, 33.3% of pharmacy and 65.1% ofmedicine students;
p-trend<0.001). For the question about the causal role of HPV
in cervical cancer, the rate of correct answers ranged from
46% for the physical education students, and 66.7% for the
pharmacy students, to 92.8% for the medical students

Table 2 Sexual background comparing gender and class

Answer Freshman
women
n(%)

Senior
women
n(%)

p1 Freshman
men
n(%)

Senior
men
n(%)

p2 p3

Average age (standard deviation)

19.71(1.88) 22.87(2.50) 20.79(3.59) 23.44(2.53)

Sexual orientation

Heterossexual 133(83.6) 117(93.6) p< 0.05 98(87.5) 70(86.4) p>0.05 p>0.05

Homossexual 5(3.1) 3(2.4) p> 0.05� 7(6.2) 8(9.9) p>0.05 p>0.05

Bissexual 21(13.2) 5(4) p< 0.05 7(6.2) 3(3.7) p>0.05� p>0.05�

If the student had ever gone to a gynecologist or urologist

Yes 143(87.7) 120(94.5) p< 0.05 30(26.5) 23(26.7) p>0.05 p<0.001

No/don’t remember 20(12.3) 7(5.5) p< 0.05 83(73.5) 63(73.3) p>0.05 p<0.001

Sexually active

Yes 102(63) 110(86.6) p< 0.001 102(89.5) 76(89.4) p>0.05 p<0.001

No 60(37) 17(13.4) p< 0.001 12(10.5) 9(10.6) p>0.05 p<0.001

Age at first intercourse

17.12(1.61) 18(2.23) 16.67(1.52) 17.16(1.98) p<0.001

If engaged in a serious relationship

Yes 69(42.9) 75(59.5) p< 0.05 41(35.7) 41(48.2) p>0.05 p<0.05

No 92(57.1) 51(40.5) p< 0.05 74(64.3) 44(51.8) p>0.05 p<0.05

Uses condom

Yes 63(61.8) 63(57.3) p> 0.05 100(98) 71(93.4) p>0.05 p<0.001

No 39(38.2) 47(42.7) p> 0.05 2(2) 5(6.6) p>0.05 p<0.001�

If has life insurance

Yes 114(71.2) 100(78.7) p> 0.05 72(63.2) 68(79.1) p<0.05 p>0.05

No 46(28.7) 27(21.3) p> 0.05 42(36.8) 18(20.9) p<0.05 p>0.05

Abbreviations: p1, comparing freshman and senior women; p2, comparing freshman and senior men; p3, comparing women and men.
Notes: �Analyses compromised due to less than 5 answers had been filled out in the questionnaire. ��The percentages were calculated based on the
number of people that answered the question.
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(p-trend<0.001). As ofother cancers related toHPV, the rate of
correctanswerswas low,withpenilecancerbeing reportedasa
possible consequence of HPV infection by 10.1% of physical
education students, 41.7% of pharmacy students, and 37.3% of
those studying medicine.

Attitude toward the Vaccine among Non-immunized
Students and Intention to Indicate the Vaccine
►Table 4 shows that the rate of women (26%) who had taken
the HPV vaccine prior to the application of the first ques-
tionnaire was significantly higher than that of men (8%)
(p<0.001), regardless of the class and course. As for age at
vaccination, therewas a higher rate of freshmanwomenwho
took the vaccine until age 17, and only 10 women took the
vaccine until age 14 (data not shown). There was no differ-
ence in the proportion of girls vaccinated against HPVamong
the courses (data not shown). Non-vaccinated freshman
women reported a greater interest in taking the vaccine
(74.3%) than the seniors (61.4%) (p<0.05). The intention to
take the vaccine did not differ between women according
to the course (data not shown). The intention to take the
vaccinewas significantly higher amongunvaccinatedwomen
than among unvaccinated men (p<0.05). Among men who
did not take the vaccine, there was a higher proportion of
pharmacy students that intended to take the vaccine com-
pared with those of other courses (data not shown). Most
men and women who answered the questionnaire would
recommend the vaccine for both genders, and this propor-
tion was higher among senior women (75.6%) than among
freshman women (60.7%) (p<0,05).

