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Introduction

Many breast cancer screening guidelines recommend mammogram screening as effective
in the early detection of breast/chest' cancer for average risk women? aged 40 to 74 years (Breast
Cancer Screening Guidelines for Women, 2020; Cancer Facts & Figures 2023, 2023;
Monticciolo, 2020). However, recent studies yield mixed results as to whether sexually
minoritized women (SMW) (women who identify as lesbian or gay, bisexual, queer, asexual,
having same-sex sexual attraction, behaviors, or relationships, or as not exclusively heterosexual)
are as likely to receive mammograms compared to their heterosexual counterparts (Agénor et al.,
2020; Austin et al., 2013; Barefoot et al., 2017; Bazzi et al., 2015; Ceres et al., 2018; Charkhchi
et al., 2019; Clavelle et al., 2015; Gilbert et al., 2020; Heer et al., 2023; Herriges et al., 2022; Lee
et al., 2020; Lin et al., 2023; Malone et al., 2019; Meads & Moore, 2013; Siegel et al., 2017,
Solazzo et al., 2017; Williams et al., 2020). An array of research shows higher prevalence of risk
factors for breast cancer, such as higher body weight and substance use; yet these many of these
risk factors are attributable to stress from sexual orientation-related stigma and discrimination
(Austin et al., 2012; Boehmer & Bowen, 2009; Boehmer & Case, 2007; Case et al., 2004;
Cochran et al., 2001; Lehavot & Simoni, 2011; Lick et al., 2013; McCabe et al., 2009; Quinn et
al., 2015; Zaritsky & Dibble, 2010). Breast/chest cancer incidence and mortality among SMW is

understudied, though prior research suggests heightened mortality among SMW (Boehmer et al.,

! Breast/chest terminology will be used throughout this paper in order to reflect gender-neutral
terminology (Goldberg et al., 2018; Mehta et al., 2023).

? The use of “women” is in alignment with the literature describing breast cancer screening for
women. In this paper I will use “people” or gender-neutral terminology to describe my results
and future recommendations in recognition that people of all genders are at risk for breast cancer
yet may not identify as women.



2013; Brown & Tracy, 2008; Case et al., 2004; Cathcart-Rake, 2018; Cochran et al., 2001;
Cochran & Mays, 2012; Dibble et al., 2004; Hart & Bowen, 2009; Hutchinson et al., 2006;
Zaritsky & Dibble, 2010). Given this knowledge it remains crucial to understand SMW’s
breast/chest cancer screening usage.

Prior research examining racial and ethnic disparities in breast/chest cancer screening,
which are notable, has more widely examined racial and ethnic disparities separately from sexual
orientation. There are mixed results of the breast/chest cancer screening rates among Black,
Hispanic, and white populations (Ayanian et al., 2013; Brawarsky et al., 2012; Calo et al., 2016;
Elewonibi et al., 2018; Hirth et al., 2016; Miranda et al., 2012; National Cancer Institute, 2021;
Sauer et al., 2018; Stapleton et al., 2018). Previous findings also indicate that mammography is
less likely among groups marginalized by race and ethnicity, including Native Hawaiian, Pacific
Islander, Indigenous, and multi-racial populations (Chancellor et al., 2023). Studies that examine
mammogram usage with particular attention to the intersection of sexual orientation with race
and ethnicity are rare, and even more rare is focus on those marginalized by both structural
heterosexism and racism® (Agénor et al., 2020; Lin et al., 2023; Malone et al., 2019).

Yet another understudied area of preventive breast/chest cancer research is a focus on
differences in mammogram usage by rural populations. Similar to research highlighting racial
and ethnic disparities in breast/chest cancer screening, research on mammogram usage at the
intersections of rurality and sexual orientation are also sparse. Breast/chest cancer screening rates
differ by geography, with lower rates among rural residents compared with their urban

counterparts (Bennett et al., 2012b, 2012a; Berkowitz et al., 2019; Davis et al., 2012; Doescher

* Though there is no congruent definition of structural racism, scholars define structural racism as
being “produced and reproduced by laws, rules, and practices, sanctioned and even implemented
by various levels of government, and embedded in the economic system as well as in cultural
and societal norms” (Bailey et al., 2020).



& Jackson, 2009; Heller et al., 2018; Henry et al., 2014; Nuifio et al., 2012; Orwat et al., 2017;
Tran & Tran, 2019). Other studies suggest that breast cancer incidence rates are higher in urban
areas compared to rural areas; however, this may be indicative of increased early detection and
utilization of mammography (Leung et al., 2014; Zahnd, Fogleman, et al., 2018; Zahnd, James,
et al., 2018). A more recent study examined the intersections of sexual orientation and rurality
and identified that screening rates for breast/chest, cervical, and colorectal cancer are lowest
among rural and lesbian, bisexual, gay, and queer populations compared with urban and
heterosexual populations (Lee et al., 2020). Despite the presence of complexities affecting uptake
among sexually, racially and ethnically minoritized and rural populations, little to no research
documents breast/chest cancer screening uptake at the intersection of sexual orientation, race and
ethnicity, and rurality.

Mammography is recommended by a number of organizations for women at average risk
of breast/chest cancer as early as age 40, though there is little consensus on whether screening is
evidenced to reduce breast/chest cancer mortality in women 40-49 years of age (American
Cancer Society, 2018; Breast Cancer Screening Guidelines for Women, 2020). Yet these
organizations highlight the association of earlier detection with a greater chance for successful
treatment of breast/chest cancer (National Cancer Institute, 2015, 2023; Siu, 2016). Given this
association, it raises the question of whether mammogram screening is uniform in uptake across
sexual orientation, race and ethnicity, and rural and urban environments. Building on previous
findings, this study aims to shed light on mammogram rates at the intersection of sexual
orientation, race and ethnicity, and rurality and provide recommendations for next steps in
improving health services related to breast/chest cancer screening and care for sexually and

racially and ethnically minoritized and rural populations.



To assess mammogram usage by the intersections of sexual orientation, race and
ethnicity, and rurality, an intersectional theoretical approach is required. Intersectionality, first
articulated by feminist and queer scholars of color (Anzaldua, 1987; Collins, 2019; Combahee
River Collective, 1995; Crenshaw, 1990; hooks, 1981, 1984, 1989; Lorde, 1984; Moraga &
Anzalduta, 1981), is best articulated by Lisa Bowleg, who describes it as a “theoretical
framework that posits that multiple social categories (e.g. race, ethnicity, gender, sexual
orientation...) intersect at the micro-level of individual experience to reflect multiple
interlocking systems of privilege and oppression at the macro, social-structural level (e.g. racism,
sexism, heterosexism)” (Bowleg, 2012). What is crucial about using an intersectional lens in
examining sexually minoritized people’s mammogram usage is that it enables us to document
inequities within intersectional groups and map how privilege and oppression shape access to
breast/chest cancer screening. More specifically, this study uses two quantitative intersectionality
approaches known as intercategorical and intracategorical complexity. Intercategorical
complexity entails using existing analytical categories, such as those of race and sexual
orientation, to document relationships of inequality among social groups (McCall, 2005)
Intracategorical complexity recognizes these existing analytical categories while also being
critical of them and focusing on within-group complexities (McCall, 2005). This study employs
intercategorical complexity by using already established social categories within BRFSS to
examine mammogram usage at the intersections of minoritized sexual orientations, including
being lesbian or gay, bisexual, or something else other than lesbian, gay or bisexual, with race
and ethnicity, and rurality.

Further, a structural intersectionality lens is critical for assessing mammogram usage at

the intersections of sexual orientation, race and ethnicity, and rurality because these micro-level



dimensions are historically and currently intertwined with each other as well as multiple and
overlapping macro-level systems of power, including structural cisheterosexism, racism, and
urbanism.* As noted in Chapter 1, racialization, which can be understood as an ideological
process of extending racial meaning to a social practice or group, is intertwined with the
historical development of categories of gender and sexuality (Somerville, 2000). A core aspect of
intersectionality is to engage with relationality and complexity such that the inextricable links
between sexuality and race and ethnicity are amplified, and, consequently, health services
researchers are able to investigate health inequities within and between social groups at these
intersections as well as the power relations, cisheterosexism and racism among them, that
structure health inequities. Most health services empirical research has used social groupings,
such as sexual orientation and race and ethnicity, as proxies for forms of structural heterosexism
and racism. This study engages with the examination of the intersections of sexual orientation,
race and ethnicity, and rurality in order to explicitly name differences in breast/chest cancer
screening that have rarely been documented. Further, this study closely examines mammogram
usage among marginalized populations at the intersections of sexual orientation, race and
ethnicity, and rurality previously neglected in health services research. As noted above, there are
marked inequities in mammogram usage by sexual orientation, race and ethnicity, and rurality
separately. As such, a structural intersectionality approach is required to not only name inequities

in mammogram usage at these intersections but also to point toward the multiple and overlapping

* Structural urbanism is defined as a “bias toward large population centers, stemming from three
factors: a market orientation in health care, which necessitates a critical mass of paying
customers to make services viable; a public health focus on changing outcomes at the population
level, which differentially allocates funding toward large population centers; and the innate
inefficiencies of low-population and remote settings, in which even equal funding can never
translate into equitable funding” (Probst et al., 2019).



systems of oppression that maintain inequities for populations most burdened by breast/chest
cancer.

The overall goal of this study is to document mammogram usage by sexual orientation,
race and ethnicity, and rurality at the individual level and at their intersections. Further, this study
uses intracategorical complexity by examining within-group differences in mammogram usage
for sexually minoritized people and critically examines the limitations of current analytical
categories used in the Behavioral Risk Factor Surveillance System (BRFSS), the largest
population-based surveys on health and health service use in the U.S. These approaches provide
insight into current inequities in breast/chest cancer screening and how we can improve our
measurement of these inequities such that we are in a better position to alleviate them. To the
best of the author’s knowledge, this is the first study to explore mammogram usage across the
intersections of sexual orientation, race and ethnicity, and rurality.

Methods
Data and sample

This analysis uses 2022 BRFSS data to examine rural-urban and racial and ethnic
differences in sexually minoritized people’s mammogram usage. Beginning in 1984, BRFSS, a
survey administered by the Centers for Disease Control and Prevention (CDC), began collecting
surveillance data at the state-level to represent the U.S. non-institutionalized population aged 18
and over. Collected through telephone-based methods starting in 2011, BRFSS surveys include
core questions on health-related behaviors, chronic health conditions, health care access, and use
of preventive services as well as optional modules offered to states, including one on sexual
orientation and gender identity (SOGI). In 2022, 30 states (Alaska, Colorado, Connecticut,

Delaware, Georgia, Hawaii, Illinois, Indiana, Kansas, Louisiana, Maryland, Massachusetts,



Michigan, Minnesota, Missouri, Montana, Nevada, New Mexico, North Carolina, North Dakota,
Ohio, Pennsylvania, Rhode Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia,
and Wisconsin) participated in collecting respondents’ SOGI information. Thus this study is able
to collect information on respondents’ mammogram usage by sexual orientation, race and
ethnicity, and rural-urban location as well as other important sociodemographic and
health-related characteristics.

The final sample size for this study is n=63,517. In order to create the final sample
population, respondents are included based on their indication of whether or not they received a
mammogram within the past two years, are aged 40 years or older, and were assigned female at
birth. Next, respondents are included if they report their sexual orientation, race and ethnicity,
education, income, urban/rural location, health status, health insurance coverage status, and
length of time since last routine check-up. Respondents older than 74 years of age were excluded
to align with the ages recommended in breast/chest cancer screening guidelines, such that the
final sample includes those assigned female at birth aged 40-74 years of age. A flow chart
showing inclusion and exclusion criteria is included in the appendix (Figure 1).

Measures

Mammogram usage

The primary outcome measure is mammogram usage. This is a BRFSS calculated
variable. Respondents assigned female at birth and aged 40 years and older were initially asked
whether they ever had received a mammogram and how long it had been since their last
mammogram. Those respondents assigned female at birth and aged 40 years and older who
indicated receiving a mammogram within the past two years are included in this measure.

Sexual orientation



Sexual orientation is defined as self-reporting sexual identity as lesbian or gay, bisexual,
something else, or heterosexual. Sexual orientation was initially collected by sex assigned at
birth, such that those assigned female at birth are included in the sample. Sexual orientation is
re-coded into two categories: sexually minoritized (lesbian or gay, bisexual, something else) and
heterosexual.

Race and ethnicity

Race and ethnicity are measured as a five- level variable: non-Hispanic (NH) white,
non-Hispanic Black, Hispanic origin, non-Hispanic Asian, and non-Hispanic other, which
includes non-Hispanic American Indian or Alaska Native (AIAN), non-Hispanic Native
Hawaiian or other Pacific Islander, and non-Hispanic multi-racial respondents.

Rural-urban location

Rural and urban populations are re-coded into two categories based on the 2013 National
Center for Health Statistics (NCHS) definitions (Ingram & Franco, 2014). The 2013 NCHS
Urban-Rural Classification Scheme for Counties classifies counties within six levels: four
metropolitan (large central metro, large fringe metro, medium metro, and small metro) and two
nonmetropolitan (micropolitan and noncore) (Ingram & Franco, 2014). The four metropolitan
areas are re-coded as urban, and micropolitan and noncore areas are re-coded as rural (Ingram &
Franco, 2014).

Sociodemographic and health-related covariates

Sociodemographic characteristics that are associated with health and health outcomes are
also included, including health insurance coverage (at least some vs. no form of health
insurance), educational attainment (less than high school, high school, some college, college

graduate), annual household income (<$15,000, $15-24,000, $25-34,000, $35-49,000,



$50-99,000, $100-199,00, $200,000), age at survey (40-49 years, 50-54 years, 55-59 years,
60-64 years, 65-69 years, 70-74 years), self-rated general health status (excellent, very good,
good, fair/poor), and length of time since last routine check-up (within the past year, one year but
less than two years ago, two years but less than five years ago, five or more years ago, never).
Analysis

I first examine bivariate associations between sexual orientation and mammogram usage,
rurality and race and ethnicity, as well as those sociodemographic aspects listed above using
BRFSS survey weights. I then use logistic regression models to measure the relationship between
sexual orientation and mammogram usage, adjusting for other covariates. Predicted probabilities
of receiving a mammogram for sexually minoritized and heterosexual participants are generated
with other covariates held at their means. Given the influence of race and ethnicity and rurality
on mammogram usage and with an intersectional lens in mind, predicted probabilities are
calculated for sexually minoritized and heterosexual people at the intersection of sexual
orientation, race and ethnicity, and rurality, such that the predicted probabilities are within each
racial and ethnic and geographic category. All analyses were conducted using Stata v.16 using
BRFSS survey weights. This study is exempted from review by the University of Minnesota
Institutional Review Board because it uses secondary data analysis of publicly available
de-identified data.
Results

Compared with heterosexual (het) people assigned female at birth, sexually minoritized
(SM) people assigned female at birth are younger (between 40-54 years of age), identify as NH
Black, Hispanic, NH Asian or NH other, including AIAN, Native Hawaiian or other Pacific

Islander, and multi-racial, and more likely to live in urban areas (Table 1). SM people are also



more likely to not have health insurance coverage, have lower educational attainment (less than
high school education) and lower incomes (<$35,000). SM people also report poorer health
(30.16% with poor/fair health versus 19.03% of heterosexual people with poor/fair health,
p<0.001) and are less likely to have a routine check-up within the past year (80.21% versus
84.29%, p<0.01) than their heterosexual counterparts.

Regarding overall mammogram usage, approximately 72% of the population reports
receiving a mammogram within the past two years (Table 2). SM people are less likely than
heterosexual people to receive a mammogram within the past two years (64.09% versus 72.39%,
p<0.001). SM people report lower mammogram usage within the past two years than their
heterosexual peers across all races and ethnicities, urban-rural geography, health insurance
coverage, general health statuses, and lengths of time since last routine check-up (Table 3).
Higher mammogram usage for SM people compared to heterosexual people is for those with
“less than high school” education (67.42%, p<0.01 vs. 59.72%, p<0.001), with incomes less than
$15,000 (60.53%, p>0.05 vs. 58.30%, p<0.001), and ages 60-64 (77.83%, p<0.001 vs. 75.04%,
p<0.001). The most significant differences in mammogram usage between SM and heterosexual
people is observed among urban residents (63.83% vs. 72.57%, p>0.05), those with health
insurance (66.10% vs. 74.14%, p<0.0001), those with “some college” education (54.14%,
p<0.01 vs. 72.16%, p<0.001) and college degrees (71.01%, p<0.01 vs. 76.96%, p<0.001), ages
40-49 years (52.12% vs. 60.90%, p<0.001), ages 50-54 (68.01% vs.74.82%, p<0.001), ages
55-59 (70.51% vs. 76.80%, p<0.001), those with lower ($15-34,000) to median incomes
($35-99,000), those with “very good” or “excellent” self-rated health, and those with a routine
check-up within the past year (71.01% vs. 78.36%, p<0.001). Although SM people are more

likely to be younger, SM people report significantly lower mammogram usage among younger



people (40-59 years of age) compared to heterosexual people. Similarly, SM people are more
likely to be in lower income brackets, yet they report much lower mammogram usage among
those with incomes $15-34,000. In fact, SM people report much lower mammogram usage across
nearly all education and income groups.

