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Abstract When do people feel comfortable enough to provide
honest answers to sensitive questions? Focusing specifically on
sexual orientation prevalence—a measure that is sensitive to the
pressures of heteronormativity—the present study was conducted
to examine the variability in U.S. estimates of non-heterosexual
identity prevalence and to determine how comfortable people are
with answering questions about their sexual orientation when
asked through commonly used survey modes. We found that esti-
mates of non-heterosexual prevalence in the U.S. increased as
the privacy and anonymity of the survey increased. Utilizing an
online questionnaire, we rank-ordered 16 survey modes by ask-
ing people to rate their level of comfort with each mode in the
context of being asked questions about their sexual orientation.
A demographically diverse sample of 652 individuals in the
U.S. rated each mode on a scale from —5 (very uncomfortable)
to +5 (very comfortable). Modes included anonymous (name
not required) and non-anonymous (name required) versions of
questions, as well as self-administered and interviewer-adminis-
tered versions. Subjects reported significantly higher mean com-
fort levels with anonymous modes than with non-anonymous
modes and significantly higher mean comfort levels with self-
administered modes than with interviewer-administered modes.
Subjects reported the highest mean comfort level with anony-
mous online surveys and the lowest with non-anonymous personal
interviews thatincluded a video recording. Compared with the
estimate produced by an online survey with a nationally repre-
sentative sample, surveys utilizing more intrusive methodolo-
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gies may have underestimated non-heterosexual prevalence in
the U.S. by between 50 and 414%. Implications for public
policy are discussed.
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Introduction

Along-standing question in survey research has been: When do
people feel comfortable enough to provide honest answers to
sensitive questions (Hyman, 1944; Parry & Crossley, 1950)? The
results of surveys covering topics considered to be sensitive or
stigmatized, such as a person’s abortion history (Fu, Darroch,
Henshaw, & Kolb, 1998; Jones & Forrest, 1992; Jones & Kost,
2007), criminal record (Kleck & Roberts, 2012; Preisendorfer
& Wolter, 2013), drug use (Aquilino, 1994; Johnson & Fen-
drich, 2005; Morral, McCaffrey, & Iguchi, 2000; Tourangeau
& Smith, 1996), or sexual inclinations (Coffman, Coffman, &
Ericson, 2016; Gates, 2013a; Tourangeau & Smith, 1996; Vil-
larroel et al., 2006), have been found to be especially prone to
systematic distortions. For example, less than half of induced
abortions in the U.S. are reported (Jones & Kost, 2007), over
one-third of subjects from a German sample provided inaccu-
rate reports about their criminal history (Preisendorfer & Wolter,
2013), and over 25% of students sampled from a US university
did notreport the failing or near failing grades that were, in fact,
partoftheir academic history (Kreuter, Presser, & Tourangeau,
2008). One meta-analysis of self-report validation studies, cov-
ering 38 studies and 226 sensitive questions, estimated that 42%
of sensitive behaviors are not reported in surveys (Lensvelt-
Mulders, Hox, & Van Der Heijden, 2005).

This perpetual difficulty in producing valid and accurate
prevalence estimates has been largely attributed to the fact
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that people typically underreport sensitive or stigmatized infor-
mation, while emphasizing or exaggerating socially valued attri-
butes, attitudes or behavior (Barnett, 1998; Crowne & Marlowe,
1964; Krumpal,2013; Lee, 1993; Paulhus, 2002; Rasinski, Wil-
lis, Baldwin, Yeh, & Lee, 1999; Singer, Von Thurn, & Miller,
1995; Stocké & Hunkler, 2007; Tourangeau, Rips, & Rasinski,
2000; Tourangeau & Smith, 1996)—a phenomenon that has
been labeled “social desirability bias” (DeMaio, 1984; Paulhus,
1984, 1986). The strategy which people employ to manage their
stigmatized social identities is known as “passing” (Kanuha,
1999) and is defined as “the management of undisclosed dis-
crediting information about self” (Goffman, 1963, p. 42).

Among sensitive topics, surveys on sexual orientation are
especially difficultto conduct for several reasons. First, unlike other
sensitive behaviors (e.g., abortions or criminal history), there are
no objective records of the public’s sexual attractions, fantasies,
behaviors, oridentities, and objective measurements are virtually
impossible to obtain due to the discreet and somewhat subjective
nature of sexual orientation. Second, there are unique compli-
cations associated with the wording of sexual orientation-related
questions and response options (Badgett, 2009; Savin-Williams,
2006; Vrangalova & Savin-Williams, 2012), as well as compli-
cations that can arise from the fluid and situationally dependent
nature of a person’s sexual orientation identity (Diamond, 2008;
Kanuha, 1999; Katz-Wise, 2015; Mock & Eibach, 2012). Third,
questions about one’s sexual orientation are particularly sensi-
tive due, in part, to a specific form of social desirability bias—
heteronormativity (Warner, 1993). Heteronormativity is the pre-
conception that heterosexuality is the socially accepted norm and
that those who diverge from the norm are not only deviant but
undesirable.

Although recentreports suggest that societal acceptance of
the LGBT community is on the rise in the U.S. (Pew Research
Center, 2013), the effects of heteronormativity are still preva-
lent, with 39% of LGBT adults in the U.S. reporting having been
rejected by a family member or close friend because of their sex-
ual orientation or gender identity, and 58 % reporting having been
the subject to slurs and jokes (Pew Research Center, 2013). Fur-
thermore, 50% of 40,117 respondents in 40 countries believe
homosexuality is “morally unacceptable” (Pew Research Cen-
ter, n.d.), and in many countries people who are believed to be
non-heterosexual have been subjected to indignations ranging
from discrimination and hate crimes to enforced psychiatric treat-
ments, torture, and execution (Itaborahy & Zhu, 2014; Kitzinger,
2005).

Obtaining Accurate Measures of Sexual Orientation

Given the particularly high sensitivity surrounding questions
regarding one’s sexual orientation (Coffmanetal., 2016; Gates,
2013a, b) and the importance of obtaining accurate estimates of
the non-heterosexual population for policy makers (Grahametal.,
2011; Mayer et al., 2008; Sell & Holliday, 2014), an expert panel
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of survey specialists and sexual orientation researchers was
recently convened by the Ford Foundation to develop a guide
to asking questions about sexual orientation on surveys. Aftera
multi-year effort, these experts concluded that, when possible,
sexual orientation-related questions should be placed on the self-
administered portions of a survey (Badgett, 2009).

