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Abstract

Background Sexual and gender minority young adult (SGM YA) populations use tobacco at higher rates than their
non-SGM YA peers. Prior studies have identified significant correlations between interpersonal stigma and tobacco
use, yet structural stigma may also influence tobacco use among SGM YA. This study aimed to assess the indirect
effects of structural stigma on current tobacco use among SGM YA and non-SGM YA via depletion of economic
resources, interpersonal discrimination, and perceived psychological stress.

Methods Structural Equation Modeling was used to conduct a secondary data analysis from a cross-sectional
parent study. Eligible participants were 18-35 years old and currently residing in the U.S. (N=2,649). Current use

of combustible cigarettes and nicotine vapes was our dependent variable. Our independent variable of interest,
structural stigma, was a latent variable comprised of three state-level indicator items: Attitudes toward SGM people,
SGM protective policies (absence of), and SGM discriminatory policies (introduced or passed in 2022). We assessed
three mediators of interest: Depletion of economic resources was a latent variable, which included two indicator
items: food insecurity and financial strain. Interpersonal discrimination and perceptions of psychological stress were
also assessed. Covariates included race/ethnicity, age, and educational attainment.

Results Structural stigma was indirectly associated with current tobacco use via depletion of economic resources
for SGM YA, but not non-SGM YA. Structural stigma was not indirectly associated with current tobacco use via
interpersonal discrimination or psychological stress for either group.

Conclusions Future tobacco intervention research should consider the role of structural stigma when working with
SGM YA, specifically, how interventions promoting economic stability may influence tobacco use and cessation in this
population.
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Background

Smoking remains one of the leading causes of prevent-
able death in the United States (US) accounting for
approximately 480,000 deaths in the US each year [1].
Sexual and gender minority young adult (SGM YA) pop-
ulations use tobacco at significantly higher rates than
their non-SGM YA peers, with disparities beginning in
adolescence and continuing into young adulthood [2-4].
The Minority Stress Model (MSM) purports that the
unique multilevel stressors experienced by SGM YA lead
them to engage in risky health behaviors (such as nico-
tine vape and cigarette use) at higher rates [5]. The MSM
specifically suggests that distal minority stressors, such as
discrimination and discriminatory policies, lead to proxi-
mal minority stressors or internalized processes such as
internalized queerphobia and perceived discrimination,
which in turn can engender negative health outcomes
such as tobacco use. Prior studies have identified signifi-
cant correlations between minority stressors and tobacco
use; however, most of these studies have focused on indi-
vidual and interpersonal stigma, including experiences of
internalized queerphobia and perceived discrimination
[6]. Yet, structural or societal-level stressors may also
influence tobacco use among SGM YA.

Structural stigma has been defined as “societal-level
conditions, cultural norms, and institutional policies that
constrain the opportunities, resources, and wellbeing”
of minoritized populations [7]. In 2023, there were 510
anti-SGM bills introduced in state legislatures in the US,
a three-fold increase from the previous year. This trend is
continuing in 2024, with 527 anti-SGM bills introduced
into state legislatures to date. These bills span a variety of
issues, from laws prohibiting free speech and expression
to those limiting healthcare access for SGM people [8]. A
recent narrative review of quantitative studies examining
the effect of structural stigma on SGM individuals health
found that, to date, 14 studies have examined how struc-
tural stigma is associated with tobacco use among SGM
individuals [9]. These studies examined a diverse set of
exposures and reported mixed results. Seven studies
found that protective structural factors (e.g., community
supportiveness, anti-discrimination laws) decreased rates
of smoking among SGM youth and young adults [10-16].
An additional three studies found that greater levels of
structural stigma (e.g., negative community attitudes,
discriminatory policies) were associated with higher rates
of tobacco use [17-19]. The remaining studies demon-
strated mixed effects. For example, a study of US adults
indicated that legalization of same sex relationships led
to higher smoking among women in same sex households
but not men [20]. None of these studies examined medi-
ating mechanisms by which structural stigma may influ-
ence tobacco use among SGM YA.
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Ecological models of population health hypothesize
that upstream factors, such as living in SGM discrimina-
tory contexts (i.e., experiencing structural stigma) deplete
the social and economic resources available to SGM peo-
ple by legitimizing and institutionalizing discriminatory
practices (e.g., employment and wage discrimination)
and increasing interpersonal discrimination experiences.
These factors, in turn, contribute to individual-level eco-
nomic instability (e.g., poverty status, food insecurity),
ultimately leading to increased psychological stress and
coping behaviors (e.g., smoking) [21]. Previous work sup-
ports this hypothesis, though this work is sparse, with
only 10% of studies examining structural stigma and its
relation to health having examined mediating effects
[9]. The extant literature has predominantly explored
interpersonal and individual-level minority stress (e.g.,
discrimination experiences, internalized queerphobia)
as candidate mechanisms between structural stigma
and mental health outcomes [9]. Generally, these stud-
ies find that SGM youth and adults living in states with
high structural stigma (vs. low structural stigma) expe-
rience greater interpersonal and internalized minor-
ity stress, which is associated with poor mental health.
More recently, Romm and colleagues examined 7 policy
categories (relationship/parent recognition, nondiscrimi-
nation, religious exemptions, LGBTQ youth, healthcare,
criminal justice, gender identity documents) and their
direct and indirect effects on tobacco use. The authors
found that residing in states with limited relationship/
parent recognition policies indirectly predicted higher
odds of e-cigarette use through mental health; weaker
nondiscrimination policies indirectly predicted using
more tobacco products through internalized stigma; and
negative healthcare policies indirectly predicted higher
odds of cigarette and any tobacco use through commu-
nity connectedness [22]. Although this study considered
mediating mechanisms suggested by the MSM (i.e., inter-
nalized stigma and community connectedness), it did not
consider how structural stigma may influence tobacco
use via socioeconomic determinants such as income
and food insecurity which have previously been shown
to be among the strongest correlates of tobacco use
among adults generally [23, 24]. No studies have exam-
ined economic factors as candidate mechanisms between
structural stigma and poor health outcomes. However,
in one study of gay men, individuals living in states with
greater structural stigma (defined as prejudicial atti-
tudes) reported decreased wages, and prejudice coming
from their workplace managers was found to mediate
this association [25]. Together, this body of theoretical
and empirical research suggests that structural stigma
may be influencing health outcomes among SGM people
through several mediating mechanisms.
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Purpose of the study

