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Background: Mental health and HIV disparities are well documented

among sexualminorities, but there is a dearth of research onother chronic

conditions. Cardiovascular disease remains the leading cause of death

worldwide. Although sexual minorities have high rates of several modi-

fiable risk factors for cardiovascular disease (including stress, tobacco use,

and alcohol consumption), there is a paucity of research in this area.

Objectives: In this systematic review, we synthesized and critiqued the

existing evidence on cardiovascular disease among sexualminority adults.

Search Methods: We conducted a thorough literature search of 6

electronic databases for studies published between January 1985 and

December 2015 that compared cardiovascular disease risk or prevalence

between sexual minority and heterosexual adults.

Selection Criteria: We included peer-reviewed English-language studies

that compared cardiovascular disease risk or diagnoses between sexual

minority and heterosexual individuals older than 18 years. We excluded

reviews, case studies, and gray literature. A total of 31 studies met in-

clusion criteria.

Data Collection and Analysis: At least 2 authors independently ab-

stracted data from each study. We performed quality assessment of

retrieved studies using the Crowe Critical Appraisal Tool.

Main Results: Sexual minority women exhibited greater cardiovas-

cular disease risk related to tobacco use, alcohol consumption, illicit

drug use, poor mental health, and body mass index, whereas sexual

minority men experienced excess risk related to tobacco use, illicit

drug use, and poor mental health. We identified several limitations in

the extant literature. The majority of included studies were cross-

sectional analyses that used self-reported measures of cardiovascular

disease. Even though we observed elevated cardiovascular disease

risk, we found few differences in cardiovascular disease diagnoses

(including hypertension, diabetes, and high cholesterol). Overall, 23

of the 26 studies that examined cardiovascular disease diagnoses

used subjective measures. Only 7 studies used a combination of

biomarkers and self-report measures to establish cardiovascular

disease risk and diagnoses.

Authors’ Conclusions: Social conditions appear to exert a negative

effect on cardiovascular disease risk among sexual minorities. Al-

though we found few differences in cardiovascular disease diagnoses,

we identified an elevated risk for cardiovascular disease in both sexual

minority men and women. There is a need for research that in-

corporates subjective and objective measures of cardiovascular

disease risk.

Public Health Implications: Cardiovascular disease is a major health

concern for clinicians, public health practitioners, and policymakers. This

systematic review supports the need for culturally appropriate in-

terventions that address cardiovascular disease risk in sexual minority

adults. (Am J Public Health. 2017;107:e13–e21. doi:10.2105/

AJPH.2016.303630)

See also Cochran and Mays, p. 497.

PLAIN-LANGUAGE SUMMARY
Sexual minorities experience negative

health outcomes related to discrimination
and marginalization. Therefore, health
disparities among sexual minorities are
a growing concern for leading health orga-
nizations. Cardiovascular disease remains the
leading cause of deathworldwide, and sexual
minorities have higher rates of modifiable
risk factors for cardiovascular disease (in-
cluding stress, tobacco use, and alcohol
consumption) than do heterosexuals.

However, cardiovascular disease risk among
sexual minorities remains understudied. This
systematic review examined 31 studies that
compared cardiovascular disease risk and
diagnoses between sexual minority and
heterosexual adults. We observed elevated
cardiovascular disease risk for sexual mi-
nority women related to tobacco use, al-
cohol consumption, illicit drug use, poor
mental health, and body mass index. Sexual
minority men experienced excess cardio-
vascular disease risk related to tobacco use,

illicit drug use, and poor mental health.
Study findings were based primarily on
subjective measures, with few studies in-
cluding objective measures (such as bio-
markers or physical examination). Overall,
more research is needed to elucidate the
mechanism by which psychosocial stressors
affect cardiovascular disease risk in sexual
minorities. However, these findings support
the need for interventions to reduce car-
diovascular disease risk in sexual minority
adults.
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Despite increased acceptance and recent
gains in civil rights, particularly the

Supreme Court’s decision on same-sex
marriage,1 sexual minorities face significant
discrimination and marginalization in the
United States.2 Only 21 states provide pro-
tection from discrimination based on sexual
orientation.3 Therefore, sexual minorities are
vulnerable to discrimination in public ac-
commodations (hospitals, nursing homes,
restaurants, police stations, etc.).3 Experiences
with stigma4,5 are associated with poor health
outcomes,6 decreased life expectancy, and
increasedmortality among sexual minorities.7

These social conditions and related psycho-
social stressors compromise the health of
sexual minorities across the life span.