This advice is supported by the findings of researchers from
avariety of fields who have found thatin the U.S. the use of sur-
vey modes thatincrease a sense of anonymity in respondents can
mitigate impression management (Dwight & Feigelson, 2000)
and can increase reporting of sensitive or stigmatized beliefs,
behaviors, and identities (Dillman, Smyth, & Christian, 2014;
Durant, Carey, & Schroder, 2002; Krumpal, 2013; Villarroel etal.,
2006). Researchers have also found that use of self-adminis-
tered survey modes—such as self-administered questionnaires
(SAQs), computer-assisted self-interviews (CASIs), and audio
computer-assisted self-interviews (ACASIs)—canincrease the
likelihood of respondents reporting they have engaged in stig-
matized or embarrassing behaviors when compared with inter-
viewer-administered survey modes—such as face-to-face inter-
views (FTF), computer-assisted personal interviews (CAPI), and
computer-assisted telephone interviews (CATI) (Aquilino &
LoSciuto, 1990; Chang & Krosnick, 2010; Jones & Forrest, 1992;
O’Reilly, Hubbard, Lessler, Biemer, & Turner, 1994; Touran-
geau & Smith, 1996, 1998; Turner et al., 1998; Turner, Lessler, &
Devore, 1992; Turner, Ku, Sonenstein, & Pleck, 1996).

Booth-Kewley, Larson, and Miyoshi (2007) found this tobe
especially true of computer-based self-administered surveys
because “computers create an impersonal social situation in which
individuals feel more anonymous, more private, more self-absor-
bed, less inhibited, and less concerned about how they appear
to others” (p. 3), and this view has been echoed by others (e.g.,
Badgett, 2009; Baker, Bradburn, & Johnson, 1995; Bradburnetal.,
1991; Buchanan, 2000; Gnambs & Kaspar,2015; Joinson, 1999;
Keeter, McGeeney, Igielnik, Mercer, & Mathiowetz, 2015; Lucas,
Gratch, King, & Morency, 2014; Tourangeau & Smith, 1996;
Tourangeau & Yan,2007; Trau, Hértel, & Hértel,2013). While
some early studies found no significant advantage to computer-
based self-administered surveys over traditional SAQs (Locke
& Gilbert, 1995; Wright, Aquilino, & Supple, 1998), ameta-anal-
ysis published in 2000 of 30 studies yielding 77 effect sizes con-
cluded that computer-based surveys were somewhat better than
other measures (including SAQs) in increasing the self-disclo-
sure of sensitive behaviors (Dwight & Feigelson, 2000), and a
recent meta-analysis of 39 studies yielding 460 effect sizes con-
firmed this finding, adding that the effect was strongest for the
most sensitive behaviors (Gnambs & Kaspar, 2015).

Despite the evidence in favor of using non-intrusive survey
methodologies, and the availability of more accurate methods
for assessing sexual orientation (Cerny & Janssen, 2011; Chivers,
Rieger, Latty, & Bailey, 2004; Chivers, Seto, & Blanchard, 2007;
Savin-Williams, 2006), the majority of national surveys conducted
in the U.S. have utilized relatively intrusive methodologies to ask
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about sexual identity, if they ask any sexual orientation ques-
tions at all (Sell & Holliday, 2014).

Taking the above factors into account, we set out to examine
(1) the variability in 12 recent estimates of non-heterosexual
identity prevalence in the U.S. as a function of the privacy and
anonymity granted by the survey modes they employed, and
(2) the comfort level that people report when asked to consider
answering questions about their sexual orientation through 16
different survey modes.

Study 1: Non-Heterosexual Prevalence Estimates
in the U.S.

We identified 12 nationwide surveys conducted between 2004
and 2015 that provided estimates of sexual orientation preva-
lence in the U.S. For each survey, we extract the available sex-
ual orientation identity estimates and discuss the methods used
to obtain them. Breakdowns of the estimates each survey pro-
duced by mode and response option are shown in Table 1."

Method

We report the non-heterosexual estimates for each survey by
taking the sum of explicitnon-heterosexual identity survey res-
ponses (“Homosexual,”“Gay or Lesbian,”“Bisexual,” or “Some-
thing else”) and excluding ambiguous or non-responses (“Not
sure,”“Don’tknow,” and refusals to answer). Though research
has shown that the use of non-response options such as “I prefer
not to answer” increases significantly when answers to sensitive
questions are compared with answers to non-sensitive questions
(Joinson, Woodley, & Reips, 2007), item non-response has not
been shown to be areliable indicator of item sensitivity, and non-
responses cannot be assumed to be the result of social desirabil-
ity (Beatty & Herrmann, 2002).

In order of the size of the prevalence estimates each survey pro-
duced, the surveys were: a2004—2005 National Epidemiologic
Survey on Alcohol and Related Conditions Wave 2 (NESARC),
the 2013 National Health Interview Survey (NHIS), the 2004—
2006 National Survey of Midlife Development in the United
States (MIDUS 1), the 2010 National Intimate Partner and Sex-
ual Violence Survey (NISVS),a2012 survey by the Gallup orga-
nization (Gates & Newport,2012), the 2006-2010 National Sur-
vey of Family Growth (NSFG), the 2014 General Social Survey
(GSS), the 2009-2012 National Health and Nutrition Exami-

! Note that we have only included estimates from surveys that asked res-
pondents directly about their sexual orientation. Data sources such as the
American Community Survey and the US Census, which can be used to
estimate sexual orientation preference inferentially, are omitted from our
analysis. Such estimates are obtained by comparing data on the sex of the
head of a given household, the sex of other members of the household, and
the relationship between those other members of the household and the
head of the household.

nation Survey (NHANES), the 2010 National Survey of Sex-
ual Health and Behavior (NSSHB), a2015 online survey by the
YouGov organization (Moore, 2015), a 2013 online survey
(Coffman et al., 2016) administered on Amazon’s Mechanical
Turk (AMT)—an online subject pool frequently used by psy-
chology and behavior researchers (Berinsky, Huber, & Lenz,
2012), and a 2012 survey that was freely available online (Ep-
stein, McKinney, Fox, & Garcia, 2012).

Results

Among the 12 surveys we examined, we found that estimates
of non-heterosexual identities were lower among surveys using
interviewer-administered modes—with estimates ranging from
1.4 to 3.4% for FTF, CAPI, CATI, and telephone interviews—
than among surveys using self-administered modes—with esti-
mates ranging from 3.0 to 4.8% for SAQ, CASI, and ACASI
(Table 1). Estimates obtained using Internet-based self-adminis-
tered survey modes were the highest, with estimates ranging from
7.21022.2% (Table 1). The prevalence of self-identified bisex-
uals appears to be especially predictable from the intrusiveness
of the survey mode employed (Table 1). This could be due, in
part, toa phenomenon known as “binegativity,” which is defined
asnegative attitudes toward bisexuals from both males and females,
and both heterosexuals and homosexuals (Feinstein, Dyar, Bha-
tia, Latack, & Davila, 2016; Rust, 2002). There are, however, sev-
eral factors other than mode effects that could have contributed to
the distortion of these estimates.

