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Health and healthcare disparities among
U.S. women and men at the intersection
of sexual orientation and race/ethnicity:
a nationally representative
cross-sectional study
Mai-Han Trinh1, Madina Agénor2, S. Bryn Austin2,3 and Chandra L. Jackson4*

Abstract

Background: Research has shown that sexual minorities (SMs) (e.g. lesbian, gay, and bisexual individuals),
compared to their heterosexual counterparts, may engage in riskier health behaviors, are at higher risk of
some adverse health outcomes, and are more likely to experience reduced health care access and utilization.
However, few studies have examined how the interplay between race and sexual orientation impacts a range
of health measures in a nationally representative sample of the U.S. population.

Methods: To address these gaps in the literature, we sought to investigate associations between sexual orientation
identity and health/healthcare outcomes among U.S. women and men within and across racial/ethnic groups. Using
2013–2015 National Health Interview Survey data (N = 91,913) we employed Poisson regression with robust variance to
directly estimate prevalence ratios (PR) comparing health and healthcare outcomes among SMs of color to heterosexuals
of color and white heterosexuals, stratified by gender and adjusting for potential confounders.

Results: The sample consisted of 52% women, with approximately 2% of each sex identifying as SMs. Compared to their
heterosexual counterparts, white (PR = 1.25 [95% confidence interval (CI): 1.08–1.45]) and black (1.54 [1.07, 2.20]) SM
women were more likely to report heavy drinking. Hispanic/Latino SM women and men were more likely to experience
short sleep duration compared to white heterosexual women (1.33 [1.06, 1.66]) and men (1.51 [1.21, 1.90). Black SM
women had a much higher prevalence of stroke compared to black heterosexual women (3.25 [1.63, 6.49]) and white
heterosexual women (4.51 [2.16, 9.39]). White SM women were more likely than white heterosexual women to be
obese (1.31 [1.15, 1.48]), report cancer (1.40 [1.07, 1.82]) and report stroke (1.91 [1.16, 3.15]. White (2.41 [2.24, 2.59]),
black (1.40[1.20, 1.63]), and Hispanic/Latino SM (2.17 [1.98, 2.37]) men were more likely to have been tested for
HIV than their heterosexual counterparts.

Conclusions: Sexual minorities had a higher prevalence of some poor health behaviors, health outcomes, and
healthcare access issues, and these disparities differed across racial groups. Further research is needed to
investigate potential pathways, such as discrimination, in the social environment that may help explain the
relationship between sexual orientation and health.
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Background
Previous studies have shown that sexual minorities
(SM; e.g., lesbian, gay, and bisexual individuals) are
more likely to engage in health risk behaviors, includ-
ing smoking and heavy drinking [1–3], and are at
higher risk of poor health outcomes, such as obesity
and cardiovascular disease [4, 5], compared to their
heterosexual peers. Additionally, SMs are more likely
than heterosexuals to have lower levels of both health
insurance and a regular source of healthcare [3, 6, 7].
In 2016, Jackson et al. examined the relationship be-
tween sexual orientation identity and health behav-
iors, outcomes, and healthcare access and utilization
and found that lesbians had a higher prevalence of
obesity and stroke and that SMs were more likely to
delay seeking healthcare due to cost, despite no dif-
ference in insurance status [8].
In 2011, the Institute of Medicine identified gaps in

knowledge and set recommendations that included
intersectional lesbian, gay, bisexual, and transgender
health research aimed to illuminate how sexual orienta-
tion and race/ethnicity simultaneously influence health
and healthcare [9]. Rooted in black feminist thought,
intersectionality recognizes that multiple, mutually con-
stitutive dimensions of identity (e.g., race, gender, class,
sexual orientation) and systems of oppression affect indi-
viduals’ lived experiences [10, 11]. Intersectionality pro-
vides an important theoretical framework for empirical
researchers to consider how the interactions of multiple,
individual-level social identities and structural-level so-
cial inequalities explain disparate health outcomes [10].
It is well-known that racial/ethnic minorities dispro-

portionately suffer from poor health outcomes and a
lack of access to healthcare services [12]. This know-
ledge, along with the aforementioned findings on SM
health, underscore the need to investigate health dispar-
ities while addressing the intersecting identities of both
sexual orientation and race/ethnicity. Prior research in
this area has found, for example, that SM women of
color had greater risks of lifetime substance use prob-
lems [13] and were more likely to be obese [14] than
heterosexual women of color. SM men were less
likely to be obese [13].
However, few intersectional studies have examined

how sexual orientation impacts a range of health mea-
sures in a nationally representative sample of both U.S.
women and men. Few have also assessed sexual orienta-
tion disparities both within (SM vs. heterosexual of the
same race/ethnicities) and across (SM of color vs. white
heterosexual) racial/ethnic groups, which is a major con-
tribution of this study. To address this important gap in
the literature, this study investigated sexual orientation
identity disparities in health behaviors, health outcomes,
and healthcare access and utilization indicators in the

context of racial/ethnic diversity. Due to potential experi-
ences with stigmatization and discrimination, we hypothe-
sized that sexual and racial/ethnic minorities would report
poorer health behaviors and health outcomes and a
decreased use of healthcare services compared to white
heterosexuals and compared to heterosexuals of the same
race/ethnicity.

Methods
Study participants
This study analyzed pooled data from the 2013, 2014,
and 2015 waves of the National Health Interview Survey
(NHIS), a series of cross-sectional household surveys
conducted by the National Center for Health Statistics.
A detailed description of the study design and proce-
dures has been published elsewhere [15]. Briefly, the
NHIS used a multistage probability design to allow
for nationally representative sampling of the non-
institutionalized U.S. civilian population. Trained U.S.
Census Bureau interviewers conducted the surveys
using computer assisted personal interviewing and
collected data on a broad range of sociodemographic
characteristics and health indicators. The response
rate for sample adults was 81% (range: 80–82%).
Study participants included in this study were non-
Hispanic white, non-Hispanic black/African American,
and Hispanic or Latino (henceforth, white, black/Afri-
can American, and Hispanic/Latino) adults aged 18 to
85+ years (mean age: 47 ± 0.14 years). Participants
were excluded if they had missing data (< 3%) on
sexual orientation identity or race/ethnicity. Written
informed consent was obtained from all study
participants.