Leading government and health care or-
ganizations increasingly recognize health
disparities among sexual minorities. In 2011,
the Institute of Medicine (IOM) identified
several factors that negatively affect the health
of sexual minorities, including inadequate
training of health care providers, discrimi-
nation, harassment, poverty, and lower rates
of health insurance coverage.2 Healthy People
2020 added improving the safety, health, and
well-being of lesbian, gay, bisexual, and
transgender (LGBT) individuals as a new
objective.8

Sexual minorities report higher rates of
poor mental health,9–11 poor self-rated
health,12 disability,13 and suicidal ideation14

than do heterosexuals. Although mental
health and HIV/AIDS disparities are well
documented among sexual minorities, little is
known about disparities in other health
conditions.15 The IOM identified the need to
address these knowledge gaps regarding
sexual minority health,2 including the dearth
of research on disparities for chronic diseases
such as cardiovascular disease (CVD).16,17

CVD is the leading cause of death
worldwide, accounting for 46% of all non-
communicable disease deaths.18 In 2010, 33%
of persons in the United States had at least 1
type of CVD, and this figure is expected to
increase to 41% by 2030.19 CVD is associated
with significant disability, including difficul-
ties in performing activities of daily living,
functional limitations, and decreased work
productivity.20 The INTERHEART study
revealed that 9 modifiable risk factors (hy-
pertension, diabetes, lipids, smoking, alcohol
consumption, obesity, diet, physical activity,

and psychosocial factors) contribute to more
than 90% of the risk of CVD.21

A number of modifiable risk factors for
CVD are elevated in sexual minorities. Stress,
related to discrimination and marginalization,
has a deleterious effect on the health of sexual
minorities.15,22 Stress contributes to low-
grade nonspecific inflammation linked to
chronic disease, including CVD,23 and
mental health is associated with CVD mor-
bidity and mortality.24,25 Alcohol, tobacco,
and drug use may also be elevated in sexual
minorities and may contribute to their higher
CVD risk compared with that of heterosexual
individuals.26–29 In addition, sexual minority
women may have elevated body mass index
(BMI; defined as weight in kilograms divided
by the square of height in meters), which can
increase CVD risk.30–33

Because of the significant morbidity and
mortality associated with CVD, it is a major
health concern for clinicians, public health
practitioners, and policymakers.34 Since there
is growing evidence of CVD risk in sexual
minorities and most work has focused on
sexual minority men living with HIV, the
IOM identified CVD research on sexual
minorities as an area with an urgent need
for further research.2 However, to date, no
comprehensive synthesis of CVD in sexual
minorities has been conducted. Therefore,
we synthesized and critiqued the existing
evidence from studies that compared CVD
risk factors and CVD diagnoses between
sexual minority and heterosexual adults.

METHODS
This systematic review followed the

Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
statement (Appendix A, available as a sup-
plement to this article at http://www.ajph.
org).35 We conducted a thorough literature
search of the Cumulative Index to Nursing
and Allied Health Literature (CINAHL),
Embase, LGBT Life, PsycInfo, PubMed, and

Web of Science. Appendix B, available as
a supplement to this article at http://www.
ajph.org, includes a description of the elec-
tronic database search. To identify additional
studies, we also performed an ancestry and
descendancy search of retrieved studies and of
the 2011 IOM report.

