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RESEARCH ON THE HEALTH OF

lesbian, gay, and bisexual (LGB)
youths has primarily come from
nonprobability samples.1,2 Such
studies have been crucial for
identifying health issues, their de-
velopmental course, and risk and
protective factors, but their de-
signs are less suited to describing
health disparities. Their primary
limitation is the inability to ensure
that the LGB and heterosexual
youths are drawn from the same
or even comparable populations.
When sexual orientation questions
are included, probability-based
sampling approaches can amelio-
rate this problem because individ-
uals are sampled from a known
population (e.g., students in
schools). However, until recently
very few large federal and state
health surveillance surveys in-
cluded sexual orientation items.1

Even when sexual orientation
items are included in population
health studies, the low prevalence
of LGB identities and same-sex
sexual behaviors often leads to too
few individuals represented in the
cells of interest. Small numbers of
LGB individuals prevent analysis of
sexual orientation subgroups (e.g.,
lesbian---gay vs bisexual) or com-
parisons of effects across other key
social characteristics such as age,
race, and gender. This is prob-
lematic because evidence shows
heterogeneity in the health of LGB
subgroups. For example, a review
of multiple school-based samples
found bisexuals to have higher risk
for suicidality than heterosexuals,

but results were mixed for gay and
lesbian youths.3 Very few studies
have looked at the intersections of
sexual orientation and other socio-
demographic characteristics, such
as race.1

When large health surveys
measure sexual orientation, they
frequently use a single item that
assesses either sexual orientation
identity or the gender of past
sexual partners.4 Such single items
fail to capture the multiple dimen-
sions of sexual orientation—includ-
ing attractions, behaviors, and
identity—that may not align with
one another, particularly among
youths.4---6 The relationship be-
tween these dimensions and various
health outcomes may also differ.
For example, one study found that
LGB sexual orientation identity was
associated with increased mood and
anxiety disorders, but that women
reporting only same-sex partners
had the lowest rates of most disor-
ders.3 Therefore, population-based
studies that assess more than 1
component of sexual orientation are
at a considerable advantage in
understanding its relationship with
health outcomes. The set of arti-
cles in this special issue extend the
literature by focusing on sexual
orientation disparities in several
health domains through analysis
of data from population-based
samples.

DATA SOURCE

Data came from the Youth Risk
Behavior Surveillance System,

operated by the Centers for Dis-
ease Control and Prevention
(CDC). Since 1990, the system has
monitored health-related behav-
iors and outcomes that contribute
to the leading causes of death,
disability, and social problems
among youths and adults.7 A
component is the Youth Risk
Behavior Survey (YRBS), which
is conducted every other year
both nationally and jurisdiction-
ally in 47 states and more than
20 territorial, tribal, and local re-
gions. Jurisdictional surveys are
administered by departments of
health and education with assis-
tance from the CDC. Because the
national YRBS did not include
questions on sexual orientation,
our pooled project used data from
the jurisdictional surveys that
elected to include questions about
sexual orientation.

Each state and local school-
based YRBS uses a 2-stage, cluster
sampling design to produce rep-
resentative samples of students in
grades 9 to 12 in its jurisdiction.7

All but a few jurisdictions survey
only public schools, and each local
sample incorporates only schools
in the funded school district. In
most jurisdictions, in the first
sampling stage, schools are se-
lected with probability propor-
tional to school enrollment size. In
the second sampling stage, intact
classes of a required subject or
intact classes during a required
period are selected randomly. All
students in sampled classes are
eligible to participate. Response
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rates vary across jurisdiction. For
example, in 2003, school response
rates ranged from 67% to 100%,
student response rates ranged
from 60% to 94%, and overall
response rates ranged from 60%
to 90%.7 The CDC provides ju-
risdictions with the questionnaire
for a particular year, and sites may
modify the questionnaire. They
can add and remove questions,
but two thirds of the questions
from the CDC-provided YRBS
questionnaire must remain un-
changed.7 More information about
the YRBS procedures can be
found in Brener et al.7