In terms of sampling, coverage, and response rates, the Coff-
man et al. (2016) and Epstein et al. (2012) surveys used self-se-
lecting samples, MIDUS II was a follow-up survey that had a
30% attrition rate, and the NISVS and NSSHB had low response
rates, which may indicate a higher degree of self-selection than is
typical (Table 2). However, low response rates are not necessar-
ily indicative of a biased sample (Chang & Krosnick, 2009; Curtin,
Presser, & Singer, 2000; Keeter, Miller, Kohut, Groves, & Presser,
2000). For six of the 12 surveys we examined, we were unable
to locate a response rate or a response rate was not provided by
the researchers (Table 2). Given that the mean age of people who
identify as LGBT in national surveys is often lower than the mean
age of people who identify as heterosexual (Gates, 2014a), itis
possible that the restricted age ranges of the NESARC Wave 2,
MIDUS II, NSFG, and NHANES samples affected their esti-
mates (Table 2). While the Coffmanetal. (2016) study was posted
on AMT, the Epstein et al. (2012) survey was freely available
online and received both mainstream and LGB media cover-
age. Given that non-heterosexuals might be more likely to self-
select to take an online test of this sort, the high figure obtained
in this study probably overestimated the prevalence of non-
heterosexuality in the general population.

There was also a high degree of variability in the question
wording and response options provided by each survey: MIDUS
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Table1 Breakdown of non-heterosexual (NH) estimates by survey, mode, and response category

Survey Mode NH Response options
estimate®

Heterosexual;  Homosexual;  Bisexual  Other; Don’tknow;  Refused

straight (%) lesbian; gay something else  not sure
NESARC (Wave 2)®  FTF 1.4% 98.1 0.8% 0.6% NA 0.5% NA
NHIS CAPI 2.5% 96.6 1.6% 0.7% 0.2% 0.4% 0.6%
MIDUS II° SAQ 3.0% 97.0 1.6% 1.4% NA NA NA
NISVS® CATI 3.4% 96.6 1.6% 1.8% NA NA NA
Gallup®® Telephone  3.4% 92.2 NA NA NA NA 4.4%
NSFG ACASI 4.5% 94.5 1.5% 2.7% 0.3% NA 1.0%
GSS CASI 4.7% 94.0 1.9% 2.8% NA 0.3% 1.7%
NHANES ACASI 4.8% 93.6 1.8% 2.6% 0.4% 1.3% 0.2%
NSSHB Online 7.2% 92.8 2.3% 3.4% 1.5% NA NA
YouGov Online 9.0% 89.0 4.0% 4.0% 1.0% NA 2.0%
Coffman et al.“¢ Online 11.3,18.6%  88.7 NA NA NA NA NA
Epstein et al. Online 22.2% 77.8 1.7% 17.7% 2.8% NA NA

FTF face-to-face, CAPI computer-assisted personal interview, SAQ self-administered questionnaires, ACASI audio computer-assisted self-interview,

CASI computer-assisted self-interview
4 Some rows may not add up to 100% due to rounding

b . . .
Some surveys did not provide “Other,” “Don’t know,” or non-response options

¢ Some surveys did not allow for specific non-heterosexual subcategories to be identified

9 Some surveys combined refusals to answer with “Don’t know”

¢ Coffman et al. utilized ICT to produce two separate estimates

ITand NHANES conflated sexual attraction with sexual orienta-
tion identity, and Gallup conflated gender with sexual orienta-
tionidentity (Table 3). In addition, only NHIS and NHANES pro-
vided separate response options depending on the respondent’s
gender, and several of the surveys did not provide any type of
“Other” response option (Table 3). Order effects could also have
distorted the estimates, since only Gallup, GSS, and NHIS listed
anon-heterosexual category as the first response option (Kros-
nick & Alwin, 1987). Unlike the rest of the surveys, which offered
various sexual orientation labels as response options, Gallup and
Coffman et al. (2016) only offered “yes,” “no,” or “don’t know”
responses. The questions preceding the sexual orientation ques-
tion could also have affected the estimates, but what their impact
might have been is uncertain (Bradburn & Mason, 1964; Lee,
McClain, Webster, & Han, 2016).

In addition to the above areas, there were several areas of
potential distortion that were unclear from the resources we were
able to find. Forexample, whether participants were called by a
computerora personinthe Gallup surveyis notclear. When we
contacted the Gallup organization to determine how partici-
pants were contacted, we were told that CATI, in which partici-
pants are asked questions over the phone by a human interviewer
or an automated computer system and respond by pressing the num-
ber on their phone that corresponds to their answer, did not accu-
rately describe Gallup’s telephone interviewing process, and that
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“to protect our proprietary systems and avoid divulging infor-
mation to market competitors, we do not share our processes and
methodology” (Gallup Client Support, personal communication,
October 18, 2013). The NHIS also asked an unreported propor-
tion of subjects the sexual orientation question over the phone (B.
W. Ward, personal communication, April 13,2015), which could
haveresulted in a mix of mode effects. The YouGov survey did
not provide specific details about the sampling and weighting
methods used, and the small sample size, as well as the relatively
large margin of error of 4.2%, makes the validity of this estimate
somewhat suspect (Moore, 2015).

Taking the above distortions into account, we believe that the
six surveys that were least problematic and easiest to compare
are NESARC, NHIS, NISVS, GSS, NHANES, and NSSHB.
There are still notable differences among these surveys other than
the mode of administration (including the year NESARC was con-
ducted, the low response rate of NISVS, and the limited age range
of NHANES), but given the paucity of data on non-heterosexual
prevalence in the U.S. (Sell & Holliday, 2014), we believe these
six surveys allow for the best possible comparison of survey mode
as it affects estimates of non-heterosexual prevalence (Fig. 1).
Utilizing a Welch’s t testand a Cohen’s d test modified for unequal
variances (Bonett, 2008), we found that the mean estimate for sur-
veys that involved an interviewer (M = 2.4%, SD = 1.0%) was
significantly different from the mean estimate for surveys that
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Table2 Sampling and coverage details of U.S. non-heterosexual prevalence estimates