Inclusion and Exclusion Criteria
Inclusion criteria were peer-reviewed

English-language studies that comparedCVD
risk or CVD diagnoses between sexual mi-
nority and heterosexual individuals older than
18 years. We excluded reviews, case studies,
and gray literature. Following the IOMreport
and previously used definitions,2,36 we de-
fined sexualminority individuals as thosewho
identified as lesbian, gay, or bisexual or re-
ported same-sex attraction or same-sex be-
havior. Therefore, we excluded studies that
used other definitions. We also excluded
studies that focused on CVD risk in people
living with HIV since most CVD research
with sexual minorities has focused on HIV2

and systematic reviews have been conducted
on this topic.37

Search Results
As shown in Figure 1, the initial search

retrieved 735 studies. After excluding du-
plicates and reviewing titles and abstract, we
applied inclusion and exclusion criteria. After
examining titles and abstracts, we screened 45
studies for full text review, of which 14 did
not meet inclusion criteria. We did not re-
trieve any additional studies through an an-
cestry and descendancy search. Therefore, the
final sample consisted of 31 studies.

Data Abstraction
Weperformed data abstraction for a critical

examination of data sources; this consisted of
the following steps: data reduction, data
display, data comparison, conclusion draw-
ing, and verification.38 To facilitate com-
parisons, we organized the findings into
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matrices. From May 2015 and December
2015, the lead author (B. A. C.) abstracted
data into evidence tables. In February 2016, at
least 1 of 4 additional authors (R. E. L., J. E.
P., P.M., and E.M. S.) then independently
reviewed data abstraction for each study to
ensure accuracy. There was only 1 data ab-
straction disagreement, which was resolved
through discussion among all authors until
group consensuswas achieved.Detailed tables
with study characteristics (Appendix C) and
summary of findings (Appendix D) are
available as supplements to this article at
http://www.ajph.org.

Quality Assessment
We appraised the quality of included

studies using the Crowe Critical Appraisal
Tool (CCAT), which is valid and reliable in
assessing methodological rigor.39 The CCAT
is divided into 8 equally weighted categories
scored on a Likert scale from 0 to 5 for a total
possible score of 40, which represents the
highest quality. Each studywas appraised by at
least 2 authors, and a third author was con-
sulted to resolve any disagreements. In ad-
dition, we performed an evaluation of the
statistical analyses conducted in each study,
with an emphasis on statistical tests used,
power, missing data, and correction for
multiple tests. The quality appraisal, including

the evaluation of statistical analyses, is avail-
able as a supplement to this article at http://
www.ajph.org (Appendix E).

RESULTS
Table 1 provides details of study charac-

teristics. The review included 31 studies, of
which 30 were secondary analyses of existing
data sources. Overall, 28 studies were con-
ducted in the United States, 2 in Canada,57,58

and 1 in Switzerland.60 As determined by the
CCAT, the quality of these studies ranged
from 30 to 40, indicating moderate to high
quality (Table 1). Table 2 presents a summary
of findings related to CVD risk factors and
CVD diagnoses.

Tobacco Use
Compared with heterosexual men, sexual

minority men had significantly higher rates of
tobacco use in 9 of 15 studies that measured
this CVD risk factor (Table 2).46–51,60 Data
from the Behavioral Risk Factor Surveillance
System (BRFSS) revealed that bisexual men,
but not gaymen,were nearly twice as likely to
smoke than were heterosexual men.52 In 20
of 22 studies, sexual minority women had
significantly higher rates of tobacco use
than did heterosexual women (Table 2).

Although current tobacco use was lower
among sexual minority women older than 40
years in 2 studies that used convenience
sampling,63,70 lifetime smoking was higher.
This indicates that tobacco use patterns
may change across the life span for sexual
minority women.

Moreover, 4 studies examined tobacco
use differences based on race/ethnicity,63

type of residence,48 and veteran status.46,47

Among sexual minority women, only La-
tinas reported significantly higher rates of
tobacco use than did their heterosexual
peers. Although Black and Asian sexual
minority women also reported higher rates
of tobacco use than did heterosexual women
of the same race, these differences were not
statistically significant.63 Sexual minorities
living in nonrural areas also reported sig-
nificantly higher rates of tobacco use than
did their heterosexual counterparts, but no
differences were observed in rural areas.48