Beginning in October of 2008,
we requested YRBS data files from
jurisdictions that we knew or sus-
pected included sexual orientation---
related measures. We did not
discover a centralized, publicly
accessible, complete source of in-
formation about the inclusion of
sexual orientation questions in the
YRBS by jurisdiction and year.
Therefore, we consulted several
sources to determine which data
files to request: the Web site
http://www.LGBTData.com, a
PubMed literature review, and
a list of which YRBS sites asked
about sexual orientation provided
by a health scientist at the CDC’s
Division of Adolescent and School
Health (L. Whittle, personal com-
munication, 2009). For access to
data from some jurisdictions, the
CDC directed us to contact state
YRBS coordinators, who reviewed
our data request and provided
approval for the CDC to distribute
data files to us. We concluded data
requests on December 31, 2009.
Washington, DC, was the only
jurisdiction from which we
requested data that did not grant
access before the start of 2010.
One inherent limitation of the data
obtained is that it came from more
progressive and urban jurisdictions;
thus these data may not be

representative of adolescents living
in rural or less progressive regions.

CODING OF SEXUAL
ORIENTATION ITEMS

Sexual orientation---related
measures included in the YRBS
varied across jurisdictions and
year of data collection. Measures
fell into 4 broad categories:
gender of sexual contacts (oppo-
site sex, same sex, both sexes,
none), sexual orientation identity
(heterosexual, lesbian---gay, bisex-
ual, unsure), gender of sexual at-
traction (opposite sex, same sex,
both sexes, no one), and sexual
orientation---related harassment.
Table 1 outlines jurisdictions that
included sexual orientation---
related measures, by category.

Sexual Orientation Identity

Nine of 14 jurisdictions in-
cluded a question about sexual
orientation identity. In the most
common variation (1a), students
were asked, “Which of the
following best describes you?”
Response options were “Hetero-
sexual (straight),” “Gay or lesbian,”
“Bisexual,” and “Not sure.” Varia-
tion 1b was identical to 1a except
that the second response option
read, “Homosexual (gay or les-
bian).” Variation 1c was identical
to 1a except that “None of the
above” was an additional re-
sponse option. We pooled these
variations into a single sexual
orientation identity variable,
with respondents who checked
“None of the above” in varia-
tion 1c set to missing. Table 2
provides the unweighted number
and weighted proportion (with
95% confidence intervals [CIs]) of
participants in each jurisdiction,
collapsed across years of adminis-
tration, who endorsed each sexual
orientation identity. Of partici-
pants administered the sexual

orientation identity item, 3.2% did
not respond.

Sexual Contacts and

Attraction

Twelve of 14 jurisdictions in-
cluded a question about the gen-
der of sexual contacts. In the most
common variation (1a), students
were asked, “During your life, with
whom have you had sexual con-
tact?” Response options were
“I have never had sexual contact,”
“Females,” “Males,” and “Females
and males.” Variation 1b asked,
“During your life, the person(s)
with whom you have had sexual
contact is (are) . . .”; options were
“I have not had sexual contact
with anyone,” “Female(s),” “Male
(s),” and “Female(s) and male(s).”
Variation 1c offered the same re-
sponse options in the singular, but
asked, “The person(s) with whom
you have had sexual contact dur-
ing your life is (are): . . .” In several
jurisdictions, the survey asked
students about sexual intercourse
rather than sexual contact. This
variation (2) asked, “During your
life, with whom have you had
sexual intercourse?” Options were
“I have never had sexual inter-
course,” “Females,” “Males,” “Fe-
males and males.” We used these
questions and the gender of re-
spondents to create the following
categories: no reported sexual
partners, exclusively same-sex
sexual partners, same- and
opposite-sex sexual partners,
and exclusively opposite-sex part-
ners. Table 3 provides the un-
weighted number and weighted
proportion (with 95% CIs) of
participants in each jurisdiction,
collapsed across years of adminis-
tration, who reported each pattern
of no, same-sex, both-sex, and
opposite-sex sexual partners. Of
participants administered the gen-
der of sexual contacts item, 3.9%
did not respond.

