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Using Startle Eye Blink to Measure the Affective

Component of Antigay Bias
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The underlying motivations of antigay attitudes are not fully understood. One component of
antigay bias in particular, the affective component, has not been thoroughly investigated be-
cause of the difficulty of accurately assessing affective responses. We investigated the potential
for physiologically measuring this affective component, which we describe as homophobia,
specifically using startle eye blink methodology. Two studies (n = 158 heterosexual men over
two studies) were conducted in which participants’ responses to paper-and-pencil measures of
homophobia were compared with their startle magnitude while viewing nude or seminude pho-
tographic stimuli of individual men and individual women (Study 1), and gay couples, lesbian
couples, and heterosexual couples (Study 2). The results of Studies 1 and 2 clearly established a
link between negative attitudes toward homosexual individuals and a negative physiological re-
action toward viewing nude men and gay couples. In addition, erotophobia was found to inter-

act with homophobia in predicting this affective response.

Antigay bias often is described as one of the last remaining so-
cially acceptable prejudices. However, it poses a serious risk to
its targets—homosexual individuals. Research in this area has
shown that homosexual survivors of hate crimes show more
signs of psychological distress (e.g., depression, stress, and
anger) than do homosexual survivors of comparable
non-bias-motivated crimes (Herek, Gillis, & Cogan, 1999).

Like institutional racism and sexism, heterosexism pervades
societal customs and institutions. It operates through a dual
process of invisibility and attack. Homosexuality usually re-
mains culturally invisible; when individuals who engage in
homosexual behavior or who are identified as homosexual
become visible, they are subject to attack by society. (Herek,
no page available; obtained from the Internet, 2001)

There has been some debate through the years over the defi-
nition and even the name of the attitude generally described as
“homophobia” (for acomplete review, see Herek, 2000 or Ad-
ams, Wright, & Lohr, 1996). For the purposes of this article,
we were specifically interested in the affective component of
antigay bias, characterized by an irrational fear of or disgust
regarding homosexual individuals or a fear of being in close
quarters with a homosexual individual. The affective compo-
nent we are interested in is actually most closely aligned with
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Weinberg’s (1973) original definition of the phenomenon of
antigay bias, which he called homophobia. Thus, for the pur-
poses of this article, we will use Weinberg’s terminology.

Homosexual individuals are at serious risk for hate crimes
being perpetrated against them. In one study in California,
more than one fourth of the men and nearly one fifth of the
women surveyed had been the victim of a crime or attempted
crime based on their sexual orientation at some time in their
life (Herek et al., 1999). The prevalence of reported crimes is
consistent with a study of 500 heterosexual adults in the San
Francisco area in which half of the men sampled had engaged
in some form of aggression toward homosexual individuals,
and one third of those who had not committed any such acts
reported that they would assault or harass a “homosexual
who made a pass at them” (Franklin, 1998).

Despite convincing evidence of crime motivated by antigay
bias, the underlying motivations of such attitudes are not fully
understood. Van de Ven, Bornholt, and Bailey (1996) sug-
gested a three-part model of antigay bias consisting of cogni-
tive, affective, and behavioral components. The cognitive
component and, to a lesser degree, the behavioral component
have been the focus of the majority of studies. Participants tend
to willingly self-report unsupportive social and political atti-
tudes toward those who are homosexual (i.e., cognitive com-
ponent), and, to some extent, participants will self-disclose
previous gay-bashing experiences or display prejudice toward
homosexual individuals (i.e., behavioral component). How-
ever, emotions are somewhat less tangible; homophobic indi-
viduals might not always be fully aware of the visceral reac-
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tions of threat, fear, anger, or disgust that they may experience
when face-to-face with a homosexual individual. For this and
other reasons, the affective component has received much less
attention in the literature than the other two components and is
therefore deserving of exploration.

A potential characterization of this more affective level of
antigay bias was offered by Herek (1987). Herek defined four
functions of sexual prejudice, three of which characterize as-
pects of cognitive and behavioral components (social expres-
sive, value expressive, and experiential). The fourth, a “defen-
sive” function, is an affective reaction whereby one is
threatened by homosexuality based on fears and uncertainty
about one’s own sexuality or gender conformity. This fourth
function is perhaps the one that distinguishes antigay bias
from other forms of prejudice, and some researchers defined
antigay bias based solely on this fourth function. For example,
Lock and Kleis (1998) define homophobic attitudes as “defen-
sive attempts to manage internal anxieties ... representing un-
resolved psychosexual issues from childhood development”
(p.73).Itis also this fourth function thatis associated with vio-
lence toward homosexual individuals (Herek, 1991).