Survey Year Sample Ages Response  Languages Location Sampling Coverage References
size rate method
NESARC  2004-2005 34,653 20+ 86.7% N/A Respondents’  Multistage Noninstitutionalized Bostwick et al.
(Wave 2) homes stratified adults in the U.S. (2010),
sample NIAAA
(2010)
NHIS 2013 34,557 184+ 81.7% English, Respondents’  Multistage Noninstitutionalized Ward et al.
Spanish homes probability adults in the U.S. (2014),CDC
sample (n.d.-a)
MIDUSII  2004-2006 2560 35-84 70.0% English Respondents’  Multistage Noninstitutionalized Mock and
homes probability adults in the U.S. Eibach
sample and (2012), Brim
RDD etal. (2011)
NISVS 2010 18,049 18+  27.5-33.6% English, Respondents’ RDD Noninstitutionalized Black et al.
Spanish homes adults in the U.S. (2011),
Walters et al.
(2013)
Gallup 2012 121,290 184+ N/A English, Respondents” RDD Noninstitutionalized ~Gates and
Spanish homes adults in the U.S. Newport
(2012)
NSFG 20062010 22,682 1544 77.0% English, Respondents’”  Multistage U.S. households Chandra,
Spanish homes probability Mosher, and
sample Copen (2013),
NSFG (n.d.)
GSS 2014 2023 184+ N/A English, Respondents”  Two-stage U.S. households Smith, Marsden,
Spanish homes and/ probability and Hout
or over sample (2015),
telephone Hinkins et al.
(n.d.), NORC
(n.d.)
NHANES 2009-2012 7070 18-59 N/A English, Mobile Two-stage Noninstitutionalized Dahlhamer,
Spanish, examination probability adults in the U.S. Galinsky,
Mandarin, center sample Joestl, and
Cantonese, Ward (2014),
Vietnamese CDC (n.d.-b)
NSSHB 2010 5860 184  52.6% English, Online RDD and U.S. households Herbenick et al.
Spanish address- (2010)
based
sampling
YouGov 2015 1000 18+ N/A English Online YouGov Noninstitutionalized YouGov USA
Omnibus Omnibus adults in the U.S. (n.d.), Moore
survey (2015)
panel
Coffman 2016 2516 184+ N/A English Online Self-selecting Amazon’s Coffman et al.
etal. Mechanical Turk (2016)
Epstein 2012 9444 184+ N/A English Online Self-selecting U.S. residents over  Epstein et al.
etal. 18 (2012)

were self-administered (M = 5.5%, SD = 1.4%) (t=3.13, p < .05;
Cohen’s d =1.97,95% confidence interval [CI] = 0.46, 3.50).
Although we realize that in some respects we are comparing
apples and oranges, the fact that there seems to be an orderly
relationship in these studies between the intrusiveness of the
survey mode and the magnitude of the prevalence found is sug-
gestive. If we consider the nationally representative online NSSHB

to be our ground truth—7.2% of the population identifies as non-
heterosexual—then the prevalence of non-heterosexuals may have
been underestimated by between 50% in the case of the relatively
non-intrusive GSS CASI survey, to as much as414% in the case
of highly intrusive NESARC FTF survey (Fig. 1). However, the
cause of these differences cannot be directly or solely attributed
to the mode in which the survey was conducted (Dillman et al.,
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Table3 Question and response options used in U.S. non-heterosexual prevalence estimates

Survey Sexual orientation questions Answer choices and order Preceding References
questions
NESARC  Which of the categories on the card best (1) Heterosexual (straight); (2) gay or N/A Bostwick et al. (2010)
(Wave 2) describes you? lesbian; (3) bisexual; (4) not sure
NHIS Which of the following best represents how (1) Men: gay; women: lesbian or gay; (2) Demographics  Ward et al. (2014)
you think of yourself? men: straight, that is, not gay; women: and health
straight, that is, not lesbian or gay; (3)
bisexual; (4) something else; (5) I don’t
know the answer
MIDUSII How would you describe your sexual (1) Heterosexual; (2) homosexual; (3) Sexual history Mock and Eibach
orientation? Would you say you are bisexual (2012), Brim et al.
heterosexual (sexually attracted only to (2011), Ryff et al.
the opposite sex), homosexual (sexually (2012)
attracted only to your own sex), or
bisexual (sexually attracted to both men
and women)?
NISVS Do you consider yourself to be heterosexual (1) Heterosexual or straight; (2) gay or History of Black et al. (2011),
or straight, gay or lesbian, or bisexual? lesbian; (3) bisexual violent attacks ~ Walters et al. (2013)
and
confrontations
Gallup Do you, personally, identify as lesbian, gay, (1) Yes; (2) no; (3) don’t know/refused N/A Gates and Newport
bisexual, or transgender? (2012)

NSFG Do you think of yourself as ... (1) Heterosexual or straight; (2) men: Sexual history ~ Chandra et al. (2013),
homosexual or gay; women: homosexual,  and behavior NSFG (n.d.)
gay, or lesbian; (3) bisexual; (4) something
else?

GSS Which of the following best describes you? (1) Gay, lesbian, or homosexual; (2) Random Smith et al. (2015),
bisexual; (3) heterosexual or straight; (4) assignment: Hinkins et al. (n.d.)
don’t know; (5) refused different

sociopolitical
attitudes

NHANES Do you think of yourself as... (1) Men: heterosexual or straight (attractedto Sexual history, ~ Dahlhamer et al.
women); women: heterosexual or straight ~ behavior, and (2014), (CDC 2009-
(attracted to men); (2) men: homosexualor ~ STDs 2012)
gay (attracted to men); women:
homosexual or lesbian (attracted to
women); (3) bisexual (attracted to men and
women); (4) something else; (5) not sure;

(6) refused; (7) don’t know
NSSHB Which of the following commonly used (1) Heterosexual/straight; (2) Sexual history Herbenick et al. (2010),
terms best describes your sexual homosexual/gay or lesbian; (3) bisexual; and behavior, Herbenick personal
orientation? (4) other masturbation communication,
January 30,2014
YouGov With which group do you most closely (1) Heterosexual/straight; (2) lesbian/gay N/A YouGov USA (n.d.),
Omnibus  identify? woman; (3) gay man; (4) bisexual; (5) Moore (2015)
other; (6) prefer not to say

Coffman Do you consider yourself to be Direct response: (1) yes; (2) no Demographics  Coffman et al. (2016)

etal. heterosexual? Veiled response: ICT methodology

Epstein Sexual orientation (1) Straight; (2) gay or lesbian; (3) bisexual; Demographics  Epstein et al. (2012)

etal. (3) other

2014). It is possible that other sensitive behaviors measured by
these surveys would follow the same pattern. If comparable stu-
dies exist that do not fit this pattern, we are not aware of them.

