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Abstract

Introduction—Girls and women are at risk of human papillomavirus (HPV) infection and
cervical cancer from male and female sexual partners throughout the life course. However, no
study has assessed how sex of sexual partners, a dimension of sexual orientation, may relate to
HPV vaccination among girls and women.

Methods—In 2014, data from the 2006—-2010 National Survey of Family Growth were used to
conduct logistic regression analyses estimating the relationship between sex of lifetime and past-
year sexual partners and HPV vaccine awareness and initiation among U.S. girls and women aged
15-25 years (N=3,253).

Results—Among U.S. girls and women aged 15-25 years, the prevalence of HPV vaccine
awareness and HPV vaccine initiation was 84.4% and 28.5%, respectively. Adjusting for
sociodemographic factors, participants with only female past-year sexual partners had
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significantly lower odds of initiating HPV vaccination relative to those with only male past-year
sexual partners (OR=0.16, 95% CI1=0.05, 0.55). Similarly, respondents with no lifetime (OR=0.65,
95% CI1=0.46, 0.92) or past-year (OR=0.69, 95% CI=0.50, 0.94) sexual partners had significantly
lower adjusted odds of HPV vaccine initiation compared with those with only male sexual
partners. No difference was apparent in the odds of initiating HPV vaccination between
participants with male and female sexual partners and those with only male sexual partners.

Conclusions—Medical and public health professionals should ensure that girls and women with
only female or no sexual partners are included in HPV vaccine education and promotion efforts.

Introduction

Human papillomavirus (HPV) is the most common sexually transmitted infection in the
U.S.12 Each year, approximately seven million U.S. women are newly infected with HPV,2
and about 17,000 develop new HPV-associated cancers.3 Three vaccines, which are
indicated for use prior to sexual debut,* effectively prevent HPV infection among girls and
boys aged 11 and 12 years—with catch-up vaccination recommended for adolescent and
young adult women and men aged 13-26 years.14:5 All vaccines target HPV16 and
HPV18, high-risk types that cause the majority of cervical cancers.® Although the HPV
vaccine provides a notable opportunity for the primary prevention of cervical cancer, uptake
of the vaccine has been slow and pronounced disparities exist.1:/:8

Women who have sex with women (WSW) are at risk of HPV acquisition and cervical
cancer from both female and male sexual partners throughout the life course.®-18 However,
despite their risk of cervical cancer, WSW are significantly less likely to have received
regular Pap tests compared with women who have sex with men only.12:19-21 Additionally,
the two studies that have investigated cervical cancer screening among women with no past-
year sexual partners suggest that this understudied population is also significantly less likely
to receive regular Pap tests than those with only male past-year sexual partners.20:21
However, women with no past-year sexual partners may have engaged in sexual activity
earlier in life and may thus be at risk of cervical cancer from prior exposure to HPV.
Moreover, girls and women who report having no sexual partners may have engaged in
behaviors that they do not conceptualize as sex?2:23 but that nonetheless increase their risk
of cervical cancer.?

Research investigating sexual orientation disparities in HPV vaccination is scarce. Only one
published study has examined the relationship between sexual orientation identity, one of
the main dimensions of sexual orientation,24 and HPV vaccination in a national probability
sample of U.S. girls and women.25 Additionally, one other study has assessed the predictors
of HPV vaccination in a national non-probability sample of predominately white lesbian and
bisexual young adult U.S. women.26 However, to the authors’ knowledge, no study has
assessed how sex of sexual partners, another dimension of sexual orientation,24 may relate
to HPV vaccine uptake among U.S. adolescent and young adult women. Thus, this study
was designed to investigate the association between sex of lifetime and past-year sexual
partners and HPV vaccine awareness and initiation in a national probability sample of U.S.
girls and women.
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Study Participants

Measures

This study analyzed data from the 2006—-2010 National Survey of Family Growth (NSFG),
which used a stratified, three-stage cluster sampling strategy to establish a national
probability sample of 12,279 civilian, non-institutionalized U.S. women aged 15-44 years
(response rate, 78%).27 The analysis was restricted to girls and women aged 15-25 years at
the time of the survey who participated in Years 2 (2007-2008), 3 (2008-2009), or 4 (2009-
2010) of the NSFG (N=3,253), as older respondents were not asked about their HPV
vaccination history and those who participated in Year 1 were not asked about their HPV
vaccine awareness or utilization.