One problem with accurately characterizing an affective
response is the assumption that emotions can be either con-
scious or unconscious and thus are somewhat difficult to
measure. Some researchers have opted to measure homopho-
bia physiologically, and this approach shows promise.
Shields and Harriman (1984) measured heart rate while par-
ticipants viewed sexual slides. Increased heart rate was ob-
served in some homophobic participants, yet it did not occur
in any of the nonhomophobic participants. One problem with
these findings is that heart rate detects physiological arousal
but does not provide affective valence. Thus, this increased
heart rate might reflect either a larger negative or a larger pos-
itive response. We know that homophobic participants in this
study were feeling something different from nonhomo-
phobics; however, the valence of that reaction is unclear. Ad-
ams et al. (1996) measured penile tumescence in homopho-
bic and nonhomophobic male participants using penile
plethysmography. Sexual arousal was measured while partic-
ipants watched erotic videos of sex between a man and a
woman, sex between two women, and sex between two men.
In this study, although all participants displayed arousal to
the heterosexual and lesbian films, only homophobic males
displayed objective sexual arousal when viewing gay male
erotic videos (Adams et al., 1996). These findings are espe-
cially intriguing because they provide support for the idea
that there might be a defensive function of homophobia re-
lated to sexual identity uncertainty or confusion.

PSYCHOPHYSIOLOGICAL MEASURES
OF EMOTION

Studies spanning the past two decades have confirmed that
facial electromyography (EMG) can be a useful measure of

attitudes in experimental settings (Cacioppo & Petty, 1979;
Cacioppo, Petty, Losch, & Crites, 1994; Cacioppo, Petty,
Losch, & Kim, 1986; Love, 1972; Ito & Cacioppo, 1999;
Vanman, Paul, Ito, & Miller, 1997). It is possible to deter-
mine by an individual’s cheek and brow movement whether
he or she is experiencing positive or negative emotion toward
a stimulus (Cacioppo et al., 1994; Cacioppo et al., 1986; Ito
& Cacioppo, 1999; Vanman et al., 1997).

A prime benefit of facial EMG and other physiological
measures is that they are rarely affected by social desirability
(McHugo & Lanzetta, 1983; Vanman et al., 1997). A further
benefit is the notion that some emotions occur on an uncon-
scious level. Some researchers have postulated that when this
is the case, people actually may have little or no conscious
awareness of their true feelings toward others and thus are
unable to self-report them (Greenwald & Banaji, 1995;
Nisbett & Wilson, 1977; Vanman et al., 1997). It is important
however, not to rely solely on one source of measurement.
Self-report measures are useful for ordering people in terms
of level of prejudice (Wittenbrink, Judd, & Park, 1997) so
that we can then compare implicit or physiological responses
between levels of prejudice.

Similar to facial EMG, startle eye blink has been used to
successfully detect positive and negative affective responses
(Blascovich, 2000; Lang, 1995). Recent innovative research
by Amodio, Harmon-Jones, and Devine (in press) showed
startle eye blink to adequately detect implicit affective race
bias and to be an ideal conjunction between social psycho-
logical and neuroscientific approaches to measuring affec-
tive bias. This new evidence lays the groundwork for further
studies of affective bias such as the current studies of the af-
fective component of antigay bias.

The startle response is a primitive, defensive reflex to a
brief, intense stimulus—usually a 100 db, 50 ms burst of
static. Previous studies have demonstrated that the startle re-
sponse is increased or potentiated by stimuli that evoke a
negative emotional response (e.g., a picture of a gunshot vic-
tim) and decreased or inhibited by stimuli that evoke a pleas-
ant emotional response (e.g., a picture of Kkittens) or
appetitive stimuli (e.g., nude females; c.f., Lang, 1995). The
startle response is also useful in the study of fears or phobias
such that objects of fears or phobias elicit greater startle in
phobic or fearful people than in people who are not afraid of
those objects (Hamm, Cuthbert, Globisch & Vaitl, 1997;
Sabatinelli, Bradley, Cuthbert, & Lang, 1996). Finally, the
startle response has been shown recently to accurately pre-
dict affective reactions to particular groups of people, such as
those of a particular race (Amodio et al., in press). Given the
nature of the affective component of antigay bias—its par-
tially unconscious nature and its potential association with
near-phobic fear and disgust toward homosexual individu-
als—we hypothesized that the startle response might be used
as a measure of affect associated with homophobia.