Among the surveys we examined, only the GSS provided
data that allowed us to compare mode effects within a survey.
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We discovered from the researchers that a small portion of the
GSS respondents were interviewed with a CATI mode rather
than a CASI mode (T. Smith, personal communication, April
11, 2015). When we compared the non-heterosexual preva-
lence estimates between the participants surveyed by these



Arch Sex Behav (2018) 47:1069-1084

1075

Prevalence Estimate by Survey Mode

. Gay/Homosexual
Bisexual
Other/Something Else

FTF CAPI CATI CASI
Survey Mode

Prevalence Estimate
B (o))
ES B

)
X

0%

ACASI Online

Fig.1 Non-heterosexual prevalence estimates by mode and response option
from six of the least problematic and easiest to compare US nationwide sur-
veys. The FTF mode corresponds to the NESARC estimate, CAPI corre-
sponds to the NHIS estimate, CATI corresponds to the NISVS estimate, CASI
corresponds to the GSS estimate, ACASI corresponds to the NHANES esti-
mate, and Online corresponds to the NSSHB estimate

two modes and employed weights provided by the GSS, we found
that a larger portion of respondents reported a non-heterosexual
identity with the CASI mode (4.7%) than with the CATI mode
(1.8%) (Xz[l] =15.73, p<.05), a finding that supports the notion
that self-administered survey modes can produce larger and more
accurate non-heterosexual prevalence estimates (Badgett, 2009).

The experimental design employed by Coffman et al. (2016)
to produce two prevalence estimates is also relevant to the pre-
sent study. Their participants were randomly placed into one of
two treatment groups. In one group, item count technique (ICT)
(Holbrook & Krosnick, 2010; Miller, 1984; Tsuchiya, Hirai, &
Ono, 2007) was used to reduce social desirability bias and encour-
age honest responding. ICT, also known as an “unmatched count”
or “list response” technique, is a within-subjects method in which
a control group—the “Direct Report” group in this study—indi-
cates how many of N questions are true, while an experimental
group—the “Veiled Report” group in this study—indicates how
many of N + 1 questions are true. By including a sensitive ques-
tion in the Veiled Report group, researchers are able to estimate
the population mean for the N + Ist item—the sensitive ques-
tion—by comparing the mean number of affirmative responses
in two groups. In this study, the N + 1st question was: “Do you
consider yourself to be heterosexual?” and the only response
options were “yes” or “no.” Subjects in the Direct Report group
answered the N 4 1st onits own separate page after responding
to the N list. Using this experimental design, the researchers found
an 11.3% non-heterosexual prevalence estimate among the “Direct
Report” group, and an 18.6% estimate among the “Veiled Report”
group, a 64.2% increase (Coffman et al., 2016). The rationale
behind ICT suggests that the larger value, 18.6%, is the more
valid estimate (Miller, 1984).

The main problem with the Coffman et al. (2016) study is the
sample. Although AMT has been shown to provide valid research
results (Berinsky et al., 2012; Buhrmester, Kwang, & Gosling,

2011; Paolacci & Chandler, 2014; Peer, Vosgerau, & Acquisti,
2014), some evidence suggests MTurk samples are not repre-
sentative of the US population (Chandler & Shapiro, 2016). That
said, the ICT methodology employed by Coffman et al. avoids
two problems inherent in most sexual orientation surveys: (1)
the heteronormativity problem is reduced because participants
do not have to answer the sexual orientation question directly,
and (2) because the test is not identified as a sexual orientation
test, participants are unlikely to self-select based on their inter-
estin sexual orientation. On the surface, the survey contained entirely
innocuous questions on a variety of subjects; the sexual orienta-
tion question was just slipped in.

From the estimates and methodologies we have gathered, it
appears that little attention has been paid to the accumulating
evidence on the importance of asking sensitive questions in par-
ticular ways (Badgett,2009), and the dramatic variability we have
found in estimates of sexual orientation prevalence in the U.S.
suggests that most of the sexual orientation prevalence data avail-
able to policy makers may be distorted due to the use of survey
methods known to produce distorted results.

This is alarming, because the need to collect accurate and
reliable data onthe LGBT population has been cited as a crucial
stepinresearching and addressing disparities experienced in this
diverse population (Bradford & Mayer, 2008; Cochran & Mays,
2006; Gates, 2013b; GLMA, 2001; Graham et al., 201 1; Mayer
etal., 2008; Sell & Becker, 2001; Sell & Holliday, 2014; Ward,
Dahlhamer, Galinsky, & Joestl, 2014). These disparities have
been found in areas such as physical health (Cochran & Mays,
2007), mental health (Bostwick, Boyd, Hughes, & McCabe, 2010;
Conron, Mimiaga, & Landers, 2010; Diaz, Ayala, Bein, Henne,
& Marin, 2001; Dilley, Simmons, Boysun, Pizacani, & Stark,
2010; Gilmanetal.,2001; McLaughlin, Hatzenbuehler, & Keyes,
2010; Roberts, Austin, Corliss, Vandermorris, & Koenen, 2010),
substance abuse (Conron et al., 2010; Dilley et al., 2010; Gil-
man et al., 2001; Gruskin, Greenwood, Matevia, Pollack, &
Bye, 2007; McLaughlin et al., 2010), domestic violence (Wal-
ters, Chen, & Breiding, 2013), health insurance coverage (Gates,
2014b), and disability (Fredriksen-Goldsen, Kim, & Barkan, 2012).
Such disparities have been found across all age groups of this
population, from teenagers (Bradford & Mustanski, 2014; Kann
etal.,2011; Mustanski, Van Wagenen, Birkett, Eyster, & Corliss,
2014; Remafedi, French, Story, Resnick, & Blum, 1998; Russell
& Joyner, 2001) to the elderly (Fredriksen-Goldsen et al., 2012).

Study 2: Comfort Level by Survey Mode

How can we produce the most accurate estimates? To address
this question, we surveyed a diverse group of people regard-
ing how comfortable they would feel in answering questions
about their sexual orientation given a wide range of survey meth-
ods—from, at one extreme, highly intrusive methods that pre-
serve neither privacy nor anonymity to, at the other extreme, non-
intrusive methods that preserve both. We hypothesized (1) that
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self-reported comfort level would be predictable from the lit-
erature on sensitive topics and inversely related to the intrusive-
ness of the survey mode, and (2) that the comfort levels would
be correlated with the non-heterosexual prevalence estimates
obtained from the national sexual orientation surveys we analyzed.

Method
Participants and Procedure

On October 24,2013, we administered our survey to 652 US par-
ticipants through AMT with a solicitation entitled: “10-15 min
opinion survey on comfortability with various research meth-
ods.” Due to the nature of participation on AMT, no measure of
response rate was collected. Each participant was paid US $1
for participation in the study. The mean age was 33.60 years (SD =
11.44), there were slightly more male (58.9%) than female (41.1%)
participants, and the sample was diverse demographically (Table 4).