This study builds on the limited evidence testing the
mechanisms through which structural stigma influences
SGM YA health behaviors. We aimed to assess the indi-
rect effects of structural stigma on current tobacco use
among SGM YA and cisgender and heterosexual YA
(non-SGM YA). Consistent with ecological and minor-
ity stress models, we examined the potential pathways
that may create and exacerbate disparities in tobacco
use. Specifically, we were interested in how the deple-
tion of economic resources, interpersonal discrimina-
tion, and perceived psychological stress might mediate
the relationship between structural stigma and current
tobacco use. To more strongly establish causal inferences
about the influence of structural stigma on health, lead-
ing scholars recommend that studies examine whether
structural stigma affects health among the stigmatized
group (i.e., SGM YA), but not the non-stigmatized group
(i.e.,, non-SGM YA). If the relationship between structural
stigma and health is observed only in the stigmatized
group, this increases confidence that this result is due
to structural stigma itself [26]. Therefore, in the present
study we included non-SGM YA as a comparison group
to examine the specific effects of structural stigma on
tobacco use among SGM and non-SGM YA.

Methods

Study design

This study is a secondary data analysis from a larger,
cross-sectional parent study meant to evaluate the effec-
tiveness of tobacco public health education messages
among young adults aged 18-35 years old. This age group
is particularly vulnerable to tobacco use. Emerging young
adults (age 18-24 years old) are considered in a period
of transition, exploration, and risk-raking, which may
include tobacco use. While established young adults
(age 25-35 years) continue to experience substantial
life transitions, including financial instability and inde-
pendence, which may influence tobacco use. Given that
quitting tobacco use before age 35 years prevents signifi-
cant reduction in years of life lost due to tobacco-related
health harms, studies that can identify potential inter-
vention points to reduce tobacco use among young adults
aged 18-35 years old is critical for population health
promotion.

Participant completed surveys between September and
November 2022. Prolific (https://www.prolific.co/), an
online subject recruitment platform, was used to recruit
participants, due to its large access to US nationals
(~38.000), its base of young adults (approximately one-
third are <35 years old), and its effectiveness for reach-
ing minoritized populations, including SGM people. The
parent study purposively oversampled SGM people, peo-
ple who smoke cigarettes, and people who vape nicotine.
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We also sampled proportionally for each racial/ethnic
group per US Census 2020 estimates. Potential partici-
pants were prescreened via Prolific. Those who met the
eligibility criteria of being aged 18-35 years old and
currently residing in the US were directed to an online
consent form. After consenting, participants (N=2,857)
were directed to a Qualtrics survey. They received $4.50
for participating. The parent study was approved by
The Ohio State University Institutional Review Board
(2021C0020).