We conducted two studies using self-reported homopho-
bia to predict startle eye blink toward nude photographs of



men, women, and couples (gay, lesbian, and heterosexual).
Both studies were limited to male participants because men
are more responsive to visual erotic stimuli than women are
(Bailey, Gaulin, Agyei, & Gladue, 1994; Ellis & Symons,
1990) and because past research supports the idea that men
are more inclined to show homophobic tendencies than
women are (Herek & Capitanio, 1999; Kite & Whitley, 1998;
Yang, 1998; Johnson, Brems, & Alford-Keating, 1997,
Hansen, 1982; Kunkel & Temple, 1992; Larsen, Reed, &
Hoffman, 1980).

STUDY 1

The aim of the first study was to assess the utility of the star-
tle response as an indirect physiological measure of affect re-
lated to homophobia. Our explicit measure of interest, the
Social Distance Measure of Homophobia (Gentry, 1986),
was embedded within a larger packet of filler measures, con-
sisting of several attitude measures and demographic ques-
tions. This scale measures the social distance with which one
is comfortable between oneself and a homosexual man and
was developed to assess affective reactions toward homosex-
ual men, because most measures of antigay bias focus more
on the cognitive component. In essence, this measure taps the
“fear of being in close quarters with a homosexual” aspect of
the definition of homophobia we sought to measure. The
eight items ranged from “I would be uncomfortable at a party
where a homosexual man was present” to “It would bother
me to live in the same house as a homosexual man.” Because
the focus of our line of inquiry is exclusively the affective
component of antigay bias or homophobia, we determined
the inclusion of such a measure of homophobia that tapped
this affective reaction to be crucial.

The primary hypothesis was as follows: We suspected that
physiological affective reactions to viewing nude or semi-
nude males would depend on levels of self-reported preju-
dice toward homosexual men. In other words, the greater the
self-reported discomfort with social contact with gay men
shown by participants, the greater the expected magnitude
(and thus, the more negative the emotional reaction) of the
startle response.

Method

Participants. Participants were 58 undergraduate men
who agreed to participate in exchange for credit for an intro-
ductory psychology class. Nine of these participants eventu-
ally were excluded from the analysis because of technical
difficulties with the startle recording equipment, participants
not displaying a startle response at a level above that distin-
guishable from random noise, or participants not completing
all parts of the experimental session. The final sample in-
cluded 49 participants (88% White, 4% Hispanic/Latino, 4%
Asian American, 2% African American, and 2% Native
American) ranging in age from 18 to 27 years with a mean
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age of 19 years. Most reported a having a Christian Protestant
affiliation or no religious affiliation, and all participants re-
ported having exclusively heterosexual orientation according
to the Kinsey scale (Kinsey, Pomeroy, & Martin, 1948).

Materials. Materials consisted of a 12-paged pa-
per-and-pencil questionnaire consisting of a number of atti-
tude measures. The measure of interest was the Social Dis-
tance Measure of Homophobia (Gentry, 1986; k = 8, Study 1
o =.93, Study 2 . = .94). Participants were asked to respond
to each attitude statement using a 7-point Likert-type scale
with 1 being “entirely disagree” and 7 being “entirely agree”.
Responses to items within each scale were averaged to deter-
mine a participants’ score for that measure. We also collected
demographic information including age, ethnicity, religious
affiliation, and degree of religiosity. Finally, we assessed sex-
ual orientation using the Kinsey Scale, a single-item,
Likert-type scale that assesses sexual orientation with en-
tirely heterosexual at one end of the continuum and entirely
homosexual at the other (Kinsey et al., 1948).

Photographic stimuli consisted of six affectively neutral
(e.g., an electrical outlet) and six affectively negative (e.g., a
gunshot victim) stimuli drawn from the International Affec-
tive Picture System (IAPS; Center for the Psycho-
physiological Study of Emotion and Attention, 1994).! Each
picture was chosen based on its published normative data for
men. In addition, we used six male nude or seminude stimuli
and six female nude or seminude stimuli drawn from the pub-
lic domain. All nude stimuli were White so that ethnicity of
the stimuli would not act as a confound.

