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Abstract

Background: To examine trends in state-level policy support for sexual minorities and HIV
outcomes among MSM.

Methods: This longitudinal analysis linked state-level policy support for sexual minorities (N=94
Metropolitan Statistical Areas [MSAs] in 38 states) to 7 years of data (2008-2014) from CDC on
HIV outcomes among MSM. Using latent growth mixture modeling, we combined 11 state-level
policies (e.g., non-discrimination laws including sexual orientation as a protected class) from
1999-2014, deriving 3 latent groups: consistently low policy support; consistently high policy
support; and increasing trajectory of policy support. Outcomes were HIV diagnoses per 10,000
MSM; late diagnoses (number of deaths within 12 months of HIV diagnosis and AIDS diagnoses
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within three months of HIV diagnosis) per 10,000 MSM; AIDS diagnoses per 10,000 MSM with
HIV; and AIDS-related mortality per 10,000 MSM with AIDS.

Results: Compared to MSAs in states with low levels and increasing policy support for sexual
minorities, MSAs in states with the highest level of policy support had lower risks of HIV
diagnoses (Risk Difference [RD]=-37.9, 95% Confidence Interval [CI]: -54.7, —21.0), late
diagnoses (RD=-12.5, 95% CI: —20.4, -4.7), and AIDS-related mortality (RD=-33.7, 95% ClI:
-61.2, —6.2), controlling for time and 7 MSA-level covariates. In low policy support states, 27% of
HIV diagnoses, 21% of late diagnoses, and 10% of AIDS deaths among MSM were attributable to
policy climate.

Conclusion: State-level policy climate related to sexual minorities was associated with HIV
health outcomes among MSM and could be a potential public health tool for HIV prevention and
care.
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HIV has disproportionately affected men who have sex with men (MSM), the group
experiencing the highest prevalence of HIV in the United States (U.S.). In 2017, gay and
bisexual men and other MSM accounted for 70% of new HIV diagnoses, and 82% of
diagnoses among men ages 13 and older.12 At current rates, an estimated 1 in 6 MSM in the
U.S. will be diagnosed with HIV in their lifetime.3# Ecosocial® and social stress® theories
posit that the social conditions in which individuals are embedded influence their health.
Drawing on these theories, researchers have examined legal and policy environments as
determinants of population health outcomes—ranging from smoking®?® to violence/
victimization19-11 to mental health!2.13—because these policy environments shape
individuals’ exposures to social conditions that either promote or undermine health. While
HIV outcomes are influenced by a wide range of social, economic, epidemiologic, and
structural forces,14-22 there is a relative dearth of research on the influence of population-
level legal and policy environments on HIV outcomes among MSM.

In the past 20 years, all 50 states have either implemented policies that provide protections
based on sexual orientation (e.g., in public accommodations and in hate crime laws) or that
have limited legal protections for sexual minorities (e.g., constitutional amendments banning
same-sex marriage, HIV criminalization). An emerging literature over the past decade has
demonstrated that these state-level policies are associated with a wide range of outcomes
among lesbian, gay, and bisexual (LGB) populations, including mental (e.g., suicidality,
psychiatric morbidity), behavioral (e.g., problematic alcohol use), and physical (e.qg.,
physiological stress reactivity) health.23-25 Further, recent studies have documented
associations between state- and national-level policies and HIV prevention behavior among
MSM, such as pre-exposure prophylaxis (PrEP) use, HIV testing, and condom use.26:27
While these studies have provided important initial insights, they have a number of
limitations, including relying on cross-sectional designs, using select samples of MSM,
examining a relatively small number of laws and policies, and combining measures of laws
and policies with other social determinants (e.g., community-level attitudes),26:27 which
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makes it difficult to disentangle the potentially unique role of laws and policies in shaping
HIV outcomes.

To better understand whether structural factors shape HIV-related outcomes among MSM,
we used a prospective design that modeled the historical trajectory of the adoption of state-
level policy support for sexual minorities (1999-2014), and grouped states according to their
historical record. We then determined whether historical policy trajectories were associated
with failure to achieve specific population-level stages of the HIV care continuum among
MSM, including: 1) incident HIV diagnoses; 2) late HIVV/AIDS diagnoses; 3) AIDS
diagnoses among MSM living with HIV; and 4) AIDS-related mortality among MSM living
with AIDS. We examined these outcomes from 94 large metropolitan statistical areas
(MSAs) in the U.S., and hypothesized that MSAs located within states with more legal
protections for sexual minorities would evidence more beneficial HIV outcomes among
MSM, relative to MSAs within states with fewer legal protections.

This analysis examined associations between state-level policy trajectories and HIV
outcomes among all large MSAs (>500,000 residents in the 1990 Census) in the United
States (N=94 MSAs), except two: Puerto Rico was excluded because of incomplete outcome
monitoring, and Washington, D.C. was excluded given our focus on state-level policies.
These 94 MSAs were nested within 38 states. The four MSAs that crossed state boundaries
were assigned to the state where the majority of respondents resided (Table S1).

The four study outcomes were obtained from the Centers for Disease Control and Prevention
(CDC). We requested and were granted access to anonymized, longitudinal HIV/AIDS
surveillance data aggregated to the MSA level via the National Center for HIV/AIDS, Viral
Hepatitis, STD and TB Prevention. Study outcomes include: 1) HIV diagnoses per 10,000
MSM; 2) late diagnoses, defined as number of deaths within 12 months of HIV diagnosis
and AIDS diagnoses within 3 months of HIV diagnosis per 10,000 MSM; 3) AIDS
diagnoses per 10,000 MSM with HIV; and 4) AIDS mortality, defined as death (from any
cause) for any person ever classified as having AIDS, per 10,000 MSM with AIDS.

We examined these outcomes from 2008-2014. Nationwide, name-based HIV surveillance
was considered complete beginning in 2008.28 We chose to terminate the study in 2014
because policy coding of the primary exposure (below) was only available through 2014.

Our primary exposure was the trajectory of state-level support for sexual minorities in the 38
states that contained the 94 MSAs. We chose to examine state laws because the majority of
protections for sexual minorities are enacted at the state level, rather than at the MSA level.
The creation of the state policy variable included two steps. First, we used measures of nine
different laws that provide protections based on sexual orientation, and measures of two laws
that limit legal protections for sexual minorities (Table 1). Laws were obtained from 1999 to
2014. Following best practices in public health law research, policy coding was performed
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by two coders with expertise in legal and policy analysis (inter-coder reliability was over
95%). We chose to group multiple policies, rather than examine the effects of single policies
individually, because individual policies are highly correlated with each other, and because
our interest was in capturing the overall influence of state policies on HIV health outcomes.

After obtaining the state policy values for each state in each year, we next used a growth
mixture model to create a policy class variable. We chose this approach, rather than
modeling the laws continuously over time, because we were interested both in capturing the
overall trajectory of state policy support and in classifying similar states according to these
trajectories, rather than in evaluating individual state variations in policy adoption. Growth
mixture models identify latent, shared time trends among states.2? Using this methodology,
we assigned states to one of three classes (based on interpretability and model fit): 1) states
with “consistently high policy support” had a relatively high number of legal protections
throughout the study duration (21% of states); 2) states with “increasing trajectory of policy
support” had a low number of legal protections in 1999 but by 2014 had evidenced a sharp
increase (21% of states); 3) and states with “consistently low policy support” had very few
legal protections throughout (58% of states). Figure 1 shows the civil rights policy classes
generated by the growth mixture model. Figure 2 shows a map of the states grouped by
policy class. More detailed information regarding the state policy variable is available in the
Online Supplement (Appendix A).

The majority of the 94 MSAs included in our analysis (N=54, 57%) were in states with the
fewest legal protections, 25 MSAs (27%) were in states with the most legal protections, and
15 (16%) were in states with increasing legal protections. Supplemental Table S1 provides
details on which MSAs were included from which states, and how each state was classified
according to its policy trajectory.

Laws are not randomly assigned. Consequently, to minimize spurious associations between
HIV outcomes and state-level policies, we controlled for their potential common causes,
including the percent non-Hispanic White adults ages 15-64 per total population ages 15—
64; the sex ratio among the non-Hispanic White population, defined as total non-Hispanic
White males divided by females in the population ages 18-64; the percentage of men below
the poverty line; the percentage of men ages 25 and up without a high school diploma or
equivalent, per the entire male population ages 25 and up; and population density, defined as
the total population per the total MSA land area in square miles. HI\VV/AIDS transmission
and outcomes are influenced by these demographic and economic characteristics of
communities; 1 further, these area-level demographic and economic characteristics may
also shape social norms that influence the enactment of state-level policies related to sexual
orientation.8.” Because presence of MSM in the population influences HIV/AIDS prevalence
and sexual networks,8 and may also predict political mobilization and/or organization,®-10
we additionally controlled for the total number of MSM per total population ages 15-64. For
a detailed description of how MSM were measured, and a sensitivity analysis using an
alternate measure, see Appendix D. Religious attitudes may confound the relationship
between area-level policies and HIV outcomes for various reasons: they may serve as a
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proxy for homonegative attitudes;1-13 they influence political mobilization;1415 and the
presence of religious institutions predicts some HIV/AIDS outcomes (particularly among
Black MSM).16 Consequently, we further controlled for the concentration of religious
congregations, defined as total number of congregations per total population multiplied by
10,000.

All covariates were measured at the MSA level and were standardized to the mean value
across all MSAs in 2008. See Supplemental Table S2 for further details about variable
measurement, data sources and years of coverage, as well as Appendix C for further details
about measurement of MSM and sensitivity analyses with an alternative measure of that
variable.

All models were additionally controlled for calendar year, centered at 2008, given
preliminary analyses showing that rates of late diagnoses, AIDS diagnoses, and AIDS
mortality declined over time.

Statistical Analysis

We used multilevel modeling to assess associations between state policy class and the HIV
outcomes among MSM. We performed 3-stage multilevel modeling, nesting repeated
observations over time within MSAs, and MSAs within states, to account for clustering
within MSAs and within states. We chose to use repeated measures rather than state and
MSA fixed effects because we were not only concerned about confounding due to
differential state- or MSA-level characteristics but also about non-independence of outcomes
due to clustering within states and MSAs. Additionally, to understand the impact of
differential policy climates on HIV outcomes for which we observed clinically meaningful
reductions, we calculated a population attributable fraction (PAF), with the formula

Risk ratio—1 . . . .
~Risk ratio " for the groups being compared, i.e., those living in

( Proportion exposed ) x
the highest vs. lowest policy support environment.3%:31 We compared the MSAs with
consistently low policy support (“exposed”) to those with consistently high policy support
(“unexposed”) to determine the proportion of HIV outcomes in the MSAs with consistently
low policy support that are attributable to state-level policy climate, adjusted for all other
covariates. Another interpretation of the PAF is the proportion of HIV outcomes in the
MSAs with consistently low policy support that could have theoretically been prevented if
the MSAs instead had consistently high policy support. More detail on calculation of PAF is

included in the Supplement in Appendix D.

Outcomes were distributed approximately normally and were not transformed; risks of each
outcome were estimated using the covariate-adjusted model-based predicted marginal effects
per 10,000 at risk, and the comparative statistics shown are risk differences per 10,000 at
risk, with the reference group set at MSAs with consistently low policy support. There were
no missing data for the 94 MSAs included in the analysis between 2008-2014.

Growth curve analyses and figures were produced using MPlus.32 All other analyses were
performed using SAS 9.4 and figures were produced using R.33 The statistical code for all
models is available in the Supplement in Appendix E.
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MSA s in states with consistently low policy support had on average 97 new cases of HIV
diagnoses per 10,000 MSM, adjusted for covariates (Table 2). MSAs in states with
increasing trajectory of policy support experienced an 18% decrease in HIV diagnoses, with
an adjusted average of 79 new cases of HIV (Risk Difference [RD]=-28.0, 95% Confidence
Interval [CI]=—49.5, —6.4; adjusted RD [ARD]=-17.3, 95% ClI: —35.3, 0.7). MSASs in states
with consistently high policy support experienced a 39% decrease in HIV diagnoses, with an
adjusted average of 59 new cases (RD=-30.5, 95% CI: —48.3, -12.6; ARD=-37.9, 95% ClI:
-54.7, -21.0).

MSAs in states with consistently low policy support had on average 40 covariate-adjusted
late diagnoses per 10,000 MSM at risk (Table 2). MSAs in states with increasing trajectory
of policy support showed a 13% reduction, with an adjusted average of 35 late diagnoses
(RD=-11.7, 95% CI: —21.0, -2.3; ARD=-5.5, 95% CI: -13.6, 2.7); MSAs with consistently
high policy support evidenced a 31% reduction, with an adjusted average of 28 late
diagnoses (RD=-12.6, 95% CI: —-20.3, —4.8; ARD=-12.5, 95% ClI: -20.4, -4.7).

MSAs in states with low policy support had an average of 329 covariate-adjusted AIDS
diagnoses per 10,000 MSM with HIV (Table 2). MSAs in states with increasing trajectories
of policy support and consistently high policy support evidenced reductions in AIDS
diagnoses, with an adjusted average of 302 and 305 AIDS diagnoses, respectively; however,
the confidence intervals overlapped for all estimates of risk differences, consistent with
overall null findings for this outcome (RD for increasing trajectory of policy support=—35.7,
95% ClI: -74.2, 2.8; ARD=-27.1, 95% ClI: -68.2, 14.1; RD for consistently high policy
support=—25.0, 95% CI: -56.9, 7.0; ARD=-24.1, 95% CI: -64.4, 16.2).

Finally, MSAs in states with low policy support had on average 236 covariate-adjusted
AIDS deaths per 10,000 MSM with AIDS (Table 2). MSAs in states with increasing
trajectories of policy support had a 9% reduction in AIDS deaths, with an adjusted average
of 214 AIDS deaths (RD=-40.5, 95% CI: —66.5, —14.6; ARD=-21.2, 95% CI -49.0, 6.5);
MSAs with consistently high policy support had a 14% reduction, with an adjusted average
of 203 AIDS deaths (RD=-52.8, 95% CI: -74.4, -31.27; ARD=-33.7, 95% CI: -61.2,
-6.2).

Results from the PAF analysis (Appendix D) indicated that 27% of HIV diagnoses, 21% of
late diagnoses, and 10% of AIDS deaths in the consistently low policy support states were
attributable to policy climate.

Discussion

In this 7-year longitudinal analysis, we examined associations between trajectories of state
policy support for sexual minorities and HIV outcomes in all large MSAs in the U.S. In all
adjusted models, MSAs in states with an increasing trajectory of policy support and with
consistently high policy support showed reductions in HIV outcomes relative to MSAs in
states with consistently low policy support. Further, MSASs in states with consistently high
policy support had reductions in HIV diagnoses, late diagnoses, and AIDS-related mortality,
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of higher magnitude than states with increasing policy support, indicative of a dose-response
relationship. Among MSAs in states with the highest level of policy support, there was a
39% reduction in HIV diagnoses, a 31% reduction in late diagnoses, and a 14% reduction in
AIDS mortality compared to low policy support states; among those with an increasing
trajectory of policy support, we observed an 18% reduction in HIV diagnoses, a 13%
reduction in late diagnoses, and an 9% reduction in AIDS mortality relative to low policy
support states. Another indicator of the magnitude of these effects comes from the
population attributable fraction; this analysis found that in low policy support states, 27% of
HIV diagnoses, 21% of late diagnoses, and 10% of AIDS deaths were attributable to the
state policy climate and may have been preventable if these states instead implemented
policy climates that were similar to the consistently high policy support states. Our findings
are consistent with previous cross-sectional studies that have documented associations
between composite indicators of national- and state-level policies and HIV outcomes among
MSM,26:27 as well as with panel studies that have shown associations between same-sex
marriage policies and rates of syphilis,34-36 an infection that is elevated among MSM in the
U.s.

These results raise the question of what mechanisms explain why state-level policy
environments may influence HIV outcomes among MSM. One possibility is suggested by
recent evidence that MSM conceal their sexual orientation from others at greater levels if
they live in countries'037 and states3® that lack policy protections for sexual minorities. If
MSM living with HIV conceal their identities more in states with fewer legal protections,
they will be less likely to seek HIV testing and care and, when they do, less likely to receive
adequate treatment and achieve an undetectable viral load. This increase in the proportion of
MSM living with HIV who are not virally suppressed would theoretically be associated with
an increased risk of illness for them, and transmission of HIV to others. Thus, less-
supportive states would be more vulnerable to increased HIV incidence, late diagnoses, and
AIDS-related mortality, outcomes strongly related to the state policy climate in our analysis.

Our study has several limitations. First, while the longitudinal design represents a
methodological strength, we were only able to examine associations between state policies
and HIV outcomes over a seven-year period. Second, our study focused on policies that were
enacted at the state level, where many significant policy decisions related to sexual
minorities are legislated. Our emphasis on distal policy climates at the state level also offers
a conservative test, given that more proximal environments are likely to exert stronger
effects. This approach, however, does not incorporate within-state heterogeneity, particularly
with respect to local, municipal-level policy climates that may differ from those at the state
level. Thus, exploring associations between municipal-level policies and HIV outcomes
among MSM, as well as the relationships between state- and municipal-level policies in
influencing HIV outcomes in this population, could provide additional information.

Third, while we controlled for seven state-level covariates to address potential alternative
explanations, the potential for unobserved confounding remains. For instance, it is possible
that other state-level policies influence both the passage of legal protections for sexual
minorities as well as HIV-related outcomes among MSM, although it is unlikely that such
policies would also lead to the dose-response pattern of results across HIV outcomes in
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MSM observed here. Still, future studies may wish to consider the use of quasi-experimental
designs that examine changes in HIV outcomes among MSM following changes in specific
state-level policies related to sexual orientation (e.g., a public accommodations law that is
inclusive of sexual orientation). These quasi-experimental designs could also be used to
examine changes in HIV outcomes among MSM after changes in other individual state-level
policies that are unrelated to sexual orientation—for example, variation in Medicaid/
Medicare reimbursements and qualifying conditions—but that may nevertheless have a
disparate impact on sexual minority populations.

Fourth, a plausible alternative explanation for these findings is that healthier MSM leave
states with less supportive climates for sexual minorities, leaving unhealthy respondents
behind. To date, however, studies have not found strong support for a relationship between
health and mobility patterns among LGB populations,3° suggesting that differential selection
by health is unlikely to be responsible for these observed patterns. Fifth, the patterns we
observed may operate differently both in rural areas that are not contained within our 94
MSAs, and in the 12 states that did not have any large MSAs and were thus excluded in our
analysis; the extent to which our results generalize to these other contexts awaits further
study.

Finally, the relatively small number of transgender persons did not permit an analysis of the
state-level policy environment on HIV outcomes among this group. Yet, transgender
populations are disproportionately affected by HIV,! and the legislative environment is likely
to influence, and potentially potentiate, risk for HIV outcomes among transgender MSM.40
Future analyses should therefore explore how state policy climates related to sexual
orientation, gender identity, and race/ethnicity interact to shape HIV risk among MSM with
intersectional identities (e.g., racial/ethnic minority MSM and transgender MSM). MSM and
transgender persons, however, are not the only groups vulnerable to HIV, and for whom
targeted laws and policies may influence transmission. For example, injection drug users are
at a higher-risk of HIV than the general population, and policies prohibiting over-the-counter
syringe sales—laws that are salient specifically to injection drug users—are related to
increased HIV prevalence in this group.#! Similarly, among Black heterosexuals, another
higher-risk group for HIV, rates of newly diagnosed HIV are influenced by state-level
variation in minimum wage laws, which disproportionately impact Black Americans.#2
Future research should continue to consider the impact of policy environments relevant to
other at-risk populations when assessing determinants of HIV outcomes among those
groups.

The U.S. recently launched an ambitious new initiative for addressing HIV in this country,
called the Ending the HIV Epidemic Initiative.3 Our findings, together with those of other
studies,26:27 suggest that state policies conferring legal protections for sexual minorities
could potentially influence the likelihood of achieving the goals put forward in this
Initiative.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Three-Group Solution of State Policy Classes Based on Historical Trajectories of State
Policy Support for Sexual Minorities in the United States, 1999-2014

Note: X-axis is time, with 1999 equivalent to time 0 and 2014 equivalent to time 15; Y-axis
is number of laws, where laws providing protection are coded as “1” and laws limiting
protection were coded as “~1” for each state at every time point. Using the three-group
solution, we refer to states categorized in Class 1 as “Increasing trajectory of policy
support,” those in Class 2 as “Consistently high policy support,” and those in Class 3 as
“Consistently low policy support.”
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Civil rights policy class

Consistently high policy support
Consistently low policy support
Increasing trajectory of policy support

Figure 2: State Policy Support for Sexual Minorities in the United States, 1999-2014
Note: PR was excluded from subsequent regression models due to incomplete outcome

monitoring; Washington, D.C., was excluded because our research question pertained only
to laws at the state level.
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