Measures
Sexual orientation identity
Regarding sexual orientation identity, participants were
asked “Which of the following best represents how you
think of yourself?” Response options included “gay” or
“lesbian,” “straight, that is, not lesbian or gay,” “bisexual,”
“something else,” and “I don’t know the answer.” Men
were asked if they were “gay” or “straight, that is, not
gay,” and women were asked if they were “lesbian or
gay” or “straight, that is, not lesbian or gay.” Due to sam-
ple size constraints, participants identifying as “some-
thing else” or “I don’t know the answer” were not
included in analysis. Participants identifying as gay, les-
bian, or bisexual were also grouped into a single “sexual
minority” category due to a limited sample size.

Health behaviors
Current smoking status and alcohol consumption were
categorized as current, former, or never. Heavy drinking
was defined as >2 drinks for men and >1 drink for
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women on 3–7 days per week in the past year. We also
investigated participants who consumed ≥5 drinks on at
least 2 days among men and women in 2013 and ≥5
drinks on at least 2 days among men and ≥4 drinks on
at least 2 days among women for 2014. Leisure-time
physical activity was classified as never/unable, low, or
high. Participants reported how many hours they habit-
ually slept per day, which was categorized as <7, 7–8,
and >8 hours.

Health outcomes
Body mass index (BMI) was calculated using participants’
self-reported height and weight, with overweight classified
as BMI ≥25 kg/m2 and obesity as BMI ≥30 kg/m2. Heart
disease, hypertension, diabetes, cancer, or stroke was based
on participants’ report of a health professional's diagnosis.
Functional limitation was defined as having difficulties doing
any of several specified activities because of a physical, men-
tal, or emotional health problem other than pregnancy. At
least one injury or poisoning episode serious enough to seek
medical advice or treatment in the past 3 months was also
measured. Participants responded to the question, “During
the past 30 days, how often did you feel so sad that nothing
could cheer you up?” with “none of the time,” “a little,”
“some,” “most,” or “all the time.” As a measure of feeling de-
pressed, participants responded to the question, “How often
do you feel depressed?” with either the options of “daily,”
“weekly,” “monthly,” “a few times a year,” or “never.”

Healthcare access and utilization indicators
Participants were asked if they had at least one place
they usually went when they were sick or needed health
advice. They also reported health insurance coverage or
not, and if it was through Medicaid. Delayed medical
care seeking, excluding dental care, because of worry
about the cost during the past 12 months was measured.
Those aged 64 years and under were asked if they ever
received an HPV vaccine, and if they ever had an HIV
test (excluding tests during blood donations). Women
reported if they had a Pap smear or Pap test in the past
12 months, and women aged 30 years or older were
asked if they had a mammogram in the past 12 months.
Self-reported health status was categorized as excellent
or very good, good, and fair or poor.

Race/ethnicity
As a potential modifier of associations between sexual
orientation identity and health-related factors, partici-
pants self-identified their race/ethnicity upon being
asked, “What race or races do you consider yourself
to be? Please select 1 or more of these categories,”
and “Do you consider yourself to be Hispanic or
Latino?” Race/ethnicity was limited to White, Black,

and Latino/Hispanic because other groups had an in-
sufficient sample size.

Sociodemographic characteristics
Marital status was categorized as married (or living with
a partner); divorced, separated, or widowed; and never
married. Education was placed into four categories of <
high school, high school (including general equivalency
diploma), some college, and ≥ college-level education.
Annual household income was dichotomized as
<$35,000 and ≥$35,000, and poverty status was dichoto-
mized based on the U.S. Census Bureau’s poverty thresh-
old for total family or individual income. The 23 major
occupation groups were grouped into professional/man-
agement, support services, and laborer occupations.
Participants reported being US- or non-US-born, and
region of residence included Northeast, Midwest, South,
and West.

Statistical analysis
We estimated the prevalence of sociodemographic char-
acteristics, health behaviors, health outcomes, and
healthcare outcomes in relation to sexual orientation
identity and race/ethnicity (stratified by sex/gender)
using the direct standardization method for age and the
2010 U.S. Census as the standard population.
Multivariable Poisson regression with robust error

variance was used to estimate prevalence ratios (PR) and
95% confidence intervals (CI) for the association
between sexual orientation identity and health behaviors,
health outcomes, and healthcare outcomes stratified by
race/ethnicity for U.S. women and men, adjusting for
potential confounders. PRs were used to compare both
SM to heterosexual individuals in the same racial/ethnic
group and SM to white heterosexual individuals among
both women and men. An initial analysis examined
gays/lesbians and bisexual individuals separately, but
these data are not shown due to low sample size. Covari-
ates selected a priori as potential confounders included
age, educational attainment, annual household income,
occupational class, self-reported health status, region of
residence, marital/cohabiting status, and immigrant
status.
Sampling weights, based on the NHIS multistage

design with stratification, clustering, and oversampling
of certain subpopulations (i.e. black, Hispanic, Asian,
and those aged ≥65 years), were used for all esti-
mates. The “subpop” command was used for variance
estimation with Taylor series linearization in Stata,
version 14 (Stata Corporation, College Station, Texas,
USA). A two-sided p-value <0.05 was considered sta-
tistically significant.
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Results
Among 91,913 participants, their mean age was 47 ±
0.14 years, 52% were women, and approximately 2% of
each sex/gender identified as SM (Additional file 1:
Table S1). Among men, 1.7% identified as gay and 0.4%
identified as bisexual. Among women, 1.4% identified as
gay/lesbian, and 0.8% identified as bisexual. White SMs
generally had higher socioeconomic status than SMs of
color. The information in the tables following can also
be viewed as figures in Additional files 2 and 3.

Health behaviors
Table 1 shows that white (PR = 1.33 [95% CI:1.14, 1.56),
black (PR = 1.47 [95% CI: 1.07, 2.02]), and Hispanic/La-
tina (PR = 1.75 [95% CI: 1.12, 2.73]) SM women were
more likely to be current smokers than heterosexual
women of the same race/ethnicity. Compared to white
heterosexual women, white SM women were more
likely to report heavy drinking (PR = 1.25 [95% CI:
1.08,1.45]); black SM women were more likely than
black heterosexual women to report heavy drinking
(PR = 1.54 [95% CI: 1.07, 2.20]). White and Hispanic/
Latina SM women were more likely to report sleeping
>8 hours than heterosexual women of the same race/
ethnicity. Table 2 shows that white SM men had a 46%
higher prevalence of current smoking (PR = 1.46 [95%
CI: 1.24, 1.73]) and were also more likely to be former
smokers (PR = 1.27 [[95% CI: 1.09, 1.47]) than white
heterosexual men. As well as being more likely to be
current drinkers compared to heterosexual men of the
same race/ethnicity (Table 2), white (PR = 1.14 [[95%
CI: 1.10, 1.18]), black (PR = 1.14 [[95% CI: 1.01, 1.29]),
and Hispanic/Latino (PR = 1.10 [95% CI: 1.00, 1.21])
SM men were more likely to be current alcohol
drinkers than white heterosexual men (Table 4).
Hispanic/Latino SM women and men were more likely
to experience short sleep duration compared to their
Hispanic/Latino heterosexual peers as well as white
heterosexual women (PR = 1.33 [95% CI: 1.06, 1.66])
and men (PR = 1.51 [95% CI: 1.21, 1.90]).