Among sexual minorities with military ex-
perience, there was significantly higher to-
bacco use, but these differences disappeared
in multivariate analyses.47 On the contrary,
in a different study, sexual minorities with
no military experience reported higher rates
of smoking compared with heterosexual
participants, whereas those with military
experience were similar to their heterosexual
counterparts.65

Alcohol Consumption
Few differences were found across 15

studies that examined alcohol differences
among men. However, sexual minority
men older than 50 years were more likely
to report excessive drinking than were
older heterosexual men.51 Alcohol con-
sumption was higher among sexual
minority women in 15 of 18 studies
that measured this CVD risk factor
(Table 2).42,45,46,48,50,51,57,59,62,63,66,69,70

Higher rates of binge drinking were iden-
tified among bisexual women in 2 stud-
ies.44,49 Findings for alcohol use echo results
for tobacco use, with only Latina sexual
minority women reporting significantly
higher alcohol use than did heterosexual
women of the same race/ethnicity.63 Trends in
alcohol use were also similar to those of tobacco
use, with nonrural sexual minority women
reporting greater alcohol use.48

Records identified through
database searching

(n = 735) 

Additional records identified
(n = 0)

Records after duplicates
removed
(n = 512)  

Inclusion criteria applied:
1985–2015
English language 
Participants aged 18 years and older
CVD risk or diagnoses  

Full-text articles assessed
for eligibility

(n = 53) 

Records excluded:
Not CVD (n = 5)
Nonempirical (n = 8)
No comparison group (n = 7)
No CVD findings (n = 1)
Inappropriate measures (n = 1)

(n = 22)

Records after duplicates removed
(n = 31)  

FIGURE1—EligibilityCriteria for StudiesofCardiovascularDisease (CVD) in SexualMinorities
Published Between January 1985 and December 2015
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Illicit Drug Use
Sexual minorities reported significantly

greater drug use in 6 studies.35,40,50,65 An
additional study reported significantly greater
drug use among all sexual minorities, except
bisexual men.49 The sample of bisexual
men was small compared with other groups
and therefore may have decreased the ability
to detect significant differences. Only in 1
study did sexual minority men report lower

illicit drug use than did their heterosexual
peers.64

Psychosocial Factors
Psychosocial factors, including stress, are

associated with CVD risk.21 Sexual minority
men exhibited worsemental health outcomes
in 10 of 13 studies. Of the 5 analyses that
included depression or depressive symptoms,

4 demonstrated higher rates among sexual
minority men in the United States.65,43,53,54

Only in 1 study, conducted in Switzerland,
was there no significant difference in de-
pression between sexual minority men and
heterosexual men.60 Although stress is pro-
posed as a factor that contributes to health
disparities in sexual minorities,15,22 only
5 studies included measures of stress for
men.46,48,55,56,64 Sexual minority men

TABLE 1—Characteristics of Studies of Cardiovascular Disease in Sexual Minorities Published Between January 1985 and December 2015

Authors Data Source % Sexual Minority Location Quality Score

Roberts et al.40 d Not applicable 50 California 31/40

Clark et al.41 d The Longitudinal Study of Adolescent to Adult Health

(Add Health), 2008–2009

3.7 US 36/40
Hatzenbuehler et al.42 4.2 38/40
Strutz et al.43 23.7 39/40

Everett & Mollborn44 d Add Health, 2007–2008 13.6 37/40
Hatzenbuehler et al.45 d Add Health, 1994–2009 4.4 37/40

Blosnich et al.46 d Behavioral Risk Factor Surveillance System (BRFSS), 2010 2.1 Multistate (10 states) 35/40
Blosnich & Silenzio47 d BRFSS, 2010 2.0 35/40
Farmer et al.48 d BRFSS, 2010 2.0 37/40

Conron et al.49 d BRFSS, 2001–2008 3.4 Massachusetts 36/40

Dilley et al.50 d BRFSS, 2003–2006 2.4 Washington 37/40
Fredriksen-Goldsen et al.51 d BRFSS, 2003–2010 1.6 37/40