Vaccination against HPV before and after Filling out
the First Questionnaire
Among the 233 students who answered the second question-
naire, which was applied 3 months after the first one, 39
women (28medicine and 11 pharmacy students) and 15men
(14 medicine and 1 pharmacy student) had already taken
the vaccine before the beginning of the research. Among the
students who had filled out the first questionnaire and were
not previously vaccinated, 34 women (30 medicine and 4
pharmacy students) and 10 male medicine students were
eventually vaccinated against HPV. Concerning these two
courses evaluated, there was an increase in the rate of vacci-
nation. Between the 140 women that answered the second
questionnaire, the rateof vaccinationdeclared prior to thefirst
questionnaire was of 28%, and it increased to 52% when we
included women vaccinated in the three-month gap between
questionnaires (p<0.05). For men, the rate was of 16%, and it
increased to 27% (p>0.05).

Discussion

Afterhavingapplying thequestionnaire to almost500Brazilian
male and female university students, we observed that there
was a greater knowledge related to HPV infection and its
consequences amongwomen, especially those in themedicine
course. This knowledge was higher among senior students.
In all courses and regarding both genders, the majority of
the students were able to identify the sexually transmitted
nature of the HPV infection, and they were aware that the
prevalence of HPV infection peaks between the ages of 15 and

Table 3 Knowledge about HPV comparing gender and class

Questions Freshman
women
n(%)

Senior
women
n(%)

p1 Freshman
men
n(%)

Senior
men
n(%)

p2 p3

HPV is a sexually transmitted infection 149(91.4) 121(95.3) p>0.05 93(82.3) 81(94.2) p<0.05 p<0.05

HPV is common 134(82.7) 109(85.8) p>0.05 68(59.6) 71(82.6) p<0.001 p<0.001

Both genders can be affected by HPV 144(88.3) 115(90.6) p>0.05 95(83.3) 77(89.5) p>0.05 p>0.05

The incidence of HPV is higher
between 15 and 25 years old

115(70.6) 105(82.7) p<0.05 69(60) 63(73.3) p<0.05 p<0.05

Most infections are asymptomatic 82(50.3) 100(78.7) p<0.001 40(34.8) 58(67.4) p<0.001 p<0.05

The infection can become latent 101(62) 94(74) p<0.05 63(54.3) 63(73.3) p<0.05 p>0.05

The infection can persist 121(74.2) 90(70.9) p>0.05 73(62.9) 66(76.7) p<0.05 p>0.05

HPV can cause genital,
anal and oropharyngeal warts

61(37.4) 79(62.7) p<0.001 26(22.6) 50(58.1) p<0.001 p<0.05

HPV can cause cervical cancer 134(82.2) 109(85.8%) p>0.05 73(63.5) 60(69.8) p>0.05 p<0.001

HPV can cause vaginal cancer 27(16.8) 46(36.5) p<0.001 11(9.6) 28(32.6) p<0.001 p>0.05

HPV can cause anal
and anorectal cancer

22(13.7) 45(35.7) p< 0.001 9(7.9) 34(39.5) p<0.001 p>0.05

HPV can cause penile cancer 17(10.6) 39(31) p<0.001 14(12.3) 32(37.2) p<0.001 p>0.05

HPV can cause oropharyngeal cancer 15(9.3) 40(31.7) p<0.001 8(7) 25(29.1) p<0.001 p>0.05

The types of HPV that cause warts are
different from those that cause cancer

18(11) 54(42.5) p<0.001 9(7.8) 32(37.2) p<0.001 p>0.05

Abbreviations: p1, comparing freshman and senior women; p2, comparing freshman and senior men; p3, comparing women and men.
Note: The percentages were calculated based on the number of people that answered the question.
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25years. Although most students knew about the relationship
between HPV infection and cervical cancer, most were unable
to identify the associationbetweenHPVandothercancers such
as vulvar, vaginal, anal, anorectal, penile, and oropharyngeal
cancer. Likewise, few students knew about the relationship
between genital, anal and oropharyngeal warts and HPV
infection. Most students interviewed had not previously
been vaccinated against HPV, and, even after being exposed
to the correct answers to the questions, the vaccination rate
increased only to 52% for women and 27% for men within the
subsequent threemonths. It is interesting to report that during
this period the vaccine was available at no cost to adults up to
26years of age by the Brazilian UnifiedHealth System (Sistema
Único de Saúde, SUS, in Portuguese).