Procedure. All procedures were reviewed and ap-
proved by a university-level internal review board (IRB).
Participants each attended an individual experimental ses-
sion that lasted approximately 1.5 hr. The experimenter de-
scribed the study to the participant as a method of assessing
feelings about pictures by observing brainwaves. The experi-
menter explained all questionnaires and physiological mea-
sures and answered any questions. Participants read and
signed IRB-approved informed consent documents. Each
participant completed all paper-and-pencil questionnaires.

Participants were then monitored for startle response via
two 4-mm Ag-Ag Cl surface electrodes (Biopac Systems,
Goleta, CA) placed under the left lower eyelid, 20 mm apart,
over the orbicularis oculi muscle. In addition, a ground elec-
trode was placed on the forehead. The skin beneath the elec-
trodes was cleaned with an alcohol-saturated cotton swab im-
mediately before electrode placement to lower impedance
levels. The startle-eliciting stimulus was a 105 dB broadband
noise that was 50 ms in duration. All auditory stimuli were
administered to participants via headphones. Participants

ITAPS numbers: (negative stimuli) 3010, 3170, 9040, 9252, 9300, 9410,
(neutral stimuli) 5520, 6150, 7090, 7207, 7217, 7235.
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were instructed to observe a computer screen for the presen-
tation of the photographs. To control for the effects of habitu-
ation across trial types, the order of presentation was ran-
domized for each participant. Participants viewed each new
slide for 5,000 ms, and the startle probe occurred 4,000 ms
after slide onset. This latency interval was deemed ideal for
our purposes because of recent evidence by Amodio and col-
leagues (in press) that long-latency startle eye blink (e.g.,
4,000 ms) is adequate for indexing automatic affective race
bias. Between each slide, the computer screen remained
blank for a randomly generated variable interval, ranging
from 18 to 22 s, to clear any emotion associated with the pre-
vious image. The slide presentation was automated, and the
participants were unable to modify the presentation pace.?
The EMG signal was sampled at 1,000 Hz and was filtered
with a bandwidth of 28-500 Hz.

Results

Startle eye blink patterns. Startle magnitude toward
each of the six photographs within each of the five categories
of visual stimuli was averaged within participants. Mean star-
tle magnitude for each stimulus type followed the same gen-
eral pattern found in previous research in this area (e.g., Lang,
1995). Negatively valenced stimuli elicited the largest blink
magnitude (M =.793, SD =.65). Neutral stimuli elicited some-
what smaller peaks (M =.675, SD =.59). Nude stimuli elicited
the smallest startle response, with no significantly distinguish-
able difference between the male nudes and female nudes,
male nude M =.645, SD = .57, and female nude M =.641, SD =
.57. A within-subjects analysis of variance (ANOVA) was
conducted to assess whether there were differences among the
startle means. The overall test for difference was significant,
F(4,180) = 7.60, p < .0001. All possible post hoc pairwise
comparisons were then examined. Male and female nudes did
not elicit significantly different levels of startle, which is not
surprising given evidence that startle cannot typically show
fine-grained distinctions between closely related stimuli.
However, both of these means were significantly lower (i.e.,
more positive) than the means for the negative stimuli.

Relationships between homophobia and startle eye
blink.  Startle magnitudes toward each of the six photo-
graphs within each of the four categories of visual stimuli
were averaged within participants. To further minimize the
influence of individual differences in overall startle reflex,
the mean response in each category of interest (negative,
nude male, and nude female) was divided by that partici-

20n a second viewing, participants were asked for their subjective emo-
tional response to each photograph using the Self-Assessment Manikin
(SAM; Lang, 1980) and equivalent Likert-type scales. These data were re-
corded to establish normative ratings and validity of our photographic stim-
uli and are not presented here. These ratings may be obtained by contacting
the first author (ALM).

pant’s mean response to neutral stimuli (c.f., Hutchison &
Swift, 1999), and these products served as the criterion
variables in all regression analyses. For each type of picture
(negative, female nude, male nude), a regression equation
was estimated in which the Social Distance Measure of Ho-
mophobia served as the predictor, with the startle response
serving as the criterion. In total, three regression equations
were estimated, and two of these equations produced signif-
icant results. A significant relationship was established be-
tween the social distance homophobia measure and startle
magnitude. In accord with our main hypothesis, men who
expressed greater feelings of homophobia on the social dis-
tance measure showed greater startle magnitude toward
nude male stimuli, B = .31, p < .05. In other words, homo-
phobic men had a more negative response to looking at
nude men than did less homophobic men. Interestingly, not
only did more homophobic men not only tended to dislike
looking at nude males but also appeared to perceive nude
females less positively than did nonhomophobic males. The
greater a man’s feelings of homophobia, the greater his
blink magnitude toward nude female stimuli, B = .34, p <
.05.

