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Abstract

Background

Low national immunization coverage (44.64%) requires strengthening the vaccination cam-
paign to improve knowledge about HPV and its vaccine among adolescents and parents/
guardians. Our aim is to evaluate factors related to knowledge about HPV, its vaccine,
acceptability and divergences among Brazilian adolescents and parents/guardians.

Methods

A cross-sectional study was performed at a health unit of Sao Paulo University, Brazil, from
2015 to 2016. The convenience sample comprised 1047 individuals, including 74% (n =
776) adolescents and 26% (n = 271) parents/guardians, who answered a survey (knowl-
edge about HPV, its vaccine, barriers and acceptability).

Results

The main source of information for adolescents was school (39%, n = 298); for parents/
guardians, it was health professionals (55%, n = 153). Parents/guardians were 2.48 times
more likely than adolescents to know that HPV caused changes in the Pap smear test [RR
2.48, 95% CI1 2.03-3.01 (p < 0.001)], 1.43 times likely to be aware that HPV was a sexually
transmitted infection [RR 1.43, 95% CI 1.22-1.68 (p < 0.001)], and 2.77 times likely to be
informed that the HPV vaccine decreased the chance of having genital warts [RR 2.77, 95%
Cl2.22-2.47 (p < 0.001)]. Girls knew more about the topic than boys (RR 1.67; 95% CI
1.10-2.60); education increased parents’ knowledge [(RR 3.38; 95% CI 1.71-6.69)].
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Conclusion

Female adolescents and parents/guardians with a higher level of education are factors
related to suitable knowledge about HPV and its vaccine among Brazilian respondents.
There were differences between parents/guardians and adolescents in HPV awareness,
clinical implications, vaccine knowledge and vaccine acceptance.

Background

The persistence of human papillomavirus (HPV) infection is the leading cause of more
than 90% of cervical cancer cases and is responsible for a significant fraction of other ano-
genital [anal (90%), vulvar (70%), vaginal (70%) and penile cancer (60%)] and oropharyn-
geal cancer (60%) [1]. Cervical cancer is the third most common type of cancer in women
aged 15 to 44 years in Brazil with an estimated 16,298 new cases diagnosed annually in the
country [2].

The quadrivalent HPV vaccine is a primary prevention strategy for cervical cancer. The vac-
cine is available in immunization programs worldwide in 64 countries including Brazil [3].
Free access in Brazil has been provided by the Immunization Program in the Unify Health Sys-
tem (UHS) since 2014 [4], initially for adolescent girls and people (men and women) living
with HIV (Human Immunodeficiency Virus) and in 2017 male adolescents were included [5].

To guarantee efficient results and reduce the instance of cervical precancerous lesions vacci-
nation coverage with all doses should exceed 80% [6] of the target audience, which, according
to the Brazilian immunization program, corresponds to female adolescents from 9 to 14 years
of age, male adolescents from 11 to 14 years of age, and men and women living with HIV from
9 to 26 years of age [5]. However, data show that HPV vaccine uptake for complete vaccination
(two doses) in female adolescents was 44.6%, in Brazil, and 60.8% in the state of Sao Paulo in
2015 [7], and both figures are declining.

There are few records in Latin American literature on adherence to the HPV vaccine after
its implementation. What has been published highlights the lack of knowledge about HPV
infection among Latin Americans, which is related to low education status and economic
income [8-10]. Doubts about the vaccine’s safety and efficacy, and cultural myths, such as
HPYV vaccination stimulating the onset of sexual life, are additional barriers for vaccine accep-
tance [11,12]. In addition, uptake rates for other vaccines available to adolescents in the Immu-
nization Program, such as the hepatitis B vaccine (with 85% uptake) [7], are higher than those
of the HPV vaccine, which reinforces the need to explore barriers to HPV vaccine acceptance
[13].

The decision-making process concerning adolescents‘vaccination is influenced by parents/
guardians’ lack of willingness to vaccinate their dependent [11,12,14], especially those with
early vaccination age, although teenagers (over 16 years of age) in Brazil have the right to be
vaccinated without parental consent [15].

The purpose of this study is to evaluate factors related to knowledge about HPV, its vaccine,
acceptability and divergences among Brazilian adolescents and parents/guardians.

Method
Study design/Setting/Period

A cross-sectional analytic study was conducted in a basic health unit linked to the Obstetrics
and Gynecology Department of the Medical School of the -University of Sao Paulo, Sao Paulo
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State, city of Sao Paulo, Brazil, from 2015 to 2016 during quadrivalent HPV vaccination
implementation.

Sample and study size

The convenience sample was composed of 1047 participants—Adolescents attending a public
clinic and their accompanying parents/guardians made up the study sample. If teenagers
arrived accompanied by more than one guardian, the guardians who volunteered to answer
the questionnaire first was selected. The inclusion criteria were male and female adolescents,
according to the World Health Organization [16], ranging from 10 to 19 years of age with or
without sexual intercourse experience, and the parents/guardians who accompanied the
adolescents.

A minimum representative sample size of 162 adolescents and 269 parents/guardians was
calculated from the equation for a nonprobabilistic sample for an infinite population based on
the proportion of 12% of 10-19 year olds and 50% of adult residents in the city of Sdo Paulo in
2019 [17]. A confidence level of 95% (95% CI) and error size of 5% and 10% were used.

Variables

The survey was composed of sociodemographic factors (sex, marital status, number of chil-
dren, professional status, family monthly income, education) and had 24 questions measuring:
1- knowledge about HPV and its clinical repercussions; 2- knowledge about the HPV vaccine;
3- barriers to the HPV vaccination; and 4- HPV vaccine acceptability [12]. We chose to use the
” in our research according to the vaccination program of the Ministry of Health,
which considers biological sex for vaccination. To participate in the study, adolescents were

variable “sex

not required to answer this question; they had the option of not necessarily expressing sexual
orientations and gender identities. We therefore consider that there was a greater inclusion of
adolescents.

The answer options were “yes”, “no” and “I am not certain”. A score of (0) for incorrect
answers and (1) for correct answers was attributed to each question. The proportions and con-
fidence intervals for the correct answers were utilized to describe the correct answers for each
question. For the score calculation, the numerator was the sum of correct answers multiplied
by 100, and the denominator was the total number of answered questions. The questionnaire
was tested on similar populations in a previous study [12]. The instrument had a Cronbach’s
alpha (or) value of 0.82, a very adequate score [18].