Sexually minoritized people also report lower mammogram usage across health-related
measures and outcomes. Among those with “very good” health approximately 76% (p<0.001) of
heterosexual people received a mammogram compared to slightly more than 66% of sexually
minoritized people. Among those reporting “excellent” health (approximately 74%), less than
64% (p>0.05) of SM people report receiving a mammogram within the past two years compared
to greater than 71% (p<<0.001). This is in comparison with those who report their health as
“fair/poor.” Approximately 59% (p>0.05) of SM people with “fair/poor” health report receiving
a mammogram within the past two years compared to approximately 65% (p<0.001) of
heterosexual people with “fair/poor” health. Further, approximately 78% (p<0.001) of
heterosexual people who received a check-up within the past years received a mammogram
within the past two years compared to approximately 71% (p<0.001) of their SM counterparts. In
comparison, among those who never have received a routine check-up, 14% of SM people report
a mammogram within the past two years compared to 30% of heterosexual people (p<0.001).

SM people have lower odds of receiving a mammogram within the past two years after
adjusting for sociodemographic and health-related characteristics (adjusted odds ratio (AOR):
0.91; p>0.05; 95% confidence interval (CI): 0.76-1.08), Table 4). The logistic regression models
show significant associations between sexual orientation, race and ethnicity, age, health
insurance coverage, income, and general health status and receiving a mammogram within the

past two years. Being heterosexual, NH Black or Hispanic, 50-74 (vs. 40-49) years of age,



having health insurance coverage, having income greater than $25,000, and having “very good”
health are associated with higher odds of receiving a mammogram within the past two years,
adjusting for all covariates (p<0.001). For both SM and heterosexual people, being 50-74 years
of age is associated with higher odds of receiving a mammogram within the past two years
(p<0.001). At a higher income ($200,000+) SM people have statistically significant higher odds
of receiving a mammogram within the past two years compared to heterosexual people (p<0.05).
Of note, SM people have higher odds of receiving a mammogram within the past two years than
their heterosexual counterparts if they had a routine check-up within the past 5 years (p<0.05).
After adjusting for sociodemographic and health-related characteristics, SM people
assigned female at birth have a 70.56% predicted probability of receiving a mammogram within
the past two years, compared to 72.07% for heterosexual people assigned female at birth
(p<0.001, Table 5). This represents a 1.51 percentage point difference in mammogram usage
within the past two years between heterosexual and SM people. Predicted probabilities are
calculated by race and ethnicity and rurality within sexual orientation, as well as at the
intersection of these identities. Both NH Black and Hispanic SM and heterosexual people have
greater predicted probabilities of receiving a mammogram than their NH white, NH Asian, and
NH AIAN, Native Hawaiian or other Pacific Islander, and multi-racial counterparts.
Heterosexual people have greater predicted probabilities of mammogram usage across all racial
and ethnic groups with the exception of Hispanic identification, with a -0.03 percentage point
difference between heterosexual and SM people. Notably, SM rural residents have a higher
predicted probability of receiving a mammogram within the past two years compared to
heterosexual rural residents, while SM urban residents have a lower predicted probability of

receiving a mammogram within the past two years compared to their heterosexual urban peers



(Table 6). At the intersection of sexual orientation, race and ethnicity, and rurality, Hispanic, SM
rural residents have the highest predicted probability of receiving a mammogram within the past
two years compared to all other SM and heterosexual people (Table 7). While the NH Black
population across all sexual orientations has a predicted probability of approximately 77%, NH
Black, SM rural residents have the lowest predicted probability of receiving a mammogram
within the past two years at almost 56%, compared with approximately 81% of NH Black,
heterosexual rural residents. The differences by race and ethnicity and rurality, as well as the
intersections of these, with heterosexual and SM people assigned female at birth in mammogram
usage within the past two years are statistically significant at p<0.001.
Supplemental results

When examined by specific SM identity, people who identify as something else other
than lesbian or gay, bisexual, or heterosexual are more likely to be Hispanic and NH Asian than
their lesbian or gay, bisexual, and heterosexual counterparts, while those who identify as bisexual
are more likely to be NH Black and AIAN, Native Hawaiian or other Pacific Islander, and
multi-racial (p<0.001, supplemental table 2). Lesbian or gay respondents are more likely to
identify as NH white than their counterparts who identify as bisexual, “something else,” or
heterosexual (p<0.001). More specifically, those who identify their sexual orientation as
something else other than lesbian or gay, bisexual, or heterosexual are more likely to not have
health insurance coverage, have less than a high school education and report incomes lower than
$50,000 than their counterparts (p<0.001). Bisexual people are more likely to be younger than
their counterparts (40-49 years of age) (p<0.001). Of note, people who identify as bisexual and
something else are less likely to report their health as “excellent” or “very good” and more likely

to report it as “fair/poor” compared to their lesbian or gay and heterosexual peers (p<0.001).



Among SM people, almost 72% of lesbian or gay respondents received a mammogram
within the past two years, compared to 60% of bisexual respondents and 61% of respondents
who identify as “something else” (p<0.001, supplemental table 3). Bisexual people with high
school or “some college” education, ages 70-74 years, and who had a routine check-up within
the past 2 to <5 years are least likely to receive a mammogram within the past two years
compared to other SM and heterosexual peers (p<0.05). Across all health insurance coverage
people who identify as bisexual and “something else” are least likely to receive a mammogram
within the past two years (p<0.05). Lastly, among those who had a routine check-up within the
past year, bisexual people are the least likely to receive a mammogram within the past two years
at approximately 66%, compared to 77% of those who identify as lesbian or gay, 72% of those
who identify as “something else,” and 78% of those who identify as heterosexual (p<0.001).

The logistic regression models stratified by sexual orientation show significant
associations between rurality, health insurance coverage, income, age, and length of time since
last routine check-up and receiving a mammogram within the past two years (supplemental table
4). While living in a rural area is associated with slightly higher odds of receiving a mammogram
within the past two years, this result is only statistically significant for those who identify their
sexual orientation as something else (AOR: 2.24; p<0.05). Bisexual people with health insurance
coverage have significantly higher odds of receiving a mammogram within the past two years
compared to those without health insurance coverage (AOR: 3.56; p<0.01). Particularly, bisexual
people have the highest statistically significant odds of receiving a mammogram at higher
income ($100,000+) levels (p<0.05). Lesbian or gay people ages 60-69 have the highest odds of
receiving a mammogram compared to other SM and heterosexual peers, while bisexual people

ages 65-69 have the second highest odds of receiving a mammogram within the past two years



(p<0.001). Those who identify as “something else” and are ages 70-74 years have the highest
odds of receiving a mammogram within the past two years in this age group (AOR: 4.44;
p<0.01). Lastly, lesbian or gay respondents who received a check-up more than five years ago
have the lowest odds of receiving a mammogram within the past two years compared to all other
health statutes and other SM and heterosexual respondents (AOR: 0.004; p<0.001).
Discussion

This research study shows important differences in mammogram usage between SM and
heterosexual people across every sociodemographic and health-related characteristic, including
race and ethnicity and rurality. This research suggests that SM people assigned female at birth
have lower mammogram usage within the past two years than heterosexual people across every
sociodemographic and health-related characteristic. Further, there are notable differences by
geographic location and race and ethnicity as shown by the logistic regression and predicted
probability models.

Within urban areas, the likelihood of receiving a mammogram within the past two years
shifts by sexual orientation, with heterosexual people more likely to receive a mammogram
within the past two years than their SM peers. Within rural spaces, SM residents have higher
odds and predicted probability of receiving a mammogram within the past two years than all
other counterparts across sexual orientation and rurality, indicating there may be facilitative
influence present in these communities. However, disparities in mammogram usage by sexual
orientation persist for those in urban areas, where SM people have a lower predicted probability
of receiving a mammogram within the past two years compared to heterosexual urban and rural
residents. As noted in the introduction of this paper, studies examining rural-urban differences in

mammogram rates uptake have suggested that mammogram uptake and earlier detection are



higher in urban areas; however, as evidenced with these results, mammogram rates are not
uniform across sexual orientation. The results of this study suggest more research is needed to
examine why mammogram usage is mixed among SM people compared to heterosexual
counterparts.

This study also demonstrates the importance of examining within-group differences in
mammogram usage among SM people. Those who identify their sexual orientation as
“something else” and live in a rural area have higher odds of receiving a mammogram within the
past two years than their SM and heterosexual counterparts who reside in urban and rural areas.
Given this group’s high mammogram usage, it is crucial to understand what facilitative
mechanisms are enabling such high usage. With further knowledge about whether these
facilitative mechanisms are culturally and/or socially bound, we may promote similar culturally
and socially affirming environments to have better success at early detection of breast/chest
cancer through increased mammogram usage across all sexual orientations and rural areas.

Further, though, is the impetus to understand the nuances underlying those who are
identifying as “something else” that may be associated with higher mammogram usage in rural
areas. Recent findings highlight how a growing number of people are identifying with
“something else” as their sexual orientation, including individuals who identify as queer, asexual,
transgender, genderqueer, or without labels (Carlisle et al., 2023; Eliason & Streed, 2017). Other
studies have named the importance of capturing the nuances of sexual orientation, which can
encompass behavior, attraction, and/or identity (Bauer & Jairam, 2008; Eliason et al., 2016).
Some scholars suggest that national surveys do not reflect terminology used by communities of
color or regional differences (Eliason & Streed, 2017; Kim & Fredriksen-Goldsen, 2013; Pathela

et al., 2006; Ridolfo et al., 2012). Given that BRFSS defers an optional module asking about



sexual identity to each state, it is possible for participating states to formulate culturally-specific
SOGI questions that adapt over time for the populations they serve. While this may pose a
difficulty for measuring sexual orientation at a national level due to use of differing terminology,
there is a clear need to adjust survey questions about sexual orientation to be in alignment with
terminology used by sexually minoritized communities themselves. To be more aligned with
sexually minoritized communities, it may also be useful for surveys to ask about sexual behavior
(such as the sex and gender of sexual partners) and sexual attraction as well as sexual identity
(Bauer & Jairam, 2008; Germanos et al., 2015; Vrangalova & Savin-Williams, 2012). Further, it
is important for health research examining SOGTI to use a theoretical basis for articulating which
dimensions of sexual orientation it is measuring (Eliason et al., 2016; Germanos et al., 2015;
Sarkin et al., 2023). Measuring and capturing the meanings behind sexual orientation will bring
us closer to understanding the nuances and influences involved in mammogram usage for these
populations.

As highlighted in previous studies, a combination of structural and behavioral factors,
including fear of homophobia and heterosexism within the healthcare system and distrust of
healthcare practitioners, affects sexually minoritized people’s frequency of visits with
practitioners, disclosure of their sexual orientation, and engagement with breast/chest cancer
screening and care (Agénor et al., 2020; Barefoot et al., 2017; Ceres et al., 2018; Charkhchi et
al., 2019; Hart & Bowen, 2009; Lombardo et al., 2022; Malone et al., 2019; Solazzo et al.,
2017). Alongside these structural aspects, SM people may experience internalized stigma and
anticipated stigma that hinder disclosure of sexual identity and screening decisions, such that
they delay care or do not have a usual source of care (Agénor et al., 2020; Milner & McNally,

2020). In fact, sexually minoritized people are significantly less likely than heterosexual people



to have a primary care practitioner (Ward et al., 2014). More specifically, sexually minoritized
women may face cultural and geographic barriers to disclosing their sexual orientation to
healthcare practitioners during breast/chest cancer diagnosis and treatment (Anderson et al.,
2023). Structural features of the healthcare system, specifically the perpetuation of oppression
and distrust, influence sexually minoritized people’s uptake of healthcare services related to
breast/chest health and breast/chest cancer screening. Healthcare system distrust affects women
across the breast/chest cancer continuum, including their utilization of breast/chest cancer
screening services, treatment behaviors, and quality of life (Katapodi et al., 2009). Negative
healthcare experiences and distrust of the medical community contribute to lesbian and bisexual
women’s under-usage of mammograms (Cochran et al., 2001). Many of these previous studies,
however, do not examine discrimination by healthcare practitioners through an intersectional
lens. This study points toward the need to more fully understand how influential structural
factors and discrimination at the point of care are on mammogram usage for minoritized
populations.

Further, scholars have noted that rural culture is often associated with heteronormativity
and traditional conservative values (Barefoot et al., 2015; Snively et al., 2004). Some sexually
minoritized people in rural areas may travel great physical distances, often having to navigate
insufficient public transportation and provider shortages, to receive culturally-affirming care,
pointing toward needed investments in rural healthcare (Grundy et al., 2021; Whitehead et al.,
2016). Uptake of mammogram usage for sexually minoritized women may also be moderated by
“straight passing™ as a discrimination mitigation strategy and as a response to heteronormativity

(Anderson et al., 2023; Franco-Rocha et al., 2023). Lastly, SM people may have gaps in cancer

> “Straight-passing” is described as “both intentional and unconscious ways [people] conceal
their sexual minority status” (p.4) (Anderson et al., 2023).



screening knowledge as well as experience excess emotional and financial distress (Lombardo et
al., 2022). Given these barriers in access to healthcare for rural and SM populations, sexually
minoritized people in rural areas likely experience unique barriers to timely breast/chest cancer
detection and diagnosis.

SM rural populations may also have unique circumstances leading to timely breast/chest
cancer detection and diagnosis that may account for higher rates of mammogram usage for SM
people in this study. Notably, SM people may be more likely to receive a mammogram due to an
identifiable problem rather than according to mammogram screening guidelines (Williams et al.,
2020). This suggests mammogram screening decisions may be attributable to perceived risk of
breast/chest cancer. Findings in this study suggest that SM people have a greater likelihood of
receiving a mammogram than their heterosexual peers if they have had a routine check-up within
the past five years. This may also reflect that healthcare practitioners are influential in SM
people’s mammogram screening decisions, and nondiscrimination policies and increased
education about sexually minoritized communities may improve relationships between
healthcare practitioners and patients that facilitate mammogram usage (Baldwin et al., 2017;
Tabaac et al., 2019).

When accounting for racial and ethnic differences in mammogram usage across sexual
orientation, the results suggest that NH Black and Hispanic people assigned female at birth are
more likely to receive a mammogram within the past two years than their NH Black and
Hispanic racial and ethnic counterparts, though these differences are not uniform at the
intersections of rurality and sexual orientation. As observed above, there is a large disparity in
mammogram usage within the past two years between NH Black, sexually minoritized, rural

residents compared to other groups, and especially between their NH Black, heterosexual, rural



peers. Furthermore, perceptions of breast/chest cancer screening for racial and ethnic minoritized
populations are affected by healthcare system distrust (Mouslim et al., 2020). Lastly, Black
sexual minority women’s mistrust of healthcare practitioners and the broader medical community
are intertwined with multiple intersecting forms of oppression of homophobia and anti-Black
racism (Malone et al., 2019; Poteat et al., 2021). This difference is indicative of intersecting
structural barriers, including anti-Black racism, heterosexism, and urbanism (Probst et al., 2019)
unique to this group (Tabaac et al., 2019).

These findings highlight rural-urban differences and the necessity of targeted
interventions for increasing mammogram rates and timely detection of breast/chest cancer
among sexually minoritized people across both rural and urban settings. Sexually minoritized
people are reporting higher mammogram usage at younger ages, and, as proposed in previous
research, this reflects the finding that sexually minoritized people assigned female at birth may
be at disproportionately greater risk of breast/chest cancer than their heterosexual peers (Gomez
etal., 2019; Kent et al., 2019), thus prompting them to receive mammograms at earlier times in
their lives. Yet, while shared decision making with a clinician is recommended for women to
weigh the benefits and harms of screening (Lillie et al., 2014; Qaseem et al., 2019; Siu et al.,
2016), researchers note that there may be a lack of shared decision making for mammogram
screening in practice (Hoffman et al., 2014; Spring et al., 2017). Breast/chest cancer screening
guidelines recommend shared decision-making between healthcare practitioners and patients as a
tool for appropriate mammogram usage; however, as noted by previous research,
patient-practitioner and healthcare system level barriers likely prevent many sexually minoritized
people from accessing mammography screening (Agénor et al., 2020; Brown & Tracy, 2008;

Ceres et al., 2018; Charkhchi et al., 2019; Hart & Bowen, 2009; Lauver et al., 1999; Malone et



al., 2019; Solazzo et al., 2017). As indicated by this study’s findings, SM people may be less
likely to have a usual source of care due to a range of factors, including fear of discrimination,
that may pose a barrier to regular mammogram screening. Therefore, culturally-affirming efforts
are needed if we hope to enhance shared decision-making between healthcare practitioners and
sexually minoritized patients. Research suggests that healthcare settings signal an inclusive
environment for sexually minoritized people by using mechanisms such as nonheteronormative
language and inclusive intake forms as well as culturally-affirming and geographically-specific
communication (Anderson et al., 2023; O’Connor et al., 2022).