Garland-Forshee et al.52 d BRFSS, 2003–2010 2.5 Oregon 36/40

Matthews & Lee53 d BRFSS, 2011 1.6 North Carolina 34/40

Boehmer et al.54 d California Health Interview Survey (CHIS), 2001–2005 3.4 California 35/40
Wallace et al.55 d CHIS, 2003–2007 Not reported 30/40

Cochran & Mays56 d California Quality of Life Study, 2004–2005 9.9 California 35/40

Steele et al.57 d Canadian Community Health Survey 2.1, 2003 1.3 Canada 38/40
Veenstra58 1.4 35/40

Andersen et al.59 d Chicago Health and Life Experiences of Women, 2001–2002 44.9 Chicago, IL 36/40
d Comparison: National Study of Health and Life Experiences of

Women, 2001

United States

Wang et al.60 d Geneva Gay Men’s Health Survey, 2002 50 Switzerland 33/40
d Comparison: Swiss Health Survey

Diamant & Wold61 d Los Angeles County Health Survey, 1999 2.7 Los Angeles, CA 35/40
Diamant et al.62 d Los Angeles County Health Survey, 1997 1.9 36/40
Mays et al.63 d Lesbian Health Survey, 1999–2001 22.5 33/40

d Comparison: Los Angeles County Health Survey, 1999–2000

Swartz64 d Internet: survey of men who have sex with men in Chicago,

2007–2011

50 Chicago, IL 34/40

d Comparison: National Survey on Drug Use and Health (NSDUH),

2008–2012

United States

Blosnich et al.65 d National College Health Assessment 8.4 United States 37/40

Farmer et al.66 d National Health and Nutrition Examination Survey, 2001–2010 5.2 United States 37/40

Farmer et al.67 d National Health and Nutrition Examination Survey, 2001–2008 7.5 United States 37/40

Ward et al.68 d National Health Interview Survey 2.3 United States 34/40

Case et al.69 d Nurses’ Health Study, 1993–1995 1.1 United States 37/40

Valanis et al.70 d Women’s Health Survey, 2008–2012 1.4 United States 35/40
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reported greater stress in all of these studies
except 1.64 Compared with heterosexual
men, sexual minority men had signi-
ficantly worse mental health in 3 additional
studies.50,51,53

Furthermore, poor mental health was
more prevalent among sexual minority
women in 16 of 19 studies. Sexual minority
women reported significantly higher rates of
depression in 4 studies.65,43,53,54 Bisexual
women, but not lesbian women, had higher
rates of depression in an additional 3 stud-
ies.59,69,70 In terms of stress, sexual minority
women had elevated stress in 4 stud-
ies45,48,55,56; however, bisexual women in 1
study reported greater stress than did both
lesbian and heterosexual women.46 Overall,

bisexual women were more likely than les-
bian women to report worse mental health
throughout the included studies.

Anthropometric Measures
Sexual minority men were less likely to

be overweight or obese in 10 of 15 studies
that examined these variables.46–51,60

However, of the 20 studies that examined
overweight, obesity, or BMI, a total of 11
found elevations among sexual minority
women (Table 2). Sexual minority women
also had higher waist–hip ratios and weight
cycling, which are both CVD risk factors,71

compared with heterosexual women.40,69

These findings were based on self-reported

data and convenience sampling, which may
have biased results. Moreover, Latina and
Black sexual minority women exhibited
higher rates of obesity than did their het-
erosexual peers.63

Physical Activity and Diet
Insufficient physical activity and poor

dietary habits significantly increase CVD
risk.21 However, these risk factors were
infrequently measured, with physical ac-
tivity found in 11 studies and diet in only 4
(Appendix E). Few sexual orientation dif-
ferences were found for physical activity and
diet, but definitions varied widely across
studies.

TABLE2—Summaryof Findings of StudiesofCardiovascularDisease in SexualMinorities PublishedBetweenJanuary 1985 andDecember 2015

No. of Studies (n = 31)

Direction of Association Tobacco Use Alcohol Consumption Illicit Drug Use Psychosocial Factors Obesity/ Overweight/BMI CVD HTN DM High Cholesterol

Men
a

Higher

SMM 7 2 1 8 . . . . . . 3 1 . . .