Data sources

Adolescents and their parents/guardians were invited to voluntarily participate in the study
and signed the written informed consent form and the consent form for adolescents under 16
years of age, when necessary.

The self-administered questionnaires were answered individually in the waiting room with
no repercussions for health care. Previously trained postgraduate and undergraduate students
were present in the same room to collect answers to the questionnaire. After completion of the
instrument, counseling and education about HPV were provided.

Statistical methods

The study population was divided into two groups: adolescents and their parents/guardians.
The level of "suitable” knowledge about HPV, the vaccine and its clinical repercussions was the
main endpoint of the study (i.e., the outcome).
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Based on other studies [12,19] in which the authors used the same questionnaire and chose
to analyze the answers using a cutoff point, we estimated the level of knowledge based on a
pilot study with a sample of 20 parents/guardians and 20 adolescents. The total score of correct
responses was calculated for each group. The parents answered correctly an average of 17
(70.6%) out of the 24 questions in the questionnaire. The adolescents, on the other hand,
answered 11 of 24 (45.5%) questions correctly. Thus, a "suitable" level of knowledge was
defined as a score > 60% referring to the percentage of correct answers to items in the ques-
tionnaire “Knowledge and acceptance of HPV vaccine among adolescents, parents/guardians
and health professionals” [12].

The following variables were considered explanatory variables: sex (male and female), age
(10 to 14 years old, 15 to 19 years old, 20 to 39 years old, 40 to 59 years old, and over 60 years),
marital status (single and stable relationship), childbirth (yes and no), education (less than
high school, completed high school, undergraduate or higher), family monthly income
(<USD 570.98, USD 570.98 to 1141.95, USD 1141.95 to 2854.88, and >USD 2854.88), and
professional status (employed and unemployed). Stable relationship is defined as a relationship
between two people who aim to start a family. We chose to use the variable “sex” in our study
according to the vaccination program of the Ministry of Health, which considers biological sex
for vaccination. An individual who does not fit this condition had the option of not
responding”.

The explanatory or independent variables were expressed as the means of absolute frequen-
cies and proportions. Less than 2% of the information was ignored or left blank and thus con-
sidered missing.

To analyze the association between the explanatory variables and "suitable” knowledge
about HPV, clinical repercussions, and the vaccine and its acceptability, a Poisson regression
model was performed by estimating the following measures: relative risk (RR) with a 95% con-
fidence interval and the p value.

The univariate analysis was performed between a group of “adolescents and parents/guard-
ians" and the correct answers to questions that were part of the questionnaire to estimate the
following measures: relative risk (RR) with 95% confidence interval (95% CI) and the p value.

A multivariable adjusted model was constructed that included all variables that presented a
p value <0.20 in the crude analysis. All analyses were performed using the STATA 15.1 pro-
gram (College Station, TX, USA, 2018).

Ethics statement

This study was approved by the University of Sao Paulo, Medicine School Research Ethics
Committee (1.938.072). Adolescents and their parents/guardians were invited to voluntarily
participate in the study and signed the Written Informed Consent Form and the consent form
for adolescents under 16 years of age, when necessary.

Results

A total of 1047 individuals participated in the study, of whom 74% (n = 776) were adolescents
and 26% (n = 271) were parents/guardians. Both groups were composed of a majority of
women, 69.5% (n = 530) among adolescents and 92.9% (n = 249) among parents/guardians.
Among the adolescent participants, 64.9% (n = 504) were between 10 and 14 years of age,
98.6% (n = 714) were single, 4.5% (n = 33) had at least one child, 91.5% (n = 541) had less than
a high school education and 36.2% (n = 258) had received at least one dose of HPV vaccine.
Among the parents/guardians, 56.8% (n = 154) were between 40 and 59 years old, 65.4%
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(n = 149) were in a stable relationship, 73.1% (n = 190) had completed high school or higher,
and 3% (n = 7) had received at least one dose of HPV vaccine (Table 1).

The main source of HPV information among adolescents was school (39%, n = 298), fol-
lowed by TV/radio (38%, n = 293). Parents/guardians acquired information about HPV
mainly through health professionals (55%, n = 153), followed by TV/radio (33%, n = 94) (Fig
1).

Thus, questions answered correctly by less than 60% of the respondents were considered
knowledge gap or barriers of acceptance, as shown in Tables 2 and 3. Still in Tables 2 and 3,
the difference between adolescents and parents exists when one group reaches the threshold of
60% of correct responses and the other does not.

The main knowledge gap in the parental group was that the question regarding whether the
HPV vaccine would be part of girls’ immunization records, with 59% (n = 157) correct
answers. Among adolescents, only 24.4% (n = 179) had acceptable knowledge levels regarding

Table 1. Sociodemographic characteristics of adolescents and parents/guardians interviewed during the implementation of the HPV vaccine in 2015. Sao Paulo,

Brazil, 2015.

Variables Adolescents total n = 776 Parents/guardians total n = 271 Total n = 1047
n (%) n (%) n (%)

Sex
Female 530 (69.5) 249(92.9) 779 (75.6)
Male 233 (30.5) 19 (7.1) 252 (24.4)
Age
From 10 to 14 504 (64.9) - 504 (48.1)
From 15 to 19 272 (35.1) - 272 (26.0)
From 20 to 39 - 99 (36.5) 99 (09.5)
From 40 to 59 - 154 (56.8) 154 (14.7)
Above 60 - 18 (6.7) 18 (1.7)
Marital Status
Single 714 (98.6) 79 (34.6) 793 (83.3)
Stable relationship 10 (1.4) 149 (65.4) 159 (16.7)
Childbirth
No 707 (95.5) - 707 (69.9)
Yes 33 (4.5) 271 (100) 304 (30.1)
Education
Less than High School 541 (91.5) 70 (26.9) 611 (71.8)
Complete HighSchool or higher 50 (8.5) 190 (73.1) 240 (28.2)
Family Monthly Income
< USD 570.98 68 (19.7) 34 (17.1) 102 (18.7)
USD 570.98 to 1141.95 37 (10.7) 43 (21.6) 80 (14.7)
USD 1141.95 to 2854.88 30 (8.7) 83 (41.7) 113 (20.7)
> USD 2854.88 211 (60.9) 39 (19.6) 250 (45.9)
Profession status
Employed 35 (6.7) 219 (91.6) 254 (33.5)
Unemployed 485 (93.3) 20 (8.4) 505 (66.5)
HPV Vaccination®
Vaccinated 258 (36.2) 7 (3.0) 265 (27.9)
Non-vaccinated 455 (63.8) 228 (97.0) 683 (72.1)

* At least one dose.

https://doi.org/10.1371/journal.pone.0241674.t001
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Fig 1.