Health outcomes
Table 1 shows that, compared to white heterosexual
women, white SM women were more likely to have obes-
ity (PR = 1.31 [[95% CI: 1.15, 1.48]), hypertension (PR =
1.18 [95% CI: 1.00, 1.38]), cancer (PR = 1.40 [95% CI: 1.07,
1.82]), and stroke (PR = 1.91 [95% CI: 1.16, 3.15]). Black
SM women were more likely to have a stroke than white
heterosexual women (Table 3) and had over a three-fold
higher prevalence of stroke (PR = 3.25 [95% CI: 1.63,
6.49]) compared to black heterosexual women (Table 1).
White and Hispanic/Latina SM women were more likely
to have a functional limitation and to have sustained an
injury or poisoning in the past 3 months compared to

heterosexual women of the same race/ethnicity. White
(PR = 1.54 [95% CI: 1.19, 1.99]), black (PR = 3.02 [95% CI:
1.87, 4.87]), and Hispanic/Latina (PR = 2.28 [95% CI: 1.40,
3.71]) SM women were more likely to feel depressed
weekly or more frequently compared to heterosexual
women of the same race/ethnicity. Compared to white
heterosexual men, white SM men had a higher prevalence
of hypertension (PR = 1.19 [95% CI: 1.04, 1.38]), cancer
(PR = 1.70 [95% CI: 1.27, 2.28]), a functional limitation
(PR = 1.20 [95% CI: 1.05, 1.37]), and depressed feelings
(PR = 1.68 [95% CI: 1.21, 2.33]) (Table 2). Although
Hispanic/Latino SM men did not have a different
prevalence of health outcomes compared to white
heterosexual men, they were more likely to have hyper-
tension (PR = 1.71 [95% CI: 1.24, 2.35]) and a functional
limitation (PR = 1.63 [95% CI: 1.14, 2.33]) than Hispanic/
Latino heterosexual men.

Healthcare access and utilization
Despite no differences in health insurance status among
SM women of all races/ethnicities (Table 1), Hispanic/
Latina SM women were less likely to have had a mam-
mogram in the past year (PR = 0.61 [95% CI: 0.37,
0.99]) and more likely to delay healthcare due to costs
(PR = 1.75 [95% CI: 1.24, 2.47]) than Hispanic/Latina
heterosexual women. White SM women were less likely
to have a usual place for care compared to white het-
erosexual women (PR = 0.89 [95% CI: 0.81, 0.99]). In
contrast, white (PR = 1.07 [95% CI: 1.03, 1.11]) and His-
panic/Latino (PR = 1.10 [95% CI: 1.02, 1.19]) SM men
were more likely to have a usual place for care com-
pared to white heterosexual men (Table 4), as well as
compared to heterosexual men of the same race/ethni-
city (Table 2). Black SM men were more likely to be un-
insured than black heterosexual men (PR = 1.61 [95%
CI: 1.18, 2.19]) and white heterosexual men (PR = 1.83
[95% CI: 1.35, 2.46]). White SM men were 42% more
likely than white heterosexual men to delay healthcare
because of costs (PR = 1.42 [95% CI: 1.12, 1.80]). SM
men of all races/ethnicities were more likely to have
received an HIV test than heterosexual men within
race/ethnicity and white heterosexual men.

Discussion
Using nationally representative data, we identified sexual
orientation identity disparities in health behaviors, health
outcomes, and healthcare access and utilization indicators
across and within racial/ethnic groups for both U.S.
women and men. We found that white and black SM
women were more likely to be heavy drinkers compared
to heterosexual women from the same racial/ethnic back-
grounds. SM men of all races/ethnicities were more likely
to be current drinkers compared to white and same-race/
ethnicity heterosexual men. SM women of all races/
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ethnicities were also more likely to be current smokers
than heterosexual women of the same race/ethnicity,
while this increased prevalence of current smoking was

only found in white SM men. White SM women as well as
white and Hispanic/Latino SM men, were more likely to
have hypertension than their heterosexual peers of the

Table 1 Fully-adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to heterosexuals across race/ethnicity among U.S. women, National Health Interview Survey, 2013–2015
(n = 50,854)

White sexual minority
(reference: heterosexual)
PR (95% CI)

Black sexual minority
(reference: heterosexual)
PR (95% CI)

Latina/Hispanic sexual minority
(reference: heterosexual)
PR (95% CI)

Sample Size n = 827 n = 222 n = 187

Health Behaviors

Smoking status (ref: never)

Current 1.33 (1.14–1.56) 1.47 (1.07–2.02) 1.75 (1.12–2.73)

Former 1.62 (1.40–1.87) 0.94 (0.48–1.85) 1.51 (0.86–2.67)

Alcohol consumption (ref: never)

Current 1.06 (0.97–1.15) 1.12 (0.92–1.38) 1.07 (0.85–1.34)

Former 1.39 (1.00–1.94) 0.72 (0.20–2.54) 0.98 (0.47–2.03)

Heavy drinking 1.25 (1.08–1.45) 1.54 (1.07–2.20) 1.38 (0.84–2.25)

5+ drinks on at least 2 days 1.23 (1.06–1.42) 1.37 (0.98–1.90) 1.55 (1.14–2.12)

Leisure-time physical activity (ref: high)

Low 0.97 (0.86–1.10) 0.94 (0.75–1.20) 0.98 (0.78–1.22)

Never/unable 0.86 (0.72–1.01) 0.88 (0.71–1.09) 0.88 (0.66–1.18)

Sleep duration (ref: 7, 8 hours)

< 7 hours 1.04 (0.91–1.19) 1.14 (0.96–1.35) 1.32 (1.07–1.63)

> 8 h 1.38 (1.03–1.87) 0.99 (0.59–1.67) 1.62 (1.05–2.51)

Health Outcomes

Overweight (yes) 1.12 (1.04–1.22) 1.06 (0.96–1.18) 1.04 (0.87–1.25)

Obesity prevalence (yes) 1.31 (1.15–1.48) 1.08 (0.89–1.31) 0.97 (0.72–1.30)