GM only 1 1 3 1 . . . . . . 2 1 1

BM only 1 1 . . . 1 . . . . . . 2 1 . . .

Lower

SMM . . . . . . . . . . . . 6 1 . . . 1 . . .

GM only . . . . . . . . . . . . 4 . . . . . . . . . . . .

BM only . . . . . . . . . . . . . . . . . . 1 . . . . . .

Not significant

SMM 6 11 1 3 5 7 9 12 6

Total 15 15 5 13 15 8 17c 16c 7c

Women
b

Higher

SMW 19 13 3 12 8 2 . . . . . . . . .

LW only . . . . . . . . . 1 3 . . . 1 . . . . . .

BW only 1 2 . . . 3 . . . . . . 5 2 . . .

Lower

SMW . . . . . . . . . . . . 1 . . . 2 1 1

LW only 1 . . . . . . . . . . . . . . . . . . . . . . . .

BW only . . . . . . . . . . . . . . . . . . . . . . . . . . .

Not significant

SMW 1 3 . . . 3 8 10 14 14 6

Total 22 18 3 19 20 12 22c 17c 7c

Note. BM=bisexual men; BMI = body mass index; BW=bisexual women; CVD= cardiovascular disease; DM=diabetes mellitus; GM=gay men; HTN=
hypertension; LW= lesbian women; SMM= sexual minority men; SMW= sexual minority women. Of the 31 studies, 22 included men and 28 included
women; 9 studies included only women and 3 included only men.
aHeterosexual men= reference group.
bHeterosexual women= reference group.
cIncludes medication use and screening.
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Cardiovascular Diseases
Detailed findings related to CVD di-

agnoses are available in Appendix D. CVD
diagnoses remain less studied than do CVD
risk factors. There were few sexual orienta-
tion differences in CVD prevalence, which
might be explained by data collection
methods. A total of 23 of 26 studies that
assessed CVD diagnoses included self-report
measures only.41,43,46,47,49–64,68–70 Sexual
minority women reported elevated CVD in 3
studies.51,54,61Only gaymen younger than 40
years reported increasedCVD in an additional
study.54 The remaining studies found no
significant differences in CVD.

Several studies examined CVD risk. In 2
studies, sexual minority men had higher risk
for CVD,41,66 as indicated by increased
diastolic blood pressure, heart rate, and
C-reactive protein (a measure of acute in-
flammation).42 Similarly, elevations in CVD
biomarkers were observed in sexual minority
men who reported at least 2 stressful life
events.45 Notably, although stressful life
events increased CVD risk in sexual minority
young adults, this was not observed for het-
erosexuals,45 indicating that sexual minorities
may experience differential health outcomes
as a result of stressful life events. In addition,
in a secondary analysis of the National
Health and Nutrition Examination Survey
(NHANES), bisexual men had an increased
risk of CVD that was unexplained by be-
haviors and demographic characteristics.67

Likewise, composite scores of biomarkers
indicated that there was a higher risk of CVD
in young sexual minority women (aged 24–
34 years).41,45 These findings contradict an-
other study in which CVD biomarkers were
analyzed individually instead of using a
composite score.42 The method used to
analyze biomarkers may have contributed
to these discrepancies.

Hypertension
Of the 17 studies that assessed hyperten-

sion in men, only 4 used direct blood pressure
measurement.41,43,44,67 Gay men in 2 studies
were approximately twice as likely to have
hypertension thanwere heterosexualmen.44,64

Overall, 3 studies found elevated rates of hy-
pertension in sexual minority men,44,55,64

whereas only gay men had increased hyper-
tension in an additional study.41 Gay men in

a study conducted in Switzerland denied
having a history of hypertension but reported
being told they had elevated blood pressure
upon examination by a health care provider,
which may suggest higher levels of pre-
hypertension.60Bisexualmenweremore likely
to report taking blood pressuremedication in 2
of 3 studies that examined this variable.54,67