Main sources of information' for the adolescents and parents/guardians interviewed during the implementation

of the HPV vaccine in 2015. ' As multiple answers were allowed, each was considered a dichotomous variable (yes/no).

https://doi.org/10.1371/journal.pone.0241674.9001

the possibility that the HPV vaccine would decrease the chance of genital warts. Many adoles-
cents expressed doubt that the HPV vaccine could be given to people who had previously had
sexual intercourse, with a correct answer rate of 28.3% (n = 218) (Table 2).

Regarding the knowledge of HPV and its vaccine, the parents/guardians presented a higher
level of knowledge for 15 of 17 questions on the subject. Parents/guardians were 2.48 times
more likely than adolescents to know that HPV causes changes in the Pap smear test [RR 2.48,
95% CI 2.03-3.01 (p <0.001)], 1.43 times more likely to know that HPV was a sexually trans-
mitted infection [RR 1.43, 95% CI 1.22-1.68 (p <0.001)] and 2.77 times informed that the
HPYV vaccine decreased the chance of having genital warts [RR 2.77, 95% CI 2.22-2.47
(p<0.001)] (Table 2).

No significant difference [RR 1.16; 95% CI 0.97-1.40 (p = 0.107)] was found in the answers
to the question regarding the number of inoculations required for complete vaccination and
the question regarding whether the HPV vaccine was part of girls’ immunization records [RR
0.93; 95% CI 0.77-1.12 (p = 0.452)] (Table 2).

Both groups reached the satisfactory level of more than 60% correct answers regarding the
barriers and acceptability (Questions 18-23) issues for the HPV vaccine. Adolescents were
0.65 times [RR 0.65; 95% CI 0.31-0.14 (p <0.001)] more likely to be vaccinated than their
parents/guardians (Table 2).

Respondents with a stable marital status and a higher education level also presented signifi-
cantly better results for knowledge and acceptability of HPV vaccine (RR 1.38; 95% CI 1.08
1.75 and RR 1.66; 95% CI 1.33-2.07, respectively) in the univariate analyses.

The multivariable analyses showed that girls in the adolescent group knew more about
HPV than boys (RR 1.67; 95% CI 1.10-2.60) and vaccinated adolescents had more correct
answers than nonvaccinated adolescents (RR 1.89; 95% CI 1.25-2.85). The category "high level
of education” among parents/guardians corresponds to 3.38 times the number of correct
answers to questions about HPV and its vaccine. [238% (RR 3.38; 95% CI 1.71-6.69)]

(Table 3).
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Table 2. Correct answers, differences in knowledge about HPV, its vaccine, acceptability and barriers to vaccination among adolescents and parents/guardians. Sao

Paulo, Brazil, 2015.

Questions Total Population Adolescents Correct Parents/ Guardians Crude RR Interpretation Differences among
Correct answers n answers n (%)** Correct answers n (%)** (95% CI) adolescents and parents
(%)* *
Knowledge of HPV and its vaccine

1. Do you know what HPV is? 610 (68.69) 372 (59.8) 238 (89.5) 1.39 (1.17- Knowledge Gap of presence
1.64) Adolescents

2.1s HPV avirus? 713 (69.09) 477 (62.0) 236 (89.7) 1.41 (1.20- absent
1.65)

3.1s HPV a sexually transmitted disease? 713 (68.96) 468 (61.1) 245 (91.4) 1.43 (1.22- absent
1.68)

4. Can HPV cause cervical cancer? 728 (70.13) 476 (61.8) 252 (94.0) 1.42 (1.21- absent
1.66)

5. Can HPV cause changes in the Pap smear 438 (42.40) 230 (30.0) 208 (78.2) 2.48 (2.03- Knowledge Gap of presence

test? 3.01) Adolescents

6. Is cervical cancer a major cancer in 707 (68.38) 468 (61.2) 239 (88.9) 1.38 (1.17- absent

women? 1.62)

7. Can smoking increase the risk of cervical 496 (47.74) 322 (41.8) 174 (64.7) 1.63 (1.34- Knowledge Gap of presence

cancer? 1.98) Adolescents

8. Does the HPV vaccine prevent cervical 707 (68.38) 485 (63.2) 222 (83.2) 1.24 (1.05- absent

cancer? 1.46)

9. Should the HPV vaccine be given before 620 (59.79) 408 (53.1) 212 (78.8) 1.52 (1.27- Knowledge Gap of presence

the first sexual intercourse? 1.81) Adolescents

10. Can the HPV vaccine be given to people 406 (39.23) 218 (28.3) 188 (70.9) 2.51 (2.05- Knowledge Gap of presence

who have had sex? 3.08) Adolescents

11. Can the HPV vaccine be harmful to your 543 (52.41) 328 (42.8) 215 (79.9) 1.79 (1.50- Knowledge Gap of presence

health?* 2.45) Adolescents

12. Can the HPV vaccine cause HPV 442 (43.38) 241 (32.1) 201 (75.3) 2.26 (1.86- Knowledge Gap of presence

infection?* 2.75) Adolescents

13. Is the HPV vaccine provided by the 831 (79.90) 573 (74.3) 258 (95.9) 1.25 (1.07- absent

government? 1.46)

14. Is the HPV vaccine part of girls’ 618 (60.06) 461 (60.4) 157 (59.0) 0.93 (0.77- Knowledge Gap of absent

immunization records? 1.12)*** Parents

15. Are 3 doses required for complete 566 (57.17) 398 (53.6) 168 (67.7) 1.16 (0.97- Knowledge Gap of presence

vaccination? 1.40) *** Adolescents

16. Does the HPV vaccine decrease the 350 (35.35) 179 (24.4) 171 (67.1) 2.77 (2.22- Knowledge Gap of presence

chance of having genital warts? 2.47) Adolescents

17. Does the HPV vaccine decrease the 395 (39.66) 233 (31.4) 162 (64.0) 2.01 (1.63- Knowledge Gap of presence

chance of having changes in the Pap smear 2.48) Adolescents

test?