Study 1 Discussion

The results of Study 1 support the hypothesized association
between homophobia and startle eye blink toward pictures of
nude men. Men who reported on the social distance measure
that they would be uncomfortable being in close quarters
with a homosexual man also exhibited this response physio-
logically. Interestingly, men who reported being homophobic
according to the social distance measure exhibited a signifi-
cantly greater startle response toward both male and female
nudes than those who expressed less discomfort in the pres-
ence of a gay man. Because the acoustic startle response is an
automatic reaction, it is possible that once homophobic men
completed the social distance measure and were exposed to
photographs of nude males, they may have generalized this
feeling of discomfort such that they associated any nude pho-
tograph with this experience of a negative emotional reac-
tion. However, this situation is unlikely because our methods
were designed to control for it by adding an 18- to 22-s gap
between the presentations of stimuli. Another possible expla-
nation for this phenomenon is that some homophobic men
are, in general, somewhat sexually repressed or made un-
comfortable by exposure to erotic material of any type. One
method of exploring this issue is to include a measure of
erotophobia to assess discomfort with sexuality and sexual
material (Fisher, Byrne, White, & Kelley, 1988). This was
our strategy in Study 2.

From a conceptual standpoint, it is also possible that the
stimuli used in the current study were not as strong as they
might have been. In this study, we exclusively used photo-
graphs of nude individuals. The striking results of Adams et
al. (1996) were obtained using couples engaged in erotic ac-



tivity. It is possible that although our photographs elicited re-
sponses toward the people in the photographs or discomfort
associated with viewing a nude individual, they may not have
elicited specific attitudes about sexual orientation and homo-
sexual sexual activity.

STUDY 2

We conducted a second study to address the concerns of
Study 1. Recall that in Study 1, homophobic men showed
physiological discomfort while viewing all nudes—male
and female. Thus, in this second study, we added a measure
of Erotophobia—Erotophilia (Fisher et al., 1988) to ensure
that discomfort with sexuality in general, as opposed to ho-
mosexuality specifically, was not responsible for our ef-
fects. It is important to note that we did not predict that all
homophobic men are erotophobic. We simply were inter-
ested in parceling out any effects caused by erotophobia (in
all participants) to be certain that our effects were not
caused by discomfort with sexuality in general as opposed
to discomfort with homosexuality in particular. We further
examined the possibility that for those who are homopho-
bic, greater erotophobia might exacerbate the threat effect.
We hypothesized that there might be a subgroup of homo-
phobic men (those who are also erotophobic), who experi-
ence stronger visceral reactions of fear and disgust when in
contact with a gay man.

A major difference in the photographic stimuli used in
Study 2 was that we used photographs of nude couples rather
than of individual nudes. Our purpose in changing the stimuli
to photographs of couples was to help us better distinguish be-
tween emotions toward homosexuality and emotions toward
generalized sexuality. Thus, our hope was that the effect of
startle toward female nudes in Study 1 was simply an artifact
and that by using couples we could confirm this suggestion. If
we had replicated this effect, we would have shown that it was
not an artifact, and it would have weakened our main hypothe-
sis. The hypothesis was that the explicit depiction of amale ho-
mosexual relationship would arouse more negative emotions
in homophobic men than either heterosexual relationships or
lesbian relationships. We believed that seeing a male couple
engaging in a homosexual act would be more disturbing to ho-
mophobic men than simply seeing a solitary nude male. Be-
cause of evidence that heterosexual men show greater sexual
arousal toward lesbian stimuli than heterosexual stimuli
(Sakheim, Barlow, Beck, & Abrahamson, 1985), we believed
that this would translate into more positive affect, thereby in-
hibiting startle magnitude. Thus, in Study 2, we hypothesized
that homophobic men would respond more negatively to nude
gay male photographs than those low in homophobia and that
this would be more true for those high in erotophobia. In addi-
tion, we hypothesized that there would not be a difference in
reactions tolesbian and heterosexual stimuli on the basis of ho-
mophobia or erotophobia.
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Method

