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Studies with volunteers in sexual arousal experiments suggest that women are, on average, physiolog-
ically sexually aroused to both male and female sexual stimuli. Lesbians are the exception because they
tend to be more aroused to their preferred sex than the other sex, a pattern typically seen in men. A
separate research line suggests that lesbians are, on average, more masculine than straight women in their
nonsexual behaviors and characteristics. Hence, a common influence could affect the expression of
male-typical sexual and nonsexual traits in some women. By integrating these research programs, we
tested the hypothesis that male-typical sexual arousal of lesbians relates to their nonsexual masculinity.
Moreover, the most masculine-behaving lesbians, in particular, could show the most male-typical sexual
responses. Across combined data, Study 1 examined these patterns in women’s genital arousal and
self-reports of masculine and feminine behaviors. Study 2 examined these patterns with another measure
of sexual arousal, pupil dilation to sexual stimuli, and with observer-rated masculinity-femininity in
addition to self-reported masculinity-femininity. Although both studies confirmed that lesbians were
more male-typical in their sexual arousal and nonsexual characteristics, on average, there were no
indications that these 2 patterns were in any way connected. Thus, women’s sexual responses and
nonsexual traits might be masculinized by independent factors.
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Studies with volunteers in sexual arousal experiments indicate
that women’s sexual orientation is weakly reflected in their rela-
tive level of physiological sexual arousal to male and female
sexual stimuli. Specifically, women in these experiments show, on
average, substantial sexual arousal to sexual stimuli depicting both
males and females. Lesbians constitute an exception to this general
finding because they tend to be more aroused to their preferred sex
(females) than their less preferred sex (males). This pattern is
male-typical in the sense that stronger arousal to the preferred sex
is more commonly found in men than women (Chivers, Rieger,
Latty, & Bailey, 2004; Chivers, Seto, & Blanchard, 2007; Rieger
et al., 2015; Rieger & Savin-Williams, 2012a). A separate body of
research indicates that lesbians are, on average, more masculine
than straight women in their nonsexual behaviors, appearances,
and interests (Johnson, Gill, Reichman, & Tassinary, 2007; Lippa,

2008b; Rieger, Linsenmeier, Gygax, Garcia, & Bailey, 2010; Va-
lentová & Havlíček, 2013). The present research attempted to
integrate these two established lines of research findings. We
hypothesized that male-typical sexual arousal of lesbians is linked
to their nonsexual masculinity. Furthermore, the most masculine-
behaving lesbians, in particular, could show the most male-typical
patterns of sexual arousal. The theoretical assumption underlying
these predictions was that there are common factors that lead to
masculinization of both sexual and nonsexual behaviors in some
women. By using a pooled set of data that yielded samples of 115
and 345 women (depending on the conducted analyses) we tested
these hypotheses with respect to women’s genital arousal and pupil
dilation to sexual stimuli.

Female Sexual Orientation and Sexual Arousal

Women’s, unlike men’s, sexual attraction patterns may be less
affected by a partner’s sex and more affected by contextual,
cultural, and social factors (Baumeister, 2000; Diamond, 2008;
Rupp & Wallen, 2008; Savin-Williams, 2005). These variables
include pair bonds, attachment history, educational experiences,
religious beliefs, and acculturation (Peplau, 2001; Peplau, 2003).
Because these variables might alter women’s capacity for sexual
response more so than men’s, they could lead to greater variability
in women’s reported sexual attraction, arousal and orientation
(Peplau, 2003; Wallen, 1995).

In addition to these differences in their reported attraction pat-
terns, women and men can differ in their physiological sexual
responses. Based on the responses from volunteers in sexual
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arousal research, women are, on average, sexually aroused to both
male and female sexual stimuli, regardless of their sexual orien-
tation. Contrarily, most men are sexually aroused to either males or
females, consistent with their sexual orientation. This sex differ-
ence was described with both measures of sexual arousal used in
the present research: genital response (Bossio, Suschinsky, Puts, &
Chivers, 2014; Chivers et al., 2004; Chivers, Roy, Grimbos, Can-
tor, & Seto, 2014; Chivers et al., 2007) and pupil dilation while
viewing sexual stimuli (Rieger et al., 2015; Rieger & Savin-
Williams, 2012a). Across these measures, the link of sexual ori-
entation with physiological responses to the same sex or other sex
is considerably weaker in women than in men because women
respond more strongly to both sexes, .21 � rs � .24, �.03 � 95%
CI � .43, and, 74 � rs � .84, .58 � 95% CI � .95, respectively
(Rieger et al., 2015).