Hypertension (yes) 1.18 (1.00–1.38) 0.85 (0.65–1.12) 0.78 (0.45–1.36)

Diabetes (yes) 1.05 (0.69–1.61) 0.99 (0.56–1.75) 0.82 (0.39–1.74)

Cancer (yes) 1.40 (1.07–1.82) 0.44 (0.14–1.33) 1.42 (0.62–3.28)

Heart disease (yes) 1.04 (0.78–1.39) 1.26 (0.57–2.78) 0.57 (0.25–1.26)

Stroke (yes) 1.91 (1.16–3.15) 3.25 (1.63–6.49) 0.54 (0.10–2.93)

Functional limitation (yes) 1.27 (1.13–1.42) 1.22 (0.98–1.51) 1.38 (1.10–1.73)

Injury (3 months) 1.74 (1.21–2.49) 1.38 (0.60–3.16) 3.92 (2.07–7.42)

Sadness (≥ mostly in past 30 days) 1.48 (1.01–2.16) 2.33 (1.39–3.91) 1.76 (0.87–3.56)

Depressed (≥ weekly) 1.54 (1.19–1.99) 3.02 (1.87–4.87) 2.28 (1.40–3.71)

Healthcare Access and Utilization

Health insurance (no) 1.08 (0.76–1.54) 1.13 (0.81–1.58) 0.87 (0.63–1.21)

Medicaid (yes) 0.81 (0.60–1.11) 0.70 (0.51–0.95) 0.73 (0.53–1.01)

Usual healthcare place (yes) 0.89 (0.81–0.99) 0.95 (0.88–1.03) 0.91 (0.82–1.01)

Delay in healthcare because of Costs (yes) 1.33 (0.96–1.84) 1.28 (0.90–1.80) 1.75 (1.24–2.47)

HPV vaccine (yes) 1.21 (0.90–1.62) 1.33 (0.98–1.79) 1.33 (0.97–1.83)

HIV test (yes) 1.13 (0.91–1.41) 1.10 (1.00–1.20) 1.05 (0.87–1.26)

Pap smear (yes) 0.94 (0.73–1.22) 1.01 (0.88–1.16) 0.86 (0.69–1.08)

Mammogram (yes) 0.67 (0.42–1.07) 1.15 (0.89–1.48) 0.61 (0.37–0.99)

The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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same race/ethnicity. White SM women and men had a
higher prevalence of reported cancer. Black SM women
had over a three-fold higher prevalence of stroke com-
pared to black heterosexual women, who already have a

disproportionately high prevalence of stroke. Hispanic/La-
tina SM women had almost a four-fold higher prevalence
of sustaining an injury or poisoning in the past 3 months
compared to Hispanic/Latina heterosexual women.

Table 2 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to heterosexuals across race/ethnicity among U.S. men, National Health Interview Survey, 2013–2015
(n = 41,059)

White sexual minority
(reference: heterosexual)
PR (95% CI)

Black sexual minority
(reference: heterosexual)
PR (95% CI)

Latino/Hispanic sexual minority
(reference: heterosexual)
PR (95% CI)

Sample Size n = 759 n = 122 n = 187

Health Behaviors

Smoking status (ref: never)

Current 1.46 (1.24–1.73) 1.34 (0.80–2.23) 1.24 (0.81–1.88)

Former 1.27 (1.09–1.47) 0.68 (0.36–1.30) 1.09 (0.66–1.79)

Alcohol consumption (ref: never)

Current 1.14 (1.10–1.18) 1.21 (1.06–1.38) 1.13 (1.02–1.25)

Former 1.96 (1.39–2.78) 1.05 (0.54–2.02) 0.79 (0.29–2.14)

Heavy drinking 1.11 (0.94–1.31) 1.52 (0.90–2.55) 1.14 (0.62–2.01)

5+ drinks on at least 2 days 1.03 (0.91–1.16) 1.20 (0.80–1.81) 1.08 (0.80–1.47)

Leisure-time physical activity (ref: high)

Low 0.97 (0.85–1.10) 0.66 (0.42–1.02) 0.88 (0.65–1.19)

Never/unable 1.15 (0.98–1.36) 0.99 (0.67–1.47) 1.02 (0.76–1.37)

Sleep duration (ref: 7, 8 hours)

< 7 h 1.10 (0.94–1.29) 0.83 (0.58–1.18) 1.37 (1.10–1.71)

> 8 h 1.16 (0.83–1.62) 1.00 (0.47–2.11) 0.99 (0.55–1.80)

Health Outcomes

Overweight (yes) 0.90 (0.83–0.98) 0.84 (0.65–1.08) 0.77 (0.64–0.93)

Obesity prevalence (yes) 0.97 (0.82–1.15) 0.89 (0.58–1.36) 0.85 (0.60–1.20)

Hypertension (yes) 1.19 (1.04–1.38) 1.25 (0.87–1.80) 1.71 (1.24–2.35)

Diabetes (yes) 0.87 (0.61–1.24) 1.03 (0.55–1.95) 1.34 (0.72–2.50)

Cancer (yes) 1.70 (1.27–2.28) 1.78 (0.66–4.81) 0.89 (0.32–2.44)

Heart disease (yes) 1.27 (0.97–1.66) 1.63 (0.82–3.21) 0.80 (0.43–1.50)

Stroke (yes) 0.96 (0.50–1.84) 0.41 (0.09–1.82) 1.49 (0.53–4.16)

Functional limitation (yes) 1.20 (1.05–1.37) 1.28 (0.87–1.89) 1.63 (1.14–2.33)

Injury (3 months) 0.75 (0.48–1.18) 1.40 (0.44–4.52) 0.81 (0.32–2.07)

Sadness (≥ mostly in past 30 days) 1.51 (0.82–2.80) 3.70 (1.68–8.13) 1.84 (0.73–4.63)

Depressed (≥ weekly) 1.68 (1.21–2.33) 2.52 (0.93–6.83) 1.57 (0.85–2.93)

Healthcare Access and Utilization

Health insurance (no) 1.01 (0.76–1.33) 1.61 (1.18–2.19) 0.96 (0.60–1.55)

Medicaid (yes) 0.81 (0.49–1.36) 0.56 (0.33–0.98) 0.73 (0.33–1.63)

Usual healthcare place (yes) 1.07 (1.03–1.11) 0.99 (0.84–1.16) 1.18 (1.08–1.28)

Delay in healthcare because of Costs (yes) 1.42 (1.12–1.80) 1.39 (0.82–2.34) 1.29 (0.79–2.08)

HPV vaccine (yes) 2.33 (1.50–3.62) 2.14 (0.95–4.81) 2.36 (1.27–4.36)