Participants. Participants were 100 undergraduate men
who agreed to participate in exchange for credit for an intro-
ductory psychology class. For the same reasons discussed in
Study 1, startle data from 26 participants were unusable. In
addition, the startle data of 2 participants were dropped be-
cause the startle means were in excess of three standard devi-
ations above the mean. Finally, 1 participant was dropped
from all analyses because of his self-reported homosexual
orientation. Of the final sample of 74 participants, 86% were
White, 5% were Hispanic/Latino, 3% were Asian American,
2% were African American, and 4% did not specify ethnic-
ity. Participants ranged in age from 18 to 26 years, with a
mean age of 19.4 years. Most reported having a Christian
Protestant or Catholic affiliation or having no religious
affiliation.

Materials. Materials were similar to Study 1. The
Erotophobia—Erotophilia (Fisher et al. 1988) scale was added
to the larger questionnaire, and these items were randomly in-
termingled with the other attitude measures. The
Erotophobia—Erotophilia scale was developed by Fisher and
colleagues to assess attitudes toward personally experiencing
erotic activity and exposure to erotic material. Some sample
items include the following: “Erotica (sexually explicit books,
movies, etc.) is obviously filthy and people shouldnot try to de-
scribe it as anything else” and “If people thought [ was inter-
estedinoral sex, Iwouldbe embarrassed” (k=21,0.=.86).

The photographic stimuli changed for Study 2 in that we
used photographs of nude couples rather than of single
nudes. Couples included gay males, lesbians, and heterosex-
uals taken from the public domain; six of each category were
shown to participants. The people shown in the photographs
were either nude or seminude, and each of the photographs
depicted romance, foreplay, or sexual intent, but no overt sex-
ual activity. The same six negative and six neutral photo-
graphic stimuli used in the Study 1 were used in Study 2.

Procedure. All procedures were approved by a univer-
sity-level IRB, and all participants read and signed informed
consent documents before the experiment. The procedures
differed from Study 1 in that each participant was exposed to
two separate viewing sessions within one experimental ses-
sion. After filling out the questionnaires, participants viewed
the negative, neutral, and nude gay male photographs pre-
sented in random order for 5,000 ms each, accompanied by
the startle probe at 4,000 ms. Participants were then offered a
break before beginning the second viewing session to clear
their minds and rest their eyes. Next, participants viewed the
nude lesbian and nude heterosexual stimuli, as well as the re-
peated nude gay male stimuli, presented in random order.
Each photograph was accompanied by a startle probe at
4,000 ms as described in Study 1.
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Results

Erotophobia was correlated with social distance, though not
strongly (r = .23, p <.05), suggesting that there is a relation-
ship between the two attitudes, but that they are clearly dis-
tinct constructs.

Startle eye blink patterns. Data from each of the two
viewing sessions were analyzed separately. As in the first two
studies, mean startle magnitude for the photographic stimuli
followed the same general pattern found in previous research
in this area. Negatively valenced stimuli elicited the largest
startle magnitude (M = .876, SD = .59). Neutral stimuli elic-
ited somewhat lower startle (M = .821, SD = .55). Nude gay
male stimuli elicited the smallest startle response in the first
viewing session (M =.708, SD = .44). The overall test for dif-
ference in a within-subjects ANOVA was significant,
F(2,142) = 15.18, p < .0001. Post hoc pairwise comparisons
showed that reactions to nude gay male stimuli were different
from reactions to both the negative and neutral stimuli cate-
gories, and there was a marginally significant difference be-
tween negatively valenced and neutral stimuli.

The mean startle magnitudes were all lower in the second
viewing session compared with the first. This result is likely
a combination of two factors. First, the second session con-
sisted of all nude photographs, and our previous results show
that nudes elicit the smallest startle response. Second, some
habituation to the startle noise likely occurred by the second
session. Mean differences are, nonetheless, in the predicted
direction. Nude gay male stimuli elicited the largest startle
magnitude (M =.579, SD = .46), with startle toward nude het-
erosexual stimuli being only slightly smaller (M =.572, SD =
.45). Photographs of nude lesbian couples produced the
smallest (most positive) startle magnitude (M = .519, SD =
.38). The overall test for difference in a within-subjects
ANOVA was significant, F(2,142) = 4.00, p < .02. Pairwise
comparisons showed that reactions to nude lesbian stimuli
were different from reactions to either of the other two rela-
tionship categories; however, nude gay male and nude het-
erosexual stimuli did not elicit statistically different re-
sponses.

