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Background: Vaccines to prevent certain types of human papillomavirus (HPV) and associated
cancers are recommended for routine use among youngwomen.Nationally representative reports of
vaccine uptake have not explored the relationship betweenHPVvaccine initiation and various sexual
behaviors.

Purpose: Explore sexual behavior and demographic correlates of HPV vaccine initiation from a
nationally representative survey of adolescent and young adult women.

Methods: In 2007–2008, a total of 1243 girls/women aged 15–24 years responded to questions about
receiving HPV vaccine in the National Survey of Family Growth (NSFG). In 2010, demographic and
sexual behavior correlates were evaluated in bivariate and multivariate analyses by age.

Results: HPV vaccine initiation was higher among those aged 15–19 years than those aged 20–24
years (30.3% vs 15.9%, p�0.001). No differences existed by race/ethnicity for those aged 15–19 years,
but amongwomen aged 20–24 years, non-Hispanic blacks were less likely than non-Hispanic whites
to have received the HPV vaccine (AOR�0.15). HPV vaccine initiation was greater for those with
insurance regardless of age.HPVvaccinationwas not associatedwith being sexually active or number
of sex partners at either age. Among sexually active adolescents aged 15–19 years, those who received
HPV vaccine were more likely to always wear a condom (AOR�3.0).

Conclusions: This study highlights disparities inHPVvaccine initiation by insurance status among
girls/women aged 15–24 years and by race/ethnicity among women aged �19 years. No association
was found between HPV vaccination and risky sexual behavior.
(Am J PrevMed 2012;xx(x):xxx) © 2012 Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
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Introduction

Human papillomavirus (HPV) infection is the
most common sexually transmitted infection in
the U.S., with an estimated 6.2 million new in-

fections annually and prevalence among women esti-
mated at 24.5% for those aged 14–19 years and 44.8% for
those aged 20–24 years.1 HPV is linked to various can-
cers, including cervical, vaginal, vulvar, anal, penile, and
oropharyngeal.2 HPV types 16 and 18 account for 70% of
all cervical cancers, and HPV types 6 and 11 are associ-
ated with 90% of anogenital warts.3–6 Two prophylactic
HPV vaccines have been licensed by the U.S. Food and
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Drug Administration (FDA) for use in girls/women. A
quadrivalent vaccine to protect against HPV types 6, 11,
16, and 18 was licensed for use in girls/women aged 9–26
years in 2006 and a bivalent vaccine directed againstHPV
types 16 and 18 was licensed in 2009. Either vaccine is
recommended for routine vaccination for girls aged 11 or
12 years, with catch-up vaccination for girls/women
through age 26 years.7

MonitoringHPV vaccine uptake is important to deter-
mine progress of vaccination programs and to identify
any disparities in vaccine coverage. National as well as
state and facility-specifıc vaccine coverage data have been
reported.8–13 The National Immunization Survey - Teen
NIS-Teen), which uses provider-verifıed records, found
hat the percentage of girls aged 13–17 years who had
eceived at least one dose of HPV vaccine increased from
5% in 20078 to 44.3% in 2009.9 In 2008, receipt of at least
one dose of HPV vaccine was higher among Hispanic

girls/women (44%) than among whites (35%), but this
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relationship was not apparent in 2009.8,9 In both 2008
nd 2009, theNIS-Teen also found that having received at
east one dose was higher for those living below the pov-
rty line than those above it.
Data from the National Health and Nutrition Exami-
ation Survey (NHANES) 2007–200811 showed that vac-

cine initiation was 21.6% among girls aged 14–18 years
and 11% among those aged 19–26 years. Reports from
the National Health Interview Survey (NHIS) showed
that less than one quarter of girls aged 9–17 years had
initiated HPV vaccination by the end of 200813 and that
uptake of at least one dose in women aged 19–26 years
was at 10.5%.12 The latter was reported to have increased
o 17.1% in 2009.12

Some fındings from national surveys vary perhaps be-
cause of the timing of survey relative to vaccine imple-
mentation and/or different methodologies employed
(self- vs parent-report/physician verifıed, and telephone
vs face-to-face administration). There are few data on
receipt of HPV vaccine and sexual behavior. The purpose
of the present study is to examine associations between
receipt of at least one dose of HPV vaccine and various
demographic and sexual behavior data.