HPV Vaccine’s Barriers

18. Do you think the HPV vaccine will 697 (70.55) 479 (64.9) 218 (87.2) 1.30 (1.11- No barriers to absent

stimulate the onset of sexual activity at an 1.55) vaccination

earlier age?*

19. Do you think that you still need to use a 829 (82.98) 582 (78.2) 247 (96.9) 1.18 (1.01- No barriers to absent

condom after HPV vaccination? 1.38) vaccination

20. Do you think that you still need to have a 740 (74.75) 495 (67.3) 245 (96.5) 1.30 (1.11- No barriers to absent

Pap smear test after HPV vaccination? 1.52) vaccination

Acceptability of HPV Vaccine

21. Do you know anyone who has already 645 (66.84) 475 (65.3) 170 (71.4) 1.01 (0.84- Good acceptability absent

received the HPV vaccine? 1.21)***

22. Have you received the HPV vaccine yet? 265 (27.95) 258 (36.2) 7 (3.0) 0.65 (0.31- absent
0.14)

23. Would you recommend the HPV vaccine 759 (79.64) 536 (74.9) 223 (93.7) 1.18 (1.01- Good acceptability absent

for a child, friend, or relative? 1.39)

RR: Relative risk; 95% CI Confidence Interval; Poisson regression.

* Questions whose correct answer would be (No).

** The suitable level of knowledge considered is 60%.

*** p-value > 0.05.

https://doi.org/10.1371/journal.pone.0241674.t002
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Table 3. Multivariable analysis of factors associated with knowledge about HPYV, its clinical repercussions and its vaccine among parents/guardians and adolescents
interviewed during implementation of HPV vaccine. Sao Paulo, Brazil, 2015.

Variables Adolescents P-value Parents/guardians P-value
RR (95% CI) RR (95% CI)
Sex
Male 1.00 1.00
Female 1.67 (1.10-2.60) 0.023 0.89 (0.46-1.70) 0.716
Age
From 10 to 14 1.00
From 15 to 19 1.39 (0.91-2.10) 0.126
From 20 to 39 1.00
From 40 to 59 - 1.11 (0.75-1.65) 0.603
Above 60 - 0.64 (0.23-1.80) 0.399
Profission
Employed 1.00 1.00
Unemployed 1.41 (0.69-2.88) 0.348 0.64 (0.22-1.83) 0.406
Education
Less than High School 1.00 1.00
High School Complete or higher 0.95 (0.48-1.91) 0.900 3.38 (1.71-6.69) <0.001
HPYV Vaccination
Non-Vaccinated 1.00 1.00
Vaccinated 1.89 (1.25-2.85) 0.002 1.33 (0.48-3.64) 0.578

RR: Relative risk; 95% CI Confidence Interval; Poisson regression.

Childbirth omitted because of collinearity.

https://doi.org/10.1371/journal.pone.0241674.t003

Discussion

This study evaluated related factors and divergences in knowledge about HPV, its vaccine and
acceptability among Brazilian adolescents and parents/guardians. The parents who accompa-
nied their children to a reference unit for adolescent health knew more about these aspects
than the adolescents. Information reached the young people mainly through the media and
school, while the parents/guardians were informed through health professionals and the
media. The factor associated with suitable knowledge in adolescents was the being female and
in parents/guardians, was a high education level.

The adolescents presented low knowledge about HPV and its vaccine. The majority of our
sample was composed of girls from 10 to 14 years old. Young people in this age group are the
main target of the vaccination campaign for HPV in Brazil [6]. This population also deserves
attention because these adolescents are experiencing a period of exposure to new experiences,
physical changes and emotional instability, which makes them more vulnerable to contact
with HPV and other sexually transmitted infections through unprotected sex [20,21]. Previous
studies conducted in countries that adhered to vaccination showed that parents/guardians
were the main source of information for their children [22,23]. Our results, on the other hand,
showed that the family played a minimal role as a source of information for these adolescents.
This reflects the reality of Brazilian families; even the ones with a good socioeconomic and
education level, do not talk about this subject with their children. It is easier for Brazilian
parents/guardians to transfer the responsibility of talking about sex education to school,
mainly because they do not know how to approach the issue with their children [20,21].
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The most common source of information among adolescents was school, followed by con-
servative media (TV/radio). This finding may be justified, because the first vaccination cam-
paign for HPV in Brazil took place in public and private schools. Initially, lectures were given
on the subject, and then vaccines were applied to the students after obtaining the parents/
guardians’ consent [6].

TV/radio media are an important source of information on the subject by reaching differ-
ent age groups. This finding reinforces the promotion of qualified information bulletins to
reduce myths and fake news about the HPV vaccine, which are mainly related to adverse
events in the target population [24]. In addition, this approach has high potential to improve
vaccination coverage in more remote areas of Brazil [25]. Moreover, the media managed to
reach both adolescents and parents/guardians, as reported in previous studies [26].

Our findings showed that parents/guardians knew more about HPV and its vaccine and
that a high level of education is a factor related to this knowledge. In addition, parents/guard-
ians are more likely to know that HPV virus causes abnormal Pap smear results, since half of
the parents/guardians are women, who are enrolled in cervical cancer screening (Pap smear)
[27]. Similar results were found by Kose et al. (2014) [28], who addressed the knowledge levels
of mothers of adolescents [28]. Other studies worldwide affirmed that a higher academic level
was significantly associated with suitable knowledge about HPV [12,29].

The acquisition of knowledge depends on the experience ofthe subject as well as knowledge
acquired during life. This occurs in the construction of both scientific knowledge and cultural
knowledge [30]. Several studies conducted in countries with different cultures and vaccination
policies corroborate our findings that adolescents had insufficient knowledge levels about
HPYV and its vaccine [31,32]. Furthermore, Brazilian adolescents do not receive sufficient sex-
ual education at schools or home, which reinforces their lack of knowledge [33].