Measures

We developed alist of survey mode scenarios that at one extreme
were highly intrusive in both respects and that at the other extreme
were not (see “Appendix”). We investigated eight interviewer-
administered methods, such as face-to-face, CATI, and CAPI,
and eight self-administered methods, such as SAQ, CASI, and
online surveys. Each survey mode scenario had two versions:
ananonymous (name is not required) version and a non-anony-
mous (name is required) version. The wording of these question
pairs was otherwise identical (“Appendix”).

Intotal, the questionnaire described 16 different survey modes
that were listed in order, roughly, from least intrusive to most
intrusive (“Appendix”). Each mode was described in a short para-
graph, and participants were given the following instructions:
“On a scale of —5 to 4-5 (where —5 means very uncomfortable
and 45 means very comfortable), please rate how comfortable
you would feel reporting accurate information about your sexual
orientation (such as the opposite-sex or same-sex attractions you
have felt or the opposite-sex or same-sex sexual encounters you
have had) when asked in each of the ways listed below. Please
note that some of these conditions are very similar, so read them
carefully before answering.”

Results

We examined the results of our survey in the context of the lit-
erature on mode effects and sensitive questions. We utilized non-
parametric statistical tests such as Spearman’s p, Mann—Whitney
U, and Wilcoxon signed rank V throughout this study because our
survey results lie on an ordinal scale. Subjects mean comfortlevel
ratings varied greatly among survey modes and were consistent

@ Springer

with the literature on asking sensitive questions about sexual
orientation. We found that anonymous survey modes elicited sig-
nificantly higher mean comfort levels (M = 1.43, SD =2.49)
than non-anonymous modes (M = —0.21, SD = 3.33) in aggre-
gate (V=142,364; p<.001), as well as individually (Fig. 2).
Among the anonymous modes we examined, participants repor-
ted the highest mean comfort level for online surveys (M = 3.93,
SD =2.05)and the lowest for CAPI-VR (M = —1.44,SD = 3.75).
Among the non-anonymous modes we examined, the highest
mean comfort level was again reported for online surveys (M =
1.02, SD=3.61), and the lowest was reported for CAPI-VR
(M=-1.81,SD=3.74).

We also found support for the finding that self-administered
surveys (M =1.90, SD =2.60) elicited more sensitive behav-
ior reporting than interviewer-administered surveys (M = —0.70,
SD =3.36) (V=162,012; p <.001). The finding that comput-
ers were valuable in eliciting higher rates of sensitive behavior
reporting was also consistent with our data, with the CASI sce-
nario having a significantly higher mean comfort level rating
(M =3.14,SD = 2.52) than its paper-and-pencil counterpart SAQ
(M =2.31,SD =2.98) (V=44,575; p <.001). As with other stud-
ies that sampled from a highly literate population (e.g., Gnambs
& Kaspar, 2015), we did not find a significant difference for audio-
enhanced computer surveys: the mean difference between CASI
and ACASImodes was 0.2 (V=9777; p = .99). The anonymous
online survey mode not only elicited the highest mean comfort
level rating from our participants (M = 3.93, SD = 2.05), but was
alsossignificantly higher than CASIsurveys (V= 35,273; p <.001),
supporting the notion that an online survey mode can enhance
feelings of privacy compared with CASI, because no interviewer
is involved in the administration of an online survey (Gnambs &
Kaspar, 2015).

We found only one significant difference in comfort level for
gender, race, education, income, sexual orientation, or age groups
(Table 4). Specifically, a significant difference emerged among
age groups for comfort level with non-anonymous survey modes.
A significant negative correlation also emerged between con-
tinuous age and comfortlevel (Spearman’s p = —0.13, p <.001).
This relationship is supported by previous findings concerning
age and non-heterosexual orientation prevalence estimates (Gates,
2014a).

To examine the effects of age, gender, and sexual orientation
on mean comfort for anonymous, non-anonymous, self-admin-
istered, and interviewer-administered survey mode groups, we
constructed four regression models. Given the ordinal nature of
ourresponse variable and the bimodal distribution in responses,
we utilized logistic regressions and converted the mean comfort
for each methodology to a binary response variable, where sub-
jects received a one if they reported a mean comfort with that
group of modes over zero (comfortable), and a zero otherwise
(uncomfortable). We also collapsed the smallest demographic
groups for age (45—64 and 65—74) and sexual orientation (“other”
and “unsure”). Only the non-anonymous and the interviewer-
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Table4 Demographic characteristics and mean comfort level differences

Demographic Percent  All methods Anonymous Non-anonymous
M SD  Significance @ M SD  Significance @ M SD  Significance
Age 18-24 222 079 272 =1823 1.83 235 4*=823 045 3.15 x*=103.2%
25-44 60.4 0.66 281 1.99 2.38 0.18 3.35
45-64 16.3 —040 2.85 1.18 2.67 —1.23 335
65-74 1.1 153 244 3.16 1.79 1.02 340
Gender Male 589 070 271 U=55766.5 198 230 U=54,6035 023 324 U=55982.0
Female 41.1 028 2.95 1.63 2.62 —0.28 3.48
Ethnicity White 75.9 0.65 284 #*=1757 1.94 244 =495 0.17 335 4*=852
Asian 9.7 021 3.14 1.57 2.65 —039 375
Black 5.7 053 2.81 1.74 2.40 0.04 347
Other 1.8 —1.76 232 —042 215 —2.62 2.89
Hispanic 5.1 0.63 239 1.94 2.24 0.14 351
American Indian 0.6 —1.09 2.69 0.43 2.76 —225 337
Unknown 1.2 —040 203 1.41 1.90 —146 2.62
Sexual Straight 90.5 051 2.83 »*=205.0 1.84 246 =824 —0.01 336 £*=80.0
Orientation  Gay/lesbian 2.9 1.68 2.64 2.74 2.11 121 3.22
Bisexual 5.2 0.48 245 1.57 224 025 2.90
Other 0.9 045 246 2.02 1.65 0.05 3.12
Unsure 0.5 —335 127 —1.52 264 —448 0.50
Education  None 0.9 —038 156 #*=159.6 0.76 189 #*=633 —0.62 174 y*=545
High School 31.6 034 289 1.69 2.45 —022 345
Associates 12.7 0.65 2.89 1.79 2.64 039 3.27
College 45.7 071 278 1.99 2.42 021 329
Masters 74 020 2.69 1.67 2.23 —0.44 336
Doctorate 1.4 0.76  2.90 2.57 2.29 —0.06 3.65
Unknown 0.3 —2.88 0.00 —036 071 —4.79 030
Income <$10,000 7.7 053 289 x*=1552 1.75 235 =722 0.00 347 #*=68.0
$10,000-14,999 5.7 0.06 252 1.32 2.30 —040 3.01
$15,000-19,999 5.8 0.02 272 1.10 2.56 —031 3.10
$20,000-29,999 12.4 0.65 3.04 1.74 2.70 022 3.53
$30,000-39,999 13.2 059 2.73 1.96 2.19 0.12 332
$40,000-49,999 13.5 072 277 1.97 2.47 034 3.19
$50,000-74,999 19.5 049 286 1.96 2.40 —0.13 347
$75,000-99,999 11.7 0.61 295 2.06 2.60 —0.02 348
$100,000-149,999 4.4 139 294 2.70 227 0.80 3.62
>$150,000 2.9 0.54 2.53 1.64 2.00 020 3.04
I prefer not to say 3.1 —-0.62 233 0.98 248 —1.41 2.88