Methods
Data came from the National Survey of Family Growth (NSFG)
2006–2008, a continuously administered national probability sam-
ple of the U.S. household population aged 15–44 years.14 NSFG
2006–2008 used a multistage sampling design, was conducted at
the household level, and included oversamples of blacks/African
Americans, Hispanics/Latinos, and adolescents (aged 15–19
years).14 The survey was approved by the IRB at the National
enter for Health Statistics (NCHS), at the CDC.
All respondents aged�18 years provided informed consent and

adolescents provided assent after parental consent was obtained.15

A total of 7356 women were interviewed from June 2006 through
December 2008 with a response rate of 76%.16 All respondents
completed an interviewer-administered computer-assisted per-
sonal interview (CAPI) that was conducted in English or Span-
ish. Detailed information about the survey design, sample
weighting, and calculation of response rates has been published
previously.14,15

Outcome Measures

In July 2007, a series of questions focusing on HPV and receipt of
HPV vaccine was added to the female CAPI survey of the NSFG
2006–2008. All female respondents were asked separate questions
to determine if they had ever heard of HPV and the HPV vaccine
(defıned as “the cervical cancer vaccine, HPV shot, or Gardasil”).
Respondents aged �25 years who had heard of the vaccine were
asked if they had received at least one dose. Although the ACIP
recommendations for the “catch-up” vaccine include women aged
�26 years, the NSFG previously employed special skip patterns
that included girls/women aged �24 years; therefore, questions

bout receipt of HPV vaccine are limited to this age group.
Statistical Analyses

In 2010, statistical analyses were limited to the 4283 women aged
15–44 years whowere interviewed from July 2007 throughDecem-
ber 2008, after theHPVvaccinequestionswere included in the survey.
SAS (version 9.2) and SAS-callable SUDAAN (version 10.0) were
used to account for the multistage sampling, and the data were
weighted to represent the U.S. female population. For questions
related to receipt of HPV vaccine, analyses were limited to the 1243
girls/womenwhowere aged 15–24 years and reported that they had
heard of the HPV vaccine (83% of all girls/women aged 15–24
years).
Analyses were run separately for those aged 15–19 years and

20–24 years to observe any potential differences in demographic
subgroups that may have been influenced by the Vaccines for
Children (VFC) program. This federally funded program provides
vaccines at no cost for children aged�18 years who are uninsured;
eligible for Medicaid; American Indian or Alaska Native (AI/AN);
or covered by private health insurance that does not cover the costs
of all recommended vaccines (“underinsured). Because data here
were reported retrospectively for the previous years in which the
vaccine had been licensed, it is assumed that most 19-year-olds
would have been in the population potentially covered by VFC
funding.
Chi-square tests were used to examine differences in receipt of

HPV vaccine by several demographic factors, parental communi-
cation regarding relevant sexual health topics, and whether or not
the girl/woman ever had vaginal sex. Demographics include mari-
tal status (never married, other); race/ethnicity (Hispanic, non-
Hispanic white, non-Hispanic black, non-Hispanic other); religion
(Catholic, other religion, no religion); had medical insurance (yes,
no); education (�high school/GED, high school/GED or higher);
and poverty income level (household income less than 150% of the
poverty level, household income 150% of the poverty level or
higher). For the younger age group, parental communication about
sexual health topics related to receipt of HPV vaccine were in-
cluded. Specifıcally, whether or not the female respondent had
talked to a parent/guardian about sexually transmitted diseases
(STDs); birth control methods; saying no to sex or how to use a
condomwere examined separately. Estimates where the relative SE
(RSE) was �30% or the denominator sample size was �50 were
considered unstable. All variables signifıcant at p�0.10 in bivariate
analyses were included in separate multiple logistic regression
models.
Finally, to observe any differences in sexual behaviors by receipt

of HPV vaccine, only the subset of women who reported that they
had ever engaged in vaginal sex (referred to as sexually experi-
enced) were analyzed (n�833). In addition to the demographic
variables listed above, sexual behavior variables were examined
based on fındings from an earlier analysis of sexual activity and
condom use among teens.17 Variables used in this analysis in-
cluded age at fırst sex (�15 years, �15 years); lifetime number of
sex partners (1, 2–3, �4); and consistent condom use in the past
4 weeks, a composite variable that calculated the percentage of
vaginal sex acts where a condomwas used (recoded into “never” or
0%, “inconsistent” or 1%–99%, and “consistent” or 100%) for re-
spondents who reported vaginal sex in that time frame. As a mea-
sure of access to reproductive health care, whether the respondent
received a Papanicolaou test (Pap) in the past year and whether she
received an STD service (e.g., counseling, testing, or treatment) in

the same time frame also were studied. Similar to analyses with the
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full sample, bivariate associationswere tested using chi-square tests
and included variables signifıcant at p �0.10 in separate multiple
ogistic regression models.