The outcomes of interest were HPV vaccine awareness and HPV vaccine initiation; the
predictors were sex of lifetime and past-year sexual partners. The 2006-2010 NSFG
assessed HPV vaccine awareness by asking girls and women if they had ever heard of the
cervical cancer vaccine, HPV shot, or Gardasil. The survey asked girls and women aged
15-25 years who reported having ever heard of the HPV vaccine (n=2,698) if they had ever
received the cervical cancer vaccine, also known as the HPV shot or Gardasil. Possible
responses for both questions included yes, no, or don't know (coded as missing). During the
Audio Computer-Assisted Self-Interview portion of the survey, respondents were asked
about the number of male and female sexual partners they had in their life and in the past 12
months. Using these data, two categorical variables were created, sex of lifetime and past-
year sexual partners, which had the following four categories: only male, both male and
female, only female, and none.

This study's conceptualization and selection of covariates were based on ecosocial
theory28-32 and research on the social determinants of HPV vaccination. Ecosocial theory—
which focuses on how the social environment is embodied in the form of population health
outcomes, including health inequities, through specific pathways—helps guide
epidemiologic research by asking the question: “Who and what drives current and changing
patterns of social inequalities in health?”28-32 Covariates, which were conceptualized as
social determinants of health per ecosocial theory, are shown with their categorization in
Table 1. They included sociodemographic factors, which were conceptualized as potential
confounders based on existing research,33-3% and healthcare access and utilization
indicators, which were assessed as potential mediators per ecosocial theory's focus on
pathways of embodiment, prior studies,20:21:33-36 and statistically significant (p<0.05)
associations with sex of sexual partners and HPV vaccine awareness and initiation. No data
were missing for HPV vaccine awareness; among women who had heard of the HPV
vaccine, 0.23% (n=6) lacked data on HPV vaccine initiation. Missing data for age, race/
ethnicity, religion in which raised, place of residence, relationship status, educational
attainment, household poverty level, employment status, and health insurance status were
imputed by NSFG staff using the sequential regression imputation method.3” The proportion
of women missing data on covariates that were not imputed by NSFG staff was small
(<0.20%).
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Statistical Analysis

Results

After generating descriptive statistics for all covariates by sex of lifetime and past-year
sexual partners, the prevalence of HPV vaccine awareness and initiation was estimated for
the total sample and by both measures of sex of sexual partners. Multivariable logistic
regression was used to model the association between sex of lifetime and past-year sexual
partners and the age-adjusted odds of HPV vaccine awareness and initiation. Then, ORs
adjusted for age as well as other sociodemographic factors (i.e., race/ethnicity, nativity,
religion in which raised, place of residence, relationship status, educational attainment,
household poverty level, and employment status) were estimated. Healthcare access and
utilization indicators (i.e., health insurance status and receiving a contraceptive method or
prescription for a method in the past year) were further included in order to assess whether
these factors may help explain any association between sex of lifetime and past-year sexual
partners and HPV vaccine awareness and initiation among U.S. girls and women aged 15-25
years. All analyses were conducted in December 2014 and accounted for the complex
survey design using the weights provided by the NSFG staff and the “svy” commands in
Stata, version 13.