The importance of HPV education and its vaccine is to
enable the public to make a conscious choice about vacci-
nation, knowing the risks of HPV infection and vaccine
protection.8 Similar to what was shown in our study, Balla
et al9 observed that among high-school seniors in Hungary,
few had sufficient knowledge regarding HPV infection:
although most acknowledged its association with cervical
cancer, their knowledge of other diseases was limited.

Those authors also reported better knowledge on the part
of female students. For Monteiro et al,10 the gender com-
parison showed a higher vaccination rate among women,
which was similar to the findings made by Cooper et al11

that the knowledge and vaccination rate of men in higher
education was low: only three quarters had prior knowl-
edge of HPV, and just over half had knowledge about the
vaccine. Because cervical cancer is a preventable disease
and affects only women, national campaigns have been
conducted for years in Brazil and worldwide, focusing on
tracking cervical lesions and essentially educating women.
Likewise, HPV vaccination was initially targeted at women
in Brazil and worldwide, which also favored female educa-
tion. We also found that 90% of the women interviewed had
already gone to the gynecologist, which can be another
cause of the higher knowledge.

In our study, the knowledge regarding almost all aspects
related toHPV infectionwas higher amongmedical students,
regardless of gender, when compared with nursing, speech
therapy and pharmacy students, which is in line with the
study by Chawla et al,12who found greater knowledge about
low-riskHPVand its relation to condylomaswhen comparing

Fig. 1 Knowledge about HPV comparing the percentage of right answers for the female (A) and male (B) students of the courses analyzed.
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Indian gynecologists with paramedics. Yam et al13 also found
greater knowledge among Hong Kong medical students in
relation to other courses. In Brazil, Monteiro et al10 detected
the same gap between literature and medicine students. The
lack of knowledge related to HPV is even greater when
considering courses not related to health care. In all of the
questions in our questionnaire, physical education students
performed poorly regardless of gender.

In our study, for both genders, senior students presented
better knowledge when compared with freshman students.
Similar data have been found in other studies12,14with univer-
sity students, mainly in health care courses. This may be
attributed not only to formal exposure to HPV-related infor-
mation as part of the curriculum of the courses, but also to
cumulative acquisition of HPV-related information from other
sourcesof information, suchas laymedia. Themajority (90%)of
the studentswere awareof the sexually transmissible natureof
HPV. This finding is in linewith those frommost of the studies
performed with young university students globally.6,9,14,15

Cervical cancer is unequivocally caused by high-oncogenic-
risk HPV infection, and this type of cancer is the third most
prevalent neoplasm and the fourth leading cause of cancer
death among women.3 In our study, 76% of the participants
were aware of the causal nature of HPV in cervical carcinogen-
esis. This question has been examined by several
authors5,9,14–16 among students from a variety of courses,
with the rate of correct answers ranging from 48 to 98%.
Regarding the knowledge that HPV is related to other cancers,
the proportion of correct answers did not exceed 40% for any
type of cancer. This knowledge gap was found in other
studies9,17 for women and men. When we analyzed the
relationship between HPV infection and the development of
warts in our study and in the literature, knowledgewas higher
among higher-education students and among women.15,17

According to our expectation, only a small proportion of
students hadbeenvaccinatedagainstHPV: the rate of students
evaluated in thefirst part of the survey was of 26% for women
and of 8% for men, being higher among medicine students.

Even within three months of the application of the question-
naire, the vaccination rate increased only to 52% for women
and 27% for men. In Brazil, the quadrivalent vaccine was
approved by the federal regulatory agency (Agência Nacional
deVigilância Sanitária, Anvisa, in Portuguese) in 2006, and it is
recommended for adolescents and young adults. In the first
years after the approval, theavailabilityof theHPVvaccinewas
restricted to private clinics, and began to be offered by the SUS
in 2014 for girls aged between 11 and 13years. Since January
2017, its usehas been extended togirls aged9 to 14years, boys
aged 11 to 14years, andmen andwomen aged between 9 and
26years who are HIV positive, transplanted or oncological
patients on chemotherapy. Data from 2017 showed that
vaccination coverage rate among girls aged 9 to 14years in
Brazilwasof82.6%for thefirstdose, andof52.8% for thesecond
dose. Amongboys aged12 to 13years, thevaccination ratewas
of 43.8% for the first dose.17 In addition to not being easily
accessible, concerns about the associationwith sexually trans-
mitted infections (STIs), promiscuity, adverse effects, low
recommendation of the vaccine by professionals, costs and
lackofknowledgehave ledtothe lowrateofHPVvaccination in
the target population.13,16 Increased awareness had a positive
effect on the intention to take the vaccine, and women were
more likely to have a positive attitude toward vaccination.9,15

Likewise, forMonteiro et al,10morewomenwere interested in
taking the vaccine and, in general, higher-education students
were more interested in the vaccination. In addition, only a
third of the students had interest in taking the vaccine, and
those were essentially the ones with the higher knowledge
about HPV.