Mammogram screening does not come without risks— the risk of false positives, which
are not uncommon over the course of a person’s accumulation of annual mammograms, may lead
to unnecessary treatments, tests, and emotional and financial harms (American Cancer Society,
2022; National Cancer Institute, 2023; Nelson et al., 2016). While organizations that provide
screening guidelines note that mammograms are useful in early diagnosis, reduced breast
cancer-associated mortality, and reduced treatment associated morbidity (Neal & Helvie, 2021;
Siegel et al., 2019), they also offer that mammograms may not be helpful or valuable for all
women, depending on their overall health (American Cancer Society, 2022). Mammogram
screening is, therefore, an ethically complex health care service. Although the American Cancer
Society and American Society of Clinical Oncology have worked to address the cancer burden
within sexually and gender minoritized communities in recent years (Griggs et al., 2017; Wender
et al., 2016), more research needs to explore the ethical complexities surrounding mammogram
usage for these communities. Given that sexually minoritized populations have lower rates of
primary care utilization , breast/chest cancer screening guidelines should be updated to reflect the

barriers and facilitators unique to these populations. Further, more research is needed to



understand differences in preventive healthcare services usage, especially for mammograms, that
may also be influenced by sociocultural aspects as yet unexplored at the intersection of sexual
orientation, race and ethnicity, and rurality.

There are several limitations of this study. First, the measure of mammogram usage from
BRFSS is predicated on sex assigned at birth, such that only participants assigned female at birth
are asked about their mammogram usage. This method excludes participants assigned male at
birth or intersex who are also at risk of breast/chest cancer. Further, with the options for
mammogram usage predicated on being assigned female at birth only, researchers are unable to
discern mammogram usage for participants who may occupy diverse gender identities. This
limits our ability to accurately measure mammogram usage by gender identity as well as sex
assigned at birth. Future directions for BRFSS and other national surveys may be to offer
questions about mammogram usage to all participants—indeed, people of all genders are at risk of
breast cancer (Iacoviello et al., 2021; Peters et al., 2022). Although BRFSS includes a question
about being transgender and allows participants to identify as male-to-female, female-to-male, or
gender nonconforming, BRFSS surveys with transgender populations are not consistent across
all states, limiting the generalizability of findings (Oladeru et al., 2022). BRFSS and other
surveys should use a standardized approach to include diverse gender identity options across all
states. Further, with an intersectional lens in mind, questions within these surveys should also
focus on measuring experiences of discrimination as well as societal norms to further identify
how power, privilege, and oppression function and influence breast/chest screening outcomes

and cancer care (Bowleg, 2008; Lin et al., 2023).



Conclusion

These results have implications for improving access to breast/chest cancer screening and
care for sexually minoritized people across rural and urban settings as well as race and ethnicity.
This study suggests that sexually minoritized people are less likely than heterosexual people to
receive a mammogram within the past two years. A notable within-group difference is that those
who identify their sexual orientation as “something else” and live in a rural area are likelier than
other sexual orientations to receive a mammogram within the past two years. Another
within-group difference is that bisexual people are more likely to receive a mammogram at
higher income levels. Additionally, NH Black, sexually minoritized rural residents have the
lowest predicted probability of any group of receiving a mammogram within the past years.
These findings reflect the necessity of intercategorical complexity in examining mammogram
usage for sexually minoritized communities. Further, these findings iterate the need for an
intersectional approach to understanding breast/chest cancer screening usage. Intersecting
mechanisms of structural heterosexism, racism, and urbanism may impact mammogram
screening for these populations in different ways. Further, the differences in mammogram usage
may also represent points of power and privilege as well as oppression. These findings also
indicate another need for an intersectional lens—in order to accurately measure and document
inequities in mammogram screening, state survey modules should reflect the terminology used
by sexually minoritized communities with particular attention to cultural and geographic
language and communication. With an intersectional approach in mind, researchers may better
understand the numerous intersecting structural mechanisms that shape engagement with

breast/chest cancer services for sexually minoritized populations.



References

Agénor, M., Pérez, A. E., Tabaac, A. R., Bond, K. T., Charlton, B. M., Bowen, D. J., & Austin, S. B.
(2020). Sexual Orientation Identity Disparities in Mammography Among White, Black, and
Latina U.S. Women. LGBT Health, 7(6), 312—-320. https://doi.org/10.1089/1gbt.2020.0039

American Cancer Society. (2018). Cancer Facts & Figures 2018. American Cancer Society.

American Cancer Society. (2022). Breast Cancer Early Detection and Diagnosis.
https://www.cancer.org/content/dam/CRC/PDF/Public/8579.00.pdf

Anderson, J. N., Paladino, A. J., Robles, A., Krukowski, R. A., & Graetz, 1. (2023). “I don’t just say, Hi!
I’m gay”: Sexual Orientation Disclosures in Oncology Clinic Settings Among Sexual Minority
Women Treated for Breast Cancer in the U.S. South. Seminars in Oncology Nursing, 39(4),
151452. https://doi.org/10.1016/j.soncn.2023.151452

Anzaldta, G. (1987). Borderlands/la Frontera. Aunt Lute Books.

Austin, S. B., Pazaris, M. J., Nichols, L. P.,, Bowen, D., Wei, E. K., & Spiegelman, D. (2013). An
examination of sexual orientation group patterns in mammographic and colorectal screening in a
cohort of U.S. women. Cancer Causes & Control, 24(3), 539-547.
https://doi.org/10.1007/s10552-012-9991-0

Austin, S. B., Pazaris, M. J., Rosner, B., Bowen, D., Rich-Edwards, J., & Spiegelman, D. (2012).
Application of the Rosner-Colditz Risk Prediction Model to Estimate Sexual Orientation Group
Disparities in Breast Cancer Risk in a U.S. Cohort of Premenopausal Women. Cancer
Epidemiology, Biomarkers & Prevention, 21(12), 2201-2208.
https://doi.org/10.1158/1055-9965.EPI-12-0868

Ayanian, J. Z., Landon, B. E., Zaslavsky, A. M., & Newhouse, J. P. (2013). Racial and Ethnic Differences
in Use of Mammography Between Medicare Advantage and Traditional Medicare. JNCI Journal
of the National Cancer Institute, 105(24), 1891-1896. https://doi.org/10.1093/jnci/djt333

Bailey, Z. D., Feldman, J. M., & Bassett, M. T. (2020). How Structural Racism Works—Racist Policies as

a Root Cause of U.S. Racial Health Inequities. New England Journal of Medicine, 1-6.


https://www.zotero.org/google-docs/?broken=WwFFP5
https://www.zotero.org/google-docs/?broken=WwFFP5
https://www.zotero.org/google-docs/?broken=WwFFP5
https://www.zotero.org/google-docs/?broken=SJdR1v
https://www.zotero.org/google-docs/?broken=yZRHy1
https://www.zotero.org/google-docs/?broken=yZRHy1
https://www.zotero.org/google-docs/?broken=ZsyYYb
https://www.zotero.org/google-docs/?broken=ZsyYYb
https://www.zotero.org/google-docs/?broken=ZsyYYb
https://www.zotero.org/google-docs/?broken=ZsyYYb
https://www.zotero.org/google-docs/?broken=J7yB4J
https://www.zotero.org/google-docs/?broken=RvGUN1
https://www.zotero.org/google-docs/?broken=RvGUN1
https://www.zotero.org/google-docs/?broken=RvGUN1
https://www.zotero.org/google-docs/?broken=RvGUN1
https://www.zotero.org/google-docs/?broken=Wjaqq9
https://www.zotero.org/google-docs/?broken=Wjaqq9
https://www.zotero.org/google-docs/?broken=Wjaqq9
https://www.zotero.org/google-docs/?broken=Wjaqq9
https://www.zotero.org/google-docs/?broken=Wjaqq9
https://www.zotero.org/google-docs/?broken=f6BRuo
https://www.zotero.org/google-docs/?broken=f6BRuo
https://www.zotero.org/google-docs/?broken=f6BRuo
https://www.zotero.org/google-docs/?broken=7qilwL
https://www.zotero.org/google-docs/?broken=7qilwL

https://doi.org/10.1056/nejmms2025396

Baldwin, A., Dodge, B., Schick, V., Herbenick, D., Sanders, S. A., Dhoot, R., & Fortenberry, J. D. (2017).
Health and identity-related interactions between lesbian, bisexual, queer and pansexual women
and their healthcare providers. Culture, Health & Sexuality, 19(11), 1181-1196.
https://doi.org/10.1080/13691058.2017.1298844

Barefoot, K. N., Rickard, A., Smalley, K. B., & Warren, J. C. (2015). Rural lesbians: Unique challenges
and implications for mental health providers. Journal of Rural Mental Health, 39(1), 22-33.
https://doi.org/10.1037/rmh0000014

Barefoot, K. N., Warren, J. C., & Smalley, K. B. (2017). Women’s health care: The experiences and
behaviors of rural and urban lesbians in the USA. Rural and Remote Health, 17(1).
https://doi.org/10.22605/RRH3875

Bauer, G., & Jairam, J. (2008). Are Lesbians Really Women Who Have Sex with Women (WSW)?
Methodological Concerns in Measuring Sexual Orientation in Health Research. Women & Health,
48(4), 383-408. https://doi.org/10.1080/03630240802575120

Bazzi, A. R., Whorms, D. S., King, D. S., & Potter, J. (2015). Adherence to Mammography Screening
Guidelines Among Transgender Persons and Sexual Minority Women. American Journal of
Public Health, 105(11), 2356-2358. https://doi.org/10.2105/AJPH.2015.302851

Bennett, K. J., Probst, J. C., & Bellinger, J. D. (2012a). Receipt of Cancer Screening Services: Surprising
Results for Some Rural Minorities. The Journal of Rural Health, 28(1), 63—72.
https://doi.org/10.1111/j.1748-0361.2011.00365.x

Bennett, K. J., Probst, J. C., & Bellinger, J. D. (2012b). Receipt of Cancer Screening Services: Surprising
Results for Some Rural Minorities: Receipt of Cancer Screening Services. The Journal of Rural
Health, 28(1), 63—72. https://doi.org/10.1111/j.1748-0361.2011.00365.x

Berkowitz, Z., Zhang, X., Richards, T. B., Sabatino, S. A., Peipins, L. A., Holt, J., & White, M. C. (2019).
Multilevel Regression for Small-Area Estimation of Mammography Use in the United States,

2014. Cancer Epidemiology Biomarkers & Prevention, 28(1), 32—40.


https://www.zotero.org/google-docs/?broken=7qilwL
https://www.zotero.org/google-docs/?broken=ndn9cB
https://www.zotero.org/google-docs/?broken=ndn9cB
https://www.zotero.org/google-docs/?broken=ndn9cB
https://www.zotero.org/google-docs/?broken=ndn9cB
https://www.zotero.org/google-docs/?broken=RzoH2h
https://www.zotero.org/google-docs/?broken=RzoH2h
https://www.zotero.org/google-docs/?broken=RzoH2h
https://www.zotero.org/google-docs/?broken=AMVzik
https://www.zotero.org/google-docs/?broken=AMVzik
https://www.zotero.org/google-docs/?broken=AMVzik
https://www.zotero.org/google-docs/?broken=S4MsXg
https://www.zotero.org/google-docs/?broken=S4MsXg
https://www.zotero.org/google-docs/?broken=S4MsXg
https://www.zotero.org/google-docs/?broken=HKVLif
https://www.zotero.org/google-docs/?broken=HKVLif
https://www.zotero.org/google-docs/?broken=HKVLif
https://www.zotero.org/google-docs/?broken=tZaASQ
https://www.zotero.org/google-docs/?broken=tZaASQ
https://www.zotero.org/google-docs/?broken=tZaASQ
https://www.zotero.org/google-docs/?broken=n8wKHC
https://www.zotero.org/google-docs/?broken=n8wKHC
https://www.zotero.org/google-docs/?broken=n8wKHC
https://www.zotero.org/google-docs/?broken=SCQGL9
https://www.zotero.org/google-docs/?broken=SCQGL9
https://www.zotero.org/google-docs/?broken=SCQGL9

https://doi.org/10.1158/1055-9965.EP1-18-0367

Boehmer, U., & Bowen, D. J. (2009). Examining factors linked to overweight and obesity in women of
different sexual orientations. Preventive Medicine, 48(4), 357-361.
https://doi.org/10.1016/j.ypmed.2009.02.003

Boehmer, U., & Case, P. (2007). Sexual Minority Women’s Interactions with Breast Cancer Providers.
Women & Health, 44(2), 41-58. https://doi.org/10.1300/J013v44n02_03

Boehmer, U., Ozonoff, A., & Miao, X. (2013). Breast Cancer Mortality’s Association with Sexual
Orientation. Sexuality Research and Social Policy, 10(4), 279-284.
https://doi.org/10.1007/s13178-013-0126-5

Bowleg, L. (2008). When Black + lesbian + woman # Black lesbian woman: The methodological
challenges of qualitative and quantitative intersectionality research. Sex Roles, 59(5-6), 312-325.
https://doi.org/10.1007/s11199-008-9400-z

Bowleg, L. (2012). The problem with the phrase women and minorities: Intersectionality-an important
theoretical framework for public health. American Journal of Public Health, 102(7), 1267-1273.
https://doi.org/10.2105/AJPH.2012.300750

Brawarsky, P., Neville, B. A., Fitzmaurice, G. M., Hassett, M. J., & Haas, J. S. (2012). Use of Annual
Mammography Among Older Women with Ductal Carcinoma In Situ. Journal of General
Internal Medicine, 27(5), 500-505. https://doi.org/10.1007/s11606-011-1918-z

Breast Cancer Screening Guidelines for Women. (2020). Centers for Disease Control and Prevention.
https://www.cdc.gov/cancer/breast/pdf/breast-cancer-screening-guidelines-508.pdf

Brown, J. P., & Tracy, J. K. (2008). Lesbians and cancer: An overlooked health disparity. Cancer Causes
and Control, 19(10), 1009—1020. https://doi.org/10.1007/s10552-008-9176-z

Calo, W. A., Vernon, S. W., Lairson, D. R., & Linder, S. H. (2016). Area-level Socioeconomic
Inequalities in the Use of Mammography Screening: A Multilevel Analysis of the Health of
Houston Survey. Women's Health Issues, 26(2), 201-207.

https://doi.org/10.1016/j.whi.2015.11.002


https://www.zotero.org/google-docs/?broken=SCQGL9
https://www.zotero.org/google-docs/?broken=nC1etP
https://www.zotero.org/google-docs/?broken=nC1etP
https://www.zotero.org/google-docs/?broken=nC1etP
https://www.zotero.org/google-docs/?broken=76f8AJ
https://www.zotero.org/google-docs/?broken=76f8AJ
https://www.zotero.org/google-docs/?broken=jt3IuK
https://www.zotero.org/google-docs/?broken=jt3IuK
https://www.zotero.org/google-docs/?broken=jt3IuK
https://www.zotero.org/google-docs/?broken=6KORGw
https://www.zotero.org/google-docs/?broken=6KORGw
https://www.zotero.org/google-docs/?broken=6KORGw
https://www.zotero.org/google-docs/?broken=KjF5Vt
https://www.zotero.org/google-docs/?broken=KjF5Vt
https://www.zotero.org/google-docs/?broken=KjF5Vt
https://www.zotero.org/google-docs/?broken=fA772r
https://www.zotero.org/google-docs/?broken=fA772r
https://www.zotero.org/google-docs/?broken=fA772r
https://www.zotero.org/google-docs/?broken=DuQzqv
https://www.zotero.org/google-docs/?broken=DuQzqv
https://www.zotero.org/google-docs/?broken=fo3ZH5
https://www.zotero.org/google-docs/?broken=fo3ZH5
https://www.zotero.org/google-docs/?broken=FnXP5d
https://www.zotero.org/google-docs/?broken=FnXP5d
https://www.zotero.org/google-docs/?broken=FnXP5d
https://www.zotero.org/google-docs/?broken=FnXP5d

Cancer Facts & Figures 2023. (2023). American Cancer Society.
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer
-facts-and-figures/2023/2023-cancer-facts-and-figures.pdf

Carlisle, N. A., MacCarthy, S., Elliott, M. N., Miller, P., & Pavela, G. (2023). Refining United States
Sexual Minority Adult Population Estimates with the Inclusion of “Something Else” and “Don’t
Know” Survey Responses. LGBT Health, 10(8), 639-643. https://doi.org/10.1089/1gbt.2022.0371

