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A B S T R A C T   

The aim of this study is to evaluate genital human papillomavirus (HPV) infection according to socioeconomic 
categories in Brazil. This cross-sectional, nationwide study included 7,694 sexually active women and men aged 
16–25 years. Individuals of all socioeconomic groups in all 26 Brazilian capitals and the Federal District were 
enrolled through public primary care units between September 2016 and November 2017. All participants 
answered a standardized interview administered by trained primary care health professionals. Socioeconomic 
class was analyzed using a pricing classification system for the Brazilian public that divides the market exclu-
sively in terms of economic class based on the ownership of assets and the education level. Cervical samples were 
obtained using a Digene® HC2 DNA Collection, and penile/scrotum samples were obtained using a wet Dacron 
swab. HPV typing (overall and high-risk) was performed in a central lab. Of the 7,694 participants (47.85% 
women), 17.92% belonged to class A-B, 56.08% to class C, and 26.00% to class D-E. The prevalence of overall 
HPV was similar among the social classes: 51.16% for classes A-B, 53.39% for class C, and 55.47% for classes D-E 
(P = 0.479). Similar results were found for high-risk HPV. After adjustments, the presence of HPV in individuals 
with a brown skin color belonging to classes A-B was 57.00% higher [prevalence ratio 1.57 (95%: 1.23, 2.01)] 
than that in whites and had no impact on the other social classes. In conclusion, HPV infection affects all so-
cioeconomic classes in Brazil, evidencing the importance of offering the HPV vaccine to the entire population.   

1. Introduction 

Sexually transmitted infections (STIs) remain strongly associated 
with socioeconomic and racial/ethnic disparities (Harling et al., 2013). 
The human papillomavirus (HPV) is the most prevalent STI, and virtu-
ally all sexually active individuals will acquire HPV infection in their 
lifetimes (Chesson et al., 2014). This virus has more than 150 strains and 
is a recognized cause of several types of cancer, with cervical cancer 
being the most common among women and oropharyngeal cancer being 
the most common among men (Van Dyne et al., 2018; Suk et al., 2018). 

Inequalities in the incidence of cancer have been reported globally, 

and higher rates of HPV-associated cancers have been reported in 
developing or underdeveloped countries (Bray et al., 2015; Ferlay et al., 
2018; Benard et al., 2008). The majority of cervical cancers occur in low- 
and middle-income countries that lack organized screening and HPV 
vaccination programs (Cohen et al., 2019). In the United States, the rates 
of cervical carcinoma were higher among Hispanic and black individuals 
than among white individuals in 2015, suggesting that the health care 
delivery needs of some groups are not fully met (Van Dyne et al., 2018). 
Social disadvantage is associated with increased morbidity and mor-
tality, but the relationships between social stratification and health are 
complex (Myer et al., 2004). 
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The prevalence of HPV infection also varies ethnically, economically, 
and educationally (Shi et al., 2014; Lin et al., 2015; Banister et al., 
2015). Sexual risk behaviors, such as age of first sex and number of 
sexual partners, are the main risk factor associated with the acquisition 
and persistence of HPV infection and development of HPV-associated 
cancers (Rettig et al., 2015). Previous studies have shown that these 
sexual risk factors vary by socioeconomic status, age, race, and educa-
tion level (Halpern and Haydon, 2012). Even so, there is a dearth of 
information about the prevalence of HPV in different socioeconomic 
contexts. 

Brazil covers a large portion of the South American continent, and 
there are widespread regional and social inequalities in this country 
(Paim et al., 2011). An HPV immunization program using a quadrivalent 
vaccine was introduced in 2014 to the public health system in Brazil 
(Ministério da Saúde, 2018). In general, investigation of social condi-
tions and their association with HPV infection allows for the identifi-
cation of populations that need greater preventive attention, healthcare 
and surveillance. Therefore, this study aimed to evaluate genital HPV 
infection according to socioeconomic categories in Brazil. 

2. Methods 

This study is a cross-sectional, nationwide, multicenter study (POP- 
Brazil) involving 7,694 sexually active women and men aged 16–25 
years who use the public health system. Individuals from all socioeco-
nomic groups in all 26 Brazilian capitals and the Federal District of 
Brasília were enrolled through public primary care units. The study 
protocol was published (Wendland et al., 2018). 