Table 1 shows that although most girls and women with only female lifetime and past-year
sexual partners identified as leshian, a substantial proportion identified as bisexual or
heterosexual. Respondents with only female lifetime and past-year sexual partners were
more likely to be aged 15-17 years, be living in a metropolitan area, and have been raised in
a non-religious household relative to those with only male sexual partners. Girls and women
with only female lifetime sexual partners were more likely than those with only male
lifetime sexual partners to be enrolled in a private health plan. By contrast, girls and women
with only female past-year sexual partners were more likely than those with only male past-
year sexual partners to be uninsured or underinsured (i.e., enrolled in a single service plan or
the Indian Health Service only). Girls and women with no lifetime or past-year sexual
partners, the vast majority of whom identified as heterosexual, were more likely than those
with only male sexual partners to be aged 15-17 years, have been raised in a household that
practiced a religion other than Catholicism or Protestantism, and be enrolled in a private
health plan. Additionally, girls and women with only female or no lifetime and past-year
sexual partners were considerably less likely to have received contraception in the past year
compared with those with only male sexual partners.

Among U.S. women aged 15-25 years, the prevalence of HPV vaccine awareness and HPV
vaccine initiation was 84.4% and 28.5%, respectively. HPV vaccine awareness and initiation
levels were similar across sex of lifetime sexual partner groups. On the contrary, girls and
women with only female past-year sexual partners had a lower prevalence of HPV vaccine
awareness and initiation than those with only male past-year sexual partners (Table 2).

Adjusting for sociodemographic factors, no difference was apparent in the odds of HPV
vaccine awareness between participants with only female lifetime or past-year sexual
partners and those with only male sexual partners (Table 3, Model 2). By contrast, girls and
women with no lifetime (OR=0.63, 95% C1=0.44, 0.91) or past-year (OR=0.65, 95%
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Cl=0.46, 0.93) sexual partners had significantly lower adjusted odds of HPV vaccine
awareness than those with only male sexual partners (Table 3, Model 2). Including health
insurance status and contraception receipt completely attenuated these ORs (Table 3, Model
3).

Table 4 shows that girls and women with only female past-year sexual partners who had
heard of the HPV vaccine had significantly lower adjusted odds of HPV vaccine initiation
than their counterparts with only male past-year sexual partners (OR=0.16, 95% CI=0.05,
0.55) (Table 4, Model 2). This OR was attenuated but remained statistically significant after
the inclusion of health insurance status and contraception receipt into the model (Table 4,
Model 3). Similarly, girls and women with no lifetime (OR=0.65, 95% C1=0.46, 0.92) or
past-year (OR=0.69, 95% CI=0.50, 0.94) sexual partners who had heard of the HPV vaccine
had significantly lower adjusted odds of HPV vaccine initiation compared with their
counterparts with only male sexual partners (Table 4, Model 2). Including health insurance
status and contraception receipt completely attenuated these ORs (Tables 4, Model 3). No
difference was apparent in the odds of initiating HPV vaccination between participants with
male and female lifetime or past-year sexual partners who had heard of the vaccine and their
counterparts with only male sexual partners (Table 4, Model 2).

Discussion

This study—which used data from the 2006-2010 NSFG, a national probability sample—is
the first to investigate the relationship between sex of sexual partners and HPV vaccination
among girls and women. The findings show that, adjusting for sociodemographic factors,
U.S. adolescent and young adult women with only female past-year and no lifetime or past-
year sexual partners who had heard of the HPV vaccine had significantly lower odds of
initiating vaccination relative to their counterparts with only male sexual partners. These
findings have important implications for the design and implementation of HPV vaccination
programs, which should include girls and women with only female and no past or current
sexual partners. Indeed, the HPV vaccine is indicated for use regardless of sexual behavior
and is most effective when administered prior to sexual debut.* Additionally, adolescent and
young adult women with no lifetime sexual partners will likely have sex and be exposed to
HPV later in life,38 and those who report having no sexual partners may have engaged in
sexual behaviors that they may not conceptualize as sex?2:23 but nonetheless increase their
risk of HPV acquisition.?