Moreover, results were conflicting in the 22
studies that examined hypertension among
women. Lesbian women in only 1 study were
more likely to report hypertension.59 In an-
other study, only lesbian women older than 40
reported greater hypertension than hetero-
sexual women.54 Overall, bisexual women
reported higher rates of hypertension in 4
studies50,57,58,69 and greater use of blood
pressure medication in 1 study.41

Diabetes
Few studies found differences in diabetes

based on sexual orientation. However, sexual
minority men in 3 of 16 studies reported
higher rates of diabetes than heterosexual
men.55,60,67 Among women, bisexual
women were more likely to report a history
of diabetes in 2 studies.50,62

High Cholesterol
Nine studies examined differences in

cholesterol. Sexual minority men reported
higher cholesterol than did heterosexuals in
only 1 study.60 Similarly, sexual minority
women had significantly lower total choles-
terol than did heterosexual women in 1
study.66 The remaining studies found no
significant sexual orientation differences in
cholesterol.

DISCUSSION
These findings support prior evidence of

elevated CVD risk factors in sexual minority
adults, but we observed few differences in
CVD diagnoses. Sexual minority women
demonstrated increased rates of tobacco use,
alcohol consumption, illicit drug use, poor
mental health, and elevated BMI. Sexual
minoritymen demonstrated CVD risk related
to tobacco use, illicit drug use, and poor
mental health. Results must be considered
within the context of identified sampling,

methodological, and measurement
limitations.

Several of the included studies have limited
generalizability. Only 1 study examined
racial/ethnic differences in CVD. CVD risk
differed across racial/ethnic groups, with
Latina and Black sexual minority women
experiencing greater CVD risk than did
heterosexual women of the same race.63

Sexual minorities were younger and more
likely to be White compared with hetero-
sexuals. As data for sexual minority young
adults are more readily available in
population-based surveys, there was an
abundance of younger participants through-
out these studies. The health of older adults,
who are at increased risk for CVD,72 must be
further explored, as only 4 studies focused on
older sexual minorities.40,51,55,70 Next, al-
though health outcomes for sexual minorities
have been shown to differ significantly on the
basis of geographic location,7 few studies
evaluated CVD differences based on state or
type of residence (urban, suburban, or rural).
It appears that nonrural sexual minority in-
dividuals experience greater CVD risk than
do their heterosexual peers. In addition, we
identified only 2 studies that focused on CVD
risk in military veterans.47,65 Therefore,
sampling frames used by population-based
surveys may not adequately capture certain
subgroups of sexual minorities, including
racial/ethnic minorities, older adults, rural
individuals, and military veterans.

We identified a number ofmethodological
limitations. As shown in Table 1, 8 studies
were based on data from the BRFSS, 5 from
the National Longitudinal Study of Adoles-
cent toAdultHealth (AddHealth), 3 from the
Los Angeles County Health Survey, 2 from
the NHANES, 2 from the California Health
Interview Survey, and 2 from the Canadian
Community Health Survey. This overlap of
data sources may have produced skewed
findings related to CVD risk. However, data
collection years and measures differed across
studies despite the overlap of data sources.
Furthermore, results may be biased by data
collection methods. The small number of
sexual minorities identified may have been
affected by social desirability bias. Participants
may be more likely to disclose their sexual
identity with computer-assisted self-
interviewing (CASI) methods,73 but more
than half of the studies in this review used
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face-to-face or computer-assisted telephone
interviewing (CATI). Data collected with
CATI produced lower numbers of sexual
minorities. These methods are more suscep-
tible to bias related to interviewer character-
istics and may contribute to underreporting of
sensitive topics.74 Most researchers used
cross-sectional data at the state level. Given
that there are regional differences in dis-
crimination laws and acceptance of sexual
minorities, significant variation in exposure to
stressful experiences may exist.7 There is also
a need for longitudinal studies of CVD in
sexual minority individuals, as only 1 study in
this systematic review analyzed longitudinal
data.45 Our evaluation of statistical analyses
conducted in the included studies revealed
that, althoughmost used appropriate statistical
tests, few researchers reported performing
a power analysis or correction for multiple
tests, and listwise deletion was the preferred
method for handling missing data. These
limitations and their implications are discussed
in detail in Appendix C.