Results
Sample
Table 1 shows the weighted percentages of demographic
and other variables by age. There were no differences
between the two age groups by race/ethnicity, religion, or
poverty level. As might be expected, the older age group
was signifıcantly more likely to be married, not have
insurance, have graduated high school or received aGED,
had a Pap in the past year, received an STD service in the
past year and ever had sex. Among sexually active
women, the younger age group had fewer lifetime part-
ners (p�0.05). There were no signifıcant differences by
ge in consistent condom use in the past 4 weeks.
Overall, 23.1% (95% CI�18.9, 27.9) of women aged

5–24 years reported receipt of at least one dose of HPV
accine. Receipt of HPV vaccine was signifıcantly higher
mong those aged 15–19 years, 30.3% (95% CI�24.9,
6.2), compared with those aged 20–24 years, 15.9%
95% CI�10.6, 23.0; p�0.001).

Bivariate and Multivariate Results:
Adolescents Aged 15–19 Years
For the entire sample of those aged 15–19 years, there
were no differences in receipt of HPV vaccine by race/
ethnicity, education, or poverty (Table 2). Respondents
with some form of insurance were more likely to have
receivedHPV vaccine compared with uninsured individ-
uals (AOR�3.2, CI�1.4, 7.4). Compared with Catholic
young women, those of other religions were less likely to
have received the HPV vaccine (AOR�0.5, CI�0.3, 0.8).
aving talked to parent about birth control and living
bove the poverty level were positively related to receipt
f HPV vaccine in bivariate analyses, but neither retained
ignifıcance in the multivariable model. Having had vag-
nal sex, other parental communication variables, and
eceiving an STD service or Pap in the past year were
nrelated to receipt of HPV vaccine in bivariate analyses.
Among those aged 15–19 years who were sexually ac-

ive (Table 3), no demographic variables were related to
eceipt of HPV vaccine in the multivariable model. Al-
hough having insurance was related to being vaccinated
n bivariate analyses, it did not retain signifıcance in the
ultivariable model. In bivariate analysis, a higher per-
entage of those who reported always or inconsistently
sing condoms reported being vaccinated (38.9% and
2.0%) than thosewhonever use condoms (17.9%). In the
ultivariable model, compared with those who reported
ever using a condom, girls/womenalways using a condom

ere more likely to report receipt of HPV vaccine

Month 2012
AOR�3.0, CI�1.1, 7.9). None of the other sexual behav-
or variables were related to receipt of HPV vaccine.

Bivariate and Multivariate Results for Those
Aged 20–24 Years
Non-Hispanic black women in this age group were less
likely than non-Hispanic white women to have received
the HPV vaccine (AOR�0.2, CI�0.1, 0.4; Table 2).
omen with less education were less likely to have re-

eived the vaccine in bivariate analyses, but this relation-
hip did not retain signifıcance in the multivariable
odel. Those with insurance were more likely to have
eceived at least one dose of the vaccine than those with-
ut insurance (AOR�5.0, CI�2.4, 10.8). Never married
omen were more likely to have received the vaccine
AOR�2.5, CI�1.4, 5.4) than women of other marital
tatus. There were no differences in receipt of HPV vac-
ine by religion, poverty, having had sex, or receiving an
TD service or Pap in the past year.
Among the sexually active in the sample aged 20–24

ears, the same demographic differences described above
s signifıcant were again signifıcantly related to receipt of
PV vaccine (Table 3). Two sexual behavior variables
ere associatedwith receipt ofHPV vaccine in the bivari-
ble model (age of fırst sex and having had a Pap in the
ast year) but not in themultivariablemodel. Lifetime sex
artners, consistent condom use in the past month, and
aving received an STD service in the past year were
nrelated to receipt of HPV vaccine.