Given its focus on the pathways through which the social environment is embodied in the
form of population health outcomes, including health inequities, ecosocial theory28-32 |ed
the authors to investigate the factors potentially driving HPV vaccination disparities by sex
of sexual partners among U.S. girls and women.28-32 As suggested by prior
research,20:21.33-36 thjs study's results indicate that health insurance status and contraception
receipt may partially explain the difference in HPV vaccine initiation between girls and
women with only female past-year sexual partners and those with only male past-year sexual
partners, and completely explain the difference in HPV vaccine initiation between girls and
women with no lifetime or past-year sexual partners and their counterparts with only male
sexual partners.
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Other studies have shown that sexual orientation identity3%-42 and being in a same-sex
relationship#3-46 are related to health insurance status among U.S. women. The present
findings contribute to this literature by indicating that girls and women with only female
past-year sexual partners were more likely to be uninsured or underinsured and girls and
women with no lifetime or past-year sexual partners were more likely to be enrolled in a
private health plan than those with only male sexual partners. Research indicates that having
health insurance is an important predictor of HPV vaccination initiation among young U.S.
women.33-35 Moreover, before President Obama signed the Affordable Care Act in 2010,
private health plans were not required to cover preventive health services with no cost
sharing by beneficiaries,*” which may have hindered access to the HPV vaccine among
adolescents and young adults enrolled in these plans.*® Research is needed to determine
whether the Affordable Care Act, which expanded Medicaid coverage and requires hew
private health plans and insurance policies (beginning on or after September 23, 2010) to
cover a range of recommended preventive services such as the HPV vaccine with no cost
sharing by enrollees,*” has helped decrease HPV vaccine initiation disparities by sex of
sexual partners among U.S. girls and women.

Additionally, as the authors have shown in other analyses,20-2! this study's findings indicate
that girls and women with only female past-year or no lifetime or past-year sexual partners
had a considerably lower prevalence of receiving contraception compared with their
counterparts with only male sexual partners. Given that reproductive health represents an
important entry point into the healthcare system for girls and women, those who are less
likely to seek contraception from a healthcare provider, including girls and women with only
female or no sexual partners, may have fewer opportunities to receive other health services,
such as the HPV vaccine, compared with those who obtain regular contraceptive services.?!
Healthcare facilities can help ensure that girls and women with only female or no sexual
partners have additional opportunities to receive HPV vaccination by offering the vaccine
not only during contraception counseling sessions, which are often geared towards
unintended pregnancy prevention among girls and women with a male sexual partner, but
also through other mechanisms. For example, clinicians can provide the HPV vaccine during
routine primary care visits*® and offer monthly walk-in HPV vaccination clinics held at
times that are convenient for adolescents and young adults.

Research on the determinants of HPV vaccination among predominately white lesbian and
bisexual young adult U.S. women suggests that receiving a healthcare provider
recommendation for HPV vaccination and beliefs and attitudes pertaining to the HPV
vaccine may also play a role in explaining HPV vaccination disparities between girls and
women with only female past-year sexual partners and those with only male past-year sexual
partners.2® Further, it is possible that the factors potentially driving cervical cancer screening
disparities between WSW and non-WSW, including heterosexism in the healthcare
system19:16.19.50 and misperceptions among women and healthcare providers that WSW are
not at risk of HPV or cervical cancer,15-17.19.51 3150 underlie the lower odds of HPV vaccine
initiation between girls and women with only female past-year sexual partners and those
with only male past-year sexual partners. Moreover, other studies have shown that
healthcare providers’ and parents’ endorsement of the HPV vaccine, which may vary based
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on girls’ and young women's sexual orientation,28 was positively associated with HPV
vaccine initiation among young U.S. women.26:48.52-55

Additional quantitative and qualitative research is needed to understand the extent to which
these social factors contribute to disparities in HPV vaccine initiation by sex of sexual
partners among U.S. girls and women in order to inform evidence-based interventions.
However, in the meantime, healthcare facilities, schools, and public health departments and
organizations can implement programs that promote knowledge of HPV and cervical cancer
risk from male and female sexual partners throughout the life course among young women,
caregivers, and healthcare providerst5-17.19.51 and facilitate access to opt-out HPV
vaccination services among adolescent and young adult women with only female and no
sexual partners.