Relationships between attitude measures and star-
tle eye blink. Our hypotheses for Study 2 involved
whether the relationship between homophobia and startle to-
ward male couples could be accounted for by a general dis-
comfort with sexuality. Secondarily, we wanted to assess
whether a discomfort with sexuality exacerbates the relation-
ship of homophobia to startle. To test these hypotheses, we
estimated a set of regression equations in which the Social
Distance Measure of Homophobia, Erotophobia, and their
interaction were entered as predictors of startle response in
regression equations. Following standard procedures in the
testing of interactions in regression (Aiken & West, 1991),
interaction terms were computed by mean, deviating each

participant’s score on each variable and then multiplying
these two figures to form the interaction term. The mean de-
viated versions of the main effect measures (erotophobia and
homophobia) and their interaction then served as the three
predictors in each regression equation.

The relationships of social distance, erotophobia, or their
interaction to startle toward lesbian or heterosexual couples
were not significant. However, a significant relationship was
established between the Social Distance Homophobia mea-
sure and startle magnitude after the first presentation of gay
male couples (see Table 1). In accord with our main hypothe-
sis, men who scored higher on the social distance measure
showed greater startle magnitude toward nude gay male stim-
uli, B =.26. p <.05. Thus, we established a significant main
effect relationship of homophobia to startle even after con-
trolling for discomfort with sexual issues in general. Further,
although erotophobia itself was not a significant predictor of
startle magnitude, there was a significant interaction between
erotophobia and social distance with regard to startle magni-
tude while viewing nude gay males, B=.23, p <.05. To probe
the interaction, additional regression models were estimated
to test the effect of social distance at different levels of
erotophobia (see Figure 1). The coefficient for the effect of
social distance on startle toward gay couples was B=.47,p <
.01, at one standard deviation above the mean of erotophobia,
B = 23, p < .05, (from original equation) at the mean of
erotophobia, and B = .04, ns, at one standard deviation below
the mean of erotophobia. Thus, for those who have positive
feelings about sexuality in general (i.e., low erotophobia),
their social distance status bares no relationship to their star-
tle toward gay males, whereas for those who are uncomfort-
able with sexuality in general (i.e., high erotophobia), dis-
comfort with actual social contact with homosexual men
shows a strong relationship to startle response toward photo-
graphs of gay male couples.

To determine whether startle response toward a particular
stimulus category (e.g., gay male couples) differed from star-
tle toward another category (e.g., lesbian couples) dependent
on social distance, we conducted further analyses to test
whether the regression coefficients for the relationship of so-
cial distance to startle were different across stimulus catego-
ries (Judd, McClelland, & Smith, 1996). A difference score
was created for the difference between the startle magnitude
for each pair of categories (i.e., gay male vs. lesbian stimuli,

TABLE 1
Source Table for the Relationships Between
Attitudes and Startle Eye Blink Toward Images of
Nude Gay Couples in Study 2

Predictors B p value R? p value
Model 13 <.05
Social Distance .26 <.05
Erotophobia—Erotophilia .05 n.s.
Social Distance x Erotophobia 23 <.05
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FIGURE 1 The effects of social distance on startle magnitude toward nude gay couples depending on level of erotophobia (Ero). The coefficient for the
effect of social distance on startle toward gay couples was B = .47, p <.01 at one standard deviation above the mean of erotophobia, B =.23, p < .05 at the
mean of erotophobia, and B = .04, ns at one standard deviation below the mean of erotophobia.

gay male vs. heterosexual stimuli, gay male vs. negative
stimuli, lesbian vs. heterosexual stimuli, lesbian vs. negative
stimuli, and heterosexual vs. negative stimuli), then six re-
gressions were conducted using these difference scores as
criterion and social distance as the predictor in each. Thus,
we tested whether the differences in startle magnitude toward
each of the stimulus categories could be predicted by social
distance. Three of these equations yielded significant differ-
ences. Startle toward gay male stimuli was significantly dif-
ferent from startle toward all other stimulus categories with
regard to level of homophobia (lesbian images, B = .39, p <
.001; heterosexual images, B = .40, p < .001; negative im-
ages, B = .32, p < .01). None of the other comparisons ap-
proached significance (Bs ranged from .018 to .18). It is clear
that the simple relationship between homophobia and startle
toward gay male couples is genuinely different from any of
the other simple regressions, and thus our main hypothesis
was confirmed.