Case, P., Bryn Austin, S., Hunter, D. J., Manson, J. E., Malspeis, S., Willett, W. C., & Spiegelman, D.
(2004). Sexual Orientation, Health Risk Factors, and Physical Functioning in the Nurses’ Health
Study 1. Journal of Women's Health, 13(9), 1033—-1047.
https://doi.org/10.1089/jwh.2004.13.1033

Cathcart-Rake, E. J. (2018). Cancer in Sexual and Gender Minority Patients: Are We Addressing Their
Needs? Current Oncology Reports, 20(11), 85. https://doi.org/10.1007/s11912-018-0737-3

Ceres, M., Quinn, G. P,, Loscalzo, M., Rice, D., & Lee, H. (2018). Cancer Screening Considerations and
Cancer Screening Uptake for Lesbian, Gay, Bisexual, and Transgender Persons: Implications for
Nursing Practice. Seminars in Oncology Nursing, 34(1), 37-51.
https://doi.org/10.1016/j.soncn.2017.12.001

Chancellor, M., Modi, J., Muhammad, R., Batioja, K., Garrett, E., Waters, P., & Vassar, M. (2023). Health
inequities in mammography: A scoping review. European Journal of Radiology, 160, 110693.
https://doi.org/10.1016/j.ejrad.2023.110693

Charkhchi, P., Schabath, M. B., & Carlos, R. C. (2019). Modifiers of Cancer Screening Prevention
Among Sexual and Gender Minorities in the Behavioral Risk Factor Surveillance System.
Journal of the American College of Radiology, 16(4), 607-620.
https://doi.org/10.1016/j.jacr.2019.02.042

Clavelle, K., King, D., Bazzi, A. R., Fein-Zachary, V., & Potter, J. (2015). Breast Cancer Risk in Sexual
Minority Women during Routine Screening at an Urban LGBT Health Center. Women s Health

Issues, 25(4), 341-348. https://doi.org/10.1016/j.whi.2015.03.014


https://www.zotero.org/google-docs/?broken=y78Cma
https://www.zotero.org/google-docs/?broken=y78Cma
https://www.zotero.org/google-docs/?broken=y78Cma
https://www.zotero.org/google-docs/?broken=kZybrA
https://www.zotero.org/google-docs/?broken=kZybrA
https://www.zotero.org/google-docs/?broken=kZybrA
https://www.zotero.org/google-docs/?broken=giEBxI
https://www.zotero.org/google-docs/?broken=giEBxI
https://www.zotero.org/google-docs/?broken=giEBxI
https://www.zotero.org/google-docs/?broken=giEBxI
https://www.zotero.org/google-docs/?broken=FX2wpO
https://www.zotero.org/google-docs/?broken=FX2wpO
https://www.zotero.org/google-docs/?broken=YGMh03
https://www.zotero.org/google-docs/?broken=YGMh03
https://www.zotero.org/google-docs/?broken=YGMh03
https://www.zotero.org/google-docs/?broken=YGMh03
https://www.zotero.org/google-docs/?broken=sIcrZJ
https://www.zotero.org/google-docs/?broken=sIcrZJ
https://www.zotero.org/google-docs/?broken=sIcrZJ
https://www.zotero.org/google-docs/?broken=H8l32f
https://www.zotero.org/google-docs/?broken=H8l32f
https://www.zotero.org/google-docs/?broken=H8l32f
https://www.zotero.org/google-docs/?broken=H8l32f
https://www.zotero.org/google-docs/?broken=5UDlIU
https://www.zotero.org/google-docs/?broken=5UDlIU
https://www.zotero.org/google-docs/?broken=5UDlIU

Cochran, S. D., & Mays, V. M. (2012). Risk of Breast Cancer Mortality Among Women Cohabiting with
Same Sex Partners: Findings from the National Health Interview Survey, 1997-2003. Journal of
Women's Health, 21(5), 528-533. https://doi.org/10.1089/jwh.2011.3134

Cochran, S. D., Mays, V. M., Bowen, D., Gage, S., Bybee, D., Roberts, S. J., Goldstein, R. S., Robison,
A., Rankow, E. J., & White, J. (2001). Cancer-related risk indicators and preventive screening
behaviors among lesbians and bisexual women. American Journal of Public Health, 91(4),
591-597. https://doi.org/10.2105/AJPH.91.4.591

Collins, P. H. (2019). Intersectionality As Critical Social Theory. Duke University Press.

Combahee River Collective. (1995). Combahee River Collective statement. In B. Guy-Sheftall (Ed.),
Words of fire: An anthology of African American feminist thought (pp. 232—240). New Press.

Crenshaw, K. (1990). Mapping the Margins: Intersectionality, Identity Politics, and Violence against
Women of Color. Stanford Law Review, 43(6), 1241-1300.

Davis, T. C., Arnold, C. L., Rademaker, A., Bailey, S. C., Platt, D. J., Reynolds, C., Esparza, J., Liu, D., &
Wolf, M. S. (2012). Differences in Barriers to Mammography Between Rural and Urban Women.
Journal of Women's Health, 21(7), 748—755. https://doi.org/10.1089/jwh.2011.3397

Dibble, S. L., Roberts, S. A., & Nussey, B. (2004). Comparing breast cancer risk between lesbians and
their heterosexual sisters. Women's Health Issues, 14(2), 60—68.
https://doi.org/10.1016/j.whi.2004.03.004

Doescher, M. P., & Jackson, J. E. (2009). Trends in Cervical and Breast Cancer Screening Practices
Among Women in Rural and Urban Areas of the United States. Journal of Public Health
Management and Practice, 15(3), 200-209. https://doi.org/10.1097/PHH.0b013e3181al17da

Elewonibi, B. R., Thierry, A. D., & Miranda, P. Y. (2018). Examining Mammography Use by Breast
Cancer Risk, Race, Nativity, and Socioeconomic Status. Journal of Immigrant and Minority
Health, 20(1), 59-65. https://doi.org/10.1007/s10903-016-0502-3

Eliason, M. J., Radix, A., McElroy, J. A., Garbers, S., & Haynes, S. G. (2016). The “Something Else” of

Sexual Orientation: Measuring Sexual Identities of Older Lesbian and Bisexual Women Using


https://www.zotero.org/google-docs/?broken=0PghcI
https://www.zotero.org/google-docs/?broken=0PghcI
https://www.zotero.org/google-docs/?broken=0PghcI
https://www.zotero.org/google-docs/?broken=lXdDnr
https://www.zotero.org/google-docs/?broken=lXdDnr
https://www.zotero.org/google-docs/?broken=lXdDnr
https://www.zotero.org/google-docs/?broken=lXdDnr
https://www.zotero.org/google-docs/?broken=L7ciOj
https://www.zotero.org/google-docs/?broken=ovRDzT
https://www.zotero.org/google-docs/?broken=ovRDzT
https://www.zotero.org/google-docs/?broken=YFGS44
https://www.zotero.org/google-docs/?broken=YFGS44
https://www.zotero.org/google-docs/?broken=dYyK7L
https://www.zotero.org/google-docs/?broken=dYyK7L
https://www.zotero.org/google-docs/?broken=dYyK7L
https://www.zotero.org/google-docs/?broken=PNsElz
https://www.zotero.org/google-docs/?broken=PNsElz
https://www.zotero.org/google-docs/?broken=PNsElz
https://www.zotero.org/google-docs/?broken=UXnfmm
https://www.zotero.org/google-docs/?broken=UXnfmm
https://www.zotero.org/google-docs/?broken=UXnfmm
https://www.zotero.org/google-docs/?broken=VKRS9j
https://www.zotero.org/google-docs/?broken=VKRS9j
https://www.zotero.org/google-docs/?broken=VKRS9j
https://www.zotero.org/google-docs/?broken=VYHwcQ
https://www.zotero.org/google-docs/?broken=VYHwcQ

National Health Interview Survey Questions. Women's Health Issues, 26, S71-S80.
https://doi.org/10.1016/j.whi.2016.03.012

Eliason, M. J., & Streed, C. G. (2017). Choosing “Something Else” as a Sexual Identity: Evaluating
Response Options on the National Health Interview Survey. LGBT Health, 4(5), 376-379.
https://doi.org/10.1089/1gbt.2016.0206

Franco-Rocha, O. Y., Wheldon, C. W., Osier, N., Lett, E., Kesler, S. R., Henneghan, A. M., &
Suarez-Baquero, D. F. M. (2023). Cisheteronormativity and its influence on the psychosocial
experience of LGBTQ+ people with cancer: A qualitative systematic review. Psycho-Oncology,
32(6), 834-845. https://doi.org/10.1002/pon.6133

Germanos, R., Deacon, R., & Mooney-Somers, J. (2015). The Social and Cultural Significance of
Women’s Sexual Identities Should Guide Health Promotion. LGBT Health, 2(2), 162—168.
https://doi.org/10.1089/1gbt.2014.0118

Gilbert, P. A., Lee, A. A., Pass, L., Lappin, L., Thompson, L., Sittig, K. W., Baker, E., & Hoffman-Zinnel,
D. (2020). Queer in the Heartland: Cancer Risks, Screenings, and Diagnoses among Sexual and
Gender Minorities in lowa. Journal of Homosexuality, 1-17.
https://doi.org/10.1080/00918369.2020.1826832

Goldberg, J. E., Moy, L., & Rosenkrantz, A. B. (2018). Assessing Transgender Patient Care and Gender
Inclusivity of Breast Imaging Facilities Across the United States. Journal of the American
College of Radiology, 15(8), 1164—1172. https://doi.org/10.1016/j.jacr.2018.05.007

Gomez, S. L., Duffy, C., Griggs, J. J., & John, E. M. (2019). Surveillance of cancer among sexual and
gender minority populations: Where are we and where do we need to go? Cancer, 125(24),
4360—4362. https://doi.org/10.1002/cncr.32384

Griggs, J., Maingi, S., Blinder, V., Denduluri, N., Khorana, A. A., Norton, L., Francisco, M., Wollins, D.
S., & Rowland, J. H. (2017). American society of clinical oncology position statement: Strategies
for reducing cancer health disparities among sexual & gender minority populations. Journal of

Clinical Oncology, 35(19), 2203-2208. https://doi.org/10.1200/JC0.2016.72.0441


https://www.zotero.org/google-docs/?broken=VYHwcQ
https://www.zotero.org/google-docs/?broken=VYHwcQ
https://www.zotero.org/google-docs/?broken=ooYkfx
https://www.zotero.org/google-docs/?broken=ooYkfx
https://www.zotero.org/google-docs/?broken=ooYkfx
https://www.zotero.org/google-docs/?broken=1ONhYK
https://www.zotero.org/google-docs/?broken=1ONhYK
https://www.zotero.org/google-docs/?broken=1ONhYK
https://www.zotero.org/google-docs/?broken=1ONhYK
https://www.zotero.org/google-docs/?broken=H54frI
https://www.zotero.org/google-docs/?broken=H54frI
https://www.zotero.org/google-docs/?broken=H54frI
https://www.zotero.org/google-docs/?broken=d9dEhR
https://www.zotero.org/google-docs/?broken=d9dEhR
https://www.zotero.org/google-docs/?broken=d9dEhR
https://www.zotero.org/google-docs/?broken=d9dEhR
https://www.zotero.org/google-docs/?broken=d6PwYc
https://www.zotero.org/google-docs/?broken=d6PwYc
https://www.zotero.org/google-docs/?broken=d6PwYc
https://www.zotero.org/google-docs/?broken=NTj2Uh
https://www.zotero.org/google-docs/?broken=NTj2Uh
https://www.zotero.org/google-docs/?broken=NTj2Uh
https://www.zotero.org/google-docs/?broken=8Hz1SF
https://www.zotero.org/google-docs/?broken=8Hz1SF
https://www.zotero.org/google-docs/?broken=8Hz1SF
https://www.zotero.org/google-docs/?broken=8Hz1SF

Grundy, S. A., Brown, R. C., & Jenkins, W. D. (2021). Health and Health Care of Sexual Minority
Individuals in the Rural United States: A Systematic Review. Journal of Health Care for the Poor
and Underserved, 32(4), 1639-1652. https://doi.org/10.1353/hpu.2021.0157

Hart, S. L., & Bowen, D. J. (2009). Sexual orientation and intentions to obtain breast cancer screening.
Journal of Women's Health, 18(2), 177—-185. https://doi.org/10.1089/jwh.2007.0447

Heer, E., Peters, C., Knight, R., Yang, L., & Heitman, S. J. (2023). Participation, barriers, and facilitators
of cancer screening among LGBTQ+ populations: A review of the literature. Preventive
Medicine, 170, 107478. https://doi.org/10.1016/j.ypmed.2023.107478

Heller, S. L., Rosenkrantz, A. B., Gao, Y., & Moy, L. (2018). County-Level Factors Predicting Low
Uptake of Screening Mammography. American Journal of Roentgenology, 211(3), 624—629.
https://doi.org/10.2214/AJR.18.19541

Henry, K. A., McDonald, K., Sherman, R., Kinney, A. Y., & Stroup, A. M. (2014). Association Between
Individual and Geographic Factors and Nonadherence to Mammography Screening Guidelines.
Journal of Women's Health, 23(8), 664—674. https://doi.org/10.1089/jwh.2013.4668

Herriges, M. J., Pinkhasov, R., Lehavot, K., Shapiro, O., Jacob, J. M., Sanford, T., Liu, N., Bratslavsky,
G., & Goldberg, H. (2022). The association of sexual orientation with prostate, breast, and
cervical cancer screening and diagnosis. Cancer Causes & Control, 33(12), 1421-1430.
https://doi.org/10.1007/s10552-022-01624-4

Hirth, J. M., Laz, T. H., Rahman, M., & Berenson, A. B. (2016). Racial/Ethnic Differences Affecting
Adherence to Cancer Screening Guidelines Among Women. Journal of Women's Health, 25(4),
371-380. https://doi.org/10.1089/jwh.2015.5270

Hoffman, R. M., Elmore, J. G., Fairfield, K. M., Gerstein, B. S., Levin, C. A., & Pignone, M. P. (2014).
Lack of Shared Decision Making in Cancer Screening Discussions. American Journal of
Preventive Medicine, 47(3), 251-259. https://doi.org/10.1016/j.amepre.2014.04.011

hooks, bell. (1981). Aint I a woman: Black women and feminism. South End Press.

hooks, bell. (1984). Feminist theory: From margin to center. South End Press.


https://www.zotero.org/google-docs/?broken=jr2bDx
https://www.zotero.org/google-docs/?broken=jr2bDx
https://www.zotero.org/google-docs/?broken=jr2bDx
https://www.zotero.org/google-docs/?broken=Wrh6rx
https://www.zotero.org/google-docs/?broken=Wrh6rx
https://www.zotero.org/google-docs/?broken=h8zChX
https://www.zotero.org/google-docs/?broken=h8zChX
https://www.zotero.org/google-docs/?broken=h8zChX
https://www.zotero.org/google-docs/?broken=zDSfGe
https://www.zotero.org/google-docs/?broken=zDSfGe
https://www.zotero.org/google-docs/?broken=zDSfGe
https://www.zotero.org/google-docs/?broken=sIuWcs
https://www.zotero.org/google-docs/?broken=sIuWcs
https://www.zotero.org/google-docs/?broken=sIuWcs
https://www.zotero.org/google-docs/?broken=tpRQep
https://www.zotero.org/google-docs/?broken=tpRQep
https://www.zotero.org/google-docs/?broken=tpRQep
https://www.zotero.org/google-docs/?broken=tpRQep
https://www.zotero.org/google-docs/?broken=hmm6ft
https://www.zotero.org/google-docs/?broken=hmm6ft
https://www.zotero.org/google-docs/?broken=hmm6ft
https://www.zotero.org/google-docs/?broken=7sviOK
https://www.zotero.org/google-docs/?broken=7sviOK
https://www.zotero.org/google-docs/?broken=7sviOK
https://www.zotero.org/google-docs/?broken=Jli3FE
https://www.zotero.org/google-docs/?broken=NxDkp4

hooks, bell. (1989). Talking back: Thinking feminist, thinking black. South End Press.

Hutchinson, M. K., Thompson, A. C., & Cederbaum, J. A. (2006). Multisystem Factors Contributing to
Disparities in Preventive Health Care Among Lesbian Women. Journal of Obstetric, Gynecologic
& Neonatal Nursing, 35(3), 393—402. https://doi.org/10.1111/.1552-6909.2006.00054.x

lacoviello, L., Bonaccio, M., De Gaetano, G., & Donati, M. B. (2021). Epidemiology of breast cancer, a
paradigm of the “common soil” hypothesis. Seminars in Cancer Biology, 72, 4-10.
https://doi.org/10.1016/j.semcancer.2020.02.010

Ingram, D., & Franco, S. (2014). NCHS urban-rural classification scheme for counties. Vital Health
Statistics, 2(166).