The primary care professionals were trained and certified by the 
central coordinator of this study using a simulated interview and sample 
collection to obtain quality and reproducible data for all cities. The 
participants were recruited between September 2016 and November 
2017 from 119 public primary health care units. Pregnant women, those 
who delivered a baby in the last 3 months, those who had undergone a 
hysterectomy or cervicectomy and those who had ever had cervical 
intraepithelial neoplasia grade 2 or higher were excluded, as were HPV- 
vaccinated individuals. 

All participants answered a standardized questionnaire based on 
validated instruments. Socioeconomic class was analyzed by using the 
Brazilian Criteria of Economic Classification, a pricing classification 
system of the Brazilian public that divides the market exclusively in 
terms of economic class based on the ownership of assets and the edu-
cation level of the householder (Associação Brasileira de Empresas de 
Pesquisa, 2018). All possessions are scored, and each class is defined by 
the sum of these scores. This criterion divides classes into the following 
groups: A, B1, B2, C, C2, and D-E. For analysis, social classes were 
grouped into three categories: A-B, C, and D-E. This social class structure 
reflects a monthly household income of R$768 (US$ 202) for classes D-E, 
R$2165 (US$ 569) for class C, and R$11664 (US$ 3069) for classes A-B 
(Associação Brasileira de Empresas de Pesquisa, 2018). Participants also 
self-declared race/skin color (white, black, yellow, brown, and indige-
nous) and were asked about relationship status (single, dating, married/ 
living with partner, or widowed/divorced/separated), educational level, 
alcohol and cigarette consumption, condom use, age at first intercourse, 
and number of sexual partners in the last year. The occurrence of STIs 
throughout life was also obtained by self-report. We asked if the par-
ticipants ever had syphilis, gonorrhea, genital herpes, genital warts 
(Condyloma acuminatum), or other sexual infections. 

After the interview, samples from cervical or penile/scrotal sites 
were collected from each participant. Cervical samples were obtained 
using a Digene® HC2 DNA Collection Device (Qiagen, Netherlands) and 
placed in 1 mL of Specimen Transport Medium, according to the man-
ufacturer’s instructions. Penile (penile shaft, glans penis/coronal sulcus) 
and scrotum samples were self-collected using a Dacron swab (Qiagen) 
previously moistened with a sterile saline solution. Collection was per-
formed by intensely pressing and rubbing the swab on the epithelium 

(Wendland et al., 2018). 
In a certified lab, HPV detection and typing were performed using 

Linear Array® HPV Genotyping Test (Roche Diagnostics), which is 
based on polymerase chain reaction amplification (450-bp fragment of 
the polymorphic region of the HPV L1 gene), followed by specific hy-
bridization and colorimetric detection. Amplification of human β-globin 
(biotinylated primers GH2O and PC04, 268 bp) was performed as an 
internal control. 

HPV results were grouped as positive for high-risk HPV (16, 18, 31, 
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68) or positive for any HPV type 
(high-risk or 6, 11, 26, 40, 42, 53, 54, 55, 61, 62, 64, 66, 67, 69, 70, 71, 
72, 73, 81, 82, 82v, 83, 84, and 89). 

The study was approved by the Ethics Committee on Human 
Research (Protocol no. 1607032) at all recruitment sites. All participants 
provided written consent. 

2.1. Statistical analysis 

The data are described as the mean and confidence interval, fre-
quency or absolute number. A chi-square test was used to compare 
proportions and a t-test for continuous variables; analysis of variance 
was used for comparisons of more than two group means. Cochran- 
Armitage Trend Test was applied to evaluate the association between 
the prevalence of HPV and social class. Logistic regression was used to 
assess the probability of high-risk HPV infection according to age 
(continuous variable) among different social classes. Data are shown as 
predicted probability and confidence intervals (CIs). 

Univariate analysis was performed to observe the association be-
tween HPV and skin color by social class (Model 1). Additionally, as-
sociations between HPV infection (all HPV and high-risk HPV) and skin 
color stratified by social class were investigated through the construc-
tion of a Poisson regression model with robust variance. Known risk 
factors for HPV infection were included in the models: Model 2 involved 
sex, current age (<22 or ≥22 years old) and relationship status; for 
Model 3, smoking status and alcohol consumption were added to Model 
2; for Model 4, more than 2 partners in the last year, self-reported STI, 
and age at first sexual intercourse were added to Model 3. An additional 
analysis was performed including region in the models. The interaction 
between race and social class was analyzed through Wald test. 

A study sample of 7,935 was calculated to detect an HPV prevalence 
of at least 30% with an 80% power. The sample size was purposely equal 
in all regions to maximize diversity in less-populated areas, and it was 
weighted by the Brazilian population of each region during analyses. 
Males were designedly included in ratio 1:6 (M:F) to allow subsequent 
assessment of herd immunity as a result of the HPV vaccination program 
in future years. The statistical analysis was performed using SAS soft-
ware, version 9.4 (Statistical Analysis System, SAS Institute Inc., Cary, 
NC), and statistical significance was defined as P < 0⋅05. 

3. Results 

A total of 7,694 participants were included (47.85% women). Of 
these, 17.92% (95% CI: 16.32%, 19.51%) belonged to class A-B, 56.08% 
(95% CI: 54.05%, 58.12%) to class C, and 26.00% (95% CI: 24.27%, 
27.73%) to class D-E. More women belonged to social class D-E than did 
men (60.37% vs. 39.63%, P < 0.001) (Table 1). In total, 56.79% (95% 
CI: 54.72%, 58.85%) self-declared as brown. The prevalence of brown 
skin color was higher (P < 0.001) among individuals in class D-E 
(61.55%) than among those in classes C (57.31%) and A-B (48.22%). 
Class A-B showed a higher proportion of whites (35.20%) than did the 
other classes. Regarding education level, we observed a disproportion 
between the social classes, whereby almost half (45.61%) of the par-
ticipants with university-level or higher education belonged to class A-B, 
whereas 20.45% belonged to class C and 6.73% to class D-E. Although a 
higher proportion of participants in class A-B than those in other classes 
had two or more sexual partners in the last year (40.13% vs. 32.36% vs. 
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29.51%, P = 0.003) and more same sex experiences, these individuals 
also cited condom use more frequently. Age [prevalence ratio (PR) 
21.57% (95% CI: 21.45, 21.68)], the percentage of smokers [PR 15.66% 
(95% CI: 14.07, 17.25)], and self-reported STI (12.74%) were similar 
among the different social classes (data not shown). 

In total, 5,268 women and 1,120 men provided valid samples for 
HPV detection (6,388). Although there was an increase in the prevalence 
of overall HPV among the lowest social class when compared to the 
highest social class, this tendence was no significant: 51.16% among 
class A-B, 53.39% among class C, and 55.47% among class D-E (P =
0.479). The same scenario was found for high-risk HPV types (30.52%, 

35.18%, and 37.96%, P = 0.263, respectively) and for HPV multiple 
infection, defined as infected with at least two high-risk HPV types 
(10.34%, 11.73%, and 12.52%, respectively P = 0.510) (Fig. 1). In 
women, no significant differences were found comparing the prevalence 
of overall HPV (A-B: 52.04%; C: 55.46%; D-E: 54.18%; P = 0.541) and 
high-risk HPV (A-B: 34.83%; C: 39.70%; D-E: 38.23%; P = 0.279) be-
tween social classes. There was also no significant difference in men (A- 
B: 50.32%; C: 50.06%; D-E: 59.56%; P = 0.330 and A-B: 26.44%; C: 
27.90%; D: 37.08; P = 0.234, respectively). 

Moreover, when high-risk HPV types were analyzed individually, the 
distribution among social classes was similar (Fig. 2). Indeed, only two 
viral types were significantly different between social classes: HPV 33 
was more prevalent in class C (2.18%, P = 0.012) and HPV 45 more 
prevalent in class D-E (3.82%, P = 0.005). 

The probability of high-risk HPV infection according to age does not 
vary significantly in the higher socioeconomic classes. However, in the 
lower classes (C and D-E), the probability of high-risk HPV infection was 
significantly lower with increasing age (Fig. 3). 

To evaluate the association between skin color and HPV prevalence 
in different social classes, a model was constructed to estimate the 
prevalence ratio of infection stratified by social class (Table 2). After 
adjustments, the prevalence of HPV was 57.00% higher in self-reported 
brown individuals of class A-B than in whites [PR 1.57 (95% CI: 1.23, 
2.01)]. In classes C and D-E, infection was not significantly different 
between skin color types. When assessing the PR of high-risk HPV 
infection, no significant differences were found between color and social 
classes after adjusting for the same variables (Table 3). When region was 
included in the model, there was no change on the prevalence of overall 
and high-risk HPV by skin color among social classes (data not shown). 
Furthermore, there was no significative interaction between race and 
social class for overall (p = 0.116) or high-risk HPV infection (p = 0.553) 
(data not shown). 

4. Discussion 

This study is the first with a nationwide sample that included young 
adults of both sexes with a diversity of social classes and skin colors to 
evaluate the distribution of HPV by different socioeconomic groups in 
Brazil. Overall, there was no significant difference in the prevalence of 
HPV (overall and high-risk) among social classes. Skin color was an 
important factor for infection among social class A-B, with a higher 
prevalence of overall HPV, but not high-risk infection, among brown 
individuals than among those with white skin color. 

Socioeconomic and racial or ethnic disparities have been associated 
with serious health conditions (Rosengren et al., 2019). The 

Table 1 
Characteristics of the participants 16–25 years old included in the POP-Brazil 
study, according to socioeconomic status. Brazil 2016–2017.  

Characteristics n (%) A-B 
1,444 

C 
4,098 

D-E 
2,152 

P value 

Sex     <0.001 
Female 5,569 

(47.85) 
33.83 46.52 60.37  

Age, y     0.446 
16–17 681 

(10.94) 
11.00 11.72 9.18  

18–19 1,767 
(21.77) 

20.20 21.30 23.96  

20–21 1,768 
(22.12) 

22.38 22.58 20.88  

22–23 1,713 
(22.54) 

22.74 23.07 21.20  

24–25 1,765 
(22.63) 

23.68 21.33 24.78  

Race/colora     <0.001 
White 1,857 

(23.95) 
35.20 24.51 15.04  

Black 1,200 
(16.77) 

14.50 15.58 20.86  

Brown/pardo 4,413 
(56.79) 

48.22 57.31 61.55  

Other (Asiatic, 
indigenous) 

180 (2.49) 2.08 2.60 2.55  

Education levela     <0.001 
Elementary school 1,613 

(23.54) 
6.61 19.64 43.55  

Secondary school 4,304 
(55.06) 

47.79 59.91 49.72  

Graduate 1,776 
(21.40) 

45.61 20.45 6.73  

Monthly incomea,b     <

0.001 
<R$830 1,369 

(22.42) 
58.73 18.39 5.33  

R$830–R$1659 1,325 
(19.05) 

3.86 15.75 37.18  

R$1660–R$2489 2,937 
(39.93) 

16.72 43.74 48.1  

>R$2490 1,234 
(18.60) 

20.67 22.12 9.36  

Marital statusa     <

0.001 
Single/widowed/ 
divorced/separated 

2,944 
(41.54) 

54.96 41.95 31.39  

Dating 2,906 
(34.24) 

14.34 34.33 47.68  

Married/living with 
partner 

1,843 
(24.22) 

30.70 23.74 20.93  

Lifetime condom use 3,914 
(50.70) 

59.88 52.29 41.08 <0.001 

Same sex experience 378 (7.62) 11.54 7.80 4.60 <0.001 
No. sex partners in the past 

yeara     
0.003 

<2 5,250 
(67.01) 

59.87 67.64 70.49  

≥2 2,107 
(32.99) 

40.13 32.36 29.51   

a Does not sum to 7,694 because some of the responses are missing. 
b US$1 is equivalent to R$3.80. 

Fig. 1. Prevalence of overall and high-risk HPV types among different social 
classes. Cochran-Armitage trend test. 
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socioeconomic position of an individual influences the prevalence of 
health-related behaviors known to be strong risk factors for morbidity 
and premature mortality, such as smoking, diet, exercise, and alcohol 
and drug use (Braveman et al., 2011). A low socioeconomic status and its 
correlates, such as a lower educational level, reduce life opportunities, 
suggesting that such individuals have markedly poorer health care 
(Rosengren et al., 2019) and might not be able to afford necessary health 
care or might live in neighborhoods with poor access to healthcare 

facilities, which can lead to vulnerability to the development of disease. 
Furthermore, evidences have suggested that skin color and social class 
interact in complex ways to influence health, and the magnitude of as-
sociation between social class and health varies according to skin color. 
In multiracial societies like Brazil, color is preferred because depict 
better the continuous aspect of phenotypes (Travassos and Williams, 
2004; Telles, 2002). 

We could not find other studies evaluating the prevalence of HPV 

Fig. 2. Prevalence of high-risk HPV types among Brazilian young adults according to their social class. *P < 0.05.  

Fig. 3. Probability of high-risk HPV infection according to age among different social classes. Data are shown as predicted probability and confidence interval. *P 
< 0.05. 
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and socioeconomic status, although previous studies have reported 
differences according to race and ethnicity. Black women have a higher 
prevalence of all types of HPV (Manhart et al., 2006; Hariri et al., 2011). 
Some of the disparity in HPV prevalence may be related to the time 
variation until HPV clearance or persistent HPV infection (Hirth, 2019). 
Black and Hispanic women also reportedly have a higher prevalence of 
high-risk HPV types, excluding types 16 and 18 (Montealegre et al., 
2018). In contrast to other HPV types, Black, Hispanic, and Asian 
women are less likely than white women to be infected with HPV 16 or 
18 (Montealegre et al., 2018; Datta et al., 2006). Nonetheless, these 
patterns of distribution were not found in Brazil in the present study, and 
the prevalence of high-risk HPV, except for HPV types 33 and 45, was 
equally distributed across different social classes and skin colors. This 
lack of association could be explained by differences in sexual behaviors 
associated with race in these countries, which are more homogenous in 
Brazil, or the misclassification of skin color by the participants, pre-
venting us from finding differences between the groups. Skin color is still 
linked to prejudice and violence in Brazil, which influences how people 
classify their skin color/race. 

Although no significant association has been found between 

socioeconomic status and HPV, the prevalence of both overall and high- 
risk HPV infection has increased in the lower social classes as compared 
to the higher class (A-B). The HPV catch-up vaccination status seems to 
be higher among women with higher education level (Grandahl et al., 
2017; Kellogg et al., 2019), and the coverage in high socioeconomic 
areas is also higher than the coverage in low socioeconomic areas 
(Barbaro and Brotherton, 2014). These social inequalities should influ-
ence the prevalence of HPV-associated cancers, once an inverse associ-
ation between social class and HPV-associated cancers has been reported 
(Benard et al., 2008). Recently, nonwhite race and uninsured status 
were found to be associated with worse cancer-specific mortality in 
HPV-positive oropharyngeal squamous cell carcinoma of the head and 
neck (Pike et al., 2020). In 2019, the highest incidence of cervical cancer 
was found in the northern region of Brazil (21.20/100 thousand), fol-
lowed by the northeast, central west, south, and southeast regions 
(INCA, 2020), and socioeconomic status may account for these dispar-
ities in cervical cancer incidence (McDougall et al., 2007). Since we 
found no significant difference in social class and the prevalence of HPV, 
these differences between cancer rates and social class must be due to 
the difference in access to and assistance from the health system. 

Table 2 
Overall HPV infection by skin color among social classes.  

Social class Model 1 Model 2 Model 3 Model 4 

PR 95% CI PR 95% CI PR 95% CI PR 95% CI 

A-B         
White 1  1  1  1  
Black 1.37 0.98, 1.91 1.34 0.97, 1.88 1.33 0.96, 1.84 1.40 0.99, 1.99 
Brown 1.39 1.08, 1.78* 1.39 1.08, 1.78* 1.44 1.12, 1.84* 1.57 1.23, 2.01* 
Others 0.97 0.45, 2.08 0.95 0.44, 2.07 0.93 0.43, 1.99 1.05 0.42, 2.62  

C         
White 1  1  1  1  
Black 0.95 0.78, 1.14 0.92 0.77, 1.11 0.92 0.77, 1.11 0.93 0.77, 1.12 
Brown 1.03 0.89, 1.18 1.03 0.89, 1.18 1.03 0.90, 1.19 1.01 0.88, 1.17 
Others 1.02 0.68, 1.54 0.99 0.67, 1.45 1.02 0.70, 1.51 1.02 0.72, 1.44  

D         
White 1  1  1  1  
Black 1.02 0.78, 1.33 0.98 0.76, 1.27 0.96 0.75, 1.25 0.96 0.75, 1.24 
Brown 1.11 0.89, 1.38 1.09 0.88, 1.35 1.08 0.88, 1.33 1.05 0.85, 1.29 
Others 1.04 0.65, 1.67 0.99 0.64, 1.56 0.98 0.64, 1.48 0.95 0.59, 1.50 

Data are described as the prevalence ratio (PR) and the 95% confidence interval (CI). Model 1: univariate model. Model 2: multivariate model (Poisson) adjusted for 
sex, current age and relationship status. Model 3: Model 2 + smoking status and alcohol consumption. Model 4: Model 3 + more than 2 partners in the last year, report 
of STI, and age at first sexual intercourse. *P < 0.05. 

Table 3 
High-risk HPV infection by skin color among social classes.  

Social class Model 1 Model 2 Model 3 Model 4 

PR 95% CI PR 95% CI PR 95% CI PR 95% CI 

A-B         
White 1  1  1  1  
Black 1.39 0.85, 2.27 1.36 0.85, 2.19 1.33 0.85, 2.09 1.34 0.84, 2.14 
Brown 1.23 0.85, 1.78 1.20 0.83, 1.74 1.27 0.88, 1.84 1.35 0.93, 1.96 
Others 1.06 0.40, 2.79 0.97 0.38, 2.47 0.91 0.36, 2.32 0.80 0.23, 2.72  

C         
White 1  1  1  1  
Black 0.87 0.67, 1.12 0.83 0.65, 1.07 0.83 0.65, 1.07 0.83 0.65, 1.08 
Brown 1.01 0.83, 1.24 1.01 0.83, 1.23 1.02 0.84, 1.24 0.99 0.81, 1.20 
Others 1.05 0.63, 1.73 0.99 0.62, 1.57 1.03 0.65, 1.64 0.98 0.61, 1.59  

D         
White 1  1  1  1  
Black 1.16 0.79, 1.70 1.12 0.77, 1.64 1.10 0.75, 1.59 1.06 0.74, 1.52 
Brown 1.20 0.87, 1.67 1.19 0.86, 1.64 1.19 0.86, 1.64 1.11 0.81, 1.51 
Others 1.31 0.70, 2.45 1.21 0.66, 2.21 1.17 0.66, 2.05 1.06 0.58, 1.96 

Data are described as the prevalence ratio (PR) and the 95% confidence interval (CI). Model 1: univariate model. Model 2: multivariate model (Poisson) adjusted for 
sex, current age and relationship status. Model 3: Model 2 + smoking status and alcohol consumption. Model 4: Model 3 + more than 2 partners in the last year, report 
of STI, and age at first sexual intercourse. *P < 0.05. 
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Age is a known factor strongly associated with HPV infection. Based 
on a meta-analysis of 78 studies, in all world regions, HPV prevalence 
was highest in women younger than 35 years of age, decreasing in 
women of older age. Furthermore, the HPV prevalence was higher in less 
developed than more developed countries, but both sets of countries 
showed a continuous decline with increasing age (de Sanjosé et al., 
2007). In this study, a progressive decrease in prevalence of high-risk 
HPV as age increased was found only on the lower classes (C and D- 
E). Differences in sexual behaviors between classes may explain this 
different pattern of HPV infection in the higher social class. Social 
classes A-B had higher lifetime condom use, higher number of sexual 
partners and same sex experience. 

Brazil is a developing country with a distribution of social classes and 
skin color similar to those in this study (25.2% class A-B, 47.8% class C, 
and 27.0% class D-E (Associação Brasileira de Empresas de Pesquisa, 
2018); 45.2% white color, 45.1% brown, and 8.9% black (IBGE, 2016). 
Nonetheless, some limitations should be noted. Since 1988, Brazil has 
developed the Unified Health System (SUS), a complex health system 
based on the principles of health as a citizen’s right and the state’s duty 
(Paim et al., 2011). Socioeconomic disparities exist between individuals 
covered by public and private sectors, which indicates that rich and poor 
populations receive different standards of care in the Brazilian health 
system (Paim et al., 2011). Therefore, a strategy of recruitment that 
included populations from different environments, such as school, 
health units and domiciles, was used in this study in an attempt to 
include participants from all social classes, residence type, and educa-
tion levels. The sample was restricted to populations from Brazilian 
capitals without including rural or small cities, which can exhibit dif-
ferences in social distributions and behaviors. Regardless, it is unlikely 
that there are differences in sexual risk behavior, as previously high-
lighted by Moser et al. (2007). In addition, certain racial groups, such as 
indigenous populations and those of Asian origin, were underrepre-
sented in the sample and analyzed together. Lastly, males had a higher 
rate of invalid samples as reported in previous studies because they had 
lower levels of DNA for testing (Machalek et al., 2017). Sampling from 
the skin (penile shaft and scrotum) is often composed by superficial 
squamous cells different from cervical samples. 

This study showed that HPV affects individuals of all socioeconomic 
classes in Brazil, evidencing the importance of offering the HPV vaccine 
to the entire population. These results also highlight the significance of 
the direction of public health actions related to HPV, which it is essential 
that the actions of sexual health promotion and STI prevention are able 
to reach all socioeconomic classes. 
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