Measures

Measures are described in detail in Table 1. Our sample
included two subgroups of interest: SGM YA and non-
SGM YA. We used two items to assess participants’ self-
reported sexual identity group and self-reported gender
identity group. Individuals identifying with sexual or gen-
der minority identity groups (e.g., lesbian, gay, bisexual,
queer, transgender, nonbinary) were defined as SGM;
those identifying as both cisgender and heterosexual
were defined as non-SGM individuals. Our dependent
variable, current tobacco use, was a latent variable com-
prised of two indicator items: past 30-day use of combus-
tible cigarettes or past 30-day use of nicotine vapes. Our
independent variable of interest, structural stigma, was
a latent variable comprised of three state-level indicator
items: Attitudes toward SGM people [27], SGM protec-
tive policies (absence of) [28], and SGM discriminatory
policies (introduced or passed in 2022) [29]. Policies
were analyzed at the state-level, with scores indicating
the number of areas in which there was absence of pro-
tective policies for SGM people and the number of cat-
egories in which there had been introduced and enacted
legislation targeting SGM rights. Attitudes were aggre-
gated at the regional level, with higher than the national
average anti-SGM sentiments in 5 categories adding to
the overall score. The same regional score was prescribed
to each state within the region. These scores were then
added and assigned to participants by their state of resi-
dence. Data was taken from the ACLU rather than other
sources because we wanted to examine the influence of
contemporary policy changes, including the introduction
of bills as well as polices that were adopted, which is bet-
ter extrapolated from the ACLU. More details are pro-
vided in Table 1 (additional details by state are provided
in Supplementary Table 1). We assessed three mediators
of interest: Depletion of economic resources was a latent
variable, which included two indicator items. The first
assessed past 12-month experiences of food insecurity
and the second assessed perceived financial strain. Inter-
personal discrimination was assessed using the everyday
discrimination scale, which assesses self-reported fre-
quency of daily discrimination experiences in social situ-
ations [30]. We used a general measure of discrimination
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Table 1 Survey measures

Variable Question Coding

Independent Variable: Structural stigma

Attitudes toward  1."Homosexual couples should have the right to marry one another” 1=Level of anti-gay prejudice at the

sexual minori- 2."If somebody in your community suggested that a book in favor of homosexuality — regional-level (indicated by percent

tized people’ should be taken out of your public library, would you favor removing this book, or negative responses to items) was above
not?” the average anti-gay prejudice at the US
3."Should a man who admits that he is a homosexual be allowed to teach in a col- national-level.
lege or university, or not?” 0=Indicated that the level of anti-gay
4."Suppose a gay person wanted to make a speech in your community. Should he be  prejudice at the state-level was below the
allowed to speak, or not?” US national level.
5."What about sexual relations between two adults of the same sex-do you thinkitis Three of the four questions were already
always wrong, almost always wrong, wrong only sometimes, or not wrong at all?” written as dichotomous, such that we

could compare the percent of negative re-
sponses to those questions at the regional
level to the national level. Two questions
required conversion to a dichotomous
response to ensure consistency across

the five items. For the first item, related to
homosexual sexual relations, we summed
the percent of responses indicating that
same-sex relations were wrong at least

to some degree before comparing the
percent of prejudicial responses at the re-
gional- and national-levels. For the second
item, related to the rights of homosexual
couples to marry, we summed the percent
of responses indicating that homosexual
relations were wrong at least to some
degree before comparing the percent of
prejudicial responses at the regional- and
national-levels. We then summed the five
anti-gay prejudice questions into a single
summed value (0-5) that represented

the sum prejudicial attitudes at a regional
level. These data are only available at the
aggregate level by region, so the results
from each region were extrapolated to
individual states to give a state-level
estimate of anti-gay prejudice.

Absence of Pro-  Protective policies for SGM people include protections against employment 1=The absence of a law in 2022 that
tective Policies’  discrimination, housing discrimination, discrimination in public accommodations, protected against discrimination based on
credit discrimination, and discrimination against state employees. Different states gender identity in each of the 5 domains

have differing policies protecting SGM people from these kinds of discrimination. The as a“1”(range 0-5). We also coded the
Movement Advancement Project collected and summarized these policies by state.  absence of a law that protected projected
States included some policies that only protected lesbian, gay, and bisexual (LGB) against discrimination based on sexual
individuals, while some also included protections for transgender individuals. orientation in each of the five domains as
a"1"(range 0-5).
0=Presence of a protective law
These two subscales were summed to cre-
ate a total score (0-10) representing the
lack of absence of SGM protective policies
at the state-level. These data were ac-
cessed and saved in May 2023. However,
the MAP website indicates there was no
need for an update (e.g. there were no
changes in State laws) since December
10, 2020.
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Variable

Question

Coding

Recently Intro-
duced or Passed
Discriminatory
State Policy’

Mediators

Differing bills targeting SGM rights have been under consideration and enacted in
state-level legislatures across the country. We gathered data from the American Civil
Liberties Union (ACLU) documenting the PRESENCE of discriminatory bills that were
introduced and which died, were referred to committee or the governor, or were
introduced and signed into law in the 2022 legislative session. These bills centered
around ten topical areas across two domains: Anti-Transgender Bills (these bills
included: restricting healthcare for transgender youth, single-sex facility restrictions,
excluding transgender youth from athletics, other school or curriculum restrictions,

restrictions on accessing accurate ID, and other bills that target transgender and non-

binary people for discrimination) and Religious exemption Bills (these bills included:
Religious Freedom Restoration Acts, Religious exemptions in healthcare implicating
SGM people, religious exemptions in adoption and foster care, and other religious
exemption bills).