GENERAL DISCUSSION

The intent of our studies was to test whether a physiological
measure was associated with the negative affective compo-
nent of antigay bias, that is, homophobia. This affective com-
ponent and the related defensive function have eluded empir-
ical researchers for years because of the relative difficulty of
measuring emotional responses. Given the negative emotion
associated with homophobia, we chose to test a potential link
between homophobia and the acoustic startle eye blink re-
sponse. Acoustic startle eye blink is a reliable and widely
used physiological measure of affective valence. The results

of Studies 1 and 2 clearly establish a link between negative
attitudes toward homosexual men and an affectively negative
reaction toward viewing nude men and gay couples. It is im-
portant to note however, that although we tapped an
affectively negative reaction, our studies were not designed
to assess whether this affect is the result of Herek’s notion of
the defensive function or simply a negative affective compo-
nent of the more general attitude associated with antigay
bias. Our results, therefore, do not confirm or disconfirm the
presence of a defensive function. Nevertheless, these find-
ings are important, because they are one of the first demon-
strations of a negatively valenced affective physiological re-
sponse of homophobic men toward nude males and nude
male couples.

Our effects do not appear to be the result of a main ef-
fect of discomfort with sexuality in general (i.e.,
erotophobia), because homophobia exhibited a significant
relationship to startle magnitude, even after controlling for
erotophobia. Interestingly, erotophobia also interacted with
homophobia to exacerbate startle response. For those who
are very comfortable with all aspects of sexuality, social
distance appears to have insulated them from a negative af-
fective reaction toward gay male couples. In other words,
homophobic men who are comfortable with sexuality in
general did not appear to experience a negative physiologi-
cal reaction to viewing gay male couples. Participants who
showed discomfort with all aspects of sexuality experi-
enced the threat of actual social contact with a gay man
strongly related to their experience of a negative affective
reaction toward the sight of gay couples.

The findings of our studies lay an exciting groundwork for
arange of future work in the domain of psychophysiological
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investigations of homophobia. One future direction we are
pursuing includes the use of short-lead startle eye blink (i.e.,
presenting the startle noise at around 800 ms as opposed to
4,000 ms after stimulus onset). This approach will allow us to
assess whether the ability to cognitively consider one’s feel-
ings toward the stimuli (as can be done with a 4,000-ms pre-
sentation) influences startle response toward those stimuli. It
is hoped that a short-lead presentation of the startle noise will
capture the unconscious and potentially implicit affective re-
sponse unaffected by cognitive factors. Another avenue to
pursue is the investigation of our effects with both genders.
Historically, women display less antigay bias than men. It
would be interesting to know whether women’s automatic re-
actions are also more positive and whether their self-reports
of homophobia are correlated with their physiological re-
sponses.

Our findings are limited in ways similar to most basic so-
cial psychological, and certainly most psychophysiological,
research. First, the generalizability of our findings is limited
by our use of a college population. Another limitation was
our inability to preselect participants based on their level of
homophobia. Although participants spanned the full range of
social distance scores, the mean response was one of rela-
tively low homophobia. Our design would have been much
stronger if we had had the ability to preselect people at each
end of the continuum (i.e., those high in homophobia and
those low in homophobia) to participate.

Our studies are the first to establish a relationship between
startle eye blink and homophobic attitudes. Thus, one contri-
bution of this work is the establishment of startle eye blink as
an additional psychophysiological measure that might be
used in other studies of attitudes. Our work also reinforces
the utility of startle eye blink as a measure of affect in re-
sponse to a stimulus. The relatively nascent field of social
neuroscience, a subfield of psychophysiology, is rapidly ac-
cumulating a body of research relating psychophysiological
measures to social attitudes (Ito & Cacioppo, 1999). Simi-
larly, social psychologists are becoming increasingly inter-
ested in attitudes that are automatic or implicit in nature
(Blair, 2001), and these attitudes are difficult to measure us-
ing conventional methods. Psychophysiological methods
may prove to be valuable tools in research that seeks to quan-
tify these elusive and, in the case of homophobia, potentially
dangerous aspects of human nature.
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