In this study, we identified that the adolescents did not know that the HPV vaccine could
be given to people who had already had sex. The efficacy of the HPV vaccine is broadened
when it is received before an individual first engages in sexual intercourse, but individuals who
have had a sexual life can still receive the vaccine [34], knowing that the efficacy of the vaccine
will be lower.

The only question the adolescents answered with greater accuracy than their parents/guard-
ians was “Have you received the HPV vaccine yet?”. The reason for that might be the fact that
adolescents over 16 years of age can be vaccinated without parental consent, especially those
with HIV (free vaccination is available to individuals of either gender who are HIV positive,
until 26 years of age) [6].

Young people older than the age covered by the Brazilian National Program of Immuniza-
tion seek private services if they want to receive the vaccine. In addition, the National Health
Surveillance Agency does not recommend applying vaccines to women out ofthe age range of
10 to 45 years and men from 9 to 26 years old [35].

This study points out that women tended to have an acceptable knowledge of HPV and its
vaccine. Women were also consistently more knowledgeable than men in similar study [36].
The importance of reducing gender barriers is important mainly for men’s health, as HPV also
has clinical repercussions of genital warts and cancer ofthe penis, anus and oropharynx [5,37].
Given the divergences in knowledge between female and male adolescents, targeted strategies
focusing on the male population should be prioritized for gender specific health educational
actions.

The responses showed no barriers regarding HPV vaccination and good acceptance and
willingness to recommend the vaccine. Although both the adolescents and their parents/
guardians presented a suitable level of acceptability, the parents/guardians were significantly
more likely to have no barriers than the adolescents. Because the parents/guardians had more
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knowledge and higher levels of education, we expected them to have lower rates of barriers
[12,14]. A study carried out in Argentina prior to the implementation of HPV vaccine in the
national immunization program also showed results favorable to its acceptability [38].

Although parents/guardians have a good level of knowledge, vaccination rates are still low
in Brazil [7]. Reports of parents/guardians who do not vaccinate their children because of reli-
gious and cultural beliefs or myths surrounding vaccines are common, such as the rumor that
the vaccine anticipates sexual activity in those who receive it [14].

HPV vaccination is a very effective public health policy for preventing cervical cancer. This
policy is part of the National Immunization Program of the Brazilian Unified Health System
[39,40]. However, during the HPV vaccination campaign implemented by the Brazilian Minis-
try of Health in 2014, negative media reports emerged about the adverse effects of the vaccine.
This developed a feeling of insecurity in parents/guardians when deciding whether to vacci-
nate their children, resulting in reduced vaccination coverage. The results can help promote
campaigns to enhance the understanding of parents/guardians and help them face their fears
and beliefs.

The limitations of this cross-sectional study are that our sample was limited to adolescents
and parents/guardians who were more likely to be interested in health issues, since they were
recruited from a health center. Another limitation is that the outcome cannot be generalized
to a different population, because it is a convenience sample. In addition, this limitation could
be a source of bias in variable knowledge and perception, because this population analyzed
individuals with access to health care, who did not represent the reality of other adolescents
and parents/guardians in the Unified Health System. In this study, gender identity and sexual
orientation were not considered, and we recognize that there is a gap in the research on these
issues, which we will consider in future studies.

The highlights of this study include elucidating the divergences of knowledge among ado-
lescents and parents/guardians and indicating parents/guardians’ inability to pass on their
knowledge and experiences experiences to their children. It can support sexual and reproduc-
tive health education programs to develop specific health promotion actions.

In fact, knowledge gaps and acceptance barriers are fundamental to the health education
process and the social, cultural, and geographical contexts and aspects that integrate the indi-
vidual and the community should be respected. According to the World Health Organization,
prevention and primary health care depend on pillars in society, including the development of
a country’s education system [41]. Counseling and guidance disseminating current and true
information facilitate the vaccine acceptance process, breach prejudices, and demystify inap-
propriate concepts about the HPV vaccine and can support aid with decision-making among
adolescents and parents/guardians.

Conclusion

Female gender, for either adolescents or parents/guardians was related to suitable knowledge
about HPV and its vaccine among Brazilian respondents to the questionnaire. While adoles-
cents and parents/guardians had differences in knowledge about HPV and its vaccine, there
was no disagreement regarding vaccine acceptance. High-quality education materials adapted
for both gender should be developed to provide comprehensive and detailed information
about HPV and its potential health consequences. Furthermore, we highlight the need for
health actions that facilitate the exchange of knowledge and experiences between parents/
guardians and children, with an emphasis given to male adolescents with a low education
level.

PLOS ONE | https://doi.org/10.1371/journal.pone.0241674 November 12, 2020 10/13


https://doi.org/10.1371/journal.pone.0241674

PLOS ONE

Human Papillomavirus and the quadrivalent HPV vaccine among Brazilian adolescents and parents

Acknowledgments

Declarations

Dr. Rodolpho Gomez Ponce de Ledn for his commitment to management and support of the
project. Rodolpho Truffa Kleine and Priscila Katsumi Matsuoka Locali for their commitment
to data collection.

Author Contributions

Conceptualization: Jéssica Menezes Gomes, Albertina Duarte Takiuti, José Maria Soares
Jinior, Edmund Chada Baracat, Isabel Cristina Esposito Sorpreso.

Data curation: Jéssica Menezes Gomes, Edige Felipe de Sousa Santos, Isabel Cristina Esposito
Sorpreso.

Formal analysis: Jéssica Menezes Gomes, Edige Felipe de Sousa Santos, José Maria Soares
Junior, Isabel Cristina Esposito Sorpreso.

Funding acquisition: Albertina Duarte Takiuti, José Maria Soares Junior, Edmund Chada
Baracat, Isabel Cristina Esposito Sorpreso.

Investigation: Beatriz Machado Silva, Annielson de Souza Costa, Edmund Chada Baracat, Isa-
bel Cristina Esposito Sorpreso.