HIV test (yes) 2.41 (2.24 - 2.59) 1.40 (1.20–1.63) 2.17 (1.98–2.37)

The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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Prior studies have shown that substance use was
higher among SMs than heterosexuals [13]; however,
there has been limited research on substance use

disparities by sexual orientation both within and across
racial/ethnic minority groups. Prior research has found
that, in general, SM women of color are at higher risk of

Table 3 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to white heterosexuals across race/ethnicity among U.S. women, National Health Interview Survey,
2013–2015 (n = 33,774)

White sexual minority
(reference: heterosexual white)
PR (95% CI)

Black sexual minority
(reference: heterosexual white)
PR (95% CI)

Latina/Hispanic sexual minority
(reference: heterosexual white)
PR (95% CI)

Sample Size n = 827 n = 222 n = 187

Health Behaviors

Smoking status (ref: never)

Current 1.33 (1.14–1.56) 0.85 (0.62–1.16) 0.64 (0.43–0.94)

Former 1.62 (1.40–1.87) 0.48 (0.25–0.93) 0.87 (0.54–1.41)

Alcohol consumption (ref: never)

Current 1.06 (0.97–1.15) 1.04 (0.86–1.25) 0.88 (0.70–1.11)

Former 1.39 (1.00–1.94) 0.55 (0.16–1.83) 0.78 (0.33–1.83)

Heavy drinking 1.25 (1.08–1.45) 1.34 (0.96–1.88) 0.77 (0.49–1.23)

5+ drinks on at least 2 days 1.23 (1.06–1.42) 0.81 (0.59–1.11) 1.29 (0.95–1.75)

Leisure-time physical activity (ref: high)

Low 0.97 (0.86–1.10) 1.01 (0.80–1.27) 1.09 (0.87–1.38)

Never/unable 0.86 (0.72–1.01) 1.13 (0.91–1.39) 1.01 (0.75–1.36)

Sleep duration (ref: 7, 8 hours)

< 7 hours 1.04 (0.91–1.19) 1.52 (1.27–1.83) 1.33 (1.06–1.66)

> 8 h 1.38 (1.03–1.87) 1.06 (0.62–1.81) 1.32 (0.85–2.05)

Health Outcomes

Overweight (yes) 1.12 (1.04–1.22) 1.45 (1.30–1.61) 1.26 (1.03–1.56)

Obesity prevalence (yes) 1.31 (1.15–1.48) 1.63 (1.35–1.98) 1.18 (0.85–1.64)

Hypertension (yes) 1.18 (1.00–1.38) 1.38 (1.06–1.79) 0.82 (0.48–1.40)

Diabetes (yes) 1.05 (0.69–1.61) 1.33 (0.74–2.39) 1.24 (0.60–2.56)

Cancer (yes) 1.40 (1.07–1.82) 0.16 (0.05–0.49) 0.86 (0.39–1.90)

Heart disease (yes) 1.04 (0.78–1.39) 0.91 (0.41–2.01) 0.45 (0.22–0.92)

Stroke (yes) 1.91 (1.16–3.15) 4.51 (2.16–9.39) 0.74 (0.18–3.00)

Functional limitation (yes) 1.27 (1.13–1.42) 1.18 (0.95–1.45) 1.23 (0.99–1.52)

Injury (3 months) 1.74 (1.21–2.49) 0.96 (0.44–2.11) 2.88 (1.13–7.35)

Sadness (≥ mostly in past 30 days) 1.48 (1.01–2.16) 2.07 (1.24–3.44) 1.37 (0.70–2.68)

Depressed (≥ weekly) 1.54 (1.19–1.99) 1.56 (1.01–2.43) 1.37 (0.77–2.41)

Healthcare Access and Utilization

Health insurance (no) 1.08 (0.76–1.54) 1.14 (0.82–1.57) 1.08 (0.76–1.54)

Medicaid (yes) 0.81 (0.60–1.11) 1.07 (0.76–1.49) 0.81 (0.60–1.11)

Usual healthcare place (yes) 0.89 (0.81–0.99) 0.99 (0.91–1.07) 0.89 (0.81–0.99)

Delay in healthcare because of Costs (yes) 1.33 (0.96–1.84) 1.07 (0.75–1.52) 1.33 (0.96–1.84)

HPV vaccine (yes) 1.21 (0.90–1.62) 1.43 (1.06–1.93) 1.21 (0.90–1.62)

HIV test (yes) 1.13 (0.91–1.41) 1.84 (1.65–2.06) 1.13 (0.91–1.41)

Pap smear (yes) 0.94 (0.73–1.22) 1.34 (1.17–1.54) 0.94 (0.73–1.22)

Mammogram (yes) 0.67 (0.42–1.07) 1.39 (1.10–1.76) 0.67 (0.42–1.07)

The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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substance use than heterosexual women of color, while
SM men of color have equivalent or lower risk than het-
erosexual men of color [13, 16, 17]. Our results re-
garding sleep disparities among Hispanic/Latino SMs
are consistent with that of a previous study, which

found that non-white SMs were more likely to report
short sleep duration than white heterosexuals and
white SMs [18]. As a potential explanation, research
suggests an association between discrimination and
short sleep [19].

Table 4 Fully adjusted prevalence ratios for health behaviors, health outcomes, and healthcare access and utilization indicators for
sexual minorities compared to white heterosexuals across race/ethnicity among U.S. men, National Health Interview Survey,
2013–2015 (n = 28,460)

White sexual minority
(reference: heterosexual white)
PR (95% CI)

Black sexual minority
(reference: heterosexual white)
PR (95% CI)

Latino/Hispanic sexual minority
(reference: heterosexual white)
PR (95% CI)

Sample Size n = 759 n = 122 n = 187

Health Behaviors

Smoking status (ref: never)

Current 1.46 (1.24–1.73) 1.03 (0.61–1.74) 0.74 (0.49–1.10)

Former 1.27 (1.09–1.47) 0.45 (0.24–0.84) 0.81 (0.50–1.31)

Alcohol consumption (ref: never)

Current 1.14 (1.10–1.18) 1.14 (1.01–1.29) 1.10 (1.00–1.21)

Former 1.96 (1.39–2.78) 1.16 (0.63–2.13) 0.95 (0.32–2.80)

Heavy drinking 1.11 (0.94–1.31) 1.21 (0.73–1.98) 0.65 (0.37–1.15)

5+ drinks on at least 2 days 1.03 (0.91–1.16) 0.89 (0.59–1.34) 0.91 (0.66–1.24)

Leisure-time physical activity (ref: high)