However, in the present study, data from the question-
naire applied three months after the first one showed an
insufficient improvement in the proportion of vaccinated
students. A study conducted in Scotland by McCusker et al6

evaluated the vaccination rate among medical students in
2008 and 2009. In 2008, no female students had taken all
three doses of the HPV vaccine, and, in 2009, after an intense
public campaign forHPV vaccination, 58% of the students had

Table 4 Attitude toward taking the vaccine and to whom the students would recommend the vaccine comparing gender and class

Answers Freshman women
n(%)

Senior women
n(%)

p1 Freshman men
n(%)

Senior men
n(%)

p2 p3

Vaccinated 44(27) 31(24.4) p>0.05 10(8.6) 7(8.1) p<0.05� p<0.001

Not vaccinated 104(63.8) 89(70.1) 80(69) 73(84.9)

Did not know 15(9.2) 6(4.7) 23(19.8) 2(2.3)

If not vaccinated (or doesn’t know), would get vaccinated after answering this questionnaire

Yes 78(74.3) 54(61.4) p<0.05 42(53.9) 46(61.3) p>0.05 p<0.05

No 27(25.7) 34(38.6) 36(46.2) 29(38.7)

Would recommend the vaccine

To both genders 99(60.7) 96(75.6) p<0.05 76(65.5) 60(69.8) p>0.05 p>0.05

Only to women 58(35.6) 27(21.3) p<0.05 30(25.9) 19(22.1) p>0.05 p>0.05

Only to men – – 2(1.7) 2(2.3) p>0.05� p<0.05�

Abbreviations: p1, comparing freshman and senior women; p2, comparing freshman and senior men; p3, comparing women and men.
Notes: �Analyses compromised due to less than 5 answers had been filled out in the questionnaire. The percentages were calculated based on the
number of people that answered the question.
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taken all three doses. For Attia et al,17 the vaccination rate
will onlygrowsignificantlywhen the vaccine is administered
in programs designed and organized to do so, such as school
programs.

Thehelp of governmental andnon-governmental organiza-
tions working in the health sector is necessary to increase the
knowledge on the part of the various health professionals and
the general population regarding the various cancers and
warts induced by HPV.12 Campaigns on the efficacy and safety
of the vaccine are also required. The HPV vaccine is already
proven to be responsible for the decrease in cases of cervical,
oropharyngeal, penile, anal, vulvar and vaginal cancer. Like-
wise, a significant reduction in genital warts in vaccinated
populations is observed. It is extremely important to increase
the rate of vaccination among young people, especially before
the beginning of sexual activity.18

The present study has some limitations. First, due to the
fact that some of the courses had already finished the
semester, the second questionnaire was only applied to
students from two of the five courses that had filled out to
thefirst questionnaire. Second, a homogenization of answers
could have occurred by students comparing answers in class.
The researchers reinforced the importance of individual
answers to minimize this problem. Another limitation is
that as the research included only students from health
courses, we cannot conclude that the findings of our study
represent all university students.

Conclusion

So far, we conclude that knowledge and vaccination rates
against HPV are still low among the university students
evaluated in the present study. After we conducted the study,
it became clear that higher knowledge is associated with a
higher desire to get vaccinated. We hope that the results
presentedmay lead to an investment in PHI programs, first to
improve the vaccination rate, and, second, to guide the new
university students about the risks of the infection and the
methods to prevent it. The moment of starting university
seems to be an openwindowof opportunity for campaigns of
awareness once there is a gap in knowledge. It is also an
opportunity to improve the rate of vaccination, as almost half
of the freshmanwomen declared being sexually inactive and
would highly benefit from the vaccination, along with sexu-
ally active students who could be vaccinated in an attempt to
catch up.
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