Methodology: Jéssica Menezes Gomes, Beatriz Machado Silva, Edige Felipe de Sousa Santos,
Annielson de Souza Costa, Albertina Duarte Takiuti, Luiz Carlos de Abreu, José Maria
Soares Junior, Isabel Cristina Esposito Sorpreso.

Project administration: Jéssica Menezes Gomes, Edige Felipe de Sousa Santos, Albertina

Duarte Takiuti, José Maria Soares Junior, Edmund Chada Baracat, Isabel Cristina Esposito
Sorpreso.

Resources: Albertina Duarte Takiuti, Isabel Cristina Esposito Sorpreso.
Software: Isabel Cristina Esposito Sorpreso.

Supervision: Edige Felipe de Sousa Santos, Patricia Jane Kelly, Albertina Duarte Takiuti, Luiz
Carlos de Abreu, José Maria Soares Junior, Edmund Chada Baracat, Isabel Cristina Esposito
Sorpreso.

Validation: Patricia Jane Kelly, José Maria Soares Junior, Edmund Chada Baracat, Isabel Cris-
tina Esposito Sorpreso.

Visualization: Jéssica Menezes Gomes, Beatriz Machado Silva, Annielson de Souza Costa,
Luiz Carlos de Abreu, Edmund Chada Baracat, Isabel Cristina Esposito Sorpreso.

Writing - original draft: Jéssica Menezes Gomes, Beatriz Machado Silva, Annielson de Souza
Costa, Isabel Cristina Esposito Sorpreso.

Writing - review & editing: Jéssica Menezes Gomes, Beatriz Machado Silva, Edige Felipe de
Sousa Santos, Patricia Jane Kelly, Luiz Carlos de Abreu, José Maria Soares Junior, Isabel
Cristina Esposito Sorpreso.

References

1. Division of Cancer Prevention and Control, Centers for Disease Control and Prevention [Internet]. Can-
cers Associated with Human Papillomavirus (HPV). CDC, November 19, 2019. Available from: https://

PLOS ONE | https://doi.org/10.1371/journal.pone.0241674 November 12, 2020 11/13


https://www.cdc.gov/cancer/hpv/basic_info/cancers.htm#:~:text=In%20general%2C%20HPV%20is%20thought,and%2060%25%20of%20penile%20cancers
https://doi.org/10.1371/journal.pone.0241674

PLOS ONE

Human Papillomavirus and the quadrivalent HPV vaccine among Brazilian adolescents and parents

10.

11.

12

13.

14.

15.
16.

17.

18.
19.

20.

21.

22,

www.cdc.gov/cancer/hpv/basic_info/cancers.htm#:~:text=In%20general%2C%20HPV%20is%
20thought,and%2060%25%200f%20penile%20cancers.

Bruni L, Albero G, Serrano B, Mena M, Gomez D, Mufioz J, et al. ICO/IARC Information Centre on HPV
and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Brazil. Sum-
mary Report 17 June 2019. [Accessed January 16, 2020].

Bruni L, Diaz M, Barrionuevo-Rosas L, Herrero R, Bray F, Bosch FX, et al. Global estimates of human
papillomavirus vaccination coverage by region and income level: a pooled analysis. Lancet Glob Health.
2017 Jul; 5(7):e662.

Paim J, Travassos C, Almeida C, Bahia L, Macinko J. The Brazilian health system: history, advances,
and challenges. Lancet. 2011 May 21; 377(9779):1778-97. https://doi.org/10.1016/S0140-6736(11)
60054-8 PMID: 21561655

Brazil. Ministério da Saude. Secretaria de Vigilancia em salde. Departamento de vigilancia de doengas
transmissiveis. Coordenagao-Geral do programa nacional de imunizagdes. Informe técnico sobre a
vacina contra o papilomavirus humano (HPV) na atengéo basica. 2018.

World Health Organization. Human papillomavirus vaccines: WHO position paper, May 2017. Wkly Epi-
demiol Rec [Internet]. 2017; 92(19):241-68. Available from: http://www.who.int/wer. PMID: 28530369

Brazil—Ministério da Satde. DATASUS. Vacindmetro. 2015. Available from: <http:/pni.datasus.gov.
br/consulta_hpv_14_selecao.php>. Accessed February 25, 2019.

Farias CC, Jesus DV, Moraes HS, Buttenbender IF, Martins IS, Souto MG, et al. Factors related to non-
compliance to HPV vaccination in Roraima-Brazil: a region with a high incidence of cervical cancer.
BMC health services research, 2016. 16(1):417. https://doi.org/10.1186/s12913-016-1677-y PMID:
27550325

Figueroa-Downing D, Baggio M., Baker ML, Dias De Oliveira Chiang E, Villa LL, Eluf Neto J, et al. Fac-
tors influencing HPV vaccine delivery by healthcare professionals at public health posts in Sdo Paulo,
Brazil. International Journal of Gynecology & Obstetrics, 2017. 136(1), 33—-39. https://doi.org/10.1002/
ijgo.12004 PMID: 28099706

Nogueira-Rodrigues A, Bukowski A, Paulino E, St. Louis J, Barrichello A, Sternberg C, et al. An alert to
Latin America: Current human papillomavirus vaccination trends highlight key barriers to successful
implementation. Cancer. 2017, 123:2193-2199. https://doi.org/10.1002/cncr.30647 PMID: 28440878

Kornfeld J, Byrne MM, Vanderpool R, Shin S, Kobetz E. HPV Knowledge and Vaccine Acceptability
Among Hispanic Fathers. J Prim Prev. 2013. 34(1-2), 59-69. https://doi.org/10.1007/s10935-013-
0297-0 PMID: 23377881

Sousa PDL, Takiuti AD, Baracat EC, Sorpreso ICE, Abreu LC. Knowledge and acceptance of HPV vac-
cine among adolescents, parents and health professionals: construct development for collection and
database composition. J Hum Growth Dev. 2018; 28(1):58-68.

Brazil. Ministério da Saude. Datasus. Informagdes de Satde. Morbidade e informagdes epidemiologi-
cas. Available from: http://tabnet.datasus.gov.br/cgi/deftohtm.exe?pni/cnv/cpniuf.def. Assessed Janu-
ary 16, 2020.