Katapodi, M. C., Pierce, P. F., & Facione, N. C. (2009). Distrust, predisposition to use health services and
breast cancer screening: Results from a multicultural community-based survey. International
Journal of Nursing Studies, 47, 975-983. https://doi.org/10.1016/j.ijnurstu.2009.12.014

Kent, E. E., Wheldon, C. W., Smith, A. W., Srinivasan, S., & Geiger, A. M. (2019). Care delivery, patient
experiences, and health outcomes among sexual and gender minority patients with cancer and
survivors: A scoping review. Cancer, 125(24), 4371-4379. https://doi.org/10.1002/cncr.32388

Kim, H.-J., & Fredriksen-Goldsen, K. I. (2013). Nonresponse to a Question on Self-Identified Sexual
Orientation in a Public Health Survey and Its Relationship to Race and Ethnicity. American
Journal of Public Health, 103(1), 67-69. https://doi.org/10.2105/AJPH.2012.300835

Lauver, D. R., Karon, S. L., Egan, J., Jacobson, M., Nugent, J., Settersten, L., & Shaw, V. (1999).
Understanding lesbians’ mammography utilization. Women s Health Issues, 9(5), 264-274.
https://doi.org/10.1016/S1049-3867(99)00024-9

Lee, M., Jenkins, W. D., & Adjei Boakye, E. (2020). Cancer screening utilization by residence and sexual
orientation. Cancer Causes & Control, 31(10), 951-964.
https://doi.org/10.1007/s10552-020-01339-4

Lehavot, K., & Simoni, J. M. (2011). The impact of minority stress on mental health and substance use

among sexual minority women. Journal of Consulting and Clinical Psychology, 79(2), 159-170.


https://www.zotero.org/google-docs/?broken=md52iL
https://www.zotero.org/google-docs/?broken=xIZUS2
https://www.zotero.org/google-docs/?broken=xIZUS2
https://www.zotero.org/google-docs/?broken=xIZUS2
https://www.zotero.org/google-docs/?broken=vWqZHV
https://www.zotero.org/google-docs/?broken=vWqZHV
https://www.zotero.org/google-docs/?broken=vWqZHV
https://www.zotero.org/google-docs/?broken=y0nxXy
https://www.zotero.org/google-docs/?broken=y0nxXy
https://www.zotero.org/google-docs/?broken=PIl56v
https://www.zotero.org/google-docs/?broken=PIl56v
https://www.zotero.org/google-docs/?broken=PIl56v
https://www.zotero.org/google-docs/?broken=QNoFqd
https://www.zotero.org/google-docs/?broken=QNoFqd
https://www.zotero.org/google-docs/?broken=QNoFqd
https://www.zotero.org/google-docs/?broken=8mgDsQ
https://www.zotero.org/google-docs/?broken=8mgDsQ
https://www.zotero.org/google-docs/?broken=8mgDsQ
https://www.zotero.org/google-docs/?broken=5YdOOy
https://www.zotero.org/google-docs/?broken=5YdOOy
https://www.zotero.org/google-docs/?broken=5YdOOy
https://www.zotero.org/google-docs/?broken=WudJ3y
https://www.zotero.org/google-docs/?broken=WudJ3y
https://www.zotero.org/google-docs/?broken=WudJ3y
https://www.zotero.org/google-docs/?broken=mUqYhu
https://www.zotero.org/google-docs/?broken=mUqYhu

https://doi.org/10.1037/a0022839

Leung, J., McKenzie, S., Martin, J., & McLaughlin, D. (2014). Effect of rurality on screening for breast
cancer: A systematic review and meta-analysis comparing mammography. Rural and Remote
Health. https://doi.org/10.22605/RRH2730

Lick, D. J., Durso, L. E., & Johnson, K. L. (2013). Minority Stress and Physical Health Among Sexual
Minorities. Perspectives on Psychological Science, 8(5), 521-548.
https://doi.org/10.1177/1745691613497965

Lillie, S. E., Partin, M. R., Rice, K., Fabbrini, A. E., Greer, N. L., Patel, S. S., MacDonald, R., Rutks, I., &
Wilt, T. J. (2014). The Effects of Shared Decision Making on Cancer Screening — A Systematic
Review (VA ESP Project #09-009). Department of Veterans Affairs.
https://www.hsrd.research.va.gov/publications/esp/shareddecision.pdf

Lin, E., Sleboda, P., Rimel, B. J., & Datta, G. D. (2023). Inequities in colorectal and breast cancer
screening: At the intersection of race/ethnicity, sexuality, and gender. SSM - Population Health,
24, 101540. https://doi.org/10.1016/j.ssmph.2023.101540

Lombardo, J., Ko, K., Shimada, A., Nelson, N., Wright, C., Chen, J., Maity, A., Ruggiero, M. L., Richard,
S., Papanagnou, D., Mitchell, E., Leader, A., & Simone, N. L. (2022). Perceptions of and barriers
to cancer screening by the sexual and gender minority community: A glimpse into the health care
disparity. Cancer Causes & Control, 33(4), 559-582.
https://doi.org/10.1007/s10552-021-01549-4

Lorde, A. (1984). Sister outsider: Essays and speeches. Crossing Press.

Malone, J., Snguon, S., Dean, L. T., Adams, M. A., & Poteat, T. (2019). Breast Cancer Screening and
Care Among Black Sexual Minority Women: A Scoping Review of the Literature from 1990 to
2017. Journal of Women's Health, 28(12), 1650—1660. https://doi.org/10.1089/jwh.2018.7127

McCabe, S. E., Hughes, T. L., Bostwick, W. B., West, B. T., & Boyd, C. J. (2009). Sexual orientation,
substance use behaviors and substance dependence in the United States. Addiction, 104(8),

1333-1345. https://doi.org/10.1111/j.1360-0443.2009.02596.x


https://www.zotero.org/google-docs/?broken=mUqYhu
https://www.zotero.org/google-docs/?broken=YNqxDl
https://www.zotero.org/google-docs/?broken=YNqxDl
https://www.zotero.org/google-docs/?broken=YNqxDl
https://www.zotero.org/google-docs/?broken=to0LUA
https://www.zotero.org/google-docs/?broken=to0LUA
https://www.zotero.org/google-docs/?broken=to0LUA
https://www.zotero.org/google-docs/?broken=yWeYxq
https://www.zotero.org/google-docs/?broken=yWeYxq
https://www.zotero.org/google-docs/?broken=yWeYxq
https://www.zotero.org/google-docs/?broken=yWeYxq
https://www.zotero.org/google-docs/?broken=8NBNHW
https://www.zotero.org/google-docs/?broken=8NBNHW
https://www.zotero.org/google-docs/?broken=8NBNHW
https://www.zotero.org/google-docs/?broken=aB610c
https://www.zotero.org/google-docs/?broken=aB610c
https://www.zotero.org/google-docs/?broken=aB610c
https://www.zotero.org/google-docs/?broken=aB610c
https://www.zotero.org/google-docs/?broken=aB610c
https://www.zotero.org/google-docs/?broken=uBjLSv
https://www.zotero.org/google-docs/?broken=dw8XjE
https://www.zotero.org/google-docs/?broken=dw8XjE
https://www.zotero.org/google-docs/?broken=dw8XjE
https://www.zotero.org/google-docs/?broken=zotW91
https://www.zotero.org/google-docs/?broken=zotW91
https://www.zotero.org/google-docs/?broken=zotW91

McCall, L. (2005). The complexity of intersectionality. Signs. Journal of Women in Culture and Society,
30(3), 1771-1800.

Meads, C., & Moore, D. (2013). Breast cancer in lesbians and bisexual women: Systematic review of
incidence, prevalence and risk studies. BMC Public Health, 13(1127), 1-11.
https://doi.org/10.1186/1471-2458-13-1127

Mehta, T. S., Thompson, J., Applegate, J. M., & Wahab, R. A. (2023). Cultural Competence in the Care of
LGBTQ+ Patients: A Primer for Breast/Chest Centers. Journal of Breast Imaging, 5(4), 473—479.
https://doi.org/10.1093/jbi/wbad012

Milner, G. E., & McNally, R. J. (2020). Nonadherence to breast and cervical cancer screening among
sexual minority women: Do stigma-related psychological barriers play a role? Health Psychology,
39(10), 891-899. https://doi.org/10.1037/hea0000887

Miranda, P. Y., Tarraf, W., Gonzalez, P., Johnson-Jennings, M., & Gonzalez, H. M. (2012). Breast Cancer
Screening Trends in the United States and Ethnicity. Cancer Epidemiology, Biomarkers &
Prevention, 21(2), 351-357. https://doi.org/10.1158/1055-9965.EPI-11-0873

Monticciolo, D. L. (2020). Current Guidelines and Gaps in Breast Cancer Screening. Journal of the
American College of Radiology, 17(10), 1269—-1275. https://doi.org/10.1016/j.jacr.2020.05.002

Moraga, C., & Anzaldua, G. (Eds.). (1981). This Bridge Called My Back: Writings by Radical Women of
Color (Second, p. 261). Kitchen Table: Women of Color Press.

Mouslim, M. C., Johnson, R. M., & Dean, L. T. (2020). Healthcare system distrust and the breast cancer
continuum of care. Breast Cancer Research and Treatment, 80, 33—44.
https://doi.org/10.1007/s10549-020-05538-0

National Cancer Institute. (2015). Cancer Screening Overview-Health Professional Version
(nciglobal,ncienterprise) [pdqCancerInfoSummary]. Cancer Screening.
https://www.cancer.gov/about-cancer/screening/hp-screening-overview-pdq

National Cancer Institute. (2021). Breast Cancer Screening (Cancer Trends Progress Report). NIH.

National Cancer Institute. (2023). Mammograms.


https://www.zotero.org/google-docs/?broken=hGeV1C
https://www.zotero.org/google-docs/?broken=hGeV1C
https://www.zotero.org/google-docs/?broken=ydMtQc
https://www.zotero.org/google-docs/?broken=ydMtQc
https://www.zotero.org/google-docs/?broken=ydMtQc
https://www.zotero.org/google-docs/?broken=34YJch
https://www.zotero.org/google-docs/?broken=34YJch
https://www.zotero.org/google-docs/?broken=34YJch
https://www.zotero.org/google-docs/?broken=e0wqJq
https://www.zotero.org/google-docs/?broken=e0wqJq
https://www.zotero.org/google-docs/?broken=e0wqJq
https://www.zotero.org/google-docs/?broken=MMGKNj
https://www.zotero.org/google-docs/?broken=MMGKNj
https://www.zotero.org/google-docs/?broken=MMGKNj
https://www.zotero.org/google-docs/?broken=AdVVAD
https://www.zotero.org/google-docs/?broken=AdVVAD
https://www.zotero.org/google-docs/?broken=scBFwC
https://www.zotero.org/google-docs/?broken=scBFwC
https://www.zotero.org/google-docs/?broken=BwWxJb
https://www.zotero.org/google-docs/?broken=BwWxJb
https://www.zotero.org/google-docs/?broken=BwWxJb
https://www.zotero.org/google-docs/?broken=wvwubY
https://www.zotero.org/google-docs/?broken=wvwubY
https://www.zotero.org/google-docs/?broken=wvwubY
https://www.zotero.org/google-docs/?broken=0BLliw
https://www.zotero.org/google-docs/?broken=v7YPWW

https://www.cancer.gov/types/breast/mammograms-fact-sheet#what-are-the-benefits-and-potentia
l-harms-of-screening-mammograms

Neal, C. H., & Helvie, M. A. (2021). Overdiagnosis and Risks of Breast Cancer Screening. Radiologic
Clinics of North America, 59(1), 19-27. https://doi.org/10.1016/j.rc1.2020.09.005

Nelson, H. D., Pappas, M., Cantor, A., Griffin, J., Daeges, M., & Humphrey, L. (2016). Harms of Breast
Cancer Screening: Systematic Review to Update the 2009 U.S. Preventive Services Task Force
Recommendation. Annals of Internal Medicine, 164(4), 256-267.
https://doi.org/10.7326/M15-0970

Nufo, T., Gerald, J. K., Harris, R., Martinez, M. E., Estrada, A., & Garcia, F. (2012). Comparison of
breast and cervical cancer screening utilization among rural and urban Hispanic and American
Indian women in the Southwestern United States. Cancer Causes & Control, 23(8), 1333—1341.
https://doi.org/10.1007/s10552-012-0012-0

O’Connor, B., Phelan, K., Price, B., King, Putnam-Johnson, H., Blanton, R. H., Lamb, E., & Canary, L.
(2022). LGBTQIA+ health in rural America (National Rural Health Association Policy Brief?).
https://www.ruralhealth.us/getattachment/Advocate/Policy-Documents/2022-NRHA-LGBTQ-Pol
icy-Paper-Final-(1).pdf.aspx?lang=en-US

Oladeru, O. T., Ma, S. J., Miccio, J. A., Wang, K., Attwood, K., Singh, A. K., Haas-Kogan, D. A., &
Neira, P. M. (2022). Breast and Cervical Cancer Screening Disparities in Transgender People.
American Journal of Clinical Oncology, 45(3), 116—121.
https://doi.org/10.1097/COC.0000000000000893

Orwat, J., Caputo, N., Key, W., & De Sa, J. (2017). Comparing Rural and Urban Cervical and Breast
Cancer Screening Rates in a Privately Insured Population. Social Work in Public Health, 32(5),
311-323. https://doi.org/10.1080/19371918.2017.1289872

Pathela, P., Hajat, A., Schillinger, J., Blank, S., Sell, R., & Mostashari, F. (2006). Discordance between
Sexual Behavior and Self-Reported Sexual Identity: A Population-Based Survey of New York

City Men. Annals of Internal Medicine, 145(6), 416.


https://www.zotero.org/google-docs/?broken=v7YPWW
https://www.zotero.org/google-docs/?broken=v7YPWW
https://www.zotero.org/google-docs/?broken=FNVFLc
https://www.zotero.org/google-docs/?broken=FNVFLc
https://www.zotero.org/google-docs/?broken=u1oV3S
https://www.zotero.org/google-docs/?broken=u1oV3S
https://www.zotero.org/google-docs/?broken=u1oV3S
https://www.zotero.org/google-docs/?broken=u1oV3S
https://www.zotero.org/google-docs/?broken=jcRW8m
https://www.zotero.org/google-docs/?broken=jcRW8m
https://www.zotero.org/google-docs/?broken=jcRW8m
https://www.zotero.org/google-docs/?broken=jcRW8m
https://www.zotero.org/google-docs/?broken=J7n9WG
https://www.zotero.org/google-docs/?broken=J7n9WG
https://www.zotero.org/google-docs/?broken=J7n9WG
https://www.zotero.org/google-docs/?broken=J7n9WG
https://www.zotero.org/google-docs/?broken=DpKYTp
https://www.zotero.org/google-docs/?broken=DpKYTp
https://www.zotero.org/google-docs/?broken=DpKYTp
https://www.zotero.org/google-docs/?broken=DpKYTp
https://www.zotero.org/google-docs/?broken=CUf7xe
https://www.zotero.org/google-docs/?broken=CUf7xe
https://www.zotero.org/google-docs/?broken=CUf7xe
https://www.zotero.org/google-docs/?broken=lyTIP9
https://www.zotero.org/google-docs/?broken=lyTIP9
https://www.zotero.org/google-docs/?broken=lyTIP9

https://doi.org/10.7326/0003-4819-145-6-200609190-00005

Peters, M. D. J., Ramsey, 1., Kennedy, K., Sharplin, G., & Eckert, M. (2022). Culturally safe, high-quality
breast cancer screening for transgender people: A scoping review protocol. Journal of Advanced
Nursing, 78(1), 276-281. https://doi.org/10.1111/jan.15094

Poteat, T. C., Adams, M. A., Malone, J., Geffen, S., Greene, N., Nodzenski, M., Lockhart, A. G., Su,
[.-H., & Dean, L. T. (2021). Delays in breast cancer care by race and sexual orientation: Results
from a national survey with diverse women in the United States. Cancer, 127(19), 3514-3522.
https://doi.org/10.1002/cncr.33629

Probst, J., Eberth, J. M., & Crouch, E. (2019). Structural Urbanism Contributes To Poorer Health
Outcomes For Rural America. Health Affairs, 38(12), 1976—1984.
https://doi.org/10.1377/hlthaff.2019.00914

Qaseem, A., Lin, J. S., Mustafa, R. A., Horwitch, C. A., Wilt, T. J., & for the Clinical Guidelines
Committee of the American College of Physicians*. (2019). Screening for Breast Cancer in
Average-Risk Women: A Guidance Statement From the American College of Physicians. Annals
of Internal Medicine, 170(8), 547-560. https://doi.org/10.7326/M18-2147

Quinn, G. P, Sanchez, J. A., Sutton, S. K., Vadaparampil, S. T., Nguyen, G. T., Green, B. L., Kanetsky, P.
A., & Schabath, M. B. (2015). Cancer and lesbian, gay, bisexual, transgender/transsexual, and
queer/questioning (LGBTQ) populations. CA: A Cancer Journal for Clinicians, 65(5), 384—400.
https://doi.org/10.3322/caac.21288