Discussion
Findings indicate that within the fırst years following
vaccine licensure and ACIP recommendations, receipt of
at least one dose of HPV vaccine was 23.1% in girls/women
aged 15–24 years and was higher among younger women.
About twice as many of those aged 15–19 years received
the vaccine compared with those aged 20–24 years. Data
from the National Health and Nutrition Examination
Survey (NHANES) also found that receipt of HPV vac-
cine was higher for those aged 14–18 years (21.6%) than
those aged 19–26 years (11%).11

Receipt of HPV vaccine was higher among those with
insurance in both age groups. This fınding was more
pronounced among the women aged 20–24 years. Be-
cause uninsured girls aged �18 years are VFC eligible,
these fındings of greater disparity by insurance coverage
among the older age group may reflect the absence of
VFC coverage among that group. However, although not
as pronounced, the signifıcant fınding among the
younger age group suggests that not all VFC-eligible
young women are accessing this program or that unin-

sured girls/women are less likely to access the healthcare
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systemwhere they would receive the vaccine. Differences
in vaccine initiation by insurance status also were found
in other surveys.11–13

The current analyses found no differences in receipt of
HPV vaccine by either race/ethnicity or poverty level
among those aged 15–19 years. However, among women
aged 20–24 years, non-Hispanic blacks were less likely
than non-Hispanic whites to have received HPV vaccine.
Asmore girls/women are vaccinated at younger ages, this
disparitymay diminish over time. Considering the higher
rates of cervical cancer as well as cervical cancermortality
among non-Hispanic blacks compared with non-
Hispanic whites, efforts should be made to ensure that
differences in vaccine uptake do not increase these
inequities.
The absence of differences by race/ethnicity and pov-

erty status among the younger age group is reassuring.
Some previous national studies describe varying differ-
ences in vaccine initiation by both race/ethnicity and
poverty level, but when differences were found, uptake
was higher among Hispanics than non-Hispanic whites
and for those living below the poverty level than those
above.9 NIS-Teen reported differences in HPV vaccine
nitiation by ethnicity in 2008 but not in 2009,10 and
ifferences by poverty level were found in both years.
HANES data from 2008 showed no differences in vac-

Table 1. (continued)

Variable
Aged 15–19

years (n�630)
Aged 20–24

years (n�613)

Consistent condom use in past 4 weeksb

Never 75 (38.0) 203 (49.9)

Inconsistent 25 (10.5) 43 (11.5)

Always 89 (51.5) 122 (38.6)

REPRODUCTIVE HEALTHCARE ACCESS

Pap in past year*

Yes 189 (26.8) 431 (69.8)

No 440 (73.2) 182 (30.2)

STD service in past year*

Yes 110 (14.5) 181 (30.7)

No 519 (85.5) 432 (69.3)

Note: Values are n (%).
aSexually active women only
bIncludes only those who had vaginal sex in the past 4 weeks
*Significant differences between age groups at p�0.05
GED, General Educational Development test; HPV, human papilloma-
virus; NSFG, National Survey of Family Growth; Pap, Papanicolaou
test; STD, sexually transmitted disease
Table 1. Sample HPV vaccine initiation, sexual behavior,
and sexual and reproductive health services, NSFG
2006–2008

Variable
Aged 15–19

years (n�630)
Aged 20–24

years (n�613)

DEMOGRAPHICS

Race/ethnicity

Hispanic 115 (12.8) 105 (12.2)

Non-Hispanic white 385 (70.2) 362 (69.3)

Non-Hispanic black 103 (12.2) 127 (15.2)

Non-Hispanic other 27 (4.8) 19 (3.4)

Marital status*

Never married 591 (95.0) 398 (61.0)

Other 39 (5.0) 215 (39.0)

Religion

Catholic 142 (20.9) 143 (21.5)

Other religion 356 (58.4) 332 (58.3)

None 132 (20.7) 138 (20.2)

Insurance*

Yes 570 (90.0) 471 (75.4)

No 60 (10.0) 142 (24.6)

Education*

� high school/GED 426 (67.1) 86 (14.3)

� high school/GED 204 (33.0) 527 (85.7)

Poverty (%)

�150 253 (35.4) 245 (36.6)

�150 377 (64.7) 368 (63.4)

HPV vaccination*

Vaccinated 192 (30.3) 87 (15.9)

Unvaccinated 438 (69.7) 526 (84.2)

SEXUAL BEHAVIORS

Ever had sex

Yes 298 (43.7) 533 (84.5)

No 332 (56.4) 80 (15.5)

Age at first sex (years)a,*

�15 86 (27.1) 87 (13.4)

�15 212 (72.9) 446 (86.6)

Lifetime partners* 332 (56.4) 80 (15.5)