#p<.05

Mann-Whitney U tests were used to assess differences in average comfort level for gender because there were only two possible groups, and Kruskal—
Wallis 5 tests were used to assess differences among the other demographic groups. Bonferroni corrections for multiple hypothesis testing were applied

to the resulting p values

administered survey mode groups returned significant coeffi-
cients, and diagnostic plots of deviance residuals as well as Hos-
mer—Lemeshow goodness of fit tests (Hosmer & Lemeshow, 2000)
suggested that both logistic response functions were appropri-
ate (non-anonymous, ;> = 6.16, p = .10; interviewer-adminis-

tered, 5> = 0.45, p=.93). Coefficients were adjusted for dis-
persion and are presented as odds ratios with 95% confidence
intervals in Table 5. For non-anonymous survey modes, being
inthe 25-44 age group reduced the odds of being comfortable by
0.64 relative to the 18-24 group. For interviewer-administered
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Fig.2 The 16 survey modes
described in the questionnaire 4-
grouped by anonymous and non-
anonymous versions. Significant
differences were found between
anonymous and non-anonymous
versions of each methodology.
Error bars represent standard
error of the mean
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TableS Logistic regressions predicting mean comfort

Survey mode group Predictor OR 95% CI

Non-anonymous Intercept 0.746* (0.601, 0.953)
25-44 0.637* (0.449,0.943)
45-74 0.803 (0.622, 1.060)
Female 0.796 (0.578,1.121)
Bisexual 1.379 (0.665,2.762)
Gay 1.915 (0.732,4.870)
Other or unsure 0.721 (0.150, 2.897)

Interviewer-administered Intercept 0.603%%** (0.489,0.782)
25-44 0.699 (0.488, 1.036)
45-74 0.843 (0.649, 1.114)
Female 0.920 (0.660, 1.291)
Bisexual 0.950 (0.451, 1.944)
Gay 2.880% (1.072,7.427)
Other or unsure 0.441 (0.067, 1.979)

OR odds ratio, CI confidence interval
*p<.05; ***p<.001

survey modes, a self-reported sexual orientation of gay increa-
sed the odds of being comfortable by 2.88 relative to a sexual
orientation of straight. This latter finding suggests that people
who openly identify as gay might be comfortable discussing
the details of their sexual orientation with an interviewer because
they’ ve already declared their preferences, whereas someone who
identifies as straight might feel uncomfortable disclosing poten-
tially dissonant sexual preferences to an interviewer.

When the prevalence estimates obtained from the six com-
parable studies we mentioned previously (Fig. 1) were compared
to the mean comfort levels we obtained for their respective survey
modes, we found a suggestive correlation (Spearman’s p =0.77,
p=.05). Generally speaking, we found that the higher the comfort
level of a survey mode, the higher the non-heterosexual preva-
lence estimate it produced.
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Discussion

Given that the most common surveys of sexual orientation preva-
lence in the U.S. conducted in recent years employ relatively
intrusive methodologies, we conclude that those surveys may
greatly underestimate the prevalence of non-heterosexuals and,
therefore, that current public policy making in this area may be
based on inaccurate estimates. Our findings suggest that integrat-
ing non-intrusive administration modes, such as anonymous online
surveys, into national data collection efforts will produce more
accurate estimates of non-heterosexual prevalence and that the
methodology least likely to underestimate the prevalence of non-
heterosexuals has the following characteristics: (1) It is self-ad-
ministered online; (2) it is fully automated; (3) it assures people
that their participation is completely anonymous; (4) it uses recruit-
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ment methods that do not compromise anonymity; and (5) it does
not give participants the feeling of being observed or recorded.

We have taken liberties in the present study by comparing sur-
veys that differ from one another not only in intrusiveness but
also in other significant ways, including coverage, sampling meth-
ods, and non-responserate (Dillman etal.,2014). We defend these
comparisons only by saying that these are, to our knowledge, all
of the large-scale national surveys conducted in the U.S. over the
pastdecade or so that have asked about sexual orientation in sam-
ples drawn from the general population, and that the limited man-
nerin which we have compared these studies is not unreasonable.”

Given the wide range of prevalence estimates that have been
obtained from such studies, we believe it is important that stan-
dards be set that will allow future studies to be conducted with a
higher degree of validity than appears to exist in studies to date.
While we realize that the primary purpose of each of the sur-
veys we examined was notnecessarily to produce accurate esti-
mates of sexual orientation prevalence, we believe that any stud-
ies that ask about sexual orientation should be informed by rele-
vant research (Badgett, 2009; Savin-Williams, 2006; Vrangalova
& Savin-Williams, 2012).

The validity of our survey results is limited by our sample,
which was drawn from a pool of highly experienced online sur-
vey takers (AMT). It is possible that people with limited or no
online experience would express less comfort when asked about
the possibility of taking tests online and that people with little or
no experience taking surveys would express less comfort over
the possibility of taking any surveys at all. However, a growing
body of research suggests that data gathered on AMT are as valid
as data collected in other settings (Berinsky et al., 2012; Casler,
Bickel, & Hackett,2013; Mason & Suri, 2012) and perhaps even
superior to other commonly used subject pools (Casler et al.,2013;
Chandler & Shapiro, 2016). Follow-up research should repeat
our procedure with (1) a sample of people with experience tak-
ing surveys but with little online experience, (2) a sample of
people who have little or no experience taking surveys, and (3)
include control questions on non-sensitive behaviors or sensi-
tive behaviors unrelated to sexuality. Based onresearchrelated
tothe present study (Booth-Kewley etal.,2007; Coffmanetal.,
2016; Gnambs & Kaspar, 2015; Villarroel et al., 2006), how-
ever, we conjecture that, in both cases, the overall pattern will be
similar to the one we found—namely, that the more intru-
sive the survey mode, the less likely people will be to disclose
sensitive information.