Attraction was measured in
only 1 jurisdiction (Hawaii), with
the item (variation 1), “Who
are you sexually attracted to?”
Response options were “Males,”
“Females,” “Both males and fe-
males,” and “I am not sexually
attracted to anyone.” We used
these questions and the gender of
respondents to create the follow-
ing categories: attracted to opposite
sex, attracted to same sex, attracted
to both sexes, not attracted to
anyone. Weighted proportions,
collapsed across years of adminis-
tration, showed that most respon-
dents indicated being attracted to
the opposite sex (84.7%; 95%
CI = 82.6%, 86.5%), followed by
those who indicated not being
sexually attracted to anyone
(6.6%; 95% CI = 5.3%, 8.2%),
those attracted to the same sex
(4.1%; 95% CI = 3.1%, 5.4%),
and those with bisexual attractions
(4.6%; 95% CI = 3.9%, 5.5%). Of
participants administered the gen-
der of sexual attraction item, 1.8%
did not respond.

Sexual Orientation–Related

Harassment

Five of 14 jurisdictions in-
cluded a question about harass-
ment arising from perceived sexual
orientation. The most common
variation (1a) asked students,
“During the past 12 months, how
many times have you been har-
assed because someone thought
you were gay, lesbian, or bisex-
ual?” Response options were zero,
1, 2 or 3, 4 or 5, 6 or 7, 8 or 9, 10
or 11, and 12 or more times. In
variation 1b, a jurisdiction asked
the exact same question, but in-
cluded “on school property” in the
question.

Variation 2 asked, “During the
past 30 days, have you been the
victim of a verbal slur because of
your gender or sexual orienta-
tion?” Response options were yes
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and no. Variation 3 asked, “Has
anyone ever made offensive com-
ments or attacked you because of
your perceived sexual orientation
at school or on their way to or
from school?” Response options
were yes and no. Variation 4
asked, “During the past 12
months, how many times did you
hear other students make harass-
ing statements based on sexual
orientation, such as faggot, dyke,

and ‘that’s so gay’?” and offered
the same response options as var-
iation 1a. Because wording varied
so significantly, we did not con-
struct a common pooled variable.

CODING OF RACE/
ETHNICITY ITEMS

The measurement of race/eth-
nicity varied across years and by
jurisdiction, particularly in the

response options for Asian partici-
pants. In 2005, the survey mea-
sured race/ethnicity with a single
item that asked students to check
all options that applied. In 9 of 14
jurisdictions, the questionnaire
asked, “How do you describe
yourself?” Response options for all
jurisdictions were American Indian
or Alaska Native, Asian, Black or
African American, Hispanic or
Latino, Native Hawaiian/other

Pacific Islander, and White. The
CDC provides a standard recode
of these items that creates 2
additional multiracial categories:
multiple Hispanic and multiple
non-Hispanic.8 In 2007, the survey
measured race/ethnicity with
2 items: “Are you Hispanic or
Latino?” and “What is your race?
(Select one or more responses.)” In
9 jurisdictions, the options were
American Indian or Alaska Native,
Asian, Black or African American,
Native Hawaiian or other Pacific
Islander, and White. The CDC
provides a standard recode of the
items to create 8 racial/ethnic
categories that correspond to the
2005 categories.9

Across years, 5 jurisdictions
included other Asian, Native
Hawaiian/other Pacific Islander,
and non-White options. We
recoded the following to Asian:
Southeast Asian American (e.g.,
Cambodian, Vietnamese, Laotian,
Thai), Asian American (e.g.,
Chinese, Japanese, Korean, East
Indian), Filipino, Indochinese,
other Asian, Chinese, Japanese,
and other Asian or Pacific Is-
lander. One jurisdiction offered
the response option other---non-
White, which we recoded to
multiple non-Hispanic. One juris-
diction included the option Native
Hawaiian/part Hawaiian, which we
recoded to Native Hawaiian/other
Pacific Islander.