Radisic G, Chapman J, Flight I, Wilson C. Factors associated with parents’ attitudes to the HPV vacci-
nation of their adolescent sons: a systematic review. Preventive medicine. 2017, 95:26-37. https://doi.
org/10.1016/j.ypmed.2016.11.019 PMID: 27932052

Brasil. Estatuto da Crianga e do Adolescente- ECA. Camara dos. Brasilia; 1990. 1-255 p.

Ahmad OB, Boschi-Pinto C, Lopez AD, et al. Age standardization of rates: A new WHO standard.
Geneva (Switzerland): World Health Organization; 2001.

SAEDE: Portal de estatisticas de Sdo Paulo. Indicadores do estado de S&o Paulo 2019. Fundagao
SAEDE. Accessed 29 August 2019, available <http://www.seade.gov.br/>.

Cronbach L J. Coefficient Alpha and the internal structure of tests. Psychometrika 16:297-334, 1951.

Pereira JEG, Gomes JM, Costa AS, Figueiredo FWDS, Adami F, Santos EFS, et al. Knowledge and
acceptability of the human papillomavirus vaccine among health professionals in Acre state, western
Amazon. Clinics (Sao Paulo). 2019 Oct 3; 74:e1166. https://doi.org/10.6061/clinics/2019/e1166 PMID:
31596339

Maia TQ, Soares LO, Valle PASS, Medeiros VMG. Educacéo para sexualidade de adolescentes:
experiéncia de graduandas. Nexus Rev Extenséo IFAM, 2016; 2(2):71-8.

Silva ATM, Sousa GD, Lohmann CM, Ferreira Filho ES, Silva Pinheiro W, Soares Junior JM, et al. Vul-
nerability in adolescence: a case report of attempted abortion and sexual violence. Journal of Human
Growth and Development. 2017, 27(1), 117—123.

Gualano MR, Stillo M, Mussa MV, Zotti CM. Cross sectional study investigating the differences in knowl-
edge and behaviors about HPV between vaccinated and non-vaccinated girls. Journal of preventive
medicine and hygiene, 2016, 57(3), E121. PMID: 27980375

PLOS ONE | https://doi.org/10.1371/journal.pone.0241674 November 12, 2020 12/13


https://www.cdc.gov/cancer/hpv/basic_info/cancers.htm#:~:text=In%20general%2C%20HPV%20is%20thought,and%2060%25%20of%20penile%20cancers
https://www.cdc.gov/cancer/hpv/basic_info/cancers.htm#:~:text=In%20general%2C%20HPV%20is%20thought,and%2060%25%20of%20penile%20cancers
https://doi.org/10.1016/S0140-6736%2811%2960054-8
https://doi.org/10.1016/S0140-6736%2811%2960054-8
http://www.ncbi.nlm.nih.gov/pubmed/21561655
http://www.who.int/wer
http://www.ncbi.nlm.nih.gov/pubmed/28530369
http://pni.datasus.gov.br/consulta_hpv_14_selecao.php
http://pni.datasus.gov.br/consulta_hpv_14_selecao.php
https://doi.org/10.1186/s12913-016-1677-y
http://www.ncbi.nlm.nih.gov/pubmed/27550325
https://doi.org/10.1002/ijgo.12004
https://doi.org/10.1002/ijgo.12004
http://www.ncbi.nlm.nih.gov/pubmed/28099706
https://doi.org/10.1002/cncr.30647
http://www.ncbi.nlm.nih.gov/pubmed/28440878
https://doi.org/10.1007/s10935-013-0297-0
https://doi.org/10.1007/s10935-013-0297-0
http://www.ncbi.nlm.nih.gov/pubmed/23377881
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?pni/cnv/cpniuf.def
https://doi.org/10.1016/j.ypmed.2016.11.019
https://doi.org/10.1016/j.ypmed.2016.11.019
http://www.ncbi.nlm.nih.gov/pubmed/27932052
http://www.seade.gov.br/
https://doi.org/10.6061/clinics/2019/e1166
http://www.ncbi.nlm.nih.gov/pubmed/31596339
http://www.ncbi.nlm.nih.gov/pubmed/27980375
https://doi.org/10.1371/journal.pone.0241674

PLOS ONE

Human Papillomavirus and the quadrivalent HPV vaccine among Brazilian adolescents and parents

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4.

Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: a theory-informed, systematic review.
Prev Med 2007; (45):107—14. hitps://doi.org/10.1016/j.ypmed.2007.05.013 PMID: 17628649

Instituto do cancer. Fake news s&o empecilho para aumento da vacinagao contra hpv—Ministério da
saude aproveita volta as aulas para campanha. Published February 19, 2019. Available from: https://
www.cancer.org.br/fake-news-sao-empecilho-para-aumento-da-vacinacao-contra-hpv/. Accessed
March 27, 2019.

Sorpreso ICE, Kelly PJ. HPV vaccine: knowledge and acceptance to ensure effectiveness. Journal of
Human Growth and Development. 2018, 28(1), 5-8.

Rosen BL, Shew ML, Zimet GD, Ding L, Mullins TL, Kahn JA. Human Papillomavirus Vaccine Sources
of Information and Adolescents’ Knowledge and Perceptions. Global pediatric health, 2017, 4,
2333794X17743405. https://doi.org/10.1177/2333794X17743405 PMID: 29204462

Instituto Nacional de Cancer José Alencar Gomes da Silva. (INCA/MS). Tipos de cancer—colo de Gtero
[Internet]. Tipos de cancer: Cancer do Colo de Utero. 2015 [cited 2019 May 15]. Available from: http://
www2.inca.gov.br/wps/wecm/connect/tiposdecancer/site/home+/colo_utero/definicao.

Kose D, Erkorkmaz U, Cinar N, Altinkaynak S. Mothers’ knowledge and attitudes about HPV vaccina-
tion to prevent cervical cancers. Asian Pac J Cancer Prev. 2014; 15(17):7263-6. https://doi.org/10.
7314/apjcp.2014.15.17.7263 PMID: 25227825

Voidazan S, Tarcea M, Morariu SH, Grigore A, Dobreanu M. Human Papillomavirus Vaccine—Knowl-
edge and Attitudes among Parents of Children Aged 1014 Years: a Cross-sectional Study, Tirgu
Mures, Romania. Cent Eur J Public Health. 2016, 24(1):29-38. https://doi.org/10.21101/cejph.a4287
PMID: 27070967

Freire P. Educagao como pratica da liberdade [Internet]. Rio de Janeiro: Civilizagdo Brasileisa S.A.;
1997.189 p.