Itis also possible that the comfort level ratings we found were
affected by the order in which the items were presented; we did
not vary the order (Appendix). We chose to use a fixed order for

2 National studies measuring non-heterosexual prevalence conducted in
other countries, such as the UK (Dahlgreen & Shakespeare, 2015; Joloza,
Evans, O’Brien, & Potter-Collins, 2010), were not included in our study.
There is reason to believe, however, survey issues regarding sexual ori-
entation are similar in other countries to the issues we raise in the present
paper (e.g., see Burkill et al., 2016; Langhaug, Sherr, & Cowan, 2010).

our questions in order to minimize confusion; the fixed order, we
hoped, would draw attention to the specific restrictions we
were adding to each question. A random order, we felt, could
easily cause participants to overlook specific restrictions (since
we were showing them long, compound sentences). Relevant
research on order effects (e.g., Tourangeau, Couper, & Conrad,
2013) suggests that the fixed order of our questions might have
distorted the ratings we found by between 0.20 and 0.30 points
on an 1 1-point scale, but our comfort levels spanned a 6-point
range (Fig. 1). We believe, therefore, that order was a contribut-
ing factor in the effect we observed but not a fatal confound. This
issue should be explored in follow-up research.

Besides providing participants with a sense of anonymity and
privacy, online surveys provide researchers with additional bene-
fits such as reduced costs, rapid data collection, and easy access to
large samples, both national and international (Rhodes, Bowie,
& Hergenrather, 2003; Wright, 2005). Internet penetration in the
USA is currently at 88.5 percent and is still increasing (Internet
Live Stats, 2016), which means that Internet-based research will
become even more advantageous and valid in future years. Despite
these advantages, there are potential limitations to the validity of
data collected through online surveys. Such surveys donot neces-
sarily produce representative samples, which can limit the gen-
eralizability of the results (Rhodes et al., 2003; Wright, 2005).
Some studies have found, however, that the validity of data col-
lected from online surveys is comparable to that of data col-
lected through SAQ (Fortson, Scotti, Ben, & Chen, 2006; Mil-
lar & Dillman, 2011; Nathanson & Reinert, 1999), telephone
interviews (Chang & Krosnick, 2002, 2009; Graham & Papan-
donatos, 2008; Keeter et al., 2015), and CAPI (Ramo, Hall, &
Prochaska, 2011)—the methods used in several of the national
surveys we examined.

In spite of the limitations of the present study, we believe we
have provided reasonably strong support for several key ideas
that should be of interest to people working on sexual orientation
issues, especially to people responsible for formulating relevant
public policy: (1) survey methodology is critically important in
determining non-heterosexual prevalence, (2) intrusive method-
ologies will likely lead to underestimates, and (3) for better or worse,
technology is increasing our ability to elicit sensitive information
from individuals.
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Appendix: Questionnaire Content

Mode

Questionnaire item

Online

Online (name required)

CASI

CASI (name required)

ACASI

In any setting where Internet access is

available to you (on your personal
computer at home, a public library
computer, etc.), you read questions about
your sexual orientation on a computer
screen and respond by entering your
answer on a keyboard or a touch screen.
No interviewer is present, and you are not
required to give your name or contact
information

In any setting where Internet access is

available to you (on your personal
computer at home, a public library
computer, etc.), you read questions about
your sexual orientation on a computer
screen and respond by entering your
answer on a keyboard or a touch screen.
No interviewer is present, but you are
required to give your name and contact
information

In a university setting or research facility—

somewhere you’ve never been before—
you read questions about your sexual
orientation on a computer screen. You
respond by entering your answers on a
keyboard or touch screen. No interviewer
is present, and no one in that setting
knows your name

In a university setting or research facility—

somewhere you’ve never been before—
you read questions about your sexual
orientation on a computer screen. You
respond by entering your answers on a
keyboard or touch screen. No interviewer
is present, but you gave your name and
contact information when you entered the
setting

In a university setting or research facility—

somewhere you’ve never been before—
you are presented with questions about
your sexual orientation on a computer
screen as you simultaneously hear an
audiorecording of the questions through a
pair of headphones. You respond by
entering your answer on a keyboard or a
touch screen. No interviewer is present,
and no one in that setting knows your
name
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Appendix continued

Mode

Questionnaire item

ACASI (name required)

SAQ

SAQ (name required)

CATI

CATI (name required)

CAPI

CAPI (name required)

In a university setting or research facility—
somewhere you’ve never been before—
you are presented with questions about
your sexual orientation on a computer
screen as you simultaneously hear an
audiorecording of the questions through a
pair of headphones. You respond by
entering your answer on a keyboard or a
touch screen. No interviewer is present,
but you gave your name and contact
information when you entered the setting

In a university setting or research facility—
somewhere you’ve never been before—
you answer questions about your sexual
orientation on a piece of paper and return
it to the administrator when you are done.
You were not required to write your name
or contact information on the paper, and
no one in that setting knows your name

In a university setting or research facility—
somewhere you’ve never been before—
you answer questions about your sexual
orientation on a piece of paper and return
it to the administrator when you are done.
You were required to write your name and
contact information on the paper

At home, you are called by an interviewer
who says that he or she works for a
university oraresearch organization. You
are not asked to provide your name. The
caller asks you questions about your
sexual orientation and enters your
answers into a computer

At home, you are called by an interviewer
who says that he or she works for a
university or aresearch organization. The
caller asks you for your name, and you
give it. The caller then asks you questions
about your sexual orientation and enters
your answers into a computer

In a university setting or research facility—
somewhere you’ve never been before—
you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and enters your answers into a computer.
No one in that setting knows your name

In a university setting or research facility—
somewhere you’ve never been before—
you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and enters your answers into a computer.
You gave your name and contact
information when you entered that setting
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Appendix continued

Mode Questionnaire item

CAPI (video recorded) In a university setting or research facility—
somewhere you’ve never been before—
you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and enters your answers into a computer.
No one in that setting knows your name,
but a video recording is being made of

your session

CAPI (name required and In a university setting or research facility—
video recorded) somewhere you’ve never been before—

you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and enters your answers into a computer.
You gave your name and contact
information as part of the interview, and a
video recording is being made of your
session

In a university setting or research facility—
somewhere you’ve never been before—
you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and takes notes as you answer. No one in
that setting knows your name

Face-to-face

Face-to-face (name
required)

In a university setting or research facility—
somewhere you’ve never been before—
you are face-to-face with an interviewer
whom you don’tknow. He or she asks you
questions about your sexual orientation
and takes notes as you answer. You gave
your name and contact information as part
of the interview
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