Low 0.97 (0.85–1.10) 0.69 (0.45–1.07) 0.92 (0.67–1.26)

Never/unable 1.15 (0.98–1.36) 1.05 (0.71–1.57) 1.16 (0.85–1.59)

Sleep duration (ref: 7, 8 hours)

< 7 h 1.10 (0.94–1.29) 1.21 (0.84–1.73) 1.51 (1.21–1.90)

> 8 h 1.16 (0.83–1.62) 0.90 (0.42–1.90) 1.00 (0.56–1.82)

Health Outcomes

Overweight (yes) 0.90 (0.83–0.98) 0.89 (0.69–1.14) 0.85 (0.71–1.03)

Obesity prevalence (yes) 0.97 (0.82–1.15) 1.01 (0.67–1.53) 0.97 (0.68–1.37)

Hypertension (yes) 1.19 (1.04–1.38) 1.39 (0.97–2.00) 1.34 (0.95–1.88)

Diabetes (yes) 0.87 (0.61–1.24) 1.43 (0.74–2.74) 1.61 (0.86–2.99)

Cancer (yes) 1.70 (1.27–2.28) 1.07 (0.43–2.63) 0.52 (0.20–1.38)

Heart disease (yes) 1.27 (0.97–1.66) 1.52 (0.77–3.00) 0.67 (0.37–1.22)

Stroke (yes) 0.96 (0.50–1.84) 0.46 (0.10–2.08) 1.71 (0.67–4.41)

Functional limitation (yes) 1.20 (1.05–1.37) 1.08 (0.74–1.58) 1.21 (0.84–1.72)

Injury (3 months) 0.75 (0.48–1.18) 1.06 (0.33–3.43) 0.56 (0.23–1.38)

Sadness (≥ mostly in past 30 days) 1.51 (0.82–2.80) 3.47 (1.52–7.95) 2.24 (0.89–5.66)

Depressed (≥ weekly) 1.68 (1.21–2.33) 1.67 (0.70–4.00) 1.21 (0.68–2.14)

Healthcare Access and Utilization

Health insurance (no) 1.01 (0.76–1.33) 1.83 (1.35–2.46) 1.34 (0.79–2.26)

Medicaid (yes) 0.81 (0.49–1.36) 0.88 (0.50–1.55) 0.91 (0.37–2.24)

Usual healthcare place (yes) 1.07 (1.03–1.11) 0.99 (0.84–1.16) 1.10 (1.02–1.19)

Delay in healthcare because of Costs (yes) 1.42 (1.12–1.80) 1.25 (0.74–2.13) 1.06 (0.65–1.73)

HPV vaccine (yes) 2.33 (1.50–3.62) 2.14 (0.92–4.94) 2.32 (1.28–4.21)

HIV test (yes) 2.41 (2.24 - 2.59) 2.72 (2.31–3.21) 2.48 (2.26–2.72)

The boldfaced entries that appear to be non-significant may be the ones with 1.00 as a confidence interval bound. These entries are boldfaced because all entries
in the tables were rounded for conciseness, but without rounding, the boldfaced CIs were significant (e.g., CI:[1.004, 2])
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Prior research has found that SMs were more likely to re-
port having received an HIV test than their sex/gender-
matched heterosexual peers [8]. Comparing SMs to their
sex/gender and race/ethnicity-matched heterosexual peers,
we observed a higher prevalence of HIV testing for SM
men of all races/ethnicities but not for SM women.
Results on healthcare access and utilization may also
differ by age group, as indicated in other studies [8,
20], but our sample size did not allow for age stratifica-
tion. Additionally, we found no differences in insurance
coverage between SMs and heterosexuals except for black
SM men being less likely to have health insurance. Despite
a lower prevalence of insurance coverage, black SM men
did not report differences in having a usual place of care,
nor did black or Hispanic SM women compared to their
heterosexual counterparts. It would be important to inves-
tigate where these participants access care as emergency
care vs. primary care services likely lead to different health
outcomes. In contrast to this finding, prior research has
found that black and Hispanic SM women lacked a regu-
lar source of care compared to heterosexual peers, with
black SM women also having a lower prevalence of insur-
ance than heterosexual women [14]. Moreover, Agénor et
al. found that odds of Pap test use for women with only fe-
male sexual partners may be lower among black women
but did not differ among Hispanic/Latina women [21]. In
this study, a different dimension of sexual orientation (i.e.,
sexual orientation identity vs. sex/gender of sexual part-
ners) was used and the aggregation of SM identities may
explain our conflicting findings. Sexual orientation and/or
race/ethnicity based stigma and discrimination affect SMs’
attitudes towards healthcare and may contribute to
healthcare access disparities [20, 22].
As a potential explanation informed by the multiple

minority stress model, unique experiences of stigma,
prejudice, and discrimination may lead to psycho-
logical distress and chronic physiological stress that
has deleterious effects on SM mental and physical
health [23–25]. Minority stress processes in SMs can
involve external events (e.g. interpersonal and institu-
tional discrimination); expectations of such events and
vigilance associated with expectations; internalized
homophobia; and coping by concealment of sexual
orientation [25]. Guided by intersectionality theory
[11], some research on SMs of color shows that indi-
viduals in this group could experience “double (or
triple, in the case of SM women of color) jeopardy”: ra-
cism from the white LGB community, sexism, and het-
erosexism from their racial/ethnic communities [26,
27]. These social stressors can create unique vulner-
abilities that also have a multiplicative effect on health
parameters, and future research should measure path-
ways that generate unique risks/protections for SMs of
color. One study using both additive and multiplicative

approaches to intersectionality showed that black SM
women experienced heightened exposure to discrimin-
ation and poorer mental health relative to white SM
women and black SM men, groups with which they
shared two (of three) marginalized statuses [23]. Other
studies suggest that SMs of color develop resilience in
response to experiences with racism prior to “coming
out” and that this resilience protects against the effects
heterosexism-related stressors [27–29]. Resources such as
personal coping and group solidarity may counteract mi-
nority stress and help explain findings in which multiple
marginalized statuses do not necessarily lead to poorer
mental and physical health outcomes. Previous studies
tout the consideration of both risk and protective factors
in health disparities research as the minority stress model
may be overly simplistic [30, 31].
There are several limitations of this study. First, we

had access to one dimension of sexual orientation (i.e.,
sexual orientation identity), but others (e.g., romantic/
sexual attraction and partner sex/gender) may differen-
tially impact health and explain more variation in the
sexual orientation and health relationship [32, 33].
Additionally, sexual orientation is not fixed but fluid,
historically contingent, and culturally specific, although
our data are cross-sectional [34]; therefore, longitudinal
studies are needed [9]. These findings also do not apply
to individuals who identified as other than lesbian, gay,
or bisexual or who did not know. Similarly, the survey
uses a restricted definition of gender, and findings from
this study unfortunately cannot inform knowledge on
health disparities for individuals whose identities fall
outside of the gender binary (e.g., transgender-identi-
fied individuals). Second, those who identified as gay,
lesbian, or bisexual were grouped into a single category
as SMs due to sample size constraints. Third, all data
were self-reported by participants; therefore, some
results (e.g. BMI, income) may be subject to reporting
bias. Fourth, data on social stressors (e.g. stigma, dis-
crimination) were not available, although minority
stress has been linked to suboptimal health and may
mediate the sexual orientation identity and health rela-
tionships investigated.
Despite these limitations, this study has important

strengths. Using nationally representative data, we
summarized findings on a broad range of understud-
ied topics, beyond the common health concern of
HIV/AIDS [35], in SM health research. We analyzed
data from all available survey years and could stratify
analyses among sexual orientation identities by sex/
gender and race/ethnicity. Through comparisons of
SMs to white heterosexuals and heterosexuals of the
same race/ethnicity, this study contributes to the lit-
erature a documentation of both multiplicative and
additive intersectionality.
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Conclusions
Male and female SMs of color had a higher preva-
lence of some suboptimal health behaviors, health
outcomes, and healthcare access and utilization indi-
cators compared to both heterosexuals of the same
race/ethnicity and white heterosexuals of the same
sex/gender. Further research should investigate drivers
of these sexual orientation identity disparities. Future
data collection should oversample SMs of color so it
is possible to reliably estimate racial/ethnic disparities
among LGBTQ populations in hopes of providing
more detailed analyses that investigate the impact of
their unique experiences on health. These data can
help inform tailored policies, clinical practice, and
public health strategies to promote healthy behaviors
among SMs and address the sociocultural factors
(e.g., prejudice, discrimination) that contribute to
current disparities in health and healthcare.

Additional files

Additional file 1: Table S1. Age-standardized socio-demographic
characteristics, health behaviors, health outcomes, and healthcare
access and utilization indicators by sexual orientation identity among
U.S. men and women, National Health Interview Survey, 2013–2015
(N = 91,913). (DOCX 20 kb)

Additional file 2: Figure S1. Adjusted prevalence ratios for health
behaviors, health outcomes, and healthcare access and utilization indicators
among sexual minority men compared to (a) white heterosexual men and
(b) heterosexual men within race/ethnicity. (DOCX 198 kb)

Additional file 3: Figure S2. Adjusted prevalence ratios for health
behaviors, health outcomes, and healthcare access and utilization indicators
among sexual minority women compared to (a) white heterosexual women
and (b) heterosexual women within race/ethnicity. (DOCX 204 kb)

Abbreviations
BMI: Body mass index; CI: Confidence interval; NHIS: National Health
Interview Survey; PR: Prevalence ratios; SM: Sexual minorities

Acknowledgements
Not applicable.

Funding
This work was funded by the Intramural Program at the NIH, National Institute
of Environmental Health Sciences (Z1AES103325–01). Dr. Austin is supported by
training grants T71-MC-00009 and T76-MC-00001 from the Maternal and Child
Health Bureau, Health Resources and Services Administration, US Department of
Health and Human Services.

Availability of data and materials
The datasets generated and/or analyzed during the current study are available
in the National Center for Health Statistic’s National Health Interview Survey
repository, https://www.cdc.gov/nchs/nhis/nhis_questionnaires.htm and https://
nhis.ipums.org/nhis/.

Authors’ contributions
MHT, MA, SBA, CLJ. Study concept and design: CLJ, MA, SBA. Acquisition of
data: CLJ. Statistical analysis: CLJ, MHT. Interpretation of data: MHT, MA, SBA,
CLJ. Drafting of the manuscript: MHT, MA, CLJ. Critical revision of the
manuscript for important intellectual content: MHT, MA, SBA, CLJ.
Administrative, technical, and material support: CLJ. Obtaining funding and
study supervision: CLJ. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Written informed consent was obtained from all study participants, and the
National Institute of Environmental Health Sciences Institutional Review
Board’s need for approval was considered waived for our analysis of publicly-
available, secondary data.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Mathematics and Statistics, University of Maryland Baltimore
County, Baltimore, MD, USA. 2Department of Social and Behavioral Sciences,
Harvard T.H. Chan School of Public Health, Boston, MA, USA. 3Division of
Adolescent and Young Adult Medicine, Boston Children’s Hospital, Boston,
MA, USA. 4Epidemiology Branch, National Institute of Environmental Health
Sciences, National Institutes of Health, Department of Health and Human
Services,
111 TW Alexander Drive, Research Triangle Park, NC 27709, USA.

Received: 6 October 2017 Accepted: 22 November 2017

References
1. Boehmer U, Miao X, Linkletter C, Clark MA. Adult health behaviors over the

life course by sexual orientation. Am J Public Health. 2012;102(2):292–300.
2. Green KE, Feinstein BA. Substance use in lesbian, gay, and bisexual

populations: an update on empirical research and implications for
treatment. Psychol Addict Behav. 2012;26(2):265–78.

3. Operario D, Gamarel KE, Grin BM, Lee JH, Kahler CW, Marshall BL, et al.
Sexual minority health disparities in adult men and women in the United
States: National Health and nutrition examination survey, 2001–2010. Am J
Public Health. 2015;105(10):e27–34.

4. Fredriksen-Goldsen KI, Kim HJ, Barkan SE, Muraco A, Hoy-Ellis CP. Health
disparities among lesbian, gay, and bisexual older adults: results from a
population-based study. Am J Public Health. 2013;103(10):1802–9.

5. Hatzenbuehler ML, McLaughlin KA, Slopen N. Sexual orientation disparities
in cardiovascular biomarkers among young adults. Am J Prev Med. 2013;
44(6):612–21.

6. Buchmueller T, Carpenter CS. Disparities in health insurance coverage,
access, and outcomes for individuals in same-sex versus different-sex
relationships, 2000-2007. Am J Public Health. 2010;100(3):489–95.

7. Ward BW, Dahlhamer JM, Galinsky AM, Joestl SS. Sexual orientation and
health among U.S. adults: national health interview survey, 2013. Natl Health
Stat Report. 2014;77:1–10.

8. Jackson CL, Agenor M, Johnson DA, Austin SB, Kawachi I. Sexual orientation
identity disparities in health behaviors, outcomes, and services use among
men and women in the United States: a cross-sectional study. BMC Public
Health. 2016;16(1):807.

9. Institute of Medicine (US) Committee on Lesbian G, Bisexual, and
Transgender Health Issues and Research Gaps and Opportunities. The
Health of Lesbian, Gay, Bisexual, and Transgender People: Building a
Foundation for Better Understanding. Washington (DC): National Academies
Press (US) 2011.

10. Bowleg L. The problem with the phrase women and minorities:
Intersectionality—an important theoretical framework for public health.
Am J Public Health. 2012;102(7):1267–73.

11. Crenshaw K. Mapping the margins: Intersectionality, identity politics, and
violence against women of color. Stanford Law Rev. 1991;43(6):1241–99.

12. Chang MH, Moonesinghe R, Athar HM, Truman BI. Trends in disparity by sex
and race/ethnicity for the leading causes of death in the United States-
1999-2010. J Public Health Manag Pract. 2016;22(Suppl 1):S13–24.

13. Mereish EH, Bradford JB. Intersecting identities and substance use problems:
sexual orientation, gender, race, and lifetime substance use problems.
J Stud Alcohol Drugs. 2014;75(1):179–88.

Trinh et al. BMC Public Health  (2017) 17:964 Page 10 of 11

dx.doi.org/10.1186/s12889-017-4937-9
dx.doi.org/10.1186/s12889-017-4937-9
dx.doi.org/10.1186/s12889-017-4937-9
https://www.cdc.gov/nchs/nhis/nhis_questionnaires.htm
https://nhis.ipums.org/nhis/
https://nhis.ipums.org/nhis/


14. Mays VM, Yancey AK, Cochran SD, Weber M, Fielding JE. Heterogeneity of
health disparities among African American, Hispanic, and Asian American
women: unrecognized influences of sexual orientation. Am J Public Health.
2002;92(4):632–9.

15. National Center for Health Statistics CfDCaPNHISH, MD. Available at:
http://www.cdc.gov/nchs/nhis.htm. Accessed 6 Oct 2017.

16. Kim HJ, Fredriksen-Goldsen KI. Hispanic lesbians and bisexual women at
heightened risk for [corrected] health disparities. Am J Public Health. 2012;
102(1):e9–15.

17. Hughes TL, Matthews AK, Razzano L, Aranda F. Psychological distress in
african american lesbian and heterosexual women. J Lesbian Stud. 2003;
7(1):51–68.

18. Chen J-H, Shiu C-S. Sexual orientation and sleep in the U.S.: a National
Profile. Am J Prev Med. 2017;52(4):433–42.

19. Slopen N, Lewis TT, Williams DR. Discrimination and sleep: a systematic
review. Sleep Med. 2016;18:88–95.

20. Li CC, Matthews AK, Aranda F, Patel C, Patel M. Predictors and
consequences of negative patient-provider interactions among a sample of
African American sexual minority women. LGBT Health. 2015;2(2):140–6.

21. Agenor M, Krieger N, Austin SB, Haneuse S, Gottlieb BR. At the intersection
of sexual orientation, race/ethnicity, and cervical cancer screening: assessing
pap test use disparities by sex of sexual partners among black, Latina, and
white U.S. women. Soc Sci Med. 2014;116:110–8.

22. McKirnan DJ, Du Bois SN, Alvy LM, Jones K. Health care access and health
behaviors among men who have sex with men. Health Educ Behav. 2012;
40(1):32–41.

23. Calabrese SK, Meyer IH, Overstreet NM, Haile R, Hansen NB. Exploring
discrimination and mental health disparities faced by black sexual minority
women using a minority stress framework. Psychol Women Q. 2015;39(3):
287–304.

24. Hatzenbuehler ML. How does sexual minority stigma “get under the skin”?
A psychological mediation framework. Psychol Bull. 2009;135(5):707–30.

25. Meyer IH. Prejudice, social stress, and mental health in lesbian, gay, and
bisexual populations: conceptual issues and research evidence. Psychol Bull.
2003;129(5):674–97.

26. Balsam KF, Molina Y, Beadnell B, Simoni J, Walters K. Measuring multiple
minority stress: the LGBT people of color microaggressions scale. Cultur
Divers Ethnic Minor Psychol. 2011;17(2):163–74.

27. Meyer IH. Identity, Stress, and Resilience in Lesbians, Gay Men, and Bisexuals
of Color. Couns Psychol 2010;38(3):442-54.

28. Balsam KF, Molina Y, Blayney JA, Dillworth T, Zimmerman L, Kaysen D.
Racial/ethnic differences in identity and mental health outcomes among
young sexual minority women. Cultur Divers Ethnic Minor Psychol. 2015;
21(3):380–90.

29. Colpitts E, Gahagan J. The utility of resilience as a conceptual framework for
understanding and measuring LGBTQ health. Int J Equity Health. 2016;15:60.

30. Hsieh N, Ruther M. Sexual minority health and health risk factors:
intersection effects of gender, race, and sexual identity. Am J Prev Med.
2016;50(6):746–55.

31. Gilbert PA, Daniel-Ulloa J, Conron KJ. Does comparing alcohol use along a
single dimension obscure within-group differences? Investigating men's
hazardous drinking by sexual orientation and race/ethnicity. Drug Alcohol
Depend. 2015;151:101–9.

32. Bostwick WB, Boyd CJ, Hughes TL, McCabe SE. Dimensions of sexual
orientation and the prevalence of mood and anxiety disorders in the
United States. Am J Public Health. 2010;100(3):468–75.

33. Lindley LL, Walsemann KM, Carter JW Jr. The association of sexual
orientation measures with young adults’ health-related outcomes. Am J
Public Health. 2012;102(6):1177–85.

34. Katz-Wise SL, Hyde JS. Sexual fluidity and related attitudes and beliefs
among young adults with a same-gender orientation. Arch Sex Behav. 2015;
44(5):1459–70.

35. Voyles CH, Sell RL. Continued disparities in lesbian, gay, and bisexual
research funding at NIH. Am J Public Health. 2015;105(Suppl 3):e1–2.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Trinh et al. BMC Public Health  (2017) 17:964 Page 11 of 11

http://www.cdc.gov/nchs/nhis.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study participants
	Measures
	Sexual orientation identity
	Health behaviors
	Health outcomes
	Healthcare access and utilization indicators
	Race/ethnicity
	Sociodemographic characteristics

	Statistical analysis

	Results
	Health behaviors
	Health outcomes
	Healthcare access and utilization

	Discussion
	Conclusions
	Additional files
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