Patel H, Jeve YB, Sherman SM, Moss EL. Knowledge of human papillomavirus and the human papillo-
mavirus vaccine in European adolescents: a systematic review. Sex Transm Infect. 2016 Sep; 92
(6):474-9. https://doi.org/10.1136/sextrans-2015-052341 PMID: 26792088

De Groot AS, Tounkara K, Rochas M, Beseme S, Yekta S, Diallo FS, et al. Knowledge, attitudes, prac-
tices and willingness to vaccinate in preparation for the introduction of HPV vaccines in Bamako, Mali.
PloS One. 2017; 12(2):e0171631. https://doi.org/10.1371/journal.pone.0171631 PMID: 28192460

Carneiro RF, da Silva NC, Alves TA, de Brito DC, de Oliveira LL. Educagéo sexual na adolescéncia:
uma abordagem no contexto escolar. SANARE-Revista de Politicas Publicas. 2015; 14(1):104—108.

Markowitz LE, Dunne EF, Saraiya M, Chesson HW, Curtis CR, Gee J, et al. Human papillomavirus vac-
cination: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR.
Recomm Rep. 2014; 63(RR-05):1-30. PMID: 25167164

Brazil. Ministry of Health. Instituto Nacional de Cancer (INCA). Quem pode ser vacinado contra o HPV?
Accessed September 01, 2020. Available from: https://www.inca.gov.br/perguntas-frequentes/quem-
pode-ser-vacinado-contra-o-hpvi#:~:text=De%20acordo%20com%200%20registro,entre%2010%20e
%2025%20anos.

Blédt S, Holmberg C, Miiller-Nordhorn J, Rieckmann N. Human Papillomavirus awareness, knowledge
and vaccine acceptance: a survey among 18-25 year old male and female vocational school students
in Berlin, Germany. Eur J Public Health. 2012; 22(6):808—13. https://doi.org/10.1093/eurpub/ckr188
PMID: 22199161

Fuller KM, Hinyard L. Factors Associated with HPV Vaccination in Young Males. J Community Health.
2017. Dec; 42(6):1127-1132.

Arrossi S, Maceira V, Paolino M, Sankaranarayanan R. Acceptability and uptake of HPV vaccine in
Argentina before its inclusion in the immunization program: a population-based survey.Vaccine. 2012
Mar 23; 30(14):2467—74. https://doi.org/10.1016/j.vaccine.2012.01.032 PMID: 22266289

Tsuchiya CT, Lawrence T, Klen MS, Fernandes RA, Alves MR. O cancer de colo do Utero no Brasil:
uma retrospectiva sobre as politicas publicas voltadas a saude da mulher. JBES: Brazilian Journal of
Health Economics/Jornal Brasileiro de Economia da Saude, 2017, 9(1).

Tafuri S, Gallone MS, Cappelli MG, Martinelli D, Prato R, Germinario C. Addressing the anti-vaccination
movement and the role of HCWs. Vaccine. 2014 Aug 27; 32(38):4860-5. https://doi.org/10.1016/j.
vaccine.2013.11.006 PMID: 24262311

OPAS/WHO. Declaragao-Alma-Ata. Conferéncia Int sobre Cuid Primarios Saude [Internet]. 1978;
Available from: http://www.opas.org.br.

PLOS ONE | https://doi.org/10.1371/journal.pone.0241674 November 12, 2020 13/13


https://doi.org/10.1016/j.ypmed.2007.05.013
http://www.ncbi.nlm.nih.gov/pubmed/17628649
https://www.cancer.org.br/fake-news-sao-empecilho-para-aumento-da-vacinacao-contra-hpv/
https://www.cancer.org.br/fake-news-sao-empecilho-para-aumento-da-vacinacao-contra-hpv/
https://doi.org/10.1177/2333794X17743405
http://www.ncbi.nlm.nih.gov/pubmed/29204462
http://www2.inca.gov.br/wps/wcm/connect/tiposdecancer/site/home+/colo_utero/definicao
http://www2.inca.gov.br/wps/wcm/connect/tiposdecancer/site/home+/colo_utero/definicao
https://doi.org/10.7314/apjcp.2014.15.17.7263
https://doi.org/10.7314/apjcp.2014.15.17.7263
http://www.ncbi.nlm.nih.gov/pubmed/25227825
https://doi.org/10.21101/cejph.a4287
http://www.ncbi.nlm.nih.gov/pubmed/27070967
https://doi.org/10.1136/sextrans-2015-052341
http://www.ncbi.nlm.nih.gov/pubmed/26792088
https://doi.org/10.1371/journal.pone.0171631
http://www.ncbi.nlm.nih.gov/pubmed/28192460
http://www.ncbi.nlm.nih.gov/pubmed/25167164
https://www.inca.gov.br/perguntas-frequentes/quem-pode-ser-vacinado-contra-o-hpv#:~:text=De%20acordo%20com%20o%20registro,entre%2010%20e%2025%20anos
https://www.inca.gov.br/perguntas-frequentes/quem-pode-ser-vacinado-contra-o-hpv#:~:text=De%20acordo%20com%20o%20registro,entre%2010%20e%2025%20anos
https://www.inca.gov.br/perguntas-frequentes/quem-pode-ser-vacinado-contra-o-hpv#:~:text=De%20acordo%20com%20o%20registro,entre%2010%20e%2025%20anos
https://doi.org/10.1093/eurpub/ckr188
http://www.ncbi.nlm.nih.gov/pubmed/22199161
https://doi.org/10.1016/j.vaccine.2012.01.032
http://www.ncbi.nlm.nih.gov/pubmed/22266289
https://doi.org/10.1016/j.vaccine.2013.11.006
https://doi.org/10.1016/j.vaccine.2013.11.006
http://www.ncbi.nlm.nih.gov/pubmed/24262311
http://www.opas.org.br
https://doi.org/10.1371/journal.pone.0241674