Strengths and Limitations

This study has important strengths, including the use of a large national probability sample
with very little missing data, adjustment for potential confounders, and evaluation of the role
of healthcare access and utilization indicators as potential mediators. However, the findings
should be interpreted in light of some limitations. First, this study used self-report, cross-
sectional data, which prevented the authors from making causal inferences. Second, the
2006-2010 NSFG measured only HPV vaccine initiation; thus, the authors had no
information about HPV vaccine completion, which may be the indicator of HPV vaccine
uptake that is most relevant to cervical cancer prevention. Third, the findings may not be
generalizable to time periods other than 2006— 2010 because societal changes that may
affect sexual orientation disparities in HPV vaccination among U.S. girls and women (e.g.,
the Affordable Care Act) have occurred since then or to all U.S. girls and women with only
female sexual partners because of the small number of participants in this group.

Conclusions

Although U.S. women with only female or no sexual partners are at risk of HPV infection
and cervical cancer from sexual behaviors throughout the life course,12 adolescent and
young adult women with only female past-year sexual partners and those with no lifetime or
past-year sexual partners may have lower odds of HPV vaccine initiation relative to their
counterparts with only male sexual partners. Given low rates of Pap test use among women
with only female and no past-year sexual partners,1%19-21 these groups may be at
particularly elevated risk of cervical cancer. Further, girls and young women with no
lifetime sexual partners, who will likely engage in sexual activity later in life,38 represent the
ideal population for HPV vaccination, which is most effective before sexual debut.# Thus,
medical and public health professionals should ensure that HPV vaccine education and
promotion efforts are not limited to those with past or current male sexual partners. Instead,
they should promote opportunities to learn about and receive the HPV vaccine among girls
and women with only female and no sexual partners, such as during routine primary care
visits and through hospital-, clinic-, and school-based opt-out HPV vaccination services that
address their specific needs and concerns.
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Distribution of Sotio-Demographic and Healthcare Factors by Sex of Sexual Partners (N=3,253)

Sex of lifetime sexual partners

Sex of past-year sexual partners

Total Onlymale  Both  Onlyfemale None Onlymale Both  Onlyfemale None
Variable (%) male male
and and
female female
N=3,253 n=1,889 n=493 n=46 n=798 n=1,973 n=192 n=60 n=989

Total 100.0 58.0 14.4 1.2 26.4 61.0 55 1.8 31.7
Age (years)

15-17 27.4 153 13.4 424 60.8 13.2 17.6 16.2 56.6

18-21 415 46.5 422 36.1 30.7 459 52.8 37.6 32.0

22-25 31.2 38.2 445 21.6 8.5 40.6 29.6 46.2 11.4
Sexual orientation identity

Heterosexual 91.4 97.7 59.5 39.6 97.1 95.2 42.9 10.0 97.0

Bisexual 6.7 2.2 318 17.4 2.6 4.7 47.3 245 2.6

Lesbian 19 0.2 8.7 429 0.4 0.2 9.7 65.5 0.4
Race/ethnicity

White 58.0 55.7 66.7 54.1 59.7 58.4 63.3 50.2 58.4

Black 14.8 16.2 15.0 19.8 11.6 15.2 17.1 21.2 13.4

Latina 17.8 19.2 9.1 19.9 18.4 17.9 8.5 20.6 17.8

Another race or multiracial 9.3 8.9 9.2 6.2 104 8.6 111 8.0 10.5
U.S. born: yes 89.9 89.4 93.6 81.8 90.6 90.7 97.2 71.7 89.4
Place of residence