MEASUREMENT OF
SEXUAL ORIENTATION

Several challenges arose in de-
fining sexual orientation. First,
surveys administered up to 3 sep-
arate measures. These dimensions
were not conceptually equivalent
and did not necessarily align; for
instance, some heterosexually
identified respondents reported
same-sex sexual partners. The
overlap of these dimensions across

TABLE 1—Sexual Orientation-related Measures by Year and Jurisdiction: Youth Risk Behavior Survey,

United States, 2005 and 2007

Jurisdiction

Sexual Orientation

Identity, Variationb
Gender of Sexual

Contacts, Variationa
Gender of Sexual

Attraction, Variation

Sexual Orientation

Harassment, Variationc

2005

Boston, MA 1a 1b

Chicago, IL 1a 1a

Connecticut 1b

Delaware 1c 2

Hawaii 1 1a

Maine 1b 3

Massachusetts 1a 1b

New York City, NY 1a 1a

San Diego, CA 2 1a

San Francisco, CA 1a 2

Vermont 1a 2

2007

Boston, MA 1a 1a

Chicago, IL 1a 1a 1a

Connecticut 1a 1b

Delaware 1b 2

Hawaii 1 1a

Maine 1a 1a 3

Massachusetts 1a 1a

New York City, NY 1a 1a

Rhode Island 1a 1a

San Diego, CA 1a

San Francisco, CA 1a 4

Vermont 1a 2

Wisconsin 1a

Milwaukee, WI 1a

Note. Only Hawaii asked for gender of persons respondents were sexually attracted to.
aAll variations asked for gender of lifetime sexual contacts, with slightly different wording in questions and responses.
bResponse options for all variations were heterosexual or straight; homosexual, gay, or lesbian; bisexual; and not sure, with slight variations in
wording; 1c also had none of the above.
cVariation 1a asked about harassment because of sexual orientation in the past 12 months, with number responses; 1b asked about
harassment on school property. Variation 2 asked about gender or sexual orientation verbal slurs in the past 30 days; variation 3 asked about
offensive comments or attacks because of perceived sexual orientation at school or traveling to or from school; both had yes or no responses.
Variation 4 asked how many times respondents heard harassing statements in the past 12 months.
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demographic groups (age, gender,
race) is the focus of an article in
this special issue.10 Furthermore,
measures of sexual orientation
varied by jurisdiction and by year.
Consequently, defining sexual ori-
entation by using a single dimen-
sion of identity, behavior, or
attraction required limiting analy-
sis to only jurisdictions that in-
cluded that measure. Specifically,
only Hawaii asked for gender of
sexual attraction, and surveys for
96.3% of the pooled sample did
not include this question. Surveys
administered to 20.5% of the
pooled sample did not ask about
sexual orientation identity, and
15.3% of the sample did not re-
ceive a measure of gender of
sexual contacts. One conceptually
appealing approach to measure-
ment of sexual orientation would
be to construct a joint multidimen-
sional measure of sexual orienta-
tion identity and gender of sexual
contacts from both of these vari-
ables. However, this approach
would also result in a large degree
of missingness (27.0% of the
pooled sample).

Clearly, any definition of sexual
orientation would have certain
weaknesses. Therefore, after
much deliberation, study authors
across the entire special issue de-
cided to define sexual orientation
in different ways, depending on
the focus of the specific article.
First, because our goal was to give
a broad epidemiological view of
the health of sexual minority ado-
lescents in the United States, we
created a pooled sexual orienta-
tion variable that allowed for in-
clusion of as many jurisdictions as
possible in the analysis sample. We
created a binary sexual minority
status variable to identify individ-
uals who endorsed a minority sex-
ual orientation on any of the 3
dimensions measured (gay or les-
bian, bisexual, or unsure sexual