None

1 94 (14.3) 111 (21.5)

2–3 94 (13.3) 147 (24.2)

�4 110 (16.1) 275 (38.8)
ine initiation by race or poverty level,11 and the NHIS

www.ajpmonline.org
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Table 2. Associations between selected characteristics and receipt of HPV vaccine, NSFG, 2006–2008

Variable

Aged 15–19 years (n�630) Aged 20–24 years (n�613)

% (95% CI)a AOR (95% CI)b % (95% CI)a AOR (95% CI)b

Race/ethnicity

Hispanic 26.6 (19.1, 35.8) — 8.9 (2.8, 24.7)c 0.7 (0.3, 1.7)

Non-Hispanic white 33.1 (26.3, 40.7) — 19.9 (13.1, 29.0) 1.0

Non-Hispanic black 19.5 (11.2, 31.7) — 4.2 (2.1, 8.4)c 0.2 (0.1, 0.4)

Non-Hispanic other 26.0 (20.6, 41.3)c — 11.2 (4.2, 26.4)c 0.4 (0.9, 1.4)

Marital statusd

Never married — — 20.5 (13.7, 29.4) 2.7 (1.4, 5.4)

Other — — 8.6 (4.7, 15.2) 1.0

Religion

Catholic 41.4 (32.2, 51.3) 1.0 14.8 (8.1, 25.3) —

Other 26.9 (20.2, 33.8) 0.5 (0.3, 0.8) 14.8 (9.2, 23.1) —

None 30.0 (20.6, 41.3) 0.6 (.3, 1.2) 20.0 (10.2, 35.5)c —

Insurance

Yes 32.3 (26.9, 38.3) 3.2 (1.4, 7.4) 19.7 (13.5, 27.8) 5.0 (2.4, 10.8)

No 11.9 (5.9, 22.9)c 1.0 4.1 (1.7, 9.7)c 1.0

Educationd

� high school/GED — — 6.2 (1.4, 18.2)c 1.0

� high school/GED — — 17.5 (11.7, 25.3) 1.4 (0.4, 4.7)

Poverty (%)

�150 24.5 (18.7, 31.4) 1.0 14.5 (6.3, 29.9)c —

�150 33.4 (27.1, 40.5) 1.5 (0.9, 2.2) 16.7 (12.6, 21.8) —

Ever had sex

Yes 33.7 (25.5, 43.0) — 15.4 (9.4, 24.3) —

No 27.6 (21.3, 35.0) — 18.1 (9.4, 32.3)c —

Talked to parent about saying no to sexe

Yes 29.9 (22.9, 38.1) — — —

No 30.9 (24.0, 38.8) — — —

Talked to parent about birth controle

Yes 36.3 (27.5, 46.2) 1.8 (0.9, 3.4) — —

No 23.4 (16.5, 32.0) 1.0 — —

Talked to parent about using condome

Yes 30.5 (19.8, 43.8) — — —

No 30.2 (24.9, 36.1) — — —

Talked to parent about STDse

Yes 30.2 (22.4, 39.4) — — —

No 30.3 (23.1, 38.7) — — —
(continued on next page)
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reported congruent increases in having received at least
one dose from 2008 to 2009 across racial and ethnic
groups.12

In this analysis, receipt of HPV vaccine was not related
to having received sexual and reproductive health care in
the previous year, suggesting that these visits are not
being used for HPV vaccine provision. However, because
the exact date of vaccination is unknown, it is not clear
whether such visits prior to the previous year were used
for administering HPV vaccine. If any relationship be-
tween sexual and reproductive healthcare utilization and
HPV vaccination did exist, it likely would be confounded
by the relationship of both to onset of sexual activity. The
complexity of these relationships should be considered
further. Studies should specifıcally assess if HPV vaccina-
tion is taking place at sexual and reproductive healthcare
visits and the timing of such visits to vaccination. The
feasibility of using these visits for HPV vaccination also
should be explored in order to improve vaccination up-
take among those who might otherwise be missed.
A main goal of this NSFG analysis was to explore any

association between sexual behaviors and receipt of HPV
vaccine. Results do not indicate a difference in sexual
experience by HPV vaccine status. While an association
was found in another national survey, neither that sur-
vey11 norNSFGhaddata on age at vaccination thatwould
llow further exploration of the fındings. Therefore, nei-
her survey could assess the temporal relationship be-
ween vaccine and sexual initiation. Such data will be

Table 2. Associations between selected characteristics a

Variable

Aged 15–1

% (95% CI)a

Talked to parent about preventing HIVe

Yes 30.9 (21.9, 41.5

No 29.8 (23.3, 37.3

STD service in past yeare

Yes 38.7 (27.7, 51.0

No 28.9 (23.3, 35.2

Pap in past yeare

Yes 35.67 (25.8, 47.