MSA, central city 35.6 37.7 36.8 36.5 29.8 37.1 32.0 55.8 31.9

MSA, other 46.7 43.7 44.7 57.2 545 429 48.2 415 53.7

Non-MSA 17.7 18.7 18.6 6.3 15.7 20.0 19.7 2.7 14.5
Relationship status

Never married 78.3 70.6 68.4 100.0 100.0 67.0 76.4 93.6 99.2

Currently married 8.1 11.2 11.4 0.0 0.0 12.7 7.9 0.0 0.0

Not married, living with a male 11.9 15.9 17.9 0.0 0.0 18.1 14.9 1.2 0.0
partner

Separated, divorced, or 1.6 2.3 2.3 0.0 0.0 2.2 0.8 5.3 0.6
widowed
Religion in which raised

No religion 11.3 10.9 18.5 17.4 8.2 11.9 18.0 27.2 8.5

Catholic 313 33.7 23.2 39.0 29.7 32.7 214 25.6 29.4

Fundamentalist Protestant 4.6 4.1 6.9 4.0 4.1 4.2 9.5 6.0 45

Another type of Protestant 443 445 45.2 339 443 444 47.2 34.0 44.8

Another religion 8.6 6.8 6.3 5.7 13.7 6.8 3.9 7.2 12.9
Educational attainment

< High school degree 42.3 32.6 35.1 56.3 66.0 31.8 36.7 30.8 62.5

High school diploma or GED 22.8 26.0 28.7 14.6 12.7 26.9 30.7 29.4 135
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Sex of lifetime sexual partners

Sex of past-year sexual partners

Total Only male Both Only female  None  Only male Both Only female  None
Variable (%0) ?ﬁ&e rgs:je
female female
N=3,253 n=1,889 n=493 n=46 n=798 n=1,973 n=192 n=60 n=989

Some college/associate's degree 26.8 30.5 30.4 17.1 17.9 30.7 30.1 30.1 19.5

Bachelor's degree or higher 8.1 10.9 5.8 12.0 34 10.7 25 9.7 45
Household poverty level (%)

<100 29.7 29.3 28.9 39.2 30.2 28.7 31.7 28.9 30.7

100-199 25.4 24.3 30.1 135 24.8 26.1 28.7 18.9 23.7

200-299 17.6 18.5 16.5 31.6 16.0 18.1 15.6 33.2 16.4

> 300 27.4 27.8 24.6 15.8 29.0 27.1 239 19.1 29.3
Employment status

Working 51.4 59.6 54.8 49.8 31.8 60.7 49.7 62.5 33.4

Not working 25.6 24.0 33.2 16.8 25.8 249 35.0 24.0 25.8

Student 23.1 16.4 12.0 334 423 144 15.3 135 40.8
Health insurance status

Private 55.3 55.4 40.6 72.9 62.9 53.6 41.4 48.0 61.8

Public 24.5 23.8 28.0 11.7 25.2 25.0 26.4 14.2 24.3

Uninsured or underinsured 20.3 20.9 315 154 119 214 323 37.8 13.9
Received contraception in the past 40.8 52.9 52.8 8.6 9.8 56.9 52.8 5.4 10.7

year: yes

Note: MSA, Metropolitan Statistical Area; GED, General Education Development.

Analyses were restricted to women who participated in Years 2-4 of the survey. Sample sizes (N, n) refer to observed counts. All prevalence

estimates (%) account for the complex survey design. Percentages may not add to 100% due to rounding error.
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Table 2

Prevalence of HPV Vaccine Awareness and Initiation by Sex of Sexual Partners

Page 14

Ever heard of HPV vaccine (N=3,253)

Ever received HPV vaccine® (N=2,698)

Variable Total
n Prevalence estimate (%)  95% ClI n  Prevalence estimate (%)  95% CI
Total 3,253 2,698 84.4 81.5,86.9 790 28.5 254,318
Sex of lifetime sexual partners
Only male 1,889 1,569 85.3 825,878 458 28.5 245,329
Both male and female 493 440 88.9 84.1,92.3 108 26.8 21.0,33.6
Only female 46 37 84.8 64.5,94.5 9 271.7 11.1,54.1
None 798 637 81.1 76.8,84.7 212 30.0 25.4,35.0
Sex of past-year sexual partners
Only male 1,973 1,663 85.9 83.2,88.3 471 28.3 244,325
Both male and female 192 172 92.8 875,959 43 27.1 18.0, 38.5
Only female 60 47 79.1 58.7,91.0 6 6.2 1.8,19.3
None 989 794 81.7 77.7,85.1 266 30.6 26.2,35.5

Notes: HPV, human papillomavirus.