Ridolfo, H., Miller, K., & Maitland, A. (2012). Measuring Sexual Identity Using Survey Questionnaires:
How Valid Are Our Measures? Sexuality Research and Social Policy, 9(2), 113—124.
https://doi.org/10.1007/s13178-011-0074-x

Sarkin, C., McAlpine, D., & Dill, J. (2023). Queering health services research. Health Services Research,
58(4), 761-766. https://doi.org/10.1111/1475-6773.14158

Sauer, A. G., Liu, B., Siegel, R. L., Jemal, A., & Fedewa, S. A. (2018). Comparing cancer screening

estimates: Behavioral Risk Factor Surveillance System and National Health Interview Survey.


https://www.zotero.org/google-docs/?broken=lyTIP9
https://www.zotero.org/google-docs/?broken=RoskJZ
https://www.zotero.org/google-docs/?broken=RoskJZ
https://www.zotero.org/google-docs/?broken=RoskJZ
https://www.zotero.org/google-docs/?broken=z3oqeV
https://www.zotero.org/google-docs/?broken=z3oqeV
https://www.zotero.org/google-docs/?broken=z3oqeV
https://www.zotero.org/google-docs/?broken=z3oqeV
https://www.zotero.org/google-docs/?broken=UNN9GR
https://www.zotero.org/google-docs/?broken=UNN9GR
https://www.zotero.org/google-docs/?broken=UNN9GR
https://www.zotero.org/google-docs/?broken=dzMsXC
https://www.zotero.org/google-docs/?broken=dzMsXC
https://www.zotero.org/google-docs/?broken=dzMsXC
https://www.zotero.org/google-docs/?broken=dzMsXC
https://www.zotero.org/google-docs/?broken=yHa5Pc
https://www.zotero.org/google-docs/?broken=yHa5Pc
https://www.zotero.org/google-docs/?broken=yHa5Pc
https://www.zotero.org/google-docs/?broken=yHa5Pc
https://www.zotero.org/google-docs/?broken=om0XFD
https://www.zotero.org/google-docs/?broken=om0XFD
https://www.zotero.org/google-docs/?broken=om0XFD
https://www.zotero.org/google-docs/?broken=sZtR2m
https://www.zotero.org/google-docs/?broken=sZtR2m
https://www.zotero.org/google-docs/?broken=iHyPFX
https://www.zotero.org/google-docs/?broken=iHyPFX

Preventive Medicine, 106, 94—100. https://doi.org/10.1016/j.ypmed.2017.10.019

Siegel, R. L., Miller, K. D., & Jemal, A. (2017). Cancer statistics, 2017. CA: A4 Cancer Journal for
Clinicians, 67(1), 7-30. https://doi.org/10.3322/caac.21387

Siegel, R. L., Miller, K. D., & Jemal, A. (2019). Cancer statistics, 2019. CA: 4 Cancer Journal for
Clinicians, 69(1), 7-34. https://doi.org/10.3322/caac.21551

Siu, A. L. (2016). Screening for Breast Cancer: U.S. Preventive Services Task Force Recommendation
Statement. Annals of Internal Medicine, 164(4), 279-296. https://doi.org/10.7326/M15-2886

Siu, A. L., Bibbins-Domingo, K., Grossman, D. C., & LeFevre, M. L. (2016). Convergence and
Divergence Around Breast Cancer Screening. Annals of Internal Medicine, 164(4), 301-302.
https://doi.org/10.7326/M15-3065

Snively, C. A., Kreuger, L., Stretch, J. J., Watt, J. W., & Chadha, J. (2004). Understanding Homophobia:
Preparing for Practice Realities in Urban and Rural Settings. Journal of Gay & Lesbian Social
Services, 17(1), 59-81. https://doi.org/10.1300/J041v17n01_05

Solazzo, A. L., Gorman, B. K., & Denney, J. T. (2017). Cancer Screening Utilization Among U.S.
Women: How Mammogram and Pap Test Use Varies Among Heterosexual, Lesbian, and Bisexual
Women. Population Research and Policy Review, 36(3), 357-377.
https://doi.org/10.1007/s11113-017-9425-5

Somerville, S. B. (2000). Introduction. In Queering the Color Line: Race and the Invention of
Homosexuality in American Culture (pp. 1-14). Duke University Press.

Spring, L. M., Marshall, M. R., & Warner, E. T. (2017). Mammography Decision-Making: Trends and
Predictors of Provider Communication in the Health Information National Trends Survey
2011-2014. Cancer, 123(3), 401-409. https://doi.org/10.1002/cncr.30378

Stapleton, S. M., Oseni, T. O., Bababekov, Y. J., Hung, Y. C., & Chang, D. C. (2018). Race/ethnicity and
age distribution of breast cancer diagnosis in the United States. JAMA Surgery, 153(6), 594-595.
https://doi.org/10.1001/jamasurg.2018.0035

Tabaac, A. R., Benotsch, E. G., & Barnes, A. J. (2019). Mediation Models of Perceived Medical


https://www.zotero.org/google-docs/?broken=iHyPFX
https://www.zotero.org/google-docs/?broken=GWpBaz
https://www.zotero.org/google-docs/?broken=GWpBaz
https://www.zotero.org/google-docs/?broken=pdnV99
https://www.zotero.org/google-docs/?broken=pdnV99
https://www.zotero.org/google-docs/?broken=BwhJ5p
https://www.zotero.org/google-docs/?broken=BwhJ5p
https://www.zotero.org/google-docs/?broken=r6aYzJ
https://www.zotero.org/google-docs/?broken=r6aYzJ
https://www.zotero.org/google-docs/?broken=r6aYzJ
https://www.zotero.org/google-docs/?broken=UVDHlw
https://www.zotero.org/google-docs/?broken=UVDHlw
https://www.zotero.org/google-docs/?broken=UVDHlw
https://www.zotero.org/google-docs/?broken=4Yvsdh
https://www.zotero.org/google-docs/?broken=4Yvsdh
https://www.zotero.org/google-docs/?broken=4Yvsdh
https://www.zotero.org/google-docs/?broken=4Yvsdh
https://www.zotero.org/google-docs/?broken=kguj42
https://www.zotero.org/google-docs/?broken=kguj42
https://www.zotero.org/google-docs/?broken=alLb9z
https://www.zotero.org/google-docs/?broken=alLb9z
https://www.zotero.org/google-docs/?broken=alLb9z
https://www.zotero.org/google-docs/?broken=pGdoBR
https://www.zotero.org/google-docs/?broken=pGdoBR
https://www.zotero.org/google-docs/?broken=pGdoBR
https://www.zotero.org/google-docs/?broken=P8p4cn

Heterosexism, Provider—Patient Relationship Quality, and Cervical Cancer Screening in a
Community Sample of Sexual Minority Women and Gender Nonbinary Adults. LGBT Health,
6(2), 77-86. https://doi.org/10.1089/1gbt.2018.0203

Tran, L., & Tran, P. (2019). US urban—rural disparities in breast cancer-screening practices at the national,
regional, and state level, 2012-2016. Cancer Causes & Control, 30(10), 1045-1055.
https://doi.org/10.1007/s10552-019-01217-8

Vrangalova, Z., & Savin-Williams, R. C. (2012). Mostly Heterosexual and Mostly Gay/Lesbian: Evidence
for New Sexual Orientation Identities. Archives of Sexual Behavior, 41(1), 85-101.
https://doi.org/10.1007/s10508-012-9921-y

Ward, B. W., Dahlhamer, J. M., Galinsky, A. M., & Joestl, S. S. (2014). Sexual Orientation and Health
Among U.S. Adults: National Health Interview Survey, 2013. National Health Statistics Reports,
77, 1-10.

Wender, R., Sharpe, K. B., Westmaas, J. L., & Patel, A. V. (2016). The American Cancer Society’s
Approach to Addressing the Cancer Burden in the LGBT Community. LGBT Health, 3(1), 15-18.
https://doi.org/10.1089/1gbt.2015.0089

Whitehead, J., Shaver, J., & Stephenson, R. (2016). Outness, Stigma, and Primary Health Care Utilization
among Rural LGBT Populations. PLOS ONE, 11(1), e0146139.
https://doi.org/10.1371/journal.pone.0146139

Williams, A. D., Bleicher, R. J., & Ciocca, R. M. (2020). Breast Cancer Risk, Screening, and Prevalence
Among Sexual Minority Women: An Analysis of the National Health Interview Survey. LGBT
Health, 7(2), 109-118. https://doi.org/10.1089/1gbt.2019.0274

Zahnd, W. E., Fogleman, A. J., & Jenkins, W. D. (2018). Rural-Urban Disparities in Stage of Diagnosis
Among Cancers With Preventive Opportunities. American Journal of Preventive Medicine, 54(5),
688—698. https://doi.org/10.1016/j.amepre.2018.01.021

Zahnd, W. E., James, A. S., Jenkins, W. D., Izadi, S. R., Fogleman, A. J., Steward, D. E., Colditz, G. A.,

& Brard, L. (2018). Rural-Urban Differences in Cancer Incidence and Trends in the United


https://www.zotero.org/google-docs/?broken=P8p4cn
https://www.zotero.org/google-docs/?broken=P8p4cn
https://www.zotero.org/google-docs/?broken=P8p4cn
https://www.zotero.org/google-docs/?broken=bRRgGI
https://www.zotero.org/google-docs/?broken=bRRgGI
https://www.zotero.org/google-docs/?broken=bRRgGI
https://www.zotero.org/google-docs/?broken=VhsIX9
https://www.zotero.org/google-docs/?broken=VhsIX9
https://www.zotero.org/google-docs/?broken=VhsIX9
https://www.zotero.org/google-docs/?broken=BaaMAe
https://www.zotero.org/google-docs/?broken=BaaMAe
https://www.zotero.org/google-docs/?broken=BaaMAe
https://www.zotero.org/google-docs/?broken=NkIj3f
https://www.zotero.org/google-docs/?broken=NkIj3f
https://www.zotero.org/google-docs/?broken=NkIj3f
https://www.zotero.org/google-docs/?broken=FYpNlE
https://www.zotero.org/google-docs/?broken=FYpNlE
https://www.zotero.org/google-docs/?broken=FYpNlE
https://www.zotero.org/google-docs/?broken=6VWBcJ
https://www.zotero.org/google-docs/?broken=6VWBcJ
https://www.zotero.org/google-docs/?broken=6VWBcJ
https://www.zotero.org/google-docs/?broken=QoucBs
https://www.zotero.org/google-docs/?broken=QoucBs
https://www.zotero.org/google-docs/?broken=QoucBs
https://www.zotero.org/google-docs/?broken=0LfdTg
https://www.zotero.org/google-docs/?broken=0LfdTg

States. Cancer Epidemiology Biomarkers & Prevention, 27(11), 1265-1274.
https://doi.org/10.1158/1055-9965.EPI-17-0430
Zaritsky, E., & Dibble, S. L. (2010). Risk Factors for Reproductive and Breast Cancers among Older

Lesbians. Journal of Women's Health, 19(1), 125—131. https://doi.org/10.1089/jwh.2008.1094


https://www.zotero.org/google-docs/?broken=0LfdTg
https://www.zotero.org/google-docs/?broken=0LfdTg
https://www.zotero.org/google-docs/?broken=ZMc3ib
https://www.zotero.org/google-docs/?broken=ZMc3ib

Appendix

Table 1. Sociodemographic characteristics of the BRFSS sample population

Key: n=total number in the sample, %=weighted percent, SM=weighted sexually minoritized, Het=weighted
heterosexual; NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001

Characteristic Total SM Het

n (%)
Total 63,517 3,209 (4.87%) 60,308 (95.13%)
Race and ethnicity
NH white 50,399 (69.02%)* 2,478 (64.67%)* 47,921 (69.24%)*
NH Black 5,280 (13.17%)* 228 (13.38%)* 5,052 (13.16%)*
Hispanic 3,890 (10.31%)* 242 (10.97%%*) 3,648 (10.28%)*
NH Asian 1,380 (3.34%)* 73 (4.40%)* 1,307 (3.29%)*
NH other 2,568 (4.16%)* 188 (6.58%)* 2,380 (4.04%)*
Rurality

Rural residents

7,611 (7.05%)

300 (5.96%)

7,311 (7.11%)

Urban residents

55,906 (92.95%)

2,909 (94.04%)

52,997 (92.89% )

Insurance coverage

Has coverage

61,556 (95.20%)

3,077 (93.64%)

58,479 (95.28%)

No coverage 1,961 (4.80%) 132 (6.36%) 1,829 (4.72%)
Education

Less than high school 2,315 (7.68%)** 146 (11.34%)** 2,169 (7.49%)**
High school graduate 12,420 (23.11%)** 506 (19.76%)** 11,914 (23.29%)**
Some college 18,199 (32.90%)** 827 (32.27%)** 17,372 (32.93%)**

College graduate 30,583 (36.31%)** 1,730 (36.64%)** 28,853 (36.30%)**
Income

<$15,000 3,833 (6.49%)*** 289 (10.75%)*** 3,544 (6.27%)***
$15-24,000 5,649 (9.51%)*** 342 (14.07%)*** 5,307 (9.27%)***
$25-34,000 6,620 (10.65%)*** 348 (11.25%)*** 6,272 (10.62%)***
$35-49,000 7,722 (11.65%)*** 350 (9.80%)*** 7,372 (11.75%)***
$50-99,000 20,651 (30.69%)*** 980 (28.75%)*** 19,671 (30.78%)***

$100-199,000

14,624 (23.17%)***

705 (20.00%)***

13,919 (23.33%)***




$200,000+

4,418 (7.85%)%**

195 (5.39%)***

4,223 (7.97%)***

Age

40-49 14,718 (29.90%)*** 1,164 (44.41%)*** 13,554 (29.16%)***
50-54 8,316 (14.62%)*** 467 (15.56%)*** 7,849 (14.57%)***
55-59 8,845 (14.17%)*** 407 (11.00%)*** 8,438 (14.33%)***
60-64 10,769 (16.76%)*** 470 (13.25%)*** 10,299 (16.94%)***
65-69 11,100 (12.88%)*** 380 (8.95%)*** 10,720 (13.08%)***
70-74 9,769 (11.66%)*** 321 (6.84%)*** 9,448 (11.91%)***

General health status

Excellent 9,519 (14.42%)*** 394 (11.05%)*** 9,125 (14.59%)***
Very good 22,628 (33.80%)*** 982 (25.22%)*** 21,646 (34.24%)%**
Good 19,944 (32.21%)*** 1,087 (33.58%)*#* 18,857 (32.14%)***
Fair/poor 11,426 (19.57%)*** 746 (30.16%)*** 10,680 (19.03%)***

Length of time since last routine

check-up

Within the past year

53,675 (84.09%)**

2,573 (80.21%)**

51,102 (84.29%)**

1 to <2 years ago

5,470 (8.70%)**

334 (9.99%)**

5,136 (8.63%)**

2 to <5 years ago

2,684 (4.35%)**

194 (5.13%)**

2,490 (4.31%)**

5+ years ago

1,570 (2.72%)**

96 (4.14%)**

1,474 (2.64%)**

Never

118 (0.15%)**

12 (0.53%)**

106 (0.13%)**

Table 2. Reception of a mammogram within the past two years among respondents within the final sample

Mammogram Usage n (%) ‘Weighted (%)
No 16,431 (25.87%) 28.01%
Yes 47,086 (74.13%) 71.99%

Table 3. Reception of a mammogram within the past two years by sociodemographic and health-related
characteristics

Key: n=total number in the sample, %=weighted percent, SM=weighted sexually minoritized, Het=weighted
heterosexual; NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001

Characteristic Total SM Het

n (%)




Total

47,086 (71.99%)

2,095 (64.09%)***

44,991 (72.39%)***

Race and ethnicity

NH white 37,598 (72.48%)*** 1,635 (65.53%) 35,963 (72.81%)***
NH Black 4,221 (78.14%)*** 165 (68.86%) 4,056 (78.62%)***
Hispanic 2,579 (66.63%)*** 143 (62.82%) 2,436 (66.83%)***
NH Asian 1,017 (72.30%)*** 47 (63.33%) 970 (72.91%)***
NH other 1,671 (57.37%)*** 105 (42.81%) 1,566 (58.58%)***
Rurality

Rural residents

5,441 (70.00%)

193 (68.19%)

5,248 (70.08%)

Urban residents

41,645 (72.14%)

1,902 (63.83%)

39,743 (72.57%)

Insurance coverage

Has coverage

46,417 (73.76%)***

2,046 (66.10%)***

44,371 (74.14%)***

No coverage 669 (36.82%)*** 49 (34.39%)*** 620 (36.98%)***
Education
Less than high school 1,403 (60.28%)*** 86 (67.42%)** 1,317 (59.72%)***