No 28.34 (23.0, 34.

aPercentage reporting having received at least one dose of HPV vac
bFactors with p�0.10 in bivariate analyses were included in the mu
cEstimates are unstable as relative SE (RSE) �30% and/or ndenomin
dVariables not analyzed for those aged 15–19 years because of ske
eVariables analyzed only for those aged 15–19 years because they
HPV, human papillomavirus; NSFG, National Survey of Family Growth
vailable in future surveys.
Ascertaining the timing of receipt of HPV vaccine in
elation to initiation of sexual activity would allow re-
earchers to determine what percentage of girls/women
re getting vaccinated before onset of sexual activity. This
s important considering the prophylactic nature of the
accines and the rapid acquisition of HPV soon after
exual initiation.18 However, ascertaining timing of
vaccination to sexual activity would not be suffıcient to
address concerns that receipt of HPV vaccine might pro-
mote earlier sexual initiation and riskier sexual behav-
iors.19,20 If there was an association and vaccination pre-
eded initiation of sexual activity, it still could not be
oncluded that the sexual activity was due to a perceived
ack of risk. Other explanations include provider likeli-
ood to recommend to older adolescents21 who are more

likely to initiate sex or that vaccine is sought by girls/
women who were planning initiation of sexual activity.
More detailed research on the cognitive processes of ad-
olescents would be needed to suggest that disinhibition
occurs.
Among sexually active women, a signifıcant difference

was found between vaccinated and unvaccinated women
in reported consistency of condom use; sexually active
young women who had received the vaccine were more
likely to report always using a condom in the past 4 weeks
than sexually active young women who had not received
the vaccine. This fınding could be due to girls/women
who are more concerned about safer sex also being more
likely to receive the vaccine, or that receipt of HPV vac-

eceipt of HPV vaccine, NSFG, 2006–2008 (continued)

ars (n�630) Aged 20–24 years (n�613)

AOR (95% CI)b % (95% CI)a AOR (95% CI)b

— — —

— — —

— 18.5 (9.3, 33.2) —

— 14.7 (10.0, 21.2)c —

— 17.9 (10.7, 28.4) —

— 11.1 (5.4, 21.4)c —

iate model.
50.
s
onsidered more relevant for this age group
D, sexually transmitted disease
nd r

9 ye

)

)

)

)

0)

4)

cine
ltivar
ator �
wnes
are c
cine (possibly through education about HPV or other
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Table 3. Associations between selected characteristics, sexual behavior, and receipt of HPV vaccine among those
ho are sexually active, NSFG, 2006–2008

Variable

Aged 15–19 years (n�298) Aged 20–24 years (n�533)

% (95% CI)a AOR (95% CI)b % (95% CI)a AOR (95% CI)b

Race/ethnicity

Hispanic 30.3 (18.4, 45.6) — 8.5 (2.4, 25.5)c 0.7 (0.2, 1.8)

Non-Hispanic white 37.9 (26.8, 50.5) — 19.5 (11.6, 31.0) 1.0

Non-Hispanic black 20.3 (12.1, 32.1) — 4.7 (2.3, 9.5)c 0.2 (0.1, 0.5)

Non-Hispanic other 28.5 (5.6, 72.9)c — 13.8 (4.9, 32.9)c 0.5 (0.1, 3.0)

Marital statusd

Never married — — 21.0 (12.7, 32.7) 3.0 (1.4, 6.4)

Other — — 8.8 (4.8, 15.5) 1.0

Religion

Catholic 45.0 (24.2, 68.8) — 14.1 (7.3, 25.3)c —

Other 30.3 (20.8, 41.8) — 14.0 (7.2, 25.6)c —

None 34.6 (24.5, 46.3)c — 20.3 (10.0, 36.7)c —

Insurance

Yes 36.4 (27.5, 46.4) 2.8 (0.7, 10.8) 19.2 (11.9, 29.6) 3.1 (1.4. 7.1)