Analyses were restricted to women who participated in Years 2-4 of the survey. Sample sizes (N, n) refer to observed counts. All prevalence
estimates (%) and 95% CI account for the complex survey design.

aOnIy applies to those who reported having ever heard of the HPV vaccine.
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Adjusted Odds of HPV Vaccine Awareness by Sex of Sexual Partners (N=3,253)

Table 3

Variable

Model 1

Model 2

Model 3

OR (95% ClI)

OR (95% ClI)

OR (95% ClI)

Sex of lifetime sexual partners
Only male (reference)
Both male and female
Only female
None
Sex of past-year sexual partners
Only male (reference)
Both male and female
Only female

None

1.00

1.39 (0.92, 2.10)
1.01 (0.36, 2.83)
0.79 (0.58, 1.07)

1.00
2.08 (1.12, 3.85)
0.63 (0.25, 1.61)
0.79 (0.59, 1.07)

1.00

1.15(0.78, 1.71)
1.14 (0.45, 2.86)
0.63 (0.4, 0.91)

1.00
1.90 (0.93, 3.88)
0.76 (0.36, 1.59)
0.65 (0.46, 0.93)

1.00

1.25 (0.84, 1.86)
1.26 (0.49, 3.24)
0.71 (0.47, 1.05)

1.00
2.10 (1.02, 4.33)
0.92 (0.43, 1.97)
0.75 (0.50, 1.14)

Page 15

Notes: Analyses were restricted to women who participated in Years 2-4 of the survey. Sample size (N) refers to the observed sample. Model 1 is
adjusted for age. Model 2 is further adjusted for race/ethnicity, nativity, religion in which raised, place of residence, relationship status, educational
attainment, household poverty level, and employment status. Model 3 also includes health insurance status and receiving contraception in the past

year. Boldface indicates statistical significance (p<0.05). All OR and 95% CI account for the complex survey design.
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Adjusted Odds of HPV Vaccine Initiation by Sex of Sexual Partners (N=2,698)

Table 4

Variable

Model 1

Model 2

Model 3

OR (95% ClI)

OR (95% ClI)

OR (95% ClI)

Sex of lifetime sexual partners
Only male (reference)
Both male and female
Only female
None
Sex of past-year sexual partners
Only male (reference)
Both male and female
Only female

None

1.00

0.92 (0.67, 1.27)
0.96 (0.31, 3.02)
1.07 (0.78, 1.48)

1.00
0.87 (0.53, 1.42)
0.17 (0.05, 0.59)
0.80 (0.59, 1.09)

1.00

0.99 (0.70, 1.39)
0.70 (0.25, 1.96)
0.65 (0.46, 0.92)

1.00
0.81 (0.48, 1.37)
0.16 (0.05, 0.55)
0.69 (0.50, 0.94)

1.00

1.02 (0.73, 1.43)
0.99 (0.34, 2.84)
0.95 (0.67, 1.34)

1.00

0.91 (0.51, 1.62)
0.28 (0.09, 0.90)
1.06 (0.7, 1.46)

Page 16

Notes: Analyses were restricted to women who participated in Years 2-4 of the survey and reported having ever heard of the HPV vaccine. Sample
size (N) refers to the observed sample. Model 1 is adjusted for age. Model 2 is further adjusted for race/ethnicity, nativity, religion in which raised,
place of residence, relationship status, educational attainment, household poverty level, and employment status. Model 3 also includes health
insurance status and receiving contraception in the past year. Boldface indicates statistical significance (p<0.05). All OR and 95% CI account for

the complex survey design.
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