orientation identity; exclusive same
sex or same and opposite sex in
gender of sexual contacts; and
attracted to same sex or attracted to
both sexes in gender of sexual
attraction). Although we acknowl-
edge that constructing the sexual
minority status variable out of 3
measures obscures important vari-
ability across dimensions of sexual
orientation, combining measures
allowed us to use the entire ana-
lytic sample to report data on the
overall population of sexual mi-
nority adolescents. Because of the
difficulties in interpreting this vari-
able however, we used sexual mi-
nority status only as a first step in
analysis to provide an overview of
disparities in broad strokes. Some
authors began by reporting find-
ings by sexual minority status
and next analyzed 1 dimension
of sexual orientation (i.e., sexual
orientation identity or gender of
sexual contacts) or 2 dimensions
(i.e., sexual orientation identity
and gender of sexual contacts),
depending on the outcome under
study and the most relevant
dimensions of sexual orientation.

It is important to note that the
use of gender of sexual contacts as
an indicator of sexual orientation
is complicated, particularly in an
adolescent sample, because it
limits the measure of sexual ori-
entation to only students who
have had sexual contact. Devel-
opmental differences in absti-
nence, as well as differences
by gender (adolescent girls report
more abstinence), race/ethnicity
(adolescent Whites and Asians re-
port more abstinence), and sexual
orientation identity (adolescents who
identify as heterosexual report more
abstinence) mean that high school
students reporting same-sex behav-
ior likely differ in important ways
from high school students who re-
port same-sex attraction or a gay or
lesbian identity. Researchers must
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fully think through these issueswhen
deciding on the use of a particular
measure of sexual orientation.

COMPLEX SAMPLING
DESIGN AND DATA
POOLING

Analysis of the YRBS data sets
involved pooling observations
across samples that varied across
jurisdiction (city and state) as well
as within the same jurisdiction
across time (2005 and 2007).
Pooling cross-sectional data has
limitations. Caution is required in
generalizing to a specific popula-
tion (i.e., estimating the percentage
of youths with a specific charac-
teristic), because there is no longer
a clear population of interest. An-
other consideration is that it is
possible that the same individual
responded to surveys in both
years, and therefore the observa-
tions were not fully independent.
However, previous studies have
pooled data across years of
YRBS,11,12 and evidence suggests
that this does not compromise
validity, because rates of repeat
participation across years are
low.13,14 Another important con-
sideration is that the jurisdictions
that asked questions about sexual
orientation may not have been
representative of the entire United
States. Therefore, the primary
methodological advantage of this
approach is that the data came
from large probability samples
rather than convenience samples.

Descriptive and Inferential

Statistics

For analyses of the prevalence
of demographic characteristics,
health behaviors, and health out-
comes, we followed instructions
provided by the CDC for analysis
of YRBS data.15 These instructions
indicate that a variety of special-
ized (e.g., SUDAAN version 11.0,

Research Triangle Institute, Re-
search Triangle Park, NC) and
general (e.g., SPSS version 21,
SPSS, Inc, Chicago, IL) statistical
packages with procedures for an-
alyzing complex survey data pro-
duce the same point estimates and
inconsequential differences in SEs
and CIs when properly imple-
mented to use the stratum and
primary sampling unit. Stratum
and primary sampling unit identify
the sampling stratum and selected
units within the stratum, respec-
tively, and are used in complex
sample variance estimation
methods such as Taylor series
linear approximation. These
consistent findings across soft-
ware packages allowed authors
to estimate their descriptive statis-
tics with any of the software
options and associated proce-
dures described in the CDC
instructions.