High school graduate

8,820 (69.49%)***

318 (65.60%)**

8,502 (69.65%)***

Some college

13,200 (71.30%)***

496 (54.14%)**

12,704 (72.16%)***

College graduate 23,663 (76.67%)*** 1,195 (71.01%)** 22,468 (76.96%)***
Income

<$15,000 2,340 (58.48%)*** 162 (60.53%) 2,178 (58.30%)***
$15-24,000 3,687 (63.48%)*** 196 (57.65%) 3,491 (63.94%)***
$25-34,000 4,561 (66.54%)*** 204 (60.80%) 4,357 (66.85%)***
$35-49,000 5,621 (70.73%)*** 203 (57.03%) 5,418 (71.32%)***
$50-99,000 15,821 (74.81%)*** 664 (64.89%) 15,157 (75.28%)***

$100-199,000

11,461 (75.76%)***

510 (71.35%)

10,951 (75.95%)%**

$200,000+ 3,595 (80.54%)*** 156 (76.47%) 3,439 (80.68%)***
Age

40-49 8,933 (60.27%)*** 592 (52.12%)*** 8,341 (60.90%)***
50-54 6,252 (74.46%)*** 326 (68.01%)*** 5,926 (74.82%)***
55-59 6,715 (76.56%)*** 300 (70.51%)*** 6,415 (76.80%)***
60-64 8,315 (75.14%)*** 347 (77.83%)*** 7,968 (75.04%)***




65-69

8,925 (80.59%)%**

287 (77.13%)***

8,638 (80.72%)***

70-74

7,946 (79.32%)%**

243 (78.83%)***

7,703 (79.33%)%**

General health status

Excellent 7,248 (73.78%)*** 275 (63.73%) 6,973 (74.17%)***
Very good 17,590 (75.90%)*** 674 (66.06%) 16,916 (76.27%)***
Good 14,600 (71.32%)*** 702 (66.92%) 13,898 (71.55%)%**
Fair/poor 7,648 (65.01%)*** 444 (59.41%) 7,204 (65.46%)***

Length of time since last routine

check-up

Within the past year

42,682 (78.02%)***

1,851 (71.01%)***

40,831 (78.36%)***

1 to <2 years ago

3,343 (55.94%)***

180 (54.21%)%**

3,163 (56.04%)***

2 to <5 years ago

795 (26.69%)***

47 (23.92%)***

748 (26.86%)%**

5+ years ago

232 (11.47%)***

16 (9.87%)***

216 (11.60%)***

Never

34 (27.69%)%**

1 (14.05%)%**

33 (30.43%)%**

Table 4. Odds of receiving a mammogram within the past two years, controlling for rurality, race and
ethnicity, health insurance, education, age, income, health status, and length of time since last routine

check-up

Key: AOR=adjusted odds ratio; Cl=confidence interval, SM=sexually minoritized, Het=heterosexual;

NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001

Total SM only Het only

AOR 95% CI AOR 95% CI AOR 95% CI
SM 0.91 (0.76,1.08)
Characteristics
Rurality (ref: urban)
Rural 1.02 (0.90,1.16) 1.34 (0.83,2.16) 1.01 (0.89,1.16)
Race and ethnicity (ref: NH white)
NH Black 1.54%%* (1.35,1.75) 1.42 (0.75,2.70) 1.54%%* (1.34,1.75)
Hispanic 1.39%** (1.15-1.69) 1.24 (0.70,2.22) 1.40%** (1.14,1.72)
NH Asian 0.98 (0.75,1.28) 0.76 (0.23,2.47) 1.00 (0.76,1.31)
NH other 0.64%*** (0.51,0.79) 0.53 (0.26,1.08) 0.65%** (0.52,0.82)




Insurance coverage (ref: no insurance coverage)

Yes, coverage 2.15%** (1.58,2.93) 1.60 (0.82,3.13) 2.18%** (1.57,3.02)
Education (ref: less than high school)

High school 0.98 (0.74,1.31) 0.89 (0.39,2.07) 1.00 (0.74,1.35)
graduate

Some college 1.02 (0.76,1.36) 0.52 (0.22,1.22) 1.06 (0.78,1.44)
College graduate | 1.19 (0.89,1.58) 0.86 (0.38,1.95) 1.22 (0.90,1.64)
Age in years (ref: 40-49)

50-54 2.01%** (1.77,2.29) 2.05%* (1.25,3.37) 2.01%** (1.76,2.29)
55-59 2.37%** (2.08,2.70) 2.16%** (1.35,3.45) 2.38%** (2.07,2.73)
60-64 2.18%** (1.90,2.51) 3.42%%* (2.00,5.84) 2.13%** (1.85,2.46)
65-69 2.77*¥* (2.42,3.17) 3.45%** (1.69,7.03) 2.774%%* (2.38,3.15)
70-74 2.40%** (2.00,2.87) 3.7 (1.84,5.45) 2.37%%x* (1.97,2.84)
Income (ref: <$15,000)

$15-24,000 1.23 (0.95,1.60) 0.88 (0.40,1.91) 1.27 (0.96,1.67)
$25-34,000 1.37%* (1.11,1.69) 1.07 (0.53,2.16) 1.40%* (1.13,1.75)
$35-49,000 1.56%** (1.27,1.91) 0.93 (0.48,1.83) 1.63%** (1.31,2.01)
$50-99,000 1.85%#* (1.53,2.24) 1.45 (0.76,2.78) 1.90%** (1.56,2.33)
$100-199,000 2.03%** (1.65,2.49) 1.87 (0.92,3.80) 2.06%** (1.66,2.56)
$200,000+ 2.778%** (2.17,3.56) 3.38% (1.01,11.30) 2.80%*** (2.16,3.62)
General health status (ref: excellent)

Very good 1.04 (0.91,1.18) 1.21 (0.65,2.28) 1.03 (0.90,1.18)
Good 0.83** (0.73,0.96) 1.40 (0.74,2.66) 0.81** (0.71,0.94)
Fair/poor 0.68*** (0.58,0.79) 1.24 (0.64,2.38) 0.66%*** (0.56,0.77)
Length of time since last routine check-up (ref: within the past year)

1 to <2 years 0.38%** (0.33,0.44) 0.54* (0.31,0.94) 0.37%** (0.32,0.43)
ago

2to<Syearsago | 0.11%** (0.09,0.14) 0.15%** (0.08,0.29) 0.11%%* (0.09,0.13)
5+ years ago 0.04%** (0.03,0.06) 0.05%** (0.02,0.13) 0.04%** (0.03,0.06)
Never 0.15%** (0.07,0.30) 0.09%** (0.03,0.30) 0.16%** (0.07,0.33)




Table 5. Predicted probability of mammogram usage within the past two years by sexual orientation and race
and ethnicity

Note: Data are from the 2022 Behavioral Risk Factor Surveillance System data and include those aged 40-74 years
and assigned female at birth. The differences between heterosexual and sexually minoritized people assigned female
at birth in mammogram usage within the past two years are significant at p<0.001 for the full sample and across race
and ethnicity categories; all covariates held at their means

Sexually minoritized Heterosexual Difterence

Predicted probability | 95% CI Predicted probability | 95% CI Heterosexual-sexuall
y minoritized

Full sample 70.56% (0.68-0.73) 72.07% (0.71,0.73) 1.51%

Race and ethnicity

NH white 69.54% (0.66,0.73) 70.88% (0.70,0.72) 1.34%
NH Black 76.69% (0.68,0.85) 77.59% (0.76,0.79) 0.90%
Hispanic 76.43% (0.69,0.83) 76.13% (0.73,0.79) -0.03%
NH Asian 65.42% (0.44,0.86) 70.84% (0.66,0.75) 5.42%
NH other 55.14% (0.40,0.70) 63.01% (0.59,0.67) 7.87%

Table 6. Predicted probability of mammogram usage within the past two years by sexual orientation and
rurality

Note: Data are from the 2022 Behavioral Risk Factor Surveillance System data and include those aged 40-74 years
and assigned female at birth. The differences between heterosexual and sexually minoritized people assigned female
at birth in mammogram usage within the past two years are significant at p<0.001 for the full sample and across
rurality; all covariates held at their means

Sexually minoritized Heterosexual Difference
Predicted probability | 95% CI Predicted probability | 95% CI Heterosexual-sexuall
y minoritized
Full sample 70.19% (0.67,0.73) 72.09% (0.71,0.73) 1.90%
Rurality
Rural 75.02% (0.68,0.83) 71.65% (0.70,0.74) -3.37%
Urban 69.81% (0.67,0.73) 72.12% (0.71,0.73) 2.31%

Table 7. Predicted probability of mammogram usage within the past two years by sexual orientation, race and
ethnicity, and rurality

Note: Data are from the 2022 Behavioral Risk Factor Surveillance System data and include those aged 40-74 years
and assigned female at birth. The differences between heterosexual and sexually minoritized people assigned female
at birth in mammogram usage within the past two years are significant at p<0.001 for the full sample and across
rurality and race and ethnicity; all covariates held at their means




Sexually minoritized Heterosexual Difterence
Predicted probability | 95% CI Predicted probability | 95% CI Heterosexual-sexuall
y minoritized
Full sample Not estimable 72.08% (0.71,0.73)
Rurality
Rural Not estimable 71.70% (0.69,0.74)
Urban 70.25% (0.67,0.73) 72.06% (0.71,0.73) 1.81%
Race and ethnicity
NH White 69.54% (0.66,0.73) 70.88% (0.70,0.72) 1.34%
NH Black 75.70% (0.67,0.84) 77.71% (0.76,0.79) 2.01%
Hispanic 76.71% (0.70,0.84) 76.11% (0.73,0.79) -0.6%
NH Asian Not estimable 69.32% (0.65,0.74) -
NH other 55.49% (0.41,0.70) 63.08% (0.59,0.67) 7.59%
Race and ethnicity and rurality
NH white, Urban 69.15% (0.66,0.72) 70.84% (0.70,0.72) 1.69%
NH Black, Urban 77.22% (0.68,0.86) 77.43% (0.76,0.79) 0.21%
Hispanic, Urban 75.80% (0.68,0.83) 76.10% (0.73,0.79) 0.30%
NH Asian, Urban 64.18% (0.43,0.85) 71.23% (0.67,0.76) 7.05%
NH other, Urban 54.84% (0.40, 0.70) 63.76% (0.59,0.68) 8.92%
NH white, Rural 74.52% (0.66,0.83) 71.45% (0.69,0.74) -3.07%
NH Black, Rural 55.83% (0.31,0.80) 81.32% (0.74,0.89) 25.49%
Hispanic, Rural 88.30% (0.78,0.99) 76.21% (0.64,0.88) -12.09%
NH Asian, Rural Not estimable - 44.13% (0.16,0.72) -
NH other, Rural 64.01% (0.40,0.88) 54.17% (0.45,0.64) -.9.84%

Figure 1. Flow chart showing the final sample population
Key: Mam=mammogram; SO=sexual orientation; Race/eth=race and ethnicity; Ed=education; Check-up=Ilength of
time since last routine check-up
Note: Data are from the 2022 Behavioral Risk Factor Surveillance System data and include those aged 40-74 years
and assigned female at birth.
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Figure 2. Predicted probability of mammogram usage within the past two years by sexual orientation and

race and ethnicity
Key: SM=sexually minoritized, Het=heterosexual; NH=Non-Hispanic
Note: results significant at p<0.001
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Figure 3. Predicted probability of mammogram usage within the past two years by sexual orientation and
rurality

Key: SM=sexually minoritized, Het=heterosexual

Note: results significant at p<0.001
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Figure 4. Predicted probability of mammogram usage within the past two years by sexual orientation, race
and ethnicity, and rurality

Key: SM=sexually minoritized, Het=heterosexual; NH=Non-Hispanic

Note: results significant at p<0.001

Predicted probabilities of mammogram usage by sexual orientation, rurality, and race and ethnicity
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Supplemental table 1. Number of people at the intersection of race and ethnicity, sexual orientation, and
rurality

Key: n=total number in the sample, %=weighted percent, SM=weighted sexually minoritized, Het=weighted
heterosexual; NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001

SM Het Total




n (%)

Race and ethnicity and rurality

NH white, Urban

2,229 (63.98%)*

41, 462 (68.14%)*

43,691 (67.94%)*

NH Black, Urban

216 (13.56%)*

4,844 (13.67%)*

5,060 (13.66%)*

Hispanic, Urban

228 (11.16%)*

3,453 (10.69%)*

3,681 (10.72%)*

NH Asian, Urban

71 (4.60%)*

1,285 (3.49%)*

1,356 (3.54%)*

NH other, Urban

165 (6.70%)*

1,953 (4.01%)*

2,118 (4.14%)*

NH white, Rural

249 (75.60%)

6,459 (83.60%)

6,708 (83.27%)

NH Black, Rural 12 (10.52%) 208 (6.52%) 220 (6.69%)
Hispanic, Rural 14 (7.97%) 195 (4.83%) 209 (4.96%)
NH Asian, Rural 2 (1.24%) 22 (0.67%) 24 (0.70%)
NH other, Rural 23 (4.68%) 427 (4.37%) 450

Supplemental table 2. Sociodemographic characteristics of the BRFSS sample population by all sexual
orientations

Key: n=total number in the sample, %=weighted percent, SM=weighted sexually minoritized, Het=weighted
heterosexual; NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001; SM compared to Het, Lesbian or gay compared to Het,
Bisexual compared to Het, something else compared to Het

Characteristic Total SM Lesbian or gay Bisexual Something else Het
n (%)
Total 63,517 3,209 (4.87%) 1,063 (1.54%) 1,353 (2.11%) 793 (1.22%) 60,308 (95.13%)

Race and ethnicity

NH white 50,399 2,478 862 1,052 564 47,921
(69.02%)* (64.67%)* (70.20%)*** (66.11%)*** (55,20%)*** (69.24%)*
NH Black 5,280 228 76 93 59 5,052
(13.17%)* (13.38%)* (13.89%)*** (14.23%)*** (11.27%)*** (13.16%)*
Hispanic 3,890 242 66 93 83 3,648
(10.31%)* (10.97%)* (9.55%)*** (7.65%)*** (18.50%)*** (10.28%)*
NH Asian 1,380 73 14 24 35 1,307
(3.34%)* (4.40%)* (2.30%)*** (3.67%)*** (8.31%)*** (3.29%)*
NH other 2,568 188 45 91 52 2,380
(4.16%)* (6.58%)* (4.07%)*** (8.34%)*** (6.73%)*** (4.04%)*
Rurality
Rural residents 7,611 (7.05%) 300 (5.96%) 76 (4.95%) 127 (5.52%) 97 (8.00%) 7,311 (7.11%)




Urban residents 55,906 (92.95%) | 2,909 (94.04%) 987 (95.05%) 1,226 (94.48%) 696 (92.00%) 52,997 (92.89% )
Insurance Coverage
Has coverage 61,556 3,077 1,035 1,305 737 58,479
(95.20%) (93.64%) (96.82%)*** (94.18%)*** (88.69%)*** (95.28%)***
No coverage 1,961 132 28 48 56 1,829
(4.80%) (6.36%) (3.18%)*** (5.82%)*** (11.31%)*** (4.72%)***
Education
Less than high 2,315 146 20 57 69 2,169
school (7.68%)** (11.34%)** (4.95%)*** (11.29%)*** (19.50%)*** (7.49%)**
High school 12,420 506 139 199 168 11,914
graduate (23.11%)** (19.76%)** (19.94%)*** (18.14%)*** (22.31%)*** (23.29%)**
Some college 18,199 827 239 386 202 17,372
(32.90%)** (32.27%)** (28.09%)*** (36.70%)*** (29.91%)*** (32.93%)**
College graduate | 30,583 1,730 665 711 354 28,853
(36.31%)** (36.64%)** (47.03%)*** (33.87%*** (28.28%)*** (36.30%)**
Income
<$15,000 3,833 289 69 118 102 3,544
(6.49%)*** (10.75%)*** (8.10%)*** (10.79%)*** (14.04%)*** (6.27%)***
$15-24,000 5,649 342 77 155 110 5,307
(9.51%)*** (14.07%)*** (9.23%)*** (14.58%)*** (19.33%)*** (9.27%)***
$25-34,000 6,620 348 95 144 109 6,272
(10.65%)*** (11.25%)*** (7.91%)*** (12.62%)*** (13.10%)*** (10.62%)***
$35-49,000 7,722 350 104 139 107 7,372
(11.65%)*** (9.80%)*** (8.68%)*** (8.16%)*** (14.03%)*** (11.75%)***
$50-99,000 20,651 980 346 426 208 19,671
(30.69%)*** (28.75%)*** (31.98%)*** (29.44%)*** (23.49%)*** (30.78%)***
$100-199,000 14,624 705 286 287 132 13,919
(23.17%)*** (20.00%)*** (25.85%)*** (19.41%)*** (13.62%)*** (23.33%)***
$200,000+ 4,418 195 86 84 25 4,223
(7.85%)*** (5.39%)*** (8.27%)*** (5.01%)*** (2.39%)*** (7.97%)***
Age (years)
40-49 14,718 1,164 257 652 255 13,554
(29.90%)*** (44.41%)*** (33.75%)*** (57.10%)*** (35.96%)*** (29.16%)***
50-54 8,316 467 139 223 105 7,849
(14.62%)*** (15.56%)*** (14.90%)*** (15.74%)*** (16.10%)*** (14.57%)***
55-59 8,845 407 194 135 78 8,438
(14.17%)*** (11.00%)*** (16.19%)*** (8.30%)*** (9.10%)*** (14.33%)***
60-64 10,769 470 192 144 134 10,299
(16.76%)*** (13.25%)*** (16.37%)*** (9.88%)*** (15.11%)*** (16.94%)***
65-69 11,100 380 151 117 112 10,720
(12.88%)*** (8.95%)*** (11.17%)*** (6.25%)*** (10.79%)*** (13.08%)***




