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Abstract
Lesbian, gay, bisexual, transgender, and queer/questioning (LGBTQ+) individuals in the United States experience higher rates of discrimination 
and stressors that negatively impact health compared with their straight, cisgender counterparts. Using 2022 Behavioral Risk Factor Surveillance 
Survey (BRFSS) data, estimating multilevel mixed-effects logistic regressions, we examined the relationship between state LGBTQ+ policies and 
health among LGBT people. Findings reveal a statistically significant inverse link between protective (high) state policy scores and poor self-rated 
health, poor mental health days, and poor physical health days. Specifically, with each 1-point increase in policy score, the odds of poor self-rated 
health are reduced by 0.03%, high mental health burden by 0.02%, and high physical health burden by 0.02%. Inequalities in self-rated health, 
high mental health burden, and high physical health burden are greater in policy environments with fewer state-level protections, with LGBT 
individuals reporting better health where there are more protections. These results indicate that discriminatory state policies are linked to 
poorer health for LGBT individuals and suggest that protective policies could improve health. Further research with comprehensive data is 
needed to deepen understanding.
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Introduction 
The health and health care utilization of individuals who iden
tify their sexual orientation and gender identity as lesbian, gay, 
bisexual, transgender, or queer/questioning (LGBTQ+) have 
been a topic of political conversation for decades. In recent 
history, the HIV/AIDS epidemic of the 1980s brought signifi
cant attention to the health issues faced by LGBTQ+ commu
nities. While the earlier years of the HIV/AIDS epidemic 
villainized and pathologized LGBTQ+ communities, persist
ent advocacy brought about increased visibility, research 
funding, and policy changes to address the crisis.1 In the 
1990s, organizations like the Gay and Lesbian Medical 
Association began advocating for better health care for 
LGBTQ+ people. They raised awareness around mental health 
and substance abuse, as well as the need for culturally compe
tent care.1 In 2010, Section 1557 of the Patient Protection and 
Affordable Care Act (ACA) included provisions that prohib
ited discrimination on the “basis of sex” and the Obama ad
ministration clarified this to include discrimination 
prohibitions based on gender identity and sex stereotyping. 
This action temporarily increased access to health care for 
LGBTQ+ individuals by prohibiting discrimination by insur
ers, but current court cases (Tennessee v Becerra) threaten 
those protections.2,3 In 2015, the legalization of same-sex 

marriage allowed same-sex couples to enjoy the same legal 
rights and health benefits as different-sex couples, such as 
spousal health insurance and health care decision-making.4

Studies demonstrate that these provisions have far-reaching 
impacts on improving LGBTQ+ health outcomes.5-7 There 
have been several advancements on the national level over 
the past few decades; at the state level, numerous policies, 
laws, and regulations have impacted the freedoms and rights 
of LGBTQ+ people.8

In 1993, the federal Religious Freedom Restoration Act 
(RFRA) passed. Since then, 28 states have passed similar legis
lation. The federal law was intended to protect individuals’ re
ligious freedoms, but these policies have been used to justify 
discrimination against LGBTQ+ people, particularly in busi
ness and service settings.9-11 In 2016, North Carolina was 
the first state to enact “Bathroom Bills,” state laws requiring 
individuals to use public bathrooms that correspond to their 
sex assigned at birth rather than their gender identity.12

Such laws limit the rights of transgender and gender-diverse 
individuals by attempting to prevent them from accessing pub
lic resources in a manner that is appropriate and safe for them. 
Evidence demonstrates that these laws have negative conse
quences on the health and safety of gender-diverse individu
als.13,14 Over the past few years, states like Florida have 
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enacted “Don’t Say Gay” bills that prohibit the discussion of 
sexual orientation and gender identity in certain grade levels, 
limiting the representation of LGBTQ+ individuals in educa
tion and education resources.15 Last, several states have 
enacted policies that attempt to restrict or ban access to 
gender-affirming care for transgender minors.16 Some states 
have gone as far as attempting to criminalize gender-affirming 
care providers.17 These types of policies are opposed by all 
major medical organizations.18 These examples demonstrate 
an ongoing political struggle over LGBTQ+ rights. 
According to Daniel E. Dawes’ Political Determinants of 
Health (PDOH) conceptual framework, political actions and 
policies significantly influence the health outcomes of individ
uals from diverse backgrounds.19

The PDOH conceptual framework demonstrates how polit
ical decisions impact people’s health. It posits that policy deci
sions can either improve or harm public health; that the power 
and influence of actors like politicians, corporations, and 
interest groups shape health policies and, ultimately, health 
outcomes; and that historical events and policies have long- 
lasting effects on health.19 The PDOH affect access to health 
care, social determinants of health (SDOH), and environmen
tal and contextual factors that can impact the conditions in 
which people live and access health care. Policies and laws 
can impact health directly or indirectly by influencing social 
standing and resource access. Research shows that LGBTQ+ 
individuals face higher rates of mental health challenges, 
such as depression, anxiety, and suicidality, compared with 
cisgender, straight counterparts.20

LGBTQ+ people also have less access to preventive health 
care services, are more likely to delay health care due to 
cost, are less likely to have a consistent care provider, and 
are more likely to have state-sponsored health insurance, 
and for some LGBTQ+ groups, no health insurance at all.20

Previous research linked health inequalities in LGBTQ+ com
munities to limited access to SDOH as well as minority 
stress,20-22 the unique stress experienced by individuals who 
are vulnerable to stigmatization, marginalization, and system
ic discrimination. Introduced by Virginia Brooks21 in 1980 as 
it relates to lesbian women and extended to gay men by 
Meyer22 (1995), the minority stress model was developed to 
explain the effect that external and internal stressors have on 
health outcomes to repudiate beliefs that health inequalities 
in LGBTQ+ communities were results of biological and behav
ioral defects innate to this group.

In this study, we leveraged multilevel, mixed-effects logistic 
regression, and a comprehensive report of state law and pol
icies designed to help LGBTQ+ people understand the impacts 
of policies on LGBTQ+ individuals’ health. We focused on 
several categories of health that potentially impact SDOH to 
answer the following research questions: 

1. What is the relationship between state-level policies spe
cific to LGBTQ+ individuals and their health outcomes?

2. Does living in a state with more protective LGBTQ+ pol
icy environments have a positive impact on LGBTQ+ in
dividuals’ health?

Based on the PDOH conceptual framework, we hypothe
sized that higher levels of protective policies for LGBTQ+ per
sons in states, operationalized as more favorable state policies, 
would be associated with better health among lesbian, gay, 

bisexual and transgender (LGBT) survey respondents included 
in the Behavioral Risk Factor Surveillance Survey (BRFSS).

Data and methods 
Study design 
We performed a secondary data analysis of 2022 BRFSS data.

Study population and data source 
This study used 2022 BRFSS data, a national telephone survey 
that captures health-related risk behaviors, chronic condi
tions, and preventive services use among the US population.23

In 2014, the BRFSS began collecting information on the sexual 
orientation and gender identity (SOGI) of respondents 
through an optional SOGI questionnaire module. To deter
mine sexual orientation identity, respondents are asked the 
following questions: “Which of the following best represent 
how you think about yourself?” with the following response 
options: gay/lesbian; straight, that is, not gay; bisexual; some
thing else; I don’t know the answer; and refused. To determine 
gender identity, respondents are asked the following: “Do you 
consider yourself to be transgender?” with the following 
options: Yes, transgender, male-to-female; Yes, transgender, 
female-to-male; Yes, transgender, gender nonconforming; 
and no. Our analysis was limited to the 33 states that used 
the SOGI modules in the 2022 BRFSS year (Figure 1).

Our analytic sample included 19 634 LGBT adults. We used 
a cross-classification approach24 to determine LGBT status. 
We first identified respondents as cisgender men or women 
(those who reported they were not transgender and reported 
their sex as male and female, respectively), transgender men 
or women (those who reported they were transgender regard
less of their reported sex), and nonbinary (those who reported 
they were gender nonconforming regardless of their reported 
sex). Reported sex was not considered for respondents identi
fying as transgender to honor their self-reported gender iden
tity. Further, previous investigations of the BRFSS sex and 
gender identity questions suggest that many transgender re
spondents will report their sex as their affirmed gender identity 
rather than the sex assigned to them at birth.25 We next iden
tified respondents’ sexual orientation based on the response 
options listed above, removing those who reported “I don’t 
know the answer” or those who refused to answer. We then 
took a cross-classification of these 2 variables to distinguish 
between cisgender gay men (n = 3134), cisgender lesbian 
women (n = 2405), cisgender bisexual men (n = 2455), 
cisgender bisexual women (n = 5726), cisgender other sexual 
minority (n = 4258), transgender straight men (n = 306), 
transgender straight women (n = 126), transgender sexual 
minority men (n = 238), transgender sexual minority women 
(n = 390), gender nonbinary straight individuals (n = 120), 
and gender nonbinary sexual minority individuals (n = 476). 
We used cisgender gay men as the reference group in analytic 
models as they have the lowest prevalence of poor/fair self- 
rated health.

Outcomes 
We examined 3 binary outcomes: (1) poor or fair self-rated 
health, (2) high mental health burden, and (3) high physical 
health burden. Self-rated health is a global appraisal of one’s 
own health and has 5 attributes: poor, fair, good, very good, 
and excellent. For analytic purposes, we dichotomized self- 
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rated health as poor or fair vs good, very good, and excellent. 
High mental health burden uses the question, “Now, thinking 
about your mental health, which includes stress, depression, 
and problems with emotions, for how many days during the 
past 30 was your mental health not good?” To identify re
spondents with the highest mental health burden, we applied 
the Centers for Disease Control and Prevention (CDC) thresh
old of 14+ days compared with those who reported 13 or few
er poor mental health days.26,27 High physical health burden 
asks, “Now, thinking about your physical health, which in
cludes physical illness and injury, how many days during the 
past 30 was your physical health not good?” To identify re
spondents with the highest physical health burden, we used 
the CDC threshold of 14+ days compared with those who re
ported 13 or fewer poor physical health days.

Exposures: state LGBTQ+ policy environment 
To measure state LGBTQ+ policy environment, we used the 
2022 State Equality Index (SEI) developed by the Human 
Rights Campaign (HRC) to operationalize inclusive and re
strictive state policy climates.28 The SEI is an annual compre
hensive report produced by the HRC that tracks, evaluates, 
and compares state laws and policies affecting LGBTQ+ indi
viduals across the United States. The SEI assesses a broad 
range of criteria to determine the legal equality and protection 
level for LGBTQ+ people in each state. The SEI evaluates the 
absence or presence of a wide range of policies and laws, in
cluding, but not limited to, non-discrimination, health and 
safety, parenting, religious exemption, and gender marker up
date laws. The HRC categorizes the SEI into 4 groups: high 
priority to achieve basic equality, building equality, solidifying 

equality, and working toward innovative equality. However, 
for this study, we created a continuous score for each state 
with a unique scoring schematic operationalized by the study 
team. The SEI assessed 72 state laws and policies.

Our scoring schematic gave 1 point for the presence of a 
protective policy (ie, increased rights of LGBTQ+ individuals). 
If the policy was separated by sexual orientation or gender 
identity, a point (1) was awarded for each. If the state did 
not have a protective policy, it received −1 points. This was be
cause we posited that the absence of a protective policy is not 
benign, and harm can occur without policy protections. 
Conversely, if a state had a restrictive or punitive policy (ie, 
a policy that restricted or limited the rights of LGBTQ+ indi
viduals), 2 points were removed (−2).

In the case of a restrictive or punitive policy that addressed 
sexual orientation and gender identity separately, a point was 
removed (−1) for each. If a state did not have a restrictive pol
icy, 0 points were removed. This was because we posited that 
the absence of a restrictive policy was benign. Scores ranged 
between −57 and 55.

Higher policy environment scores indicated more protective 
policy environments based on SEI score. Additional informa
tion on the data collection and methodology for the SEI score 
can be found on the HRC website.28 Alpha testing of state 
laws and policies indicates a good fit for combining all policy 
items into 1 scale as we did for this analysis (72 items; 
α = .9677).

Covariates 
Our covariate selection is guided by the Aday-Anderson be
havioral model for health services utilization.29 This model 

Figure 1. Map of the United States and State Equality Index score using Human Rights Campaign data for states that participated in the 2022 Behavioral 
Risk Factor Surveillance Survey (BRFSS) sexual orientation and gender identity module. Abbreviation: SOGI, sexual orientation and gender identity.
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ensures that a broad range of social, economic, and clinical 
factors that interact to share health outcomes are considered. 
Predisposing factors, individual characteristics that influence 
health care use, include sociodemographic covariates includ
ing age (18–24 years, 25–44 years, 45–64 years, 65+ years), 
race/ethnicity (Non-Hispanic American or Alaska Native, 
Non-Hispanic Asian or Native Hawaiian or Other Pacific 
Islander, Non-Hispanic Black or African American, Latinx/ 
Hispanic, and Other/Multiracial); non-English speaker; and 
urban residence; and socioeconomic covariates including edu
cational attainment (high school or less, some college, and col
lege graduate). Enabling factors, resources and conditions that 
influence health care use, include marital status (married, di
vorced/widowed/separated, never married, and unmarried 
couple), employment status (employed, unemployed, not in 
the labor force), and insurance status. Need factors, an indi
vidual’s perceived and objectively evaluated health status, 
were not include in the model due to endogeneity that would 
bias the models.

Statistical analysis 
All analyses were conducted using Stata 18 (StataCorp LLC, 
College Station, TX). Descriptive statistics were calculated 
and presented for variables included in all models. Due to 
the dichotomous nature of our 3 outcome variables and to 
test the relationship between state-level LGBTQ+ policy envir
onment and health outcomes, we utilized multilevel, 
mixed-effects logistic regression, expressed in adjusted odds 
ratios (aORs). To account for data clustering by state, we in
cluded the US state where the respondent resided at the time 
of the survey as a random intercept. We present the most par
simonious models by re-specifying models after assessing mul
ticollinearity by dropping income and other covariates that 
were too closely associated with each other. Adjusted ORs 
with 95% CIs and 2-sided P values are reported with a 
P < .05 threshold for significance.

There are likely a host of other state-level variables that may 
confound the association between LGBTQ+ policy environ
ment and health. Thus, as a test of robustness, we present sev
eral models where we controlled for additional state-level 
covariates. These include 2022 indicators of whether the state 
had expanded Medicaid, state gross domestic product (GDP), 
state-level uninsured rates, and partisanship of the state 
governor.30,31

Limitations 
There are limitations to every study. First, the BRFSS is a na
tional cross-sectional survey with an optional SOGI module. 
Only 33 out of the 50 states participated in the SOGI module, 
meaning that the population of LGBT respondents was under
represented. Also, the states not participating in the SOGI 
module (AL, AZ, AR, CA, DE, FL, ID, KY, ME, MS, NE, 
NH, NY, OR, SC, SD, TN, WY) were overly represented in 
the US South, where a majority of Black LGBTQ+ adults res
ide (11 out of 18 without the SOGI module are in the US South 
Census region). Additionally, it is likely that the BRFSS not 
only underestimates LGBTQ+ respondents but underesti
mates LGBTQ+ respondents of color. Recent private polling 
estimates that 7.6% of the US population identifies as 
LGBTQ+. While the BRFSS has weighted estimates of 
11% and 15% of LGBT respondents identifying as Black 

and Hispanic, respectively, other estimates show 12% and 
21% of the LGBT population identifying as Black and 
Hispanic, respectively.32,33 Similar incongruences were found 
in educational and income measures. We believe that the 
BRFSS may not fully capture the behaviors of and risk factors 
for LGBTQ+ adults of color. Importantly, as the BRFSS con
tains cross-sectional data and the analytic models we selected 
cannot ascertain causality, our analysis is not a rigorous as
sessment of the impact of the policies and laws included in 
our composite measure of LGBTQ+ policy environment.

Several measurement decisions warrant mentioning. Our 
measure of LGBTQ+ policy environment cannot capture the 
duration of the observed policy environment. For example, 
we have no way to ascertain how long individuals have lived 
in each state, nor does our measure capture how long the pol
icy environment of each state has been in place. Our scoring 
schematic for our policy measure also assumes each of our 
72 indicators are of equal importance when it is possible 
that some indicators may be more salient than others. 
Additionally, we elected to dichotomize our outcome varia
bles, which provides the best analytic approach but erases po
tential variation across each measure.

Last, this study did not look at differences across race and 
ethnicity despite evidence demonstrating different health out
comes for LGBTQ+ people of color. Due to the sampling is
sues previously mentioned, BRFSS sample sizes for 
subgroups of LGBTQ+ respondents of color are extremely 
small, with limited statistical power. The findings would be 
spurious, and we would have been unable to make meaningful 
inferences. The lack of available data on LGBTQ+ adults of 
color in national health surveys is a public health issue that 
should be addressed as researchers and policymakers work 
to eliminate health disparities within this population.

Results 
Table 1 presents descriptive characteristics for the full study 
sample by LGBT status. Overall, over 1 in 5 LGBT respond
ents reported poor/fair self-rated health (21.19%), nearly 
30% reported a high mental health burden, and over 16% re
ported a high physical health burden. The prevalence of these 
poor health outcomes varied by LGBT status. Among cisgen
der LGBT adults, gay men had the lowest prevalence of poor/ 
fair self-rated health (15.56%) and high mental health burden 
(18.44%), and bisexual men had the lowest prevalence of high 
physical health burden (11.82%). Bisexual women had the 
highest prevalence of all 3 poor health outcomes. 
Transgender and nonbinary respondents generally reported 
a higher prevalence of poor health outcomes compared with 
cisgender respondents.

State policy environment scores averaged 3.68 (SD: 26.35). 
Although policy scores ranged from a low of 1.45 for trans
gender straight men to 7.24 for transgender sexual minority 
men, scores did not significantly differ across LGBT status.

Tables 2–4 present results from multilevel, mixed-effects lo
gistic regression analysis with respondent state set as a random 
intercept. Model fit for all models indicated that multilevel 
models with random intercepts provided a substantially better 
fit than a standard logistic regression model or a standard 
logistic regression model with random or fixed effects. In base
line models, as LGBTQ+ policy environment scores increased, 
indicating more protective policy environments, the odds of 
reporting poor/fair self-rated health, high mental health 
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Table 2. Multilevel mixed-effects logistic regressions for fair/poor self-rated health, 2022 Behavioral Risk Factor Surveillance Survey.

Variables Baseline Demographics Socioeconomic status

Policy environment 0.996***  

(0.994-0.998)
0.996***  

(0.994-0.998)
0.997***  

(0.995-0.998)
LGBT status (ref: cisgender gay man)

Cisgender lesbian 1.102 1.128 1.136
(0.954-1.274) (0.974-1.306) (0.978-1.320)

Cisgender bisexual man 1.292*** 1.425*** 1.340***
(1.124-1.486) (1.235-1.643) (1.158-1.552)

Cisgender bisexual woman 1.433*** 1.669*** 1.527***
(1.276-1.610) (1.477-1.885) (1.347-1.730)

Cisgender other sexual minority 1.952*** 1.903*** 1.610***
(1.734-2.198) (1.683-2.153) (1.418-1.827)

Transgender straight man 1.509** 1.463* 1.229
(1.130-2.014) (1.091-1.961) (0.910-1.659)

Transgender straight woman 2.546*** 2.331*** 1.952**
(1.726-3.755) (1.571-3.458) (1.302-2.927)

Transgender sexual minority man 2.486*** 3.002*** 2.646***
(1.857-3.330) (2.223-4.044) (1.947-3.595)

Transgender sexual minority woman 2.010*** 2.174*** 1.815***
(1.572-2.568) (1.634-2.790) (1.404-2.346)

Nonbinary straight adult 1.368 1.230 1.093
(0.857-2.184) (0.764-1.981) (0.671-1.781)

Nonbinary sexual minority adult 2.433*** 2.933*** 2.741***
(1.955-3.030) (2.342-3.674) (2.175-3.454)

Age (ref: 18–24 y)
25–44 y — 1.161** 1.666***

(1.040-1.296) (1.484-1.870)
45–64 y — 1.735*** 2.231***

(1.527-1.972) (1.953-2.548)
65+ y — 1.790*** 1.518***

(1.558-2.055) (1.307-1.762)
Race/ethnicity (ref: NH White)

NH Black — 1.161* 1.039
(1.013-1.331) (0.904-1.196)

Hispanic — 1.168* 1.057
(1.031-1.323) (0.930-1.202)

NH American Indian or Alaska Native — 1.346* 1.148
(1.033-1.755) (0.875-1.508)

NH Asian/NHOPI — 0.904 0.888
(0.774-1.055) (0.758-1.041)

Other/multiracial — 1.354*** 1.213*
(1.138-1.610) (1.015-1.448)

Marital status (ref: married)
Divorced/widowed/separated — 1.734*** 1.507***

(1.569-1.917) (1.359-1.670)
Never married — 1.498*** 1.364***

(1.361-1.649) (1.236-1.506)
Unmarried couple — 1.275*** 1.238**

(1.118-1.453) (1.082-1.417)
Non-English speaker — 2.046*** 1.497***

(1.634-2.562) (1.180-1.899)
Urban residence — 0.955 1.018

(0.835-1.091) (0.888-1.167)
Educational attainment (ref: HS or less)

Some college — — 0.806***
(0.738-0.881)

College graduate — — 0.438***
(0.399-0.480)

Employment status (ref: employed)
Unemployed — — 1.935***

(1.686-2.221)
Not in labor force — — 2.462***

(2.258-2.684)
Uninsured — — 1.163*

(1.011-1.338)
Constant 0.189*** 0.0951*** 0.0876***

(0.170-0.209) (0.0768-0.118) (0.0700-0.110)

All models include level 1 individual(n = 19 588) and level 2 state (groups = 33). All models include respondent state of residence as random intercept. 
Coefficient represents odds ratio; 95% CI in parentheses. ***P < .001, **P < .01, *P < .05.
Abbreviations: HS, high school; LGBT, lesbian, gay, bisexual, transgender; NH, Non-Hispanic; NHOPI, Native Hawaiian or Other Pacific Islander; ref, 
reference.
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Table 3. Multilevel mixed-effects logistic regressions for high mental burden, 2022 Behavioral Risk Factor Surveillance Survey.

Variables Baseline Demographics Socioeconomic status

Policy environment 0.997**  

(0.995-0.999)
0.997**  

(0.996-0.999)
0.998*  

(0.997-1.000)
LGBT status (ref: cisgender gay man)

Cisgender lesbian 1.296*** 1.369*** 1.392***
(1.135-1.479) (1.194-1.570) (1.212-1.599)

Cisgender bisexual man 1.564*** 1.315*** 1.244**
(1.375-1.778) (1.151-1.503) (1.086-1.424)

Cisgender bisexual woman 2.654*** 2.054*** 1.964***
(2.387-2.951) (1.837-2.296) (1.754-2.199)

Cisgender other sexual minority 1.714*** 1.865*** 1.696***
(1.530-1.921) (1.655-2.102) (1.502-1.914)

Transgender straight man 1.937*** 1.521** 1.386*
(1.307-2.872) (1.131-2.046) (1.028-1.870)

Transgender straight woman 5.012*** 2.845*** 2.506***
(3.811-6.592) (1.884-4.295) (1.652-3.802)

Transgender sexual minority man 2.886*** 3.138*** 2.899***
(2.306-3.611) (2.364-4.165) (2.176-3.862)

Transgender sexual minority woman 0.848 2.217*** 1.942***
(0.514-1.400) (1.758-2.794) (1.535-2.458)

Nonbinary straight adult 5.197*** 1.052 1.021
(4.235-6.378) (0.626-1.768) (0.605-1.723)

Nonbinary sexual minority adult 1.937*** 3.453*** 3.279***
(1.307-2.872) (2.796-4.266) (2.647-4.063)

Age (ref: 18–24 y)
25–44 y — 0.704*** 0.869**

(0.643-0.771) (0.790-0.955)
45–64 y — 0.417*** 0.479***

(0.372-0.468) (0.426-0.538)
65+ y — 0.194*** 0.181***

(0.169-0.224) (0.155-0.210)
Race/ethnicity (ref: NH White)

NH Black — 0.885 0.825**
(0.777-1.009) (0.723-0.941)

Hispanic — 1.001 0.929
(0.896-1.119) (0.829-1.040)

NH American Indian or Alaska Native — 0.878 0.768
(0.671-1.147) (0.585-1.009)

NH Asian/NHOPI — 0.789** 0.784**
(0.683-0.911) (0.678-0.907)

Other/multiracial — 1.296** 1.193*
(1.107-1.517) (1.017-1.400)

Marital status (ref: married)
Divorced/widowed/separated — 1.884*** 1.695***

(1.701-2.086) (1.528-1.880)
Never married — 1.518*** 1.413***

(1.389-1.658) (1.291-1.546)
Unmarried couple — 1.595*** 1.547***

(1.420-1.790) (1.376-1.740)
Non-English speaker — 0.278*** 0.208***

(0.203-0.380) (0.151-0.288)
Urban residence — 1.065 1.116

(0.932-1.216) (0.976-1.277)
Educational attainment (ref: HS or less)

Some college — — 0.945
(0.868-1.028)

College graduate — — 0.589***
(0.541-0.641)

Employment status (ref: employed)
Unemployed — — 1.778***

(1.563-2.022)
Not in labor force — — 1.595***

(1.469-1.732)
Uninsured — — 1.211**

(1.063-1.381)
Constant 0.226*** 0.309*** 0.306***

(0.203-0.251) (0.254-0.377) (0.249-0.376)

All models include level 1 individual (n = 19 333) and level 2 state (groups = 33). All models include respondent state of residence as random intercept. 
Coefficient represents odds ratio; 95% CI in parentheses. ***P < .001, **P < .01, *P < .05.
Abbreviations: HS, high school; LGBT, lesbian, gay, bisexual, transgender; NH, Non-Hispanic; NHOPI, Native Hawaiian or Other Pacific Islander; ref, 
reference.
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Table 4. Multilevel mixed-effects logistic regressions for high physical burden, 2022 Behavioral Risk Factor Surveillance Survey.

Variables Baseline Demographics Socioeconomic status

Policy environment 0.997***  

(0.995-0.9)
0.997***  

(0.995-0.999)
0.998**  

(0.996-0.999)
LGBT status (ref: cisgender gay man)

Cisgender lesbian 1.192* 1.194* 1.201*
(1.017-1.397) (1.017-1.402) (1.020-1.414)

Cisgender bisexual man 0.966 1.077 1.040
(0.819-1.138) (0.911-1.273) (0.877-1.233)

Cisgender bisexual woman 1.512*** 1.764*** 1.624***
(1.330-1.719) (1.541-2.019) (1.415-1.864)

Cisgender other sexual minority 1.734*** 1.751*** 1.525***
(1.518-1.981) (1.526-2.010) (1.325-1.756)

Transgender straight man 1.573** 1.514* 1.330
(1.146-2.160) (1.098-2.086) (0.959-1.845)

Transgender straight woman 2.294*** 2.052** 1.788*
(1.489-3.534) (1.325-3.178) (1.143-2.798)

Transgender sexual minority man 1.945*** 2.529*** 2.238***
(1.389-2.723) (1.794-3.566) (1.575-3.180)

Transgender sexual minority woman 1.320 1.448* 1.199
(0.980-1.778) (1.070-1.959) (0.881-1.632)

Nonbinary straight adult 1.591 1.483 1.331
(0.979-2.584) (0.908-2.423) (0.808-2.195)

Nonbinary sexual minority adult 2.470*** 3.122*** 2.916***
(1.950-3.130) (2.447-3.984) (2.274-3.741)

Age (ref: 18–24 y)
25–44 y — 1.370*** 1.885***

(1.202-1.562) (1.645-2.160)
25–44 y — 2.135*** 2.573***

(1.842-2.476) (2.209-2.997)
65+ y — 2.003*** 1.509***

(1.706-2.351) (1.272-1.789)
Race/ethnicity (ref: NH White)

NH Black — 0.812* 0.741***
(0.690-0.956) (0.628-0.875)

Hispanic — 0.980 0.911
(0.849-1.132) (0.786-1.056)

NH American Indian or Alaska Native — 1.246 1.109
(0.927-1.674) (0.820-1.500)

NH Asian/NHOPI — 0.824* 0.814*
(0.690-0.984) (0.679-0.975)

Other/multiracial — 1.559*** 1.411***
(1.298-1.872) (1.171-1.702)

Marital status (ref: married)
Divorced/widowed/separated — 1.689*** 1.514***

(1.516-1.882) (1.355-1.692)
Never married — 1.275*** 1.164**

(1.146-1.419) (1.044-1.299)
Unmarried couple — 1.218** 1.196*

(1.053-1.408) (1.031-1.386)
Non-English speaker — 1.193 1.015

(0.905-1.574) (0.759-1.357)
Urban residence — 0.960 0.988

(0.829-1.112) (0.851-1.147)
Educational attainment (ref: HS or less)

Some college — — 0.969
(0.876-1.071)

College graduate — — 0.602***
(0.543-0.667)

Employment status (ref: employed)
Unemployed — — 2.138***

(1.835-2.492)
Not in labor force — — 2.687***

(2.441-2.956)
Uninsured — — 0.929

(0.785-1.098)

Constant 0.140*** 0.0688*** 0.0549***
(0.125-0.157) (0.0542-0.0873) (0.0427-0.0706)

All models include level 1 individual(n = 19 249) and level 2 state (groups = 33). All models include respondent state of residence as random intercept. 
Coefficient represents odds ratio; 95% CI in parentheses. ***P < .001, **P < .01, *P < .05.
Abbreviations: HS, high school; LGBT, lesbian, gay, bisexual, transgender; NH, Non-Hispanic; NHOPI, Native Hawaiian or Other Pacific Islander; ref, 
reference.
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burden, and high physical health burden significantly de
creased (aOR: 0.996; 95% CI: 0.994–0.998; P < .001 for self- 
rated health; aOR: 0.997; 95% CI: 0.995–0.999; P < .007 for 
high mental health burden; aOR: 0.997; 95% CI: 0.995– 
0.999; P < .001 for high physical health burden). These asso
ciations remained significant after adjusting for a host of 
demographic and socioeconomic status covariates (aOR: 
0.997; 95% CI: 0.995–0.998; P < .001 for self-rated health; 
aOR: 0.998; 95% CI: 0.997–1.00; P < .05 for high mental 
health burden; aOR: 0.998; 95% CI: 0.996–0.999; P < .01 
for high physical health burden.

Table 5 presents results from robustness checks controlling 
for 4 state-level covariates. All models are fully adjusted for 
individual-level covariates (LGBT status, age, race/ethnicity, 
marital status, english proficiency, educational attainment, 
employment status, and insurance status). For each outcome, 
we first present aORs for each state-level covariate and 
then present a final model including all 4 state-level covariates. 
Final models demonstrate that state-level policy is robustly 
associated with fair/poor self-rated health, high mental 
health burden, and high physical health burden. Similar 
to models fully adjusted for individual-level covariates 
discussed above and presented in Tables 2–4, the significant 
association between state-level policy and each health out
come holds with the introduction of additional state-level 
covariates.

Figure 2 presents the predicted probabilities of reporting 
poor/fair self-rated health, high mental health burden, and 
high physical health burden, each by state LGBTQ+ policy 
score. Across all 3 outcomes, increasing policy scores, indicat
ing a more protective LGBTQ+ policy environment, were as
sociated with significantly lower predicted probabilities for 
poor reported health outcomes. For poor/fair self-rated 
health, the predicted probability of reporting poor/fair self- 
rated health in the most restrictive policy environment was 
0.225 (95% CI: 0.205–0.245), holding all other covariates 
constant. In contrast, in the most protective policy environ
ment, the predicted probability of reporting poor/fair self- 
rated health dropped to 0.164 (95% CI: 0.148–0.180). In 
the most restrictive policy environment, the predicted prob
ability of reporting a high mental health burden was 0.287 
(95% CI: 0.263–0.311), compared with 0.245 (95% CI: 
0.224–0.267) in the most protective policy environment. 
Finally, in the most restrictive policy environment, the pre
dicted probability of reporting a high physical health burden 
was 0.163 (95% CI: 0.147–0.179) vs 0.126 (95% CI: 
0.114–0.139) in the most protective policy environment.

Discussion 
The purpose of this study was to leverage the PDOH conceptual 
framework to examine if and to what extent state LGBTQ+ 
policies predicted health among LGBTQ+ individuals. Our 
findings demonstrated that LGBT respondents in states with 
more protective policy environments were less likely to report 
poor/fair self-rated health, high mental health burden, and 
high physical health burden than other LGBT respondents. 
Additionally, as state policy environments became more re
strictive, poor self-rated health and high mental and physical 
health burden increased. That is, the inequalities in health out
comes were larger in states with less protective LGBTQ+ pol
icy environments.

We took a novel approach to examine the relationship be
tween state-level PDOH and health among LGBT popula
tions. Where other research on policy determinants of 
LGBTQ+ health has found PDOH to be significantly associ
ated with the mental, behavioral, and physical health of 
LGBTQ+ populations,34 our measure of state policy as a 
PDOH was more encompassing and posited that the absence 
of protective policy was not benign. Much of the literature 
examining these questions captures state-level policy environ
ments with a single policy item, or fewer than 10 policies or 
laws, and generally focuses on protective policies only.34 In 
contrast, we captured the state policy environment with 72 in
dicators and used a scoring system encompassing protective 
and restrictive policies and laws.

This study’s findings were consistent with previous studies 
demonstrating that state policies affect LGBT people’s 
health.34,35 In addition to providing evidence of the mental 
health burden associated with restrictive policy environments, 
our findings demonstrate the physical implications of non- 
protective policy climates. Since the SEI includes 72 indicators 
of state-level equality, future studies should disaggregate the 
indicators to understand which aspect of the policies has the 
greatest impact on health.

Our findings, building on previous research, highlight the 
critical need for policymakers to consider the broader policy 
environment rather than treating individual laws as isolated 
measures. While the introduction of a single protective policy 
can yield meaningful health improvements for LGBTQ+ indi
viduals, it is only 1 piece of the puzzle. Lasting, systemic 
change requires a comprehensive policy framework that ad
dresses the interconnected factors contributing to inequities. 
By fostering a more cohesive and inclusive policy environ
ment, policymakers can more effectively tackle the deep- 

Figure 2. Predicted probabilities of reporting poor/fair self-rated health, high mental health burden, and high physical health burden by state policy score. 
Abbreviation: LGBTQ+, lesbian, gay, bisexual, transgender, and queer/questioning.
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rooted disparities faced by LGBTQ+ communities and ensure 
sustainable progress. More work is needed to understand the 
pathways by which the PDOH affect access to health care, 
SDOH, and environmental and contextual factors impacting 
LGBTQ+ individuals’ health in states with restrictive policy 
environments. Studies examining the impact of policy envir
onment on health care access, employment, housing, and pub
lic safety would improve our understanding of how policy 
decisions impact SDOH and, in turn, health outcomes.

Results from our study demonstrate that state LGTBQ+ 
policy environment is related to physical health burden in 
LGBT respondents. Minority stress theory posits that stigma, 
prejudice, and discrimination create a hostile and stressful so
cial environment, which causes health problems.36 Stress has 
also been documented to negatively impact memory and the 
cardiovascular, immune, and gastrointestinal systems.37 This 
study demonstrates the critical role of state-level LGBTQ+ 
policies in shaping health outcomes, with findings showing 
that protective policy environments are associated with lower 
rates of poor self-rated health, mental health burden, and 
physical health burden among LGBTQ+ individuals. The re
sults reveal that states with fewer protections have greater 
health disparities, while those with stronger protections have 
significantly better health outcomes. By linking higher policy 
scores to reduced odds of poor health, this research adds to 
the growing evidence that inclusive, non-discriminatory 
policies are essential for mitigating the adverse health effects 
of discrimination and stress experienced by LGBTQ+ 
populations.

Conclusion 
This study highlights the impact of state-level LGBTQ+ pol
icies on the health of LGBT individuals. Using the PDOH 
framework, our analysis shows that states with higher SEI 
scores are linked to better self-rated health and lower mental 
and physical health burdens, while restrictive policies exacer
bate health disparities. The stress from hostile policy environ
ments likely affects health through stress-related pathways, 
underscoring the need for further research to identify harmful 
policy components and their impact on care access and well- 
being. Improved data collection is also essential to ensure bet
ter representation of LGBTQ+ individuals, particularly 
LGBTQ+ people of color, in national health surveys. In con
clusion, protective state-level policies are crucial for LGBTQ 
+ health, and policymakers should consider the broader health 
implications of their decisions.
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