No 12.3 (3.8, 33.0)c 1.0 4.6 (1.9, 10.7)c 1.0

Educationd

� high school/GED — — 6.2 (1.9, 18.2)c 1.0

� high school/GED — — 17.3 (10.4, 27.4) 1.5 (0.4, 6.1)

Poverty (%)

�150 31.6 (20.6, 45.2) — 12.5 (4.3, 31.2)c —

�150 34.8 (25.1, 46.0) — 17.3 (12.5, 23.4) —

Age at first sex (years)

�15 30.2 (20.0, 42.8) — 7.9 (2.7, 21.0)c 0.7 (0.2, 2.7)

�15 35.0 (25.8, 45.4) — 16.6 (10.1, 26.0) 1.0

Lifetime sex partners

1 26.3 (16.4, 39.6) — 11.6 (6.0, 21.2)c —

2–3 42.7 (27.4, 59.6) — 15.0 (6.5, 31.3)c —

�4 32.7 (24.0, 42.7) — 17.8 (9.4, 31.2) —

Consistent condom use past 4 weekse

Never 17.9 (8.8, 32.9)c 1.0 14.8 (6.9, 28.8)c —

Inconsistent 42.0 (19.4, 68.5)c 3.5 (0.7, 17.1) 5.1 (1.4, 17.0)c —

Always 38.9 (25.7, 54.0) 3.0 (1.1, 7.9) 17.3 (9.0, 30.6) —

Pap in past year

Yes 36.1 (25.5, 48.2) — 18.2 (10.7, 29.1)c 1.0

No 30.6 (21.6, 41.5) — 6.2 (2.5, 14.7)c 0.3 (0.1, 1.1)
(continued on next page)
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STDs at the time of vaccination) leads to safer sex. Re-
gardless, data do not suggest that receipt of HPV vaccine
causes disinhibition or perceived lessened risk and thus
more sexually risky behavior. However, these simple
analyses do not speak to the psychological processes ad-
olescents or young women take to evaluate risk and de-
termine behavior. More-detailed research would more
defınitively dispel or support notions of sexual disinhibi-
tion as it relates to HPV vaccination.
These analyses have several limitations. As stated pre-

viously, lack of data on age at vaccination limited ability
to test for temporal associations between receipt of vac-
cine and initiation of sexual behavior. Further complicat-
ing this timing issue is the fact that the vaccine was FDA
approved in 2006 and widely available in 2007, around
the same time of data collection. Some of the sexual
behavior data reported here (e.g., number of lifetime
partners) may have occurred prior to either FDA ap-
proval or availability of the vaccine. Also, data were self-
reported and possibly subject to reporting bias. However,
the short duration between HPV vaccine availability and
NSFG data collection would reduce recall bias. In addi-
tion, data from other national samples, including provider-
verifıed NIS-Teen data, yielded similar results. Finally,
the measure of receipt of HPV vaccine is restricted to
having received an initial dose of the three-part vaccine
series and does not allow a thorough look at vaccine series
completion, which may be related to factors other than
those found here. Finally, in some instances, sample sizes
were too small to produce stable estimates.
Despite these limitations, the present study contributes

to the literature in several ways. It is a national survey
conducted within a few years after HPV vaccine intro-
duction that provides additional information on HPV
vaccine coverage and associated demographic and sexual

Table 3. Associations between selected characteristics, s
ho are sexually active, NSFG, 2006–2008 (continued)

Variable

Aged 15–1

% (95% CI)a

STD service in past year

Yes 36.6 (25.3, 49.

No 32.3 (23.5, 42.

aPercentage reporting having received at least one dose of HPV vac
bFactors with p�0.10 in bivariate analyses were included in the multiv
to women who had vaginal sex in the past 4 weeks.

cEstimates are unstable as relative SE (RSE) �30% and/or ndenomin
dVariables not analyzed for those aged 15–19 years because of ske
eIncludes only those who had vaginal sex in the past 4 weeks
GED, General Educational Development test; HPV, human papilloma
disease
behavior in girls/women aged 15–24 years. The study
ighlights some potentially troubling disparities in HPV
accination by insurance coverage among girls/women
ged 15–24 years and by race ethnicity among women
ged �19 years. Both of these fındings should be further
nvestigated in other national aswell as local and in-depth
tudies. The lack of association between receipt of HPV
accine and initiation or increased frequency of sexual
ehaviors should assuage some concern for a causal link
etween the two.

No fınancial disclosures were reported by the authors of this
paper.
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