70-74 9,769 321 130 82 109 9,448
(11.66% )%+ (6.84%)%** (7.63%)%** (2.73%)%** (12.94%)%** (11.91%)**+

General Health Status

Excellent 9,519 394 158 149 87 9,125

(14.42%)%** (11.05%)*** (17.27%)%** (7.33%)*%* (9.61%)*** (14.59%)***
el | Gisware | Gz | Gusmres | Gasore | Grosorer | Gaadviees
frood G | Gassore | Otowgmes | Gasmoms | Gasse | (s
Feiripoor 2116%5276%)*** (7;(?.16%)*** (12836.02%)*** ?3350.60%)*** ?239(»).77%)*** (11O §.6(§3()%)***

Length of Time Since Last Routine Check-Up

Within the past 53,675 2,573 899 1,063 611 51,102
year (84.09%)** (80.21%)** (86.61%)*** (76.15%)*** (79.12%)*** (84.29%)**
1 to <2 years 5,470 334 93 157 84 5,136
ago (8.70%)** (9.99%)** (6.47%)*** (13.81%)*** (7.86%)*** (8.63%)**
2 to <5 years ago | 2,684 194 44 96 54 2,490
(4.35%)** (5.13%)** (3.81%)*** (6.24%)*** (4.90%)*** (4.31%)**
5+ years ago 1,570 96 25 34 37 1,474
(2.72%)** (4.14%)** (2.85%)%** (3.36%)*** (7.10%)*** (2.64%)**
Never 118 12 2 3 7 106
(0.15%)** (0.53%)** (0.25%)*** (0.44%)*** (1.03%)*** (0.13%)**

Supplemental table 3. Reception of a mammogram within the past two years by sociodemographic and
health-related characteristics across all sexual orientations

Key: n=total number in the sample, %=weighted percent, SM=weighted sexually minoritized, Het=weighted
heterosexual; NH=Non-Hispanic

Note: results significant at *p<0.05, **p<0.01, ***p<0.001; SM compared to Het, Lesbian or gay compared to Het,
Bisexual compared to Het, something else compared to Het

Characteristic Total SM Lesbian or gay Bisexual Something else Het
n (%)
Total 47,086 2,095 774 828 493 44,991
(71.99%) (64.09%)*** (71.74%)*** (60.05%)*** (61.39%)*** (72.39%)***

Race and ethnicity

NH white 37,598 1,635 633 645 357 35,963
(72.48%)%** (65.53%) (72.65%) (60.78%) (63.94%) (72.81%)%**

NH Black 4221 165 57 65 43 4,056
(78.14%)%** (68.86%) (74.49%) (67.14%) (63.82%) (78.62%)%**

Hispanic 2,579 143 45 53 45 2,436

(66.63%)*** (62.82%) (69.69%) (62.34%) (58.67%) (66.83%)***




NH Asian 1,017 47 8 17 22 970 (72.91%)***
(72.30%)*** (63.33%) (21.78%) (62.08%) (78.78%)

NH other 1,671 105 31 48 26 1,566
(57.37%)*** (42.81%) (79.70%) (39.15%) (22.45%) (58.58%)***

Rurality

Rural residents 5,441 (70.00%) 193 (68.19%) 55(77.78%) 78 (61.03%) 60 (69.23%) 5,248 (70.08%)

Urban residents 41,645 (72.14%) 1,902 (63.83%) 719 (71.43%) 750 (59.99%) 433 (60.71%) 39,743 (72.57%)
Insurance Coverage
Has coverage 46,417 2,046 762 814 470 44,371
(73.76%)*** (66.10%)*** (72.40%) (62.23%)** (64.53%)* (74.14%)***
No coverage 669 49 12 14 23 620
(36.82%)*** (34.39%)*** (51.74%) (24.72%)** (36.81%)* (36.98%)***
Education
Less than high 1,403 86 16 32 38 1,317
sChoo . () B 0 B () . 0 B () . 0
hool (60.28%)*** (67.42%)** (85.04%) (71.71%)* (57.48%) (59.72%)***
High school 8,820 318 97 116 105 8,502
grai luate B (] 5. (] 75. (] 57.27% 31% .65%
d 69.49%)*** 65.60%)** (75.31% 27%)* 66.31% 69.65%)***
Some college 13,200 496 159 218 119 12,704
. 0 . 0 . 0 . 0 . 0 . 0
(71.30%)*** (54.14%)** (59.93%) (50.33%)* (55.33%) (72.16%)***
College graduate | 23,663 1,195 502 462 231 22,468
(76.67%)*** (71.01%)** (75.88%) (68.18%)* (66.61%) (76.96%)***
Income
<$15,000 2,340 162 46 53 63 2,178
(58.48%)*** (60.53%) (64.67%) (56.14%) (63.35%) (58.30%)***
$15-24,000 3,687 196 50 92 54 3,491
(63.48%)*** (57.65%) (72.03%) (60.77%) (44.92%) (63.94%)***
$25-34,000 4,561 204 64 75 65 4,357
(66.54%)*** (60.80%) (73.96%) (57.09%) (56.92%) (66.85%)***
$35-49,000 5,621 203 68 75 60 5,418
(70.73%)*** (57.03%) (62.55%) (44.78%) (64.99%) (71.32%)***
$50-99,000 15,821 664 254 269 141 15,157
(74.81%)*** (64.89%) (73.53%) (55.33%) (70.73%) (75.28%)***
$100-199,000 11,461 510 220 199 91 10,951
(75.76%)*** (71.35%) (73.61%) (72.37%) (63.41%) (75.95%)***
$200,000+ 3,595 156 72 65 19 3,439
(80.54%)*** (76.47%) (73.09%) (78.71%) (83.20%) (80.68%)***
Age (years)
40-49 8,933 592 136 326 130 8,341
(60.27%)*** (52.12%)*** (56.19%)*** (50.88%)*** (50.71%) (60.90%)***




50-54 6,252 326 110 154 62 5,926
(74.46%)*** (68.01%)*** (78.01%)*** (69.72%)*** (53.45%) (74.82%)***
55-59 6,715 300 155 93 52 6,415
(76.56%)*** (70.51%)*** (71.98%)*** (71.23%)*** (66.05%) (76.80%)***
60-64 8,315 347 154 103 90 7,968
(75.14%)*** (77.83%)*** (86.53%)*** (73.78%)*** (70.51%) (75.04%)***
65-69 8,925 287 118 91 78 8,638
(80.59%)*** (77.13%)*** (85.19%)*** (77.49%)*** (66.24%) (80.72%)***
70-74 7,946 243 101 61 81 7,703
(79.32%)*** (78.83%)*** (76.36%)*** (72.40%)*** (83.01%) (79.33%)***
General health status
Excellent 7,248 275 120 103 52 6,973
(73.78%)*** (63.73%) (63.53%) (72.73%) (52.35%) (74.17%)***
Very good 17,590 674 271 273 130 16,916
(75.90%)*** (66.06%) (77.97%) (58.85%) (60.30%) (76.27%)***
Good 14,600 702 256 271 175 13,898
(71.32%)*** (66.92%) (73.89%) (58.71%) (71.83%) (71.55%)%**
Fair/poor 7,648 444 127 181 136 7,204
(65.01%)*** (59.41%) (67.23%) (59.48%) (51.61%) (65.46%)***
Length of Time Since Last Routine Check-Up
Within the past 42,682 1,851 699 712 440 40,831
year (78.02%)*** (71.01%)*** (77.04%)*** (65.59%)*** (71.68%)*** (78.36%)***
1 to <2 years 3,343 180 59 86 35 3,163
ago (55.94%)*** (54.21%)*** (55.36%)*** (58.98%)*** (38.56%)*** (56.04%)%**
2 to <5 years ago | 795 47 14 22 11 748
(26.69%)*** (23.92%)*** (36.29%)*** (17.49%)*** (25.86%)*** (26.86%)***
5+ years ago 232 16 2 7 7 216
(11.47%)*** (9.87%)*** (1.50%)*** (20.57%)*** (5.37%)*** (11.60%)***
Never 34 1 0 1 0 33
(27.69%)*** (14.05%)*** (0.00%)*** (38.95%)*** (0.00%)*** (30.43%)***

Supplemental table 4. Odds of receiving a mammogram within the past two years by sexual orientation,

controlling for rurality, race and ethnicity, health insurance, education, age, income, health status, and length
of time since last routine check-up
Key: AOR=adjusted odds ratio; CI=confidence interval, SM=sexually minoritized, Het=heterosexual;
NH=Non-Hispanic
Note: results significant at *p<0.05, **p<0.01, ***p<0.001

Total SM only Lesbian or gay Bisexual only Something else Het only
only only
AOR 95% CI | AOR | 95% CI | AOR 95% AOR 95% AOR 95% AOR 95%
CI C1 CI CI




SM 0.91 (0.76,1.08)

Characteristics

Rurality (ref: urban)

Rural 1.02 (0.90,1. 1.34 (0.83,2. 1.47 (0.67, 1.30 (0.65,2. | 2.24% (1.06,4. | 1.01 (0.89,

16) 16) 3.24) 59) 72) 1.16)

Race and ethnicity (ref: Non-Hispanic White)

Non-Hispa | 1.54** (1.35,1. 1.42 (0.75,2. 1.66 (0.58, 1.28 (0.55,2. | 1.37 (0.53,3. | 1.54%* | (1.34,

nic Black * 75) 70) 4.72) 95) 58) * 1.75)

or African

American

Hispanic 1.39%* (1.15-1. 1.24 (0.70,2. 1.12 (0.39, 1.12 (0.52,2. | 2.48 (0.84,7. | 1.40%* | (1.14,
* 69) 22) 3.24) 44) 26) * 1.72)

Non-Hispa | 0.98 (0.75,1. 0.76 (0.23,2. 0.10 (0.00, 0.64 (0.14,2. | 2.08 (0.32,1 1.00 (0.76,

nic Asian 28) 47) 3.76) 93) 3.30) 1.31)

Non-Hispa | 0.64** (0.51,0. 0.53 (0.26,1. 2.17 (0.53, 0.51 (0.15,1. | 0.21* (0.05,0. | 0.65*%* | (0.52,

nic other * 79) 08) 8.82) 70) 93) * 0.82)

Insurance coverage (ref: no insurance coverage)

Yes, 2.15%* (1.58,2. 1.60 (0.82,3. 1.07 (0.37, 3.56%* (1.349. | 1.25 (0.37,4. | 2.18** | (1.57,

coverage * 93) 13) 3.10) 42) 22) * 3.02)

Education (ref: less than high school)

High 0.98 (0.74,1. 0.89 (0.39,2. 0.72 (0.06, 0.55 (0.14,2. | 1.49 (0.58,3. | 1.00 (0.74,

school 31) 07) 8.12) 09) 81) 1.35)

graduate

Some 1.02 (0.76,1. 0.52 (0.22,1. 0.32 (0.03, 0.31 (0.09,1. | 1.50 (0.58,3. | 1.06 (0.78,

college 36) 22) 3.47) 07) 83) 1.44)

College 1.19 (0.89,1. 0.86 (0.38,1. 0.51 (0.04, 0.61 (0.16,2. | 1.91 (0.73,4. | 1.22 (0.90,

graduate 58) 95) 6.02) 24) 98) 1.64)

Age in years (ref: 40-49)

50-54 2.01%** (1.77,2. 2.05* (1.25,3. 2.66** | (1.30, 2.42%* (1.334. | 1.55 (0.51,4. | 2.01** | (1.76,
* 29) * 37) 5.44) 39) 67) * 2.29)

55-59 2.37** (2.08,2. 2.16* (1.35,3. 2.55% (1.06, 2.18 0.96,4. | 1.99 (0.98,4. | 2.38*%* | (2.07,
* 70) *ok 45) 6.14) 96) 06) * 2.73)

60-64 2.18** (1.90,2. 3.42% (2.00,5. | 4.86** | (2.20, 2.67* (1.04,6. | 3.66%* (1.35,9. | 2.13** | (1.85,
* 51) ** 84) * 11.68) 83) 93) * 2.46)

65-69 2.77** (2.42,3. 3.45%* (1.69,7. | 4.83** | (1.93, 4.82%%* (2.20,1 1.75 (0.83,3. | 2.74%* | (2.38,
* 17) *x 03) * 12.08) | * 0.57) 68) * 3.15)

70-74 2.40%** (2.00,2. 3.17* (1.84,5. 2.32 (0.79, 2.45% (1.14,5. | 4.44%* (1.72,1 2.37** | (1.97,
* 87) *k 45) 6.76) 28) 1.46) * 2.84)

Income (ref: <$15,000)

$15-24,000 | 1.23 (0.95,1. 0.88 (0.40,1. 0.77 0.27, 1.80 (0.64,5. | 0.45 (0.15,1. | 1.27 (0.96,




60) 91) 2.19) 04) 32) 1.67)
$25-34,000 | 1.37** | (1.11,1.6 | 1.07 (0.53,2. 1.33 (0.31, 1.34 (0.48,3. | 1.11 (0.39,3. | 1.40%* | (1.13,
9) 16) 5.63) 71) 18) 1.75)
$35-49,000 | 1.56** | (1.27,1. 0.93 (0.48,1. | 0.84 0.27, 1.11 0.41,3. | 0.87 (0.25,3. | 1.63** | (1.31,
* 91) 83) 2.67) 01) 03) * 2.01)
$50-99,000 | 1.85%* | (1.53,2. 1.45 (0.76,2. 1.62 (0.71, 1.62 (0.64,4. | 1.38 (0.47,4. | 1.90*%* | (1.56,
* 24) 78) 3.72) 08) 01) * 2.33)
$100-199,0 | 2.03** | (1.65,2. 1.87 (0.92,3. 1.28 (0.46, | 3.34* (1.16,9. | 1.22 (0.38,3. | 2.06%* | (1.66,
00 * 49) 80) 3.59) 57) 91) * 2.56)
$200,000+ | 2.78** | (2.17,3. 3.38% (1.01,11 | 3.50 (0.53, 5.67* (1.32,2 | 6.07 (0.41,8 | 2.80** | (2.16,
* 56) .30) 23.20) 4.26) 9.94) * 3.62)
General health status (ref: excellent)
Very good 1.04 (0.91,1. 1.21 (0.65,2. 1.55 (0.55, | 0.74 (0.28,1. | 0.90 (0.32,2. | 1.03 (0.90,
18) 28) 4.41) 99) 54) 1.18)
Good 0.83** | (0.73,0. 1.40 (0.74,2. 1.17 (0.41, | 0.92 (0.32,2. | 1.70 (0.61,4. | 0.81*%* | (0.71,
96) 66) 3.39) 68) 71) 0.94)
Fair/poor 0.68** | (0.58,0. 1.24 (0.64,2. | 0.73 (0.24, | 0.96 (0.31,3. | 1.07 (0.40,2. | 0.66%* | (0.56,
* 79) 38) 2.25) 02) 85) * 0.77)
Length of time since last routine check-up (ref: within the past year)
lto<2 0.38** | (0.33,0. 0.54%* (0.31,0. | 0.38%* (0.16, | 0.83 (0.43,1. | 0.27*%* | (0.12,0. | 0.37** | (0.32,
years ago * 44) 94) 0.92) 60) 61) * 0.43)
2to <5 0.11%* (0.09,0. 0.15% (0.08,0. | 0.17** | (0.04, | 0.12** | (0.05,0. | 0.19% (0.04,0. | 0.11%* | (0.09,
years ago * 14) ok 29) 0.67) * 31) 82) * 0.13)
5+ years 0.04** | (0.03,0. 0.05%* (0.02,0. | 0.004* | (0.00, | 0.11%* (0.03,0. | 0.02*%* | (0.01,0. | 0.04** | (0.03,
ago * 06) ok 13) ** 0.02) 44) * 08) * 0.06)
Never 0.15** | (0.07,0. 0.09* (0.03,0. | — - 0.17** | (0.07,0. | — - 0.16%* | (0.07,
* 30) ok 30) * 45) * 0.33)