Depletion of economic resources

Food Security*

Perceived Finan-
cial Stress

Interpersonal
Discrimination >

Perceived Stress®

Demographics
Race/ethnicity

The questions in this scale ask you about your feelings and thoughts during the past
12 MONTHS. In each case, please indicate how often you felt or thought a certain
way.

1. How often in the past 12 months, were you worried or stressed about having
enough money to buy nutritious meals?

2. How often in the past 12 months did you worry your food would run out before
you got money to buy more?

3. How often in the past 12 months, did the food you bought not last and you didn't
have money to get more?

The questions in this scale ask you about your feelings and thoughts during the past
12 MONTHS. In each case, please indicate how often you felt or thought a certain
way.

1. How often in the past 12 months, were you worried or stressed about having
enough money to pay your rent or mortgage?

2. How often in the past 12 months, were you worried or stressed about having
enough money to pay for needed medical care or medication?

3. How often in the past 12 months, were you worried or stressed about having
enough money to pay other bills (for example: phone, car, credit cards)?

In your day-to-day life, how often do any of the following things happen to you?

1. You are treated with less courtesy or respect than other people are.

2. You receive poorer service than other people at restaurants or stores.

3. People act as if they think you are not smart.

4. People act as if they are afraid of you.

5.You are called names or insulted.

6.You are threatened or harassed.

The questions in this scale ask you about your feelings and thoughts during the last
month. In each case, please indicate how often you felt or thought a certain way.

1. In the last month, how often have you felt that you were unable to control the
important things in your life?

2.In the last month, how often have you felt confident about your ability to handle
your personal problems?

3.In the last month, how often have you felt that things were going your way?

4. In the last month, how often have you felt difficulties were piling up so high that
you could not overcome them?

What racial and/or ethnic groups do you identify with? (Check all that apply)
o Asian

o Black/African American

o Hispanic/Latinx/Latino/Latina

o Middle Eastern

o Native American or Alaskan Native

o Pacific Islander

o White/Caucasian

o | use other words to describe my race and ethnicity

1=The introduction of a bill in 2022 in
each topical area across the three domains
in the state (range 0-10)

And/or

1=Adoption AND signing into law of a bill
in 2022 in each of the topical areas in the
state (range 0-10).

0=No law passed or introduced in that
topical area in the state

These two subscales were summed to cre-
ate a total score (0-20) representing the
presence of SGM discriminatory policies
introduced in the 2022 legislative session.

Answer options ranged from 1 (Never) to
5 (Very Often).

Responses were summed (Cronbach’s
alpha: SGM =0.90, non-SGM=0.91 Range:
3-15)

Answer options ranged from 1 (Never) to
5 (Very Often).

[tems were summed to construct a single
measure of financial strain (Cronbach’s
alpha: SGM=0.86, non-SGM =0.88; Range:
3-15)

Answer options ranged from 1 (Never) to
5 (Almost every day).

[tems were summed and averaged (Cron-
bach’s alpha=SGM=0.84, non-SGM =0.86;
Range 1-5).

Answer options ranged from 1 (Never) to
5 (Very Often).

[tems were summed and averaged (Cron-
bach’s alpha=SGM=0.83, non-SGM=0.81;
Range 1-5).

0 ="White/Caucasian”

1 ="BIPOC+" (all other response options,
including those that selected multiple
races)
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Variable

Question

Coding

Age

Education

Sexual Orienta-

tion and Gender
Identity

How old are you? (years)

demo_educ What is your highest grade completed?

o 11th grade

o High school diploma or GED

o Technical school (Vocational Technical, Career Certificate, etc.)

o Some college (not graduated)

o Associate’s Degree

o Bachelor's Degree

0 Master's Degree

o Doctoral Degree or other terminal Professional Degree (e.g. MD, JD)

We know that sexuality and gender are complex and fluid. One challenge with
research is that we need to group people into a smaller number of categories for
statistical analyses. We think it is important to include LGBTQ people of diverse
sexual and gender identities, but we don’t want to assign you to a group that
doesn't feel representative of who you are.

So, we want you to tell us: If you had to be counted in one sexual identity and
one gender identity group, what would you choose?