“Female-typical” physiological sexual arousal could therefore
be described as significant and mostly nonspecific sexual arousal
to both males and females, regardless of preference, whereas
“male-typical” sexual arousal as stronger sexual responses to the
preferred sex than to the less preferred sex (Chivers et al., 2007).
This difference is not absolute. For example, a proportion of
bisexual-identified men are sexually aroused to both males and
females (Rieger et al., 2013) and are in this sense “female-typical.”
Although these men are likely less common than men with sexual
orientations and arousal toward one preferred sex (Rosenthal,
Sylva, Safron, & Bailey, 2011), these findings highlight that
“male-typical” and “female-typical” arousal does not apply to all
men and women. Likewise, there is considerable variability across
sex in physiological sexual arousal to male or female stimuli
(Rieger et al., 2015; Figures 1–4). Some men and women have
sexual responses that are contrary to the general trend. Our de-
scriptions of sex differences in sexual arousal therefore apply only
on average, and part of the observed variability could be explained
by other factors than sex, such as the behavioral masculine and
feminine traits examined in this research.

Other measures indicate similar sex differences in sexual re-
sponse. The assessments via reaction time (RT; Wright & Adams,
1994; Wright & Adams, 1999), viewing time (Ebsworth & Lalu-
mière, 2012; Lippa, 2012; Lippa, 2013), thermography (Huberman
& Chivers, 2015), or neuroimaging while viewing stimuli (Costa,
Braun, & Birbaumer, 2003; Sylva et al., 2013) suggest that wom-
en’s responses to sexual stimuli are less linked to their sexual
orientation than are men’s. Across these measures, women, more
than men, respond more strongly to males and females, and less
specifically to their preferred sex.

Sex-specific selection pressures might explain this general sex
difference in the association of sexual orientation with sexual
response. Men have likely evolved with a strong sex drive
(Baumeister, 2000) and strong sexual arousal toward sexually
relevant targets (Bailey, 2009), and their combination facilitates
prompt sexual responses required for reproduction. Women may
have evolved to be sexually responsive in sexual context-
dependent situations in order to avoid genital injury. Support for
this hypothesis is derived from comparisons across species and
cultures. Forced copulation in several species (Galdikas, 1985;
McKinney, Derrickson, & Mineau, 1983; Thornhill, 1980) and in
most human societies (Palmer, 1989; Sanday, 1981) indicate that it
may have occurred throughout human evolution (Thornhill &
Thornhill, 1983). Because forced copulation can lead to genital

trauma (Slaughter, Brown, Crowley, & Peck, 1997), the female
response to any sexual stimulus could have evolved in part to
mitigate this risk. For this mechanism, women may have physio-
logical sexual responses to a variety of sexual stimuli, including
stimuli representing both consensual and forced sexual acts
(Suschinsky & Lalumière, 2011), sexual activities of nonhuman
primates, and male and female sexual stimuli (Chivers et al., 2004;
Chivers et al., 2007). Not all available data support such ultimate
explanation of female sexual arousal (Dawson, Sawatsky, & Lalu-
mière, 2015; Lalumière & Sawatsky, 2015), but regardless of the
underlying mechanism, women’s unique physiological sexual re-
sponses to either sex have been repeatedly reported (Bossio et al.,
2014; Chivers & Timmers, 2012; Suschinsky, Lalumière, & Chiv-
ers, 2009).

However, women’s sexual responses are moderated by their
sexual orientation. On average, straight women are more likely to
show no significant differences in their sexual responses to both
male and female sexual stimuli. In contrast, lesbians are more
sexually aroused to same-sex stimuli (women) than to other-sex
stimuli (men). This difference between straight women and lesbi-
ans is not strong, but has been observed both for their genital
arousal (Chivers et al., 2004; Chivers et al., 2007; Rieger et al.,
2015) and pupil dilation to sexual stimuli (Rieger et al., 2015;
Rieger & Savin-Williams, 2012a). When bisexual women were
studied, they were in-between straight women and lesbians in their
arousal patterns to the same sex or other sex (Rieger et al., 2015;
Rieger & Savin-Williams, 2012a; Timmers, Bouchard, & Chivers,
in press). Across studies and measures, the association of women’s
sexual orientation with their sexual response to the same sex over
the other sex is small but consistent, .21 � rs � .24, �.03 � 95%
CI � .44 (Rieger et al., 2015), even though the effect can be more
pronounced if sexual response is assessed with pupil data rather
than genital arousal (Rieger & Savin-Williams, 2012a).

One study did not report that lesbians had stronger genital
responses to the same sex than other sex (Peterson, Janssen, &
Laan, 2010), but because this study did not include distinct male
and female stimuli, it is difficult to compare to the aforementioned
studies. Based on that aforementioned research, the overall finding
is that lesbians respond physiologically stronger to the same sex
than to the other sex. In a similar fashion, other measures of sexual
response, RT (Wright & Adams, 1994; Wright & Adams, 1999),
and viewing time (Ebsworth & Lalumière, 2012; Lippa, 2012;
Lippa, 2013), indicate that lesbians have, on average, greater
responses to the same sex than the other sex, whereas straight
women do not show a difference in their responses. Stronger
sexual arousal to one sex, congruent with someