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. This study assessed if race and gender predict known sexual risk factors associated with HPV. Data
© (n=301) were from a cross-sectional study conducted at a drag racing event on September 12-13,
2015 in Madison, lllinois. Both multivariable logistic and linear regression models estimated the
association between race, gender, and sexual risk factors. About 63% of participants were males, and
65% identified as Blacks. Compared to females, males were more likely to have a higher number of
oral sexual partners (OR=2.10; 95% ClI: 1.23, 3.57). Males were also more likely to have earlier oral
sexual (b =—2.10; 95% Cl: —3.60, —0.60) and vaginal sexual (b =—1.10; 95% Cl: —1.69, —0.31)
debuts compared to females. Blacks were more likely to have higher number of vaginal sexval partners
© (OR=3.38; 95%Cl: 1.81, 6.31) and earlier vaginal sex (b = —1.09; 95% Cl: —1.78, —0.41) but less likely
to have earlier oral sexual debuts compared with Whites (b =2.67; 95% Cl: 1.21, —4.13). Because
© HPVis associated with several cancers, our findings provide impetus for the development of targeted
educational interventions aimed at improving the knowledge of these sexual risk factors, especially
among men and across race groups.

Sexually transmitted infections (STTs) remain a source of significant morbidity and mortality in the United States
and are strongly associated with racial and gender disparities'. Notably, the human papillomavirus (HPV), with
its more than 150 documented strains, is the most prevalent STI in the United States, and virtually all sexually

. active adults will acquire HPV infection in their lifetimes®. Although most of these strains remain asympto-
. matic, a few oncogenic types, particularly HPV-16 and HPV-18, are associated with an increased risk of several
anogenital cancers, including cervical, vaginal, vulvar, penile, anal, as well as oropharyngeal cancers®. Each year,
over 43,000 newly diagnosed cancers are thought to be associated with HPV, and nearly half of these new cancer
cases are HPV-positive oropharyngeal cancer*. HPV-positive oropharyngeal cancer has emerged as a leading
HPV-associated cancer in the United States**, and its incidence has increased by 225% in the last three decades®.
High-risk sexual behavior is the main risk factor associated with the acquisition and persistence of HPV
infection and development of HPV-associated cancers’. These sexual risk behaviors include age of first vaginal
sex, age of first oral sex, and number of oral and vaginal sexual partners’. Previous studies have shown that

. these HPV-associated sexual risk factors vary by socioeconomic status, age, race, and education level®. However,
. there is a dearth of information about how individuals engage in these sexual behaviors in the context of HPV,
. based on their race and gender’. Efforts to investigate predictors of HPV infection in populations at high risk for
. HPV infection are critical to addressing healthcare disparities, especially understanding the differences in sexual
: behavior between males and females and between individuals from different racial backgrounds. This is impor-
* tant nationally as STIs continue to contribute significantly to the healthcare expenditure of the United States and
© remain a significant cause of mortality and morbidity'’. It is even more important in the St. Louis region, which
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Age (in years) 489+13.3 50.5+13.8 46.1+11.9 0.005
Race

Whites 100 (33.2) 59 (31.0) 41 (36.9) 0.3000
Blacks 194 (64.5) 125 (65.8) 69 (62.2)

Other 7(2.3) 6(3.2) 1(0.9)

Number of oral sexual partners 0.0021
High 135 (44.9) 98 (51.6) 37(33.3)

Low 166 (55.1) 92 (48.4) 74 (66.7)

lI;I;l:;l:i: of vaginal sexual 0.0108
High 233(77.4) 156 (82.1) 77 (69.4)

Low 68 (22.6) 34 (17.9) 34 (30.6)

Age at first oral sex (in years) 19.6+5.3 19.0+5.4 20.7+5.0 0.0181
Age at first vaginal sex (in years) | 16.6 £2.8 16.2+3.0 17.3+2.3 0.0002
Marital status 0.6095
Married 167 (55.5) 104 (54.7) 63 (56.8)

Single but Dating 77 (25.6) 52 (27.4) 25 (22.5)

Single and not Dating 57 (18.9) 34(17.9) 23(20.7)

Education 0.0079
College graduate or higher 63 (20.9) 30(15.8) 33(29.7)

Some College 81(26.9) 49 (25.8) 32(28.8)

Associate Degree 54 (17.9) 35(18.4) 19 (17.1)

High school diploma or less 103 (34.2) 76 (40.0) 27 (24.4)

Income 0.0675
>100,000 46 (15.3) 36 (19.0) 10 (9.0)

75,000-99,999 48 (16.0) 27 (14.2) 21(18.9)

50,000-74,999 79 (26.3) 50 (26.3) 29 (26.1)

25,000-49,999 74 (24.6) 49 (25.8) 25(22.5)

<25,000 54(17.9) 28(14.7) 26 (23.4)

Drinking status 0.0582
Never drinker 46 (15.3) 22(11.6) 24 (21.6)

Former drinker 36 (12.0) 25(13.2) 11 (9.9)

Current drinker 219 (72.7) 143 (75.2) 76 (68.5)

Cigaret.te smo!(ing status 0.1287
(excluding e-cigarettes)

Never smoker 182 (60.5) 109 (57.4) 73 (65.8)

Former smoker 51(16.9) 31(16.3) 20(18.0)

Current smoker 68 (22.6) 50 (26.3) 18 (16.2)

Table 1. Characteristics of survey participants, overall and stratified by sex, n = 301°%. *Number of oral and
vaginal sexual partners was classified as high meaning five or more and low as less than five, according to
measures described by the National Health Statistics Report.

has consistently reported higher STI rates than more than half of major metropolitan areas in the United States
reporting to the CDC!.

The goal of this study was to assess racial and gender differences in the patterns of high-risk sexual behav-
iors among a predominantly Black population surveyed at an event hosted by the United Black Drag Racers
Association (UBDRA). This event draws participants from communities throughout the St. Louis metropolitan
area and the Midwest region. Study aims were to assess number of oral sexual partners, number of vaginal sexual
partners, age of first oral sex, and age of first vaginal sex, in association with HPV infection in this population.

Results

Characteristics of the study participants are summarized in Table 1. A total of 301 individuals with a mean
age of 48.9 & 13.3 years completed the questionnaire. Of these, 63% were males, and 65% identified as Black.
Approximately 45% of participants reported they have had five or more oral sexual partners and 77% reported
they have had five or more vaginal sexual partners. Mean age for first oral sex was 19.6 + 5.3 years and 16.6 2.8
years for first vaginal sex. Compared with females, males had a higher number of oral (p=0.0021) and vaginal
(p=0.0108) sexual partners, initiated both oral sex (p =0.0181) and vaginal sex (p =0.0002) at an earlier age, and
were less educated (p =0.0079). There was no statistically significant difference between males and females in
terms of race, marital status, income, drinking and cigarette smoking status.
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Age (in years) 0.98 0.94-1.00 | 1.01 |0.99-1.04
Gender

Females Ref Ref Ref | Ref

Males 2.1 1.23-3.57 | 1.54 |0.84-2.80
Race

Whites Ref Ref Ref | Ref

Blacks 0.79 0.47-1.35 | 3.38 1.81-6.31

Other 5.03 0.53-47.9 |3.2 0.34-29.9
Marital status

Married Ref Ref Ref | Ref

Single but Dating 1.81 0.96-3.42 |1.82 |0.81-4.12

Single and not Dating | 1.17 0.57-2.40 |0.95 |0.43-2.13
Income

>100,000 Ref Ref Ref Ref

75,000-99,999 1.04 0.44-2.48 |0.41 |0.12-1.37

50,000-74,999 0.44 0.20-0.99 | 0.23 |0.08-0.71

25,000-49,999 0.78 0.33-1.85 | 0.39 |0.12-1.32

<25,000 0.5 0.19-1.34 | 0.19 |0.05-0.69
Drinking status

Never drinker Ref Ref Ref | Ref

Former drinker 1.43 0.53-3.88 | 1.28 |0.42-3.86

Current drinker 1.64 0.78-3.42 | 1.62 | 0.75-3.50
Cigarette smoking status

Never smoker Ref Ref Ref | Ref

Former smoker 1.05 0.52-2.14 | 1.51 | 0.66-3.42

Current smoker 1.06 0.56-2.00 |2.63 | 1.09-6.32

Table 2. Multivariable logistic regression models for number of oral and vaginal sexual partners in relation to
sex and race and covariates, (n=301). *OR = adjusted odds ratgio, CI = confidence interval.

Number of oral and vaginal sexval partners. Multivariable logistic regression, summarized in Table 2,
revealed that gender was a significant predictor of number of oral sexual partners, but race was not. Males com-
pared with females were more likely to have a high number of oral sexual partners (aOR =2.10; 95% CI: 1.23,
3.57). There was no statistically significant difference between the race groups and number of oral sexual partners.
Race was a significant predictor of number of vaginal sexual partners, but gender was not. Blacks were more likely
to have a higher number of vaginal sexual partners (OR =3.38; 95% CI: 1.81, 6.31) compared with Whites. There
was no statistically significant difference between males and females with respect to number of vaginal sexual
partners.

Age at first oral and vaginal sex. In multivariable linear regression analysis, summarized in Table 3, gen-
der and race were significant predictors of age at first oral sex. Males (b =—2.10; 95% CI: —3.60, —0.60) were
more likely to have earlier oral sexual debut as compared with women. Whites were more likely to have earlier
oral sexual debut as compared to Blacks (b=2.67; 95% CI: 1.21, 4.13). In regard to age at first vaginal sex, males
(b=—0.10; 95% CI: —1.69, —0.31) were more likely to have earlier vaginal sexual debut compared with females
as were Blacks (b=—1.09; 95% CI: —1.78, —0.41) compared with Whites. Participants who were current cigarette
smokers (b=—1.19; 95% CI: —2.02, —0.36) were more likely to have earlier vaginal sexual debut compared with
never smokers.

Discussion

This study aimed at understanding the racial and gender differences in sexual risk-taking behaviors among indi-
viduals in a primarily Black community, and our findings indicate that there are considerable racial and gender
differences in high-risk sexual behaviors that are associated with HPV infection. While male participants were
more likely to initiate both vaginal and oral sexual intercourse earlier than women, Whites were more likely
than Blacks in general to initiate oral sex. These racial and gender patterns shown in our study align with current
trends in the incidence of HPV-associated cancers of the oropharynx and have important implications in their
prevention. Recent data suggest that the rate of HPV-associated oropharyngeal cancer ranged from 3.5 to 4.8
times higher for men than for women, but significantly lower among Blacks than Whites'!. The data derived
from this study has importance for educating members of the community about cancer prevention through HPV
vaccination.
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Age at first oral sex Age at first vaginal sex
Adjustedb | 95% CI Adjustedb [ 95% CI
Gender
Females | Ref Ref Ref Ref
Males —2.1 —3.60, —0.60 | —0.1 —1.69, —0.31
Race
Whites Ref Ref Ref Ref
Blacks 2.67 1.21,4.13 —1.09 —1.78,-0.41
Other 0.1 —4.28,4.48 —1.23 —3.32,0.86

Table 3. Multivariable linear regression models for age at first oral and vaginal sex in relation to sex and race
and covariates, (n=301)*. CI = confidence interval. *Model is adjusted for age, gender, race, marital status,
income, dinking status and cigarette smoking status.

Findings that demonstrated a significant difference in age of oral and vaginal sexual debut based on gender
are consistent with previous studies that have shown that males, more than females, report earlier initiation of
sexual activity'2. On average, males in the United States report sexual debut at 16.8 years, females at 17.2 years'2.
Of note, much of the published data on sexual debut limits the definition of sexual intercourse to vaginal pene-
tration, forgoing an important, yet commonly overlooked, practice that is oral sexual intercourse'?. This study
extends the scope of the literature by classifying sexual debut as age at either first vaginal or first oral intercourse.
It is important to distinguish the role of gender differences in not only vaginal but also in oral sexual practices,
because studies have reported that men are at a three-fold higher risk of developing HPV-associated head and
neck cancers compared to females'®. Oral HPV is a major etiological factor in the development of head and neck
squamous cell cancers, particularly oropharyngeal cancer'*, and linked to oral sexual practices>*!*. Because males
are more likely to initiate oral sex and they also have a higher burden of HPV-associated oropharyngeal cancer,
it is important that males in the community be educated about their oral sex lifestyles and their higher risk of
developing HPV-associated oropharyngeal cancer.

Oral sex behavior is well-established as a central driver of the increasing incidence of HPV-associated oro-
pharyngeal cancer, which has now replaced cervical cancer as the leading HPV-associated cancer®'®. Because
individuals who initiate oral and vaginal sex at an early age, and/or have a greater number of oral sexual partners
have higher risks of developing oropharyngeal cancer>>", our findings have important implications for the com-
munity, especially among males. While cervical cancer continues to contribute to the overall cancer burden of the
United States, the incidence and mortality rates have decreased tremendously in the last five decades'®. Cervical
cancer is also limited to females, whereas HPV-associated oropharyngeal cancers not only affect both genders,
they, in fact, disproportionately affect males'®. Cervical cancer prevention and control has also benefitted strongly
from the availability of an early detection tool, the Papanicolaou (Pap) test'*. Its introduction in the 1940’s allowed
for earlier detection of cervical precancerous lesions and has greatly contributed to the dramatic decrease in both
the incidence and mortality rates related to cervical cancer'*. However, similar screening mechanisms for precan-
cerous lesions of the oropharynx, as part of a periodic health examination, have not been established, although
there have been calls for such a mechanism to be established'”. For this reason, greater focus on oropharyngeal
cancer prevention by means of increasing awareness about risky sexual activities is warranted as the next best
prevention strategy.

Currently, the position of the United States Preventive Services Task Force (USPSTF) is that there is inadequate
evidence to establish mortality benefits for mass oral cancer screening for asymptomatic individuals'®. This lack of
clear evidence of benefits of mass oral cancer screening places greater value on HPV vaccination as an important
means of preventing HPV-associated oropharyngeal cancer. All three HPV vaccines (bivalent, quadrivalent, non-
avalent) presently in use are highly efficacious in providing long-term immunity against various strains of HPV,
including the oncogenic types 16 and 18 which represent 90-95% of HPV-associated oropharyngeal cancers'®.
Previous HPV vaccine trials have demonstrated nearly 100% response by oral HPV strains to existing HPV vac-
cines". However, vaccination coverage among American youth remains low. Currently, the percentage of female
adolescents receiving all three doses of HPV vaccine by age 13-15 years was documented at 37.1%, whereas only
27.1% of males in the same age category completed the full three-dose series®. Although the complete dose of HPV
vaccine has since been updated from three doses to two if taken before 15 years of age?!, the persistently low HPV
vaccine uptake render the Healthy People 2020 objective of achieving 80% uptake highly unlikely*?. Not only would
increasing vaccination coverage of males protect against transmission of oral HPV infection and effectively reduce
the incidence of HPV-associated oropharyngeal cancers, but it would also imply a secondary protective eftect for
individuals who have not been vaccinated, through a phenomenon known as herd immunity?. Therefore, the results
of our study identify an objective need for male-targeted HPV vaccination campaigns, as well as guided sexual
health programs that are more conscious of the role that gender plays in sexual debut at a younger age.

Besides males having lower HPV vaccination uptake, other studies have shown that males have poorer knowl-
edge of the association between HPV and oropharyngeal cancer, despite the fact that males are indeed at signifi-
cantly higher risk for developing head and neck cancer than females®. Thus, while the USPSTF position on mass
oral cancer screening is clear, this lack of knowledge about risk factors for head and neck cancer, such as HPV,
has been cited as a rationale for providing educational opportunities for lay members of the public through oral
cancer screening.
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Differences in sexual practices vary by race and ethnicity and may shift over time as a reflection of societal
influences on sexual behavior?*. In the present study, our results found that Blacks, when compared to Whites,
were more likely to have a higher number of vaginal sexual partners rather than oral sexual partners. These find-
ings are consistent with previous studies which found that White youths tend to engage in oral sex more often
than Black youths and that Black girls and boys tend to initiate oral sex at a later age than Whites, after having
initiated vaginal sex at an earlier age®. There may be cultural or societal norms driving this racial pattern in initi-
ating oral and vaginal sex shown in our study. A previous nationally representative study showed that Whites were
more likely than Blacks to engage in oral sex and perceive it as nonsexual, less intimate, or serious. Additionally,
authors found that only 55% of Black males and 25% of Black females reported having oral sex as appealing, com-
pared to 66% of White males and 55% of White females?. Because the increasing incidence of HPV-associated
oropharyngeal cancer has been driven largely by White males®, this finding that Whites initiate oral sex earlier
highlights the need to continue to increase knowledge about the association between oral sex, oral HPV, and
HPV-associated oropharyngeal cancer.

It is well known that other high-risk behaviors impact an individuals’ risk for acquiring HPV infection, includ-
ing cigarette smoking?’. Results of this study parallel those of previous studies, having revealed that current smok-
ers were more likely to engage in earlier sexual behavior?®. These findings are perhaps suggestive that smoking
behavior is a marker for other high-risk behaviors, including sexual activity. High-risk sexual behaviors, if estab-
lished in adolescence, are likely to extend into adulthood and have serious implications for the risk of acquiring
HPYV infection. Given this established association between early sexual debut and substance abuse behaviors,
interventions that address both risk domains are more likely to result in greater influence on positive behavior
change than would focusing on either high-risk behavior.

Finally, this study adds value to the current literature through its innovative methodology. Survey of com-
munity members in a non-traditional setting proved useful for carrying out this research effectively. For some
interventions, particularly those targeting high-risk populations, selection of an appropriate setting may seem less
obvious. Therefore, identification of a potential setting that was both convenient and comfortable for our study
participants was a strategic action employed in the planning phase of this investigation.

Additionally, application of electronic data capture for survey distribution offered logic features not otherwise
available with the use of paper surveys. These design capabilities permitted customization of the survey to each
participant and prevented submission of incomplete responses. Moreover, use of this questionnaire platform was
less time-consuming and less costly compared with the use of a paper-based questionnaire. Prior studies have
reported that use of Web-based questionnaires maintains similar, if not greater, accuracy of reported information,
as well as fewer response errors and socially desirable responses compared to paper-based surveys?**. Thus, inte-
gration of electronic data capture for this study purpose offered an attractive alternative within this population.

This study has several limitations that should be noted. First, the relatively small sample size of our study may
have prevented the detection of other significant differences among the participants. However, our sample size is
consistent with other community-based studies at race events®'~*4. Second, the data was collected from a conven-
ience sample within a narrow population; therefore, our results are susceptible to selection bias. The possibility
of recall and social desirability bias also deserves mention, as this study asked participants to recall sexual risk
behaviors from their late adolescence to young adulthood - nearly three decades prior. As such, applicability of
this survey to the current population that is at sexual debut will be more beneficial from an interventional and
cancer prevention standpoint. Additionally, data regarding anal sex and oral sex, stratified by sexual orientation
and practice (receptive vs. insertive) was not collected; however, future studies should include this information
for the purpose of designing effective interventions in this population. This type of data concerning minority sex-
ual practices, which are highly stigmatized in this population, may best be collected in a qualitative setting using
focus groups or structured interviews®. Importantly, specific sexual practices (i.e., inceptive or receptive sex) may
have different implications for enhancing the risk of HPV acquisition within the oral cavity.

Furthermore, most participants in our study were Black males; therefore, limiting the generalizability of our find-
ings to the US population. However, because studies on demographic factors as predictors of risk of HPV infection
are limited and predominantly focus on women, information from male participants, who are more susceptible to
HPV-associated oropharyngeal cancer, is invaluable in identifying gender gaps to tailor methods to improve behav-
ioral interventions. Though the generalizability of this study is limited by characteristics of the study sample, its con-
clusions prompt the need for future studies to include measures of HPV vaccination status, as well as knowledge and
awareness of HPV and HPV-associated oropharyngeal cancer to better identify racial-gender gaps that may exist.

Conclusions

Our study showed that race and gender are independent predictors of HPV risk factors, and being male, and
White were found to be risk factors for initiating earlier oral sex, a sexual behavior closely associated with HPV
infection and HPV-associated oropharyngeal cancer. Our findings provide impetus for the development of tar-
geted educational interventions that are sensitive to gender and racial differences in sexual risk behaviors. The
need for preventive programs to improve knowledge of males about sexual risk factors and their link to cancer is
paramount in the community.

Methods

The study was approved by the Saint Louis University Institutional Review Board. All procedures performed in studies
involving human participants were in accordance with the ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. This was
a cross-sectional study conducted at the 2015 United Black Drag Racers Association event on September 12 and 13,
2015, in Madison, Illinois. Established in 1994, the UBDRA has gained national recognition as one of the premier Black
organizations in the world of motorsports. Study participants consisted of UBDRA drag racers, vendors, and spectators
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from across the Midwest region who attended the drag race event. Participants responded to a 78-item questionnaire
survey that was based on previously validated surveys*. The questionnaire was administered using research electronic
data capture (REDCap) methods and software tools hosted at Saint Louis University*>. REDCap is a secure, web-based
application designed to support data capture for research studies providing (1) an intuitive interface for validated data
entry, (2) audit trails for tracking data manipulation and export procedures, (3) automated export procedures for seam-
less data downloads to common statistical packages, and (4) procedures for importing data from external sources®. A
total of 15 trained volunteer survey administrators approached all participants around the racing area, including spec-
tators in the bleachers, vendors at concession stands, and drag racers in the pit area. Potential enrollees were informed
of the anonymous nature of the survey and the objective of the study, and oral informed consent was obtained from
all participants. The data collected represents a convenience sample of 301 participants, 18 years or older. In exchange
for participation, subjects were offered the opportunity to be entered anonymously into a raffle drawing of 15 various
prizes, valued at no more than $20 each.

Measures. Questions elicited sociodemographic factors including age, gender, race, marital status, educa-
tion, income, drinking status, cigarette smoking status, as well as sexual factors including number of oral and
vaginal sexual partners, age of first vaginal sex, and age at first oral sex. The independent variables assessed in this
study included gender and race and were categorized as follows: race (White, Black or other [which combined
low-frequency responses]), and gender (male or female).

The outcome variables assessed in this study included number of oral and vaginal sexual partners, age of first
vaginal sex, and age of first oral sex. To collect this data, the following questions were asked: 1) At what age did you
FIRST have vaginal sexual intercourse? (Please list age in years) 2) How many vaginal sexual partners have you had
in your lifetime? 3) At what age did you FIRST have oral sexual intercourse? (Please list age in years) 4) How many
oral sexual partners have you had in your lifetime? Number of sexual partners was categorized as follows: number
of oral and vaginal sexual partners was classified as high vs. low with five or more representing a ‘high’ number,
according to measures described by the National Health Statistics Report.

Covariates adjusted for included: age; marital status (married, single but dating, and single and not dating);
education level (college graduate or higher, some college, associate degree, and high school diploma or less);
income level (>100,000, 75,000-99,999, 50,000-74,999, 25,000-49,999, <25,000); drinking status (never drinker,
former drinker, current drinker); and cigarette smoking status [excluding e-cigarettes] (never smoker, former
smoker, current smoker).

Statistical Analysis. Analyses were performed using statistical software (SAS, version 9.4; SAS Institute Inc,
NC). Descriptive statistics (frequency and percentage) were used to analyze characteristics of the respondents.
We compared sociodemographic characteristics and sexual behavioral factors by using x? tests for categorical
variables and independent sample t tests for continuous variables. Multivariable logistic regression was used to
examine the association between race and gender, and number of oral and vaginal sexual partners. Multivariable
linear regression analysis assessed the association between race and gender, and age of first vaginal sex, and age of
first oral sex. Analyses were 2-tailed, and statistical significance was set at p < 0.05.

Data Availability
Public access to the data is restricted; however, data may be available on request with permission from the United
Black Drag Racers Association.

References
1. Harling, G., Subramanian, S., Barnighausen, T. & Kawachi, I. Socioeconomic disparities in sexually transmitted infections among
young adults in the United States: examining the interaction between income and race/ethnicity. Sex Transm Dis. 40, 575-581
(2013).
2. Chung, C. H., Bagheri, A. & D’Souza, G. Epidemiology of oral human papillomavirus infection. Oral Oncol. 50, 364-369 (2014).
3. D’Souza, G., Agrawal, Y., Halpern, J., Bodison, S. & Gillison, M. L. Oral sexual behaviors associated with prevalent oral human
papillomavirus infection. ] Infect Dis. 199, 1263-1269 (2009).
4. Van Dyne, E. A. et al. Trends in Human Papillomavirus—Associated. Cancers— United States, 1999-2015. Morbidity and Mortality
Weekly Report. 67,918 (2018).
5. Osazuwa-Peters, N., Massa, S. T., Simpson, M. C., Adjei Boakye, E. & Varvares, M. A. Survival of human papillomavirus-associated
cancers: Filling in the gaps. Cancer. 124, 18-20 (2018).
6. Chaturvedi, A. K. et al. Human papillomavirus and rising oropharyngeal cancer incidence in the United States. ] Clin Oncol. 29,
4294-4301 (2011).
7. Rettig, E., Kiess, A. P. & Fakhry, C. The role of sexual behavior in head and neck cancer: implications for prevention and therapy.
Expert Rev Anticancer Ther. 15, 35-49 (2015).
8. Halpern, C. T. & Haydon, A. A. Sexual timetables for oral-genital, vaginal, and anal intercourse: sociodemographic comparisons in
a nationally representative sample of adolescents. Am ] Public Health. 102, 1221-1228 (2012).
9. Lauritsen, J. L. Explaining Race and Gender Differences in Adolescent Sexual Behavior*. Social Forces. 72, 859-883 (1994).
10. Owusu-Edusei, K. ef al. The estimated direct medical cost of selected sexually transmitted infections in the United States, 2008. Sex
Transm Dis. 40, 197-201 (2013).
11. McNicholas, C. et al. Sexually transmitted infection prevalence in a population seeking no-cost contraception. Sex Transm Dis. 40,
546-551 (2013).
12. Chandra, A., Martinez, G. M., Mosher, W. D., Abma, J. C. & Jones, J. Fertility, family planning, and reproductive health of U.S.
women: data from the 2002 National Survey of Family Growth. Vital Health Stat 23, 1-160 (2005).
13. Gillison, M. L. et al. Evidence for a causal association between human papillomavirus and a subset of head and neck cancers. J Natl
Cancer Inst. 92, 709-720 (2000).
14. Wingo, P. A. et al. Long-term trends in cancer mortality in the United States, 1930-1998. Cancer. 97, 3133-3275 (2003).
15. Viens, L. J. et al. Human Papillomavirus-Associated Cancers - United States, 2008-2012. MMWR Morb Mortal Wkly Rep. 65,
661-666 (2016).

SCIENTIFICREPORTS| (2019) 9:297 | DOI:10.1038/s41598-018-36638-z 6



www.nature.com/scientificreports/

16. Moyer, V. A. Screening for oral cancer: U.S. Preventive Services Task Force recommendation statement. Ann Intern Med. 160, 55-60 (2014).

17. Smith, R. A. et al. Cancer screening in the United States, 2011: A review of current American Cancer Society guidelines and issues
in cancer screening. CA Cancer J Clin. 61, 8-30 (2011).

18. Gillison, M. L., Chaturvedi, A. K. & Lowy, D. R. HPV prophylactic vaccines and the potential prevention of noncervical cancers in
both men and women. Cancer. 113, 3036-3046 (2008).

19. Beachler, D. C. et al. Multisite HPV16/18 Vaccine Efficacy Against Cervical, Anal, and Oral HPV Infection. ] Natl Cancer Inst. 108 (2016).

20. Reagan-Steiner, S. et al. National, Regional, State, and Selected Local Area Vaccination Coverage Among Adolescents Aged 13-17
Years - United States, 2015. MM WR Morb Mortal Wkly Rep. 65, 850-858 (2016).

21. Meites, E. Use of a 2-dose schedule for human papillomavirus vaccination—updated recommendations of the Advisory Committee
on Immunization Practices. MM WR. Morbidity and Mortality Weekly Report. 65 (2016).

22. U.S. Department of Health and Human Services. 2020 topics and objectives: immunization and infectious diseases objectives Available
from: http://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives?topicld=23
[accessed May 20, 2017].

23. Cameron, R. L. et al. Human Papillomavirus Prevalence and Herd Immunity after Introduction of Vaccination Program, Scotland,
2009-2013. Emerg Infect Dis. 22, 56-64 (2016).

24. Halpern, C. T. et al. Implications of racial and gender differences in patterns of adolescent risk behavior for HIV and other sexually
transmitted diseases. Perspect Sex Reprod Health. 36, 239-247 (2004).

25. Auslander, B. A., Biro, E. M., Succop, P. A,, Short, M. B. & Rosenthal, S. L. Racial/ethnic differences in patterns of sexual behavior and
STI risk among sexually experienced adolescent girls. ] Pediatr Adolesc Gynecol. 22, 33-39 (2009).

26. Laumann, E. O. & Michael, R. T. Sex, Love, and Health in America: Private Choices and Public Policies. In: Mahay, J., editor. Race,
Gender and Class in Sexual Scripts. (Chicago: University of Chicage Press, 2001).