This was an open response option.
Responses were transformed into a binary
categorical variable.

0=18-24 years

1=25-35years

0=No four-year degree

1=Four-year degree or higher

0=Cisgender and Heterosexual

1=SGM (participants who described their
sexual identity group as lesbian, bisexual,
or asexual, or participants who described
their gender identity group as transgen-
der or nonbinary)

If I had to choose, my sexual identity group would be:
o Alesbian / gay category

o A bisexual / bi+ / pansexual / plurisexual category
o A heterosexual category

o An asexual category

o Unsure because...(please specify)

If I had to choose, my gender identity group would be:

o A trans/transgender category (usually refers to people who were assigned a sex
and gender at birth that does not accurately represent them)
o A cisgender category (usually refers to people who endorse the same sex and/or

gender they were assigned at birth)

o A nonbinary category ( ususally refers to someone who has an identity other than

exclusively woman/female or man/male)
Dependent Variable: Current Tobacco use

Nicotine Have you ever used a nicotine vape or e-cigarette even one time? (Yes/No)

vaping Do you currently use e-cigarettes or electronic nicotine vapes every day, some days,
or not at all?

Combus- Have you ever smoked a combustible tobacco cigarette, even just one puff? (Yes/No)

tible cigarette Do you currently smoke cigarettes every day, some days, or not at all?

smoking

0=Reported either never using an e-
cigarette/nicotine vape, or ever used an
e-cigarette/nicotine vape but currently not
atall.

1=Currently uses e-cigarettes/nicotine
vapes some days or every day.
0=Reported either never smoked a com-
bustible cigarette, or ever smoked a com-
bustible cigarette but currently not at all.
1=_Currently smokes combustible cigarettes
some days or every day.

rather than assessing SGM-specific discrimination expe-
riences so that we could assess the influence of this
hypothesized mediator on tobacco use among non-SGM
YA. Finally, the four-item Perceived Stress Scale was used
to assess individual perceptions of psychological stress
[31]. Covariates included race/ethnicity, age, and educa-
tional attainment.

Analysis

A comprehensive investigation was conducted using
Structural Equation Modeling (SEM) to examine the
association between structural stigma and current

tobacco use, including combustible cigarettes and nico-
tine vapes. This study employed SEM with Maximum
Likelihood Estimation (MLE) to examine the relation-
ship between multiple variables, considering their direct
and indirect effects on current tobacco use. Structural
stigma was our predictor variable. Depletion of economic
resources (financial strain and food insecurity), interper-
sonal discrimination, and perceived psychological stress
were our mediating variables. All SEM analyses were per-
formed in R (V 4-2-2) using the Lavaan package (0-6-16).
We used listwise detection to handle missing data, this
removes cases with any missing values in our variables of
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Table 2 Standardized coefficients for CFA

Observed variable Latent construct B SE
SGMYA

Attitudes Structural Stigma 0.51 0.03
Absence of protective policy Structural Stigma 1.18 0.07
Discriminatory policy Structural Stigma 037 0.03

Financial strain Economic Depletion 0.80 0.05
Economic Depletion 0.94 0.06
Current Tobacco Use 0.60 0.03

Current Tobacco Use 0.54 0.07

Food insecurity
Combustible cigarettes
Nicotine vapes
Heterosexual YA

Attitudes Structural Stigma 0.56 0.03
Absence of protective policy Structural Stigma 1.03 0.05
Discriminatory policy Structural Stigma 0.40 0.03

Financial strain Economic Depletion 091 0.05
Economic Depletion 0.86 0.05
Current Tobacco Use 0.63 0.09

Current Tobacco Use 0.51 0.05

Food insecurity
Combustible cigarettes
Nicotine vapes

Table 3 Descriptive statistics for study variables

Sexualand  Non-SGM
Gender (n=1,368)
Minority
(n=1,281)
Measure NM)  %(SD) NM)  %(SD) X? (1)
Race
White 826 64 757 55 25.87%*
BIPOC' 455 36 629 45
Education
No 4-year degree 675 53 648 47 9.26%*
4-year degree or higher 606 47 738 53
Age
18-24 542 42 384 28 60.93**
25-35 739 58 1002 72
Combustible current
Yes 332 26 426 31 7.59%*
No 949 74 960 69
Vape current
Yes 453 35 499 36 0.10
No 828 65 887 64
Financial strain? 535 369 462 367  5.17%
Food security® 424 370 362 361 443
Interpersonal discrimination*  11.98  4.84 1047 469  8.24*
Perceived stress® 861 356 726 360 9.71%

(1) Black, Indigenous, People of Color; (2) Range: 0-12; (3) Range: 0-12; (4) Range:
0-36; 5.Range: 0-16

*p<0.05, **p<0.01

interest from the analysis. After removing 183 individuals
who were over the age of 35 and an additional 7 individu-
als who did not answer our sexual orientation questions,
no missing values were detected. Modification indi-
ces were inspected for significant areas of model misfit;
however, none were detected so model adjustment was
not necessary. Model fit was evaluated using the follow-
ing fit indices: Comparative Fit Index (CFI), Root Mean
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Square Error of Approximation (RMSEA), and Stan-
dardized Root Mean Squared Residual (SRMR). Indica-
tors of acceptable model fit were considered as CFI>0.9,
RMSEA <006, and SRMR < 008. An alpha of -05 was used
to indicate statistically significant pathways between con-
structs. We conducted Confirmatory Factor Analysis
(CFA) to examine whether our predictor and mediating
variables would best work as latent variables. As seen
in Table 2, the CFA indicated that our three predictor
variables fit best on a single factor, structural stigma, for
both the non-SGM and SGM YA. Our measures of eco-
nomic depletion also loaded onto a single latent variable
as did our two outcome variables (combustible cigarettes
and nicotine vapes). The fit of the CFA for SGM YA and
non-SGM YA was acceptable, RMSEA =0.003, CFI=0.99,
SRMR =0.01 and RMSEA =0.02, CFI=0.99, SRMR =0.01
and respectively.

Results

Sample description

As shown in Table 3, across both groups (n=1,281 SGM
YA and n=1,368 non-SGM YA), most participants were
White (64% SGM YA, 55% non-SGM YA) and had similar
current use of nicotine vapes (35% SGM YA, 36% non-
SGM YA). More non-SGM than SGM YA were Black,
Indigenous, and People of Color (BIPOC; 45% vs. 36%),
aged 25-35 years (31% vs. 26%), held a four-year degree
or higher (53% vs. 47%), and currently smoked combus-
tible cigarettes (31% vs. 26%). SGM YA reported greater
financial strain (M =5-35 vs. M =4-62), food insecurity
(M=4-24 vs. M=3.62), interpersonal discrimination
(M=1198 vs. 10-47), and perceived stress (M =861 vs.
7-26) compared to non-SGM YA.

Preliminary analyses

Bivariate correlations among all measured variables are
presented in Table 4. Among non-SGM YA, our indica-
tor variables of structural stigma (attitudes towards SGM
individuals, SGM discriminatory bills, absence of SGM
protective policies) were not significantly associated with
our outcome variables (current combustible cigarette and
nicotine vape use). Other than financial strain (r=0-06,
p<0:05), our indicator variables of structural stigma were
not related to mediators nor covariates. Given that our
three variables of structural stigma were not indepen-
dently associated with our outcome variables, we exam-
ined them as a single composite variable of structural
stigma. However, there was a significant positive inter-
correlation between our measures of financial strain, food
insecurity, interpersonal discrimination, and perceived
stress. Finally, all covariates (age, race, and education)
were significantly associated with our outcome variables.
For race, being a race other than White was associated
with increased current use of combustible cigarettes and
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nicotine vapes. For education, having less than a four-
year degree was associated with increased current use of
combustible cigarettes and nicotine vapes. For age, being
between 25 and 35 years was associated with greater cur-
rent use of combustible cigarettes, while being between
18 and 24 years was associated with greater current use
of nicotine vapes. Latinx ethnicity was not significantly
associated with our outcome variables among non-SGM
YA.

Among SGM YA, like non-SGM YA, none of our indi-
cator variables of structural stigma were directly asso-
ciated with current use of combustible cigarettes or
nicotine vapes. However, discriminatory bills under con-
sideration were positively associated with financial strain
and enacted discriminatory bills were positively associ-
ated with food insecurity. There was a significant posi-
tive intercorrelation between our measures of financial
strain, food insecurity, experiences of interpersonal dis-
crimination, and perceived stress. Finally, like non-SGM
YA, being between 25 and 35 years was associated with
greater current use of combustible cigarettes, while being
between 18 and 24 years was associated with greater cur-
rent use of nicotine vapes for SGM YA. No other covari-
ates were associated with outcome variables among the
SGM YA group.

Model fit

SEM was used to test the hypothesized model (Figs. 1
and 2), examining the indirect effects of structural stigma
(i.e., discriminatory attitudes, discriminatory policies,
and absence of protective policies) on current tobacco
use among subpopulations of SGM and non-SGM YA.
Depletion of economic resources (i.e., food insecurity and
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financial strain) perceived interpersonal discrimination
experiences, and psychological stress were assessed as
mediators between structural stigma and current tobacco
use. The data fit for both SGM YA (x*=267-5, p<0-05,
CFI=0-92, SRMR =0-05, RMSEA =0-06; Fig. 1) and non-
SGM YA (x*=234-6, p<0.05, CFI=0.95, SRMR=0.05,
RMSEA = 0.05; Fig. 2).

Pathways between structural stigma and current tobacco use
among SGM YA

The final model accounted for 5.8% of the variance in
current tobacco use among SGM YA. Structural stigma
was indirectly associated with greater current tobacco
use through depletion of economic resources for the
SGM YA group (p=0-01, z=2-16, p<0-05, Table 5). This
indicates that greater structural stigma is associated with
greater depletion of economic resources which, in turn,
is associated with increased current tobacco use among
our sample of SGM YA. As seen in Table 5, the indirect
effect of structural stigma via interpersonal discrimina-
tion, (p = -0-002, z = -0.46, p >0-05) and via psychological
stress, (B = -0-002, z=1.306, p > 0-05) were not statistically
significant.

Pathways between structural stigma and current tobacco use
among non-SGM YA

The final model accounted for 11-6% of the variance in
current tobacco use for the non-SGM YA group. While
structural stigma was significantly associated with deple-
tion of economic resources among non-SGM YA, there
was not a significant indirect pathway linking structural
stigma and current tobacco use via depletion of eco-
nomic resources for non-SGM YA (p=0-005, z=1.59,

Combustitie

Descremnatory
Polcy

Experences
C——

Deacrimnstion

Fig. 1 Structural equation model assessing theoretically informed pathways between structural stigma and current tobacco use among sexual and

gender minority (SGM) young adults. Indirect effects are in paratheses
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Fig.2 Structural equation model assessing theoretically informed pathways between structural stigma and current tobacco use among non-SGM young

adults. Indirect effects are in paratheses

Table 5 Indirect effects of structural stigma, on current use of combustible cigarettes or nicotine vapes

Indirect pathway

SGM Heterosexual
B SE z B SE z
Tobacco use
Effect of structural stigma via economic depletion 0.012 0.006 2.163* 0.005 0.003 1.590
Effect of structural stigma via interpersonal discrimination -0.002 0.004 -0463 0.000 0.005 0.002
Effect of structural stigma via psychological stress -0.002 0.002 -1.306 -0.001 0.001 -1053

*p<0.05

p>0-05). As seen in Table 5, the indirect effect of struc-
tural stigma via interpersonal discrimination, (f=0-000,
z2=0.002, p>0-05) and psychological stress ( = -0-001, z
=-1.053, p>0-05) were also not statistically significant.

Covariate associations with current tobacco use

In terms of covariates, age was significantly associated
with current tobacco use for non-SGM YA, indicating
that individuals ages 25—-35 years were more likely to use
tobacco compared to those aged 18—24 years. Addition-
ally, race was associated with current tobacco use only
for non-SGM YA, indicating that more BIPOC YA in this
group reported current tobacco use more than White
YA.

Discussion

Our study is one of the first to assess how structural
stigma may influence current tobacco use among SGM
and non-SGM YA via theoretically informed pathways.
As indicated in Figs. 1 and 2, there was no direct effect
of structural stigma on current tobacco use. However,
methodological research has indicated that mediation
or indirect effects can still be present in the absence of

a direct effect and should therefore be examined [32].
Results indicated that structural stigma was indirectly
associated with current tobacco use through the deple-
tion of economic resources (increased financial strain
and food insecurity) for SGM YA, but not for non-SGM
YA. Previous research examining food insecurity among
SGM individuals has found that states with Religious
Freedom Restoration Acts or “religious freedom” laws
allow institutions, including food pantries, to deny ser-
vices to select community members, such as SGM YA,
based on religious beliefs [33]. Such laws may contribute
to the higher rates of food insecurity seen in SGM com-
pared to non-SGM individuals [34]. Additionally, a lack
of familial support has previously been tied to food inse-
curity among SGM YA [35, 36]. In states where anti-SGM
sentiments are especially high, losing connection with
family members can reduce “safety nets” that could sup-
port SGM YA prior to accessing community resources
such as food pantries. Food insecurity has been linked to
tobacco use in a variety of vulnerable populations [24].
Although previous research has indicated that the direc-
tion of the association is unclear (i.e., causality cannot be
established given that the majority of studies, including
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the present one, have been cross-sectional in nature),
both financial strain and stress have been suggested as
possible mechanisms that link food insecurity to tobacco
use for both SGM and non-SGM populations [24]. Appe-
tite suppression is another mechanism that has examined
in the association between food insecurity and tobacco
use (i.e., a physiological effect of nicotine is hunger sup-
pression, whereas nicotine withdrawal causes increased
eating) [24]. Longitudinal studies are needed to further
examine the directionality of the association between
food insecurity and tobacco use. Additionally, states with
less protective policy environments, especially those
in traditionally conservative states, tend to have lower
tobacco taxes which makes these products more acces-
sible as an appetite suppressant [37]. Future research
should consider examining the role tobacco taxes play in
the association between structural stigma, food insecu-
rity, and tobacco use among SGM YA. Nevertheless, our
results indicate depletion of economic resources may be
one mechanism by which structural stigma may influ-
ence current tobacco use among SGM YA. Given the well
documented disparities in tobacco use among SGM YA,
future tobacco intervention studies should consider food
insecurity and financial strain as points of intervention
for this population.

In a recent narrative review examining the role of
structural stigma on health outcomes (including behav-
ioral health), a conceptual model was proposed indicat-
ing that interpersonal discrimination may mediate the
association between structural stigma and behavioral
health (i.e.,, current tobacco use) outcomes [9]. How-
ever, our study is one of the first to examine the pathway
proposed by this conceptual model (i.e., structural stig-
maainterpersonal discriminationabehavioral health out-
comes). In our study, structural stigma was not indirectly
associated with current tobacco use via interpersonal
discrimination. This null finding for an indirect pathway
between structural stigma and current tobacco use via
interpersonal discrimination may be due to construct
operationalization. While our structural stigma measure
was SGM-specific, our interpersonal discrimination mea-
sure assessed perceptions of interpersonal discrimination
for any reason (e.g., due to SGM identity, race/ethnicity,
religion body size, physical ability, etc.) so that we could
assess this construct among non-SGM YA. Additionally,
our follow up interpersonal discrimination question indi-
cated that among our SGM YA group, only 9.55% indi-
cated that their discrimination experiences were due to
sexual orientation and 27.60% indicated that it was due
to gender. Given this small percentage, this could explain
why there was no direct association between structural
stigma and interpersonal discrimination in this study.
However, similar to prior studies [6], we identified a
direct association between interpersonal discrimination
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and current tobacco use. As mentioned previously, lon-
gitudinal studies are needed to examine how structural
stigma may influence interpersonal discrimination over
time and how this, in turn, may influence current tobacco
use among SGM YA. This work should include measures
assessing SGM-specific interpersonal discrimination,
which may be more closely associated with structural
stigma.

Our study has limitations, including the use of cross-
sectional data and the lack of a sufficient sample size
to examine the SGM YA subgroup (e.g., bisexual vs.
gay, or by gender identity, see Supplemental Table 2 for
additional sexual orientation and gender identity data)
as a moderator. Additionally, our measure of attitudes
toward sexual minoritized people focused only on sexual
minorities and did not include questions regarding gen-
der minorities, which is important given that most dis-
criminatory policies being proposed and enacted restrict
the freedoms of gender minority individuals specifically.
Furthermore, we were only able to assess combustible
cigarette and nicotine vape use the prevalence of other
tobacco product use in our sample was too low to mean-
ingfully add these to the analyses. The current study also
did not assess frequency or severity of tobacco use, which
will be important to assess in the association between
structural stigma and tobacco use in future studies.
Finally, our indirect effect of structural stigma on current
tobacco use for SGM YA via economic depletion, while
significant, was small and therefore should be interpreted
cautiously. Nevertheless, our study addressed several
gaps identified previously in the literature and is one of
the few to conduct mediational analyses examining the
indirect effects of structural stigma on health outcomes
among SGM YA. Previous research [18, 19] indicates a
need to examine how structural stigma may indirectly
influence tobacco use among SGM individuals, spe-
cifically, and our study is one of the first to examine this
association as it relates to current tobacco use in SGM
YA. Our study also addresses a gap identified in the liter-
ature [9] by including a non-SGM YA comparison group.
In doing so, we demonstrated that structural stigma is
associated with current tobacco use, via depletion of eco-
nomic resources, for SGM YA only. Given unprecedented
increases in legislation targeting SGM individuals’ rights,
identifying intervention points to attenuate the negative
effects of structural stigma on tobacco use is critical for
promoting SGM individuals health across the life course.

Conclusions

In conclusion, although the association between struc-
tural stigma and health in general has been well estab-
lished among SGM individuals, our study is one the
first to examine the indirect effects of structural stigma
on current tobacco use specifically among a highly
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vulnerable population, SGM YA. Future tobacco cessa-
tion and harm reduction intervention research should
consider the role of structural stigma when working with
SGM YA; specifically, how interventions promoting eco-
nomic stability may influence tobacco use and cessation
in this population. It will also be important to examine
how changes in general attitudes towards SGM indi-
viduals and lack of protective policy and discriminatory
policy toward SGM individuals influences tobacco use in
SGM YA over time, as previous research has indicated
that improvements in structural stigma may be associ-
ated with improvement in life satisfaction in this popula-
tion [38].
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