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Abstract

Objective: To examine the effect of the 2010 Affordable Care Act (ACA) extended
dependent coverage and no cost-sharing provisions on human papillomavirus (HPV)
vaccination in relation to sexual orientation identity among U.S. women.

Data Sources: 2006-2010 and 2011-2015 National Survey of Family Growth.

Study Design: We used an interrupted time series design and multivariable Poisson
regression to assess differences in HPV vaccination initiation before (2007-2010)
and after (2011-2015) the 2010 ACA provisions among heterosexual, bisexual, and
lesbian U.S. women aged 15-25 years (N = 7033), adjusting for temporal trends and
demographic factors.

Data Collection: Computer-assisted personal interview and audio computer-assisted
self-interview questionnaires.

Principal Findings: The adjusted prevalence of HPV vaccination initiation was signifi-
cantly higher among lesbian and bisexual women after compared to before the 2010
ACA—at 19.1 (95% confidence interval [Cl]: 5.4, 32.9) and 15.7 (95% ClI: 4.4, 27.1)
percentage points in 2015 compared to 2007-2010, respectively. We observed no
association between the 2010 ACA provisions and HPV vaccination initiation among
heterosexual women after adjusting for temporal trends and demographic factors.
Conclusions: The 2010 ACA provisions may have improved HPV vaccination initia-
tion among lesbian and bisexual women. Policies and programs that increase access
to health insurance and provide HPV vaccines at no cost to patients may facilitate
HPV vaccine uptake in these marginalized populations.

KEYWORDS
Affordable Care Act, health inequities, human papillomavirus vaccination, sexual orientation,
women
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1 | INTRODUCTION

Human papillomavirus (HPV) is the most common sexually transmit-
ted infection (STI) in the United States.! Each year, approximately
7 million U.S. women are newly infected with HPV,? and about
17 000 develop a new cervical or other HPV-related cancer.® Sexual
minority women (SMW; eg, lesbians, bisexual women) are at risk of
acquiring HPV from various sexual behaviors with sexual partners of
any sex or gender.4 Using 2003-2012 National Health and Nutrition
Examination Survey data, researchers found that bisexual women
were at particularly elevated risk of HPV infection, with a prevalence
of 57.7 percent relative to 41.1 percent among heterosexual women
and 35.5 percent among lesbians.® Additionally, while no data on
the incidence of cervical and other HPV-related cancers in relation
to sexual orientation currently exist,® research suggests that the
prevalence of cervical cancer may be higher among bisexual women
relative to their heterosexual and lesbian counterparts.” Moreover,
studies indicate that lesbians who acquire HPV may be at higher
risk of developing cervical cancer relative to heterosexual women
because of a lower prevalence of regular Pap testing,® higher prev-
alence of smoking,9 and lower prevalence of health insurance and
access to health care.!® Between 2006 and 2019, HPV vaccination,
which effectively prevents cervical cancer,!* was recommended for
girls aged 11 and 12 years and unvaccinated young women aged
13-26 years regardless of sexual orientation.'?> However, research
suggests that lesbians may have significantly lower odds of initiating
and completing the 3-dose HPV vaccine series relative to their het-
erosexual counterparts.?®4

The Affordable Care Act (ACA) is a federal health policy that
was enacted in 2010 and provides coverage to young adults up to
26 years of age under their parents’ health insurance plan as well as
coverage of preventive health services, including HPV vaccines, by
private health plans with no cost sharing from patients.15’16 Studies
indicate that the 2010 implementation of the ACA was associated
with a statistically significant increase in HPV vaccination initiation
and completion among young U.S. women.'” However, no study of
which we are aware has examined the effect of the ACA on HPV
vaccination disparities, including in relation to sexual orientation,
which is critical to promoting not only population health but also
health equity. Indeed, given that SMW are more likely to be poor and

1018 it is possible

medically underserved than heterosexual women,
that the ACA disproportionately increased access to high-cost HPV
vaccines in this population and helped mitigate sexual orientation
disparities in HPV vaccination among young U.S. women.*

Thus, using an interrupted time series study design,20 we exam-
ined the effect of the 2010 ACA extended dependent coverage and
no cost-sharing provisions on HPV vaccination initiation among het-
erosexual, bisexual, and lesbian U.S. women using a large national
probability sample. Our analyses provide new information on the
association between the ACA and HPV vaccine uptake across sexual
orientation identity groups, thus contributing to the small but grow-
ing evidence base examining the effect of this federal health policy

on health disparities. Additionally, the present study may help inform
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the development of policies, programs, and practices that facilitate

HPV vaccination and help prevent cervical and other HPV-related

cancers among SMW, a marginalized and underserved population.

2 | METHODS

2.1 | Study participants

We analyzed data from the 2006-2010, 2011-2013, and 2013-2015
waves of the National Survey of Family Growth (NSFG), which pro-
vides a national probability sample of the U.S. civilian, noninstitu-
tionalized population aged 15-44 years.?1?3 Response rates were
77 percent in 2006-2010, 73 percent in 2011-2013, and 69 percent
in 2013-2015.2123 Our analysis was restricted to women surveyed
in July 2007 or later and aged 15-24 years at screening, as women
surveyed before July 2007 and those aged 25 years and above at
screening were not asked about HPV vaccination. Additionally,
we excluded women missing data on HPV vaccination initiation
(n = 120; 1.7 percent) and those who did not answer or responded
“‘don’t know” or “something else” to the sexual orientation iden-
tity question (n = 83; 1.2 percent). Thus, our analytic sample con-
sisted of 7033 heterosexual, bisexual, and lesbian U.S. women aged
15-24 years (at screening), including 3205 women in 2007-2010 and
3828 women in 2011-2015.

2.2 | Measures

The dichotomous outcome of interest was HPV vaccination initia-
tion (21 dose). In 2007-2010, participants were asked: “Before today,
have you ever heard of the cervical cancer vaccine, HPV shot, or
Gardasil?” Women aged 15-24 years (at screening) who responded
“yes” were asked: “Have you received the cervical cancer vaccine,
also known as the HPV shot or Gardasil?” In 2011-2015, all women
aged 15-24 years (at screening) were asked whether they had ever
received the HPV vaccine. Response options included “yes,” “no,”
and “don’t know.” Participants who reported never having heard of
the HPV vaccine in 2007-2010 (n = 555; 17.1 percent) were coded
as not having initiated vaccination. A response of “don’t know” in
2007-2015 (n = 120; 1.7 percent—including n = 6, 0.2 percent in
2007-2010, and n = 114, 2.9 percent in 2011-2015) was coded as
missing. The primary predictor was the implementation of two ACA
provisions—namely, extended dependent coverage and preven-
tive services coverage by private health plans with no patient cost
sharing. Both ACA provisions went into effect in September 2010,
which coincided with the June 2010-September 2011 gap between
NSFG waves. Thus, we created a dichotomous variable where the
2011-2015 NSFG wave was coded as 1 (post-2010 ACA provisions)
and the 2006-2010 NSFG wave was coded as O (pre-2010 ACA
provisions).

We conceptualized sexual orientation identity as a potential ef-
fect modifier of the relationship between the 2010 ACA provisions
and HPV vaccination initiation among U.S. women. We selected sex-
ual orientation identity as our measure of sexual orientation because



20
AL“HSR Health Services Research

AGENOR ET AL.

TABLE 1 Percentage distribution of demographic, socioeconomic, and health care factors before (2007-2010) and after (2011-2015) the
2010 Affordable Care Act provisions overall and in relation to sexual orientation identity among U.S. women aged 15-25y (N = 7033)

Variable (%)
Age (y)

15-18

19-25
Race/ethnicity

White

Black

Latina

Another race/ethnicity or
multiracial

U.S.-born: yes

MSA status
MSA, central city
MSA, other
Non-MSA

Relationship status®
Never married
Currently married

Living with a partner

Separated, divorced or widowed

Educational attainment
< HS diploma
HS diploma or GED

Some college or Associates

degree

Bachelor’s degree or higher

Household federal poverty level (%)

<100
100-199
200-299
2300
Employment status
Working
Not working
Student
Health insurance status
Private insurance

Public insurance

Uninsured or underinsured®

Pre-2010 ACA provisions (2007-2010)

Post-2010 ACA provisions (2011-2015)

Total Heterosexual Bisexual Lesbian Total Heterosexual Bisexual Lesbian
n=2911 n=232 n=62 n = 3359 n =382 n=87
N=3205 (91.5%) (6.6%) (1.9%) N =3828 (87.7%) (10.0%)  (2.3%)
37.9 38.3 36.6 24.3 36.6 36.3 40.5 34.0
62.1 61.7 63.4 75.7 63.4 63.7 59.5 66.0
58.7 58.0 66.2 61.7 53.6 54.3 50.4 36.9
14.8 14.9 10.6 20.1 14.7 14.6 13.2 29.0
17.2 17.7 11.6 14.4 214 21.2 217 29.9
9.4 9.3 11.6 3.7 10.3 10.0 14.7 41
90.4 90.4 92.2 82.9 91.4 91.0 95.2 94.0
35.5 35.1 41.6 36.3 36.1 357 40.5 35.2
46.7 46.9 39.9 60.6 48.7 49.2 43.6 48.3
17.7 18.0 18.5 3.1 15.2 151 15.8 16.5
78.4 78.4 74.7 89.8 77.0 76.7 75.2 100.0
8.0 8.2 8.6 0.7 7.6 8.2 3.7 0.0
11.9 11.8 15.9 4.5 14.3 14.2 18.1 0.0
1.7 1.7 0.8 5.0 1.0 0.9 3.0 0.0
41.8 41.9 441 27.9 34.8 34.3 41.5 27.8
229 22.6 22.7 36.4 254 24.6 31.9 33.9
27.0 26.8 30.9 25.5 31.1 31.7 23.5 37.6
8.3 8.7 2.3 10.2 8.7 9.4 3.2 0.7
29.2 28.9 36.2 21.3 354 35.1 38.5 38.3
25.3 25.3 26.5 18.9 229 22.1 30.9 24.5
17.8 17.6 18.7 24.5 15.9 16.2 11.4 20.6
27.7 28.2 18.6 5.3 25.8 26.6 19.2 16.6
51.8 52.0 42.4 71.0 53.8 54.9 45.5 40.2
25.5 24.8 38.6 16.3 20.4 19.7 25.8 30.9
22.7 23.2 18.9 12.7 25.8 25.5 28.7 28.9
55.8 57.2 36.7 54.2 55.0 56.1 43.7 55.7
24.5 23.7 37.0 19.6 29.7 29.2 36.1 20.3
19.7 19.0 26.3 26.2 15.3 14.6 20.2 24.0

Note: Percentages (%) account for the complex survey design and may not add to 100% due to rounding error.

Abbreviation: MSA, Metropolitan Statistical Area.
@Pertains to male partners only.
PCovered by a single-service plan or the Indian Health Service only.
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of its relevance to individuals’ health care access and experiences?*

and to facilitate comparisons with other research on the effect of
the ACA on lesbian, gay, bisexual, and transgender (LGBT) health.?®
Sexual orientation identity was assessed using the question “Do you
think of yourself as...,” to which participants could respond “hetero-
sexual or straight” (henceforth, heterosexual), “homosexual, gay, or
lesbian” (henceforth, lesbian), or “bisexual.” Participants who did not
answer the question or responded “don’t know” or “something else”
were coded as missing (n = 83, 1.2 percent).

Covariates were selected a priori based on the scientific literature
and included demographic factors (ie, age, race/ethnicity, nativity,
place of residence, and relationship status), which we conceptualized
as potential confounders (see Appendix Table 1 for their categori-
zation). Age was dichotomized as 15-18 years and 19-25 (inclusive)
years given that the ACA’s extended dependent coverage pertained
to young adults aged 19-26 years (ie, until their 26th birthday). For
each of these demographic covariates, the proportion of missing
data in the original responses was small (<1 percent). These variables
were imputed by NSFG staff using regression-based imputation, re-

sulting in no missing covariate data in the present analysis.?

2.3 | Statistical analysis

Using sample weights to produce nationally representative esti-
mates based on the NSFG’s sampling strategy, we estimated the
distribution of demographic, socioeconomic, and health care
factors among U.S. women aged 15-25 years, overall and in rela-
tion to sexual orientation identity, before (2007-2010) and after
(2011-2015) the implementation of the 2010 ACA provisions.
We then estimated the prevalence of HPV vaccination initiation,
overall in relation to sexual orientation identity, in 2007-2010 and
2011-2015 and assessed differences between each time period
(reference: 2007-2010) within each sexual orientation identity
group using the adjusted Wald test.

We assessed the effect of the 2010 ACA extended dependent
coverage and no cost-sharing provisions on the probability of HPV
vaccination initiation among heterosexual, bisexual, and lesbian
women using Poisson regression modeling (with a robust variance
estimator), which allowed us to directly estimate risk ratios (RR).27
Post- vs pre-2010 ACA differences in HPV vaccination initiation
were estimated for each sexual orientation identity group using an
interaction term between the 2010 ACA provisions and sexual ori-
entation identity. This interaction model was adjusted for the main
effect of sexual orientation identity as well as temporal trends. Time
was modeled continuously in years because estimating interaction
terms between time modeled using indicator variables and sexual
orientation identity left no remaining variation from which to esti-
mate the interaction between the 2010 ACA provisions and sexual
orientation identity (ie, there was perfect collinearity). The slopes
of the temporal trends were allowed to vary across sexual orien-
tation identity groups by including interaction terms between year
and sexual orientation identity. Further, our model was also adjusted
for demographic factors, including age, race/ethnicity, nativity,
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Metropolitan Statistical Area (MSA) status, and relationship status

(see Appendix Table 51).28 As a sensitivity analysis, we also esti-
mated a linear regression model including the same variables as the
Poisson regression model.

We used the Poisson regression model to estimate RR in order to
ascertain differences in the adjusted prevalence of HPV vaccination
initiation associated with the 2010 ACA provisions within each sex-
ual orientation identity group relative to each group’s level of HPV
vaccination initiation in 2007-2010. For heterosexual women, the RR
was obtained by exponentiating the coefficient for the 2010 ACA
provisions main effect. For bisexual and lesbian women, RR were
obtained by exponentiating the sum of the 2010 ACA main effect
coefficient and the coefficient for the interaction term between the
2010 ACA provisions and corresponding sexual orientation identity
group. For each post-2010 ACA survey year (ie, 2011-2015), we also
used the Poisson regression model to calculate risk differences (RD)
in order to assess the percentage point difference in HPV vaccina-
tion initiation prevalence associated with the 2010 ACA provisions
for each sexual orientation identity group. Because RD from Poisson
regression models depend on the level of the other covariates in-
cluded in the model, we estimated weighted average marginal ef-
fects (ie, we calculated RD for each observation and took a weighted
average using sampling weights).2”3° Standard errors for RD were
calculated using the delta method.?? Lastly, we also used the Poisson
regression model to estimate predicted HPV vaccination initiation
probabilities for each sexual orientation identity group in each year
from 2007 to 2015. All analyses were conducted in R version 3.4.1

and accounted for the complex survey design.31’32

3 | RESULTS

Table 1 shows that in 2011-2015 (post-2010 ACA provisions), U.S.
women aged 15-25 years were more likely to identify as Latina
and bisexual, have obtained a high school diploma or GED, live in a
household with an income below 100 percent of the federal pov-
erty level (FPL), be employed, and have public insurance and less
likely to be uninsured or underinsured compared to their coun-
terparts in 2007-2010 (pre-2010 ACA provisions). In 2007-2010,
lesbians were more likely to be older than 18 years, have a high
school diploma or GED, live above 300 percent of the FPL, be
employed, and be uninsured or underinsured and less likely to be
U.S.-born, live in a non-MSA, and be married to a male partner
compared to heterosexual women. Further, relative to heterosex-
ual women, bisexual women were less likely to be employed and
have a bachelor’s degree or higher and more likely to be living in
a MSA, central city, with a male partner, and under 100 percent
FPL and to be uninsured or underinsured. The distribution of co-
variates across sexual orientation identity groups was similar in
2011-2015. However, in 2011-2015, lesbians were just as likely as
heterosexual women to live in a non-MSA and less likely to live
above 300 percent FPL and be employed relative to their hetero-
sexual counterparts (Table 1).
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Pre-2010 ACA provisions
(2007-2010)

Post-2010 ACA provisions
(2011-2015)

TABLE 2 Distribution of human
papillomavirus vaccination initiation
before (2007-2010) and after (2011-2015)

Variable n % 95% ClI n
Total 3205 241 21.2,27.2 3828
Sexual orientation identity
Heterosexual (reference) 2911 241 21.2,27.4 3359
Bisexual 232 30.6 219,409 382
Lesbian 62 46 14,1417 87

% 95% ClI the 2010 Affordable Care Act provisions
. overall and in relation to sexual
457 43.2,48.3 orientation identity among U.S. women
aged 15-25y (N = 7033)
46.4 43.7,491
46.6' 40.3,52.9
271" 159,422

Note: Prevalence estimates (%) and 95% confidence intervals (Cls) account for the complex survey

design. P-values are based on the adjusted Wald test.
Abbreviation: ACA, Affordable Care Act.

*Statistically significant (P < .05) difference between 2011-2015 and 2007-2010 (reference).
**Statistically significant (P < .05) difference between sexual orientation identity groups (reference:

heterosexual).

Table 2 shows that the unadjusted prevalence of HPV vaccina-
tion initiation was significantly higher in 2011-2015 compared to
2007-2010 among U.S. women aged 15-25 years in general (45.7
vs 24.1 percent, P < .0001) and among heterosexual (46.4 vs 24.1
percent, P < .0001), bisexual (46.6 vs 30.6 percent, P = .0089), and
lesbian (27.1 vs 4.6 percent, P = .0012) women in particular. Further,
lesbians were significantly less likely to have initiated HPV vaccina-
tion compared to their heterosexual counterparts in both 2007-2010
(4.6 vs 24.1 percent, P = .0004) and 2011-2015 (27.1 vs 46.4 per-
cent, P =.011). In contrast, bisexual women had a similar unadjusted
prevalence of HPV vaccination initiation as heterosexual women be-
fore (30.6 vs 24.1 percent, P = .18) and after (46.6 vs 46.4 percent,
P =.95) the 2010 ACA provisions (Table 2).

Table 3 presents RR and RD for HPV vaccination initiation after
(2011-2015) compared to before (2007-2010) the 2010 ACA provi-
sions among heterosexual, bisexual, and lesbian U.S. women aged
15-25 years. After adjusting for sexual orientation identity group-
specific HPV vaccination initiation temporal trends and demographic
factors, the RR for the probability of HPV vaccination initiation after

compared to before the 2010 ACA provisions were 4.4 (95% con-
fidence interval [CI]: 0.7, 29.8) among lesbian women and 1.7 (95%
Cl: 0.9, 3.2) among bisexual women. While the magnitude of these
RR suggested a positive association between the 2010 ACA provi-
sions and HPV vaccination initiation among both lesbian and bisex-
ual women, they were not statistically significant at the 0.05 level.
Further, the RR for the probability of HPV vaccination initiation after
compared to before the 2010 ACA provisions was 1.0 (95% CI: 0.8,
1.3) among heterosexual women after adjusting for temporal trends
and demographic factors.

Moreover, among bisexual women, we observed statistically
significant percentage point differences in the adjusted prevalence
of HPV vaccination initiation after compared to before the 2010
ACA provisions—ranging from 16.9 (95% Cl: 0.1, 33.7) percentage
points in 2012 to 15.7 (95% Cl: 4.4, 27.1) percentage points in 2015.
Among lesbians, we found statistically significant percentage point
differences in HPV vaccination initiation after compared to before
the 2010 ACA provisions in 2014 (RD = 18.1; 95% Cl: 3.2, 33.0) and
2015 (RD = 19.1; 95% ClI: 5.4, 32.9). Among heterosexual women, we

TABLE 3 Adjusted risk ratios and risk differences for the association between the 2010 Affordable Care Act provisions and human
papillomavirus (HPV) vaccination initiation among heterosexual, bisexual, and lesbian U.S. women aged 15-25y (N = 7033)

RD (95% Cl)
n RR (95% Cl) 2011 2012 2013 2014 2015
Heterosexual 6270  1.0(0.8,1.3) 0.4 (-6.7,7.6) 0.5(-7.7, 8.6) 0.5(-8.7,9.8) 0.6 (-10.0, 11.2) 0.7 (-11.4,12.8)
Bisexual 614 1.7 (0.9, 3.2) 17.4(-1.6,36.3)  16.9(0.1,33.7) 16.5(1.7,31.3) 16.1(3.1,29.1) 15.7 (4.4, 27.1)
Lesbian 149  4.4(0.7,29.8) 15.3(-7.8,38.4)  16.2(-4.0,36.4) 17.1(-0.2,34.5)  18.1(3.2,33.0) 19.1(5.4,32.9)

Note: Risk ratios (RR) and risk differences (RD) and 95% confidence intervals (Cls) were generated from a Poisson regression model, account for the
complex survey design, and are adjusted for the HPV vaccination initiation temporal trend in each sexual orientation identity group and demographic
factors (ie, age, race/ethnicity, nativity, MSA status, and relationship status). RD are expressed as percentage point differences in HPV vaccination
initiation in a given year after (2011-2015) compared to before (2007-2010) the 2010 ACA provisions. Bolded values represent parameter estimates

with 95% Cls that exclude 1 (for RR) and O (for RD).
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FIGURE 1 Adjusted predicted probability of human papillomavirus (HPV) vaccination initiation before (2007-2010) and after (2011-2015)
the 2010 Affordable Care Act provisions among heterosexual, bisexual, and lesbian U.S. women aged 15-25 y (N = 7033).

Note. Predicted probabilities account for the complex survey design and are based on a multivariable Poisson regression model adjusted for
sexual orientation identity group-specific temporal trends in HPV vaccination initiation and demographic factors (ie, age, race/ethnicity,

nativity, MSA status, and relationship status)

noted no statistically significant percentage point difference in HPV
vaccination initiation after compared to before the 2010 ACA pro-
visions in any year between 2011 and 2015 after adjusting for the
increasing HPV vaccination initiation temporal trend in this group
and demographic factors (Table 3). Further, Figure 1 shows that ad-
justing for temporal trends and demographic factors, the predicted
probability of HPV vaccination initiation was higher among lesbian
and bisexual women after compared to before the 2010 ACA. Of
note, some of the statistically significant results from the Poisson re-
gression model were not statistically significant in the linear regres-
sion model, although point estimates were similar in both models
(Appendix Table 52).28

4 | DISCUSSION

To our knowledge, the present study is the first to examine the effect
of the 2010 ACA provisions—namely extended dependent coverage
and preventive services coverage by private health plans with no
cost sharing from patients—on HPV vaccination disparities, includ-
ing in relation to sexual orientation, among U.S. women. Similarly to
the few other studies that assessed the impact of the ACA on HPV

1,33 we found that the un-

vaccine uptake among women overal
adjusted prevalence of HPV vaccination initiation was significantly
higher after compared to before the implementation of the 2010
ACA provisions among young U.S. women in general. Additionally,
our study contributes to the existing literature by showing that the
unadjusted prevalence of HPV vaccination initiation was higher not

only among U.S. women overall but also in each sexual orientation

identity group (ie, heterosexual, bisexual, and lesbian). Moreover,
among lesbian and bisexual women, we observed a higher prob-
ability of HPV vaccination initiation after (2011-2015) compared to
before (2007-2010) the 2010 ACA provisions on both the RR and
RD scales after adjusting for group-specific HPV vaccination initia-
tion temporal trends and demographic factors. However, only the
RDs were statistically significant at the 0.05 level. Of note, the large
but nonstatistically significant RR among lesbians may be due to the
small number of lesbians in our sample. In contrast, among hetero-
sexual women, we no longer observed any difference in the prob-
ability of HPV vaccination initiation after compared to before the
2010 ACA provisions after adjusting for increasing temporal trends
in this group and demographic factors.

It is possible that the 2010 ACA extended dependent coverage
and no cost-sharing provisions were associated with a considerably
higher adjusted probability of HPV vaccination initiation among
lesbians on the RR scale (albeit not statistically significant, possi-
bly because of the small number of lesbians in our sample) because
of the particularly low prevalence of HPV vaccination initiation in
this marginalized and underserved population prior to the ACA.34
Additionally, other research suggests that the 2010 ACA provisions
may have had a statistically significant positive effect on the ad-
justed prevalence of HPV vaccination initiation among lesbian and
bisexual women on the RD scale because they directly addressed
barriers to HPV vaccines (ie, health insurance, cost) that are espe-

8

cially pronounced in these disproportionately poor,*® uninsured,°

and medically underserved'® populations.}?3°
Our findings should be interpreted in light of some limitations.

First, all data were self-reported, and HPV vaccination initiation
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was not confirmed using medical records. However, while report-

ing error may affect the accuracy of prevalence estimates, we do
not believe that it influenced our estimation of the magnitude of
the ACA effect among sexual orientation identity groups as there
is no evidence that reporting of HPV vaccine uptake differs be-
fore and after the ACA. Additionally, all data were cross-sectional;
thus, we cannot establish temporality between sexual orientation
identity, HPV vaccination initiation, and potential confounders.
It is also possible that unmeasured changes in the composition
of each sexual orientation identity group between the pre- and
post-2010 ACA periods accounted for the differences we identi-
fied. Moreover, due to the small number of lesbians in our sample,
many meaningful effect estimates did not reach statistical sig-
nificance at the 0.05 level. Further, because of the small sample
size for lesbians, we were unable to stratify our data by age (ie,
15-18 years, only affected by preventive services coverage pro-
vision, vs 19-25 years, affected by both extended dependent cov-
erage and preventive services coverage provisions) to disentangle
the effects of the extended dependent coverage and preven-
tive services coverage provisions on HPV vaccination initiation.
Moreover, we were not able to include an interaction term be-
tween sexual orientation identity, ACA implementation, and pri-
vate health insurance due to the small number of lesbians in our
study, which may have hindered our ability to fully capture the
effect of the 2010 ACA provisions, which applied only to private
health plans.

The present study has important implications for future research.
First, additional studies are needed to examine the effect of the 2010
ACA provisions on not only the initiation but also the completion of
the HPV vaccine series in relation to both identity- and behavior-
based measures of sexual orientation (with larger samples of lesbi-
ans) as well as race/ethnicity, socioeconomic position (SEP), nativity,
and geography among both U.S. women and men. Second, while
past studies have focused on the 2010 ACA provisions, research
that investigates how other ACA provisions (eg, state Medicaid ex-
pansions) influence HPV vaccine uptake among young U.S. women
and men in general and in relation to sexual orientation and other
dimensions of social inequality is needed to capture the full effect
of the ACA on HPV vaccination in the U.S. population. Lastly, future
research should investigate the effect of various ACA provisions on
access to and utilization of other preventive health services among
U.S. women and men in relation to sexual orientation. Indeed, while
studies have assessed whether the ACA improved the use of various
preventive health services within and between racial/ethnic and so-

36,37

cioeconomic groups, no study of which we are aware examined

its impact on health and health care in relation to sexual orientation,
a key social determinant of health.?*

The present study also has important implications for public
health practice. Indeed, our findings suggest that national, state,
local, and institutional policies and programs that facilitate access
to health insurance and provide HPV vaccines at no cost to patients
may improve HPV vaccine uptake among adolescent and young adult

lesbian and bisexual women and help decrease sexual orientation

disparities in HPV vaccination among young U.S. women. It is pos-
sible that these policies and programs will also facilitate HPV vacci-
nation among other groups of disproportionately poor, uninsured,
and underserved young people and help mitigate HPV vaccination
disparities related to other dimensions of social inequality, including
race/ethnicity, SEP, nativity, and geography. Ensuring that adoles-
cent and young adult SMW and other marginalized and underserved
groups of young people have access to HPV vaccines is essential for
not only meeting overall Healthy People 2020 objectives38 but also
achieving equity in HPV vaccination and, ultimately, HPV-related
diseases in the United States.
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