27. Fakhry, C., Gillison, M. L. & D’Souza, G. Tobacco use and oral HPV-16 infection. Jama. 312, 1465-1467 (2014).

28. Guo, C. et al. Is Cigarette and Alcohol Use Associated With High-Risk Sexual Behaviors Among Youth in China? J Sex Med. 14,
659-665 (2017).

29. van Gelder, M. M., Bretveld, R. W. & Roeleveld, N. Web-based questionnaires: the future in epidemiology? Am J Epidemiol. 172,
1292-1298 (2010).

30. Kongsved, S. M., Basnov, M., Holm-Christensen, K. & Hjollund, N. H. Response rate and completeness of questionnaires: a
randomized study of Internet versus paper-and-pencil versions. | Med Internet Res. 9, €25 (2007).

31. Hapner, E. R,, Bauer, K. L. & Wise, J. C. The Impact of a Community-Based Oral, Head, and Neck Cancer Screening for Reducing
Tobacco Consumption. Otolaryngology-Head and Neck Surgery (2011).

32. White, L., Chin-Quee, A. L., Berg, C. ., Wise, J. C. & Hapner, E. R. Differences in Head and Neck Cancer Risk Perception between
Smoking and Nonsmoking NASCAR Attendees. Otolaryngology-Head and Neck Surgery. 147, 63-68 (2012).

33. Harris, M. S., Phillips, D. R., Sayer, J. L. & Moore, M. G. A comparison of community-based and hospital-based head and neck cancer
screening campaigns: identifying high-risk individuals and early disease. JAMA Otolaryngol Head Neck Surg. 139, 568-573 (2013).

34. Osazuwa-Peters, N. et al. Sexual behavior, HPV knowledge, and association with head and neck cancer among a high-risk group.
Oral Oncology. 51, 452-456 (2015).

35. Harris, P. A. et al. Research electronic data capture (REDCap)-a metadata-driven methodology and workflow process for providing
translational research informatics support. ] Biomed Inform. 42, 377-381 (2009).

36. Cannick, G. E, Horowitz, A. M., Drury, T. F, Reed, S. G. & Day, T. A. Assessing oral cancer knowledge among dental students in
South Carolina. ] Am Dent Assoc. 136, 373-378 (2005).

Acknowledgements

Part of this work was presented at the 2016 American Public Health Association meeting in Denver, Colorado. We
would like to acknowledge Deniece Webb for providing feedback and proofreading this manuscript. We would
also like to acknowledge Dell Yates and Michell Nickerson of the Saint Louis University Cancer Center, and the
executive and members of the United Black Drag Racers Association.

Author Contributions

Nosayaba Osazuwa-Peters: study concept, design, and supervision; collection, assembly, interpretation of data;
manuscript drafting, revision, and approval of final version. Eric Adjei Boakye: statistical analysis, interpretation
of data; manuscript drafting, revision, and approval of final version. Rebecca L. Rohde: collection, assembly,
interpretation of data; manuscript drafting, revision, and approval of final version. Rajan Ganesh: collection,
assembly, interpretation of data; manuscript drafting, revision, and approval of final version. Ammar S. Moiyadi:
collection, assembly, interpretation of data; manuscript drafting, revision, and approval of final version. Adnan S.
Hussaini: collection, assembly, interpretation of data; manuscript drafting, revision, and approval of final version.
Mark A. Varvares: study concept, design, and supervision; interpretation of data; manuscript drafting, revision,
and approval of final version.

Additional Information
Competing Interests: The authors declare no competing interests.

Publisher’s note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

X License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2019

SCIENTIFIC REPORTS |

(2019) 9:297 | DOI:10.1038/s41598-018-36638-z 7


http://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives?topicId=23
http://creativecommons.org/licenses/by/4.0/

	Understanding of risk factors for the human papillomavirus (HPV) infection based on gender and race

	Results

	Number of oral and vaginal sexual partners. 
	Age at first oral and vaginal sex. 

	Discussion

	Conclusions

	Methods

	Measures. 
	Statistical Analysis. 

	Acknowledgements

	Table 1 Characteristics of survey participants, overall and stratified by sex, n = 301$.
	Table 2 Multivariable logistic regression models for number of oral and vaginal sexual partners in relation to sex and race and covariates, (n = 301).
	Table 3 Multivariable linear regression models for age at first oral and vaginal sex in relation to sex and race and covariates, (n = 301)$.