The analytic approach for in-
corporating the complex sampling
design into the estimation
of inferential statistics was more
complicated because several arti-
cles aimed to address questions
that required statistical ap-
proaches that could not be imple-
mented in the software or with the
complex sampling data analytic
procedures described by the
CDC.15 For example, one article
sought to explore how school
climate influenced suicidality,
and therefore analyses needed to
account for the nested nature
of school climate measures within
jurisdictions, which was accom-
plished by using the hierarchical
linear modeling (HLM) software
version 7,16 which only allows
for a single weighting variable.17

Failing to take into consider-
ation design effects in these
models would result in incorrectly
computed SEs (usually involving
underestimating the magnitude of
the SE). Therefore, to estimate
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complex models and inferential
statistics, we considered 2 alternative
approaches18: (1) computing SEs
under the assumption of simple
random sampling, followed by
a postcomputation adjustment of
each standard error to reflect the
design effect, and (2) incorpo-
rating the design effect into the
analytic weights, followed by
simple random sampling SE esti-
mation to yield complex sample
design---adjusted SEs. We used the
latter approach here.

Design effects are a measure of
the ratio of the SE that accounts
for the complex sample to an SE
computed under the assumption
of simple random sampling.
Within each sample, we com-
puted the design effects for each
variable by computing the SE of
an estimate (1) assuming a simple
random sample and (2) correctly
accounting for the complex design
through Taylor series lineariza-
tion estimation. The ratio of these
2 SEs is the design effect. Aver-
aging this value across all variables
yields an average root design
effect. We calculated all design
effects within each sample. For
example, we computed design
adjustments and applied them
separately for Boston, Massachu-
setts, 2005; Boston 2007; Chi-
cago, Illinois, 2005; Chicago
2007; and so on. The average
design effects ranged from 1.08
(New York City, 2005) to 2.69
(Vermont, 2005).

Once we determined the aver-
age design effect for each sample,
we normalized the analytic
weights provided by the CDC for
each observation by multiplying
the weight by the average sam-
pling fraction (n/N); we then di-
vided the normalized weight by
the squared design effect, which
altered the effective sample size by
adjusting the weight downward
as a function of the overall design

effect. In the pooled data file, we
could use this design-adjusted
analytic weight to compute
design-adjusted SE estimates as
if the data reflected a simple ran-
dom sample design. We then used
the design-adjusted analytic
weight variable when we fit
models in HLM.

Statistical Models

Several investigators used HLM
to estimate associations between
variables and in some cases to
explain differences between juris-
dictions. In initial multilevel mod-
eling, researchers included year of
data collection at level 2 across
outcomes, but they found that
year did not explain a significant
amount of variance. Therefore, in
the interest of parsimony, they in-
cluded only jurisdictional differ-
ences at level 2 in the reported
multilevel models. For each health
outcome, researchers calculated an
intraclass correlation to determine
the amount of variance between
jurisdictions. Although several
studies used HLM, most did not
include explanatory variables at
level 2 beyond jurisdiction.

To understand the implications
of using HLM with design-adjusted
analytic weights for estimating as-
sociations between variables, we
compared the odds ratios and
associated P values with those
produced by SUDAAN when cal-
culations followed CDC analysis
recommendations.15 These sensi-
tivity analyses showed that the
odds ratios and P values were
negligibly different (differences in
the hundredths for odds ratios;
differences of hundredths or
thousandths for P values, with
HLM P values always more
conservative). Therefore,
depending on the aims of indi-
vidual articles, to estimate associ-
ations between variables, authors
either used CDC-recommended

software and approaches or HLM
with design-adjusted analytic
weights.

CONCLUSIONS

Recently the CDC published
a surveillance report on sexual
orientation---related health dispar-
ities that analyzed YRBS data from
2001 to 2009.19 We view the
articles in this special issue as
complementing and extending the
surveillance data in that report in
several ways. This issue’s studies
used a pooled data set that
allowed for estimation of results
across the represented jurisdic-
tions. This approach enabled
greater investigation of interac-
tions between sexual minority
status and other sociodemographic
factors. These studies also provide
in-depth discussion of a range of
outcomes across physical, sexual,
and mental health as well as social
determinants of health, such as
experiences of victimization. They
make important contributions to
the science of LGB youth health
disparities. j
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