A concern identified by Healthy People
2020 is whether sexual orientation is mea-
sured appropriately in population-based
surveys.8 Whether 1 or a combination of
measures should be used for assessing sexual
orientation is inconclusive.75 In fact, only 4
studies used a combination of sexual orien-
tation measures.43,54,66,67 Bias in measuring
sexual orientation may produce inaccurate
estimates of sexual minorities, which might
explain the low number of sexual minority
participants compared with previous national
estimates.76 In addition, several studies ag-
gregated data for homosexual and bisexual
participants by gender, which might obscure
differences between sexual minority sub-
groups. Since 30 of 31 studies in this review
were secondary data analyses, there was in-
consistency in variables used. Confounding
should be considered, since some CVD risk
factors (stress, physical activity, and diet) were
infrequently measured, which limited com-
parisons across studies. In addition, CVD was
mostly based on self-reported data. Only 7
studies, representing 2 data sources (Add
Health and NHANES), combined bio-
markers, physical examination, and self-
reported data, but few CVD differences by
sexual orientation were identified. CVD risk
assessment may be more accurate when
biomarkers and self-reported data are both

collected; therefore, there is a need for the use
of objective measures when evaluating CVD
risk in sexual minorities. Moreover, stress is
a hypothesized contributor to health dispar-
ities among sexual minority individuals.15

Thus, it is not surprising that the minority
stress model was the preferred explanation for
these disparities, yet few studies included any
measures of stress.

Implications
Future research. Future studies should ad-

dress how intersectionality affects the health
of sexualminorities. The IOMrecommended
several frameworks to guide health research
with sexual minorities; however, theoretical
frameworks were used in only 3 stud-
ies.44,45,58 Furthermore, as sexual minorities
exhibited higher levels of stress, future re-
search should examine the association be-
tween stress and CVD risk. Of the 31 studies
included in this systematic review, only 8
focused exclusively on CVD. More studies
are needed that focus on CVD and measure
relevant risk factors and demographic char-
acteristics related to CVD risk. Lastly, despite
evidence of increased CVD risk, few in-
terventions have been developed to address
CVD risk in this population.77,78 The studies
identified were descriptive. Therefore, there
is a need for culturally tailored interventions
to reduce CVD risk in sexual minorities.

Policy. Population-based surveys should
include sexual orientation as a demographic
variable. Similarly, the inclusion of sexual
orientation in electronic health records
(EHRs) is an important policy for increasing
the availability of clinical data such as bio-
markers and clinical diagnoses. No studies in
this review used EHR data. The inclusion of
sexual orientation in EHRsmay help increase
understanding of disparities and health care
utilization among sexual minorities.2

Practice. Clinicians generally lack the
knowledge and skills to appropriately address
the health needs of sexual minorities.79,80 As
sexual orientation is integrated into EHRs,
clinicians should be educated on how sexual
orientation may affect CVD risk. Although
several public health programs focus on
populations at excessive risk for CVD, such as
racial/ethnic minority and low-income in-
dividuals,34 there is a dearth of work focused
on sexual minorities. Clinicians and public

health practitioners should develop health
promotion strategies to address modifiable
risk factors that contribute to CVD risk in
sexual minorities.

Conclusions
This systematic review supports the find-

ings of the IOM report on sexual minority
health. Social conditions appear to exert
a negative effect on the health of sexual
minorities. Although we found few differ-
ences in CVD diagnoses, we did identify an
elevated risk for CVD among sexual minority
men and women. Sexual minority men ex-
perienced excess CVD risk related to tobacco
use, illicit drug use, and poor mental health.
Sexual minority women exhibited the
greatest CVD risk related to tobacco use,
alcohol consumption, illicit drug use, poor
mental health, and elevated BMI. This review
provides evidence that supports the need to
target CVD risk in sexual minorities, partic-
ularly sexual minority women. These data
indicate that clinicians and public health
practitioners should develop primary and
secondary prevention interventions that re-
duce CVD risk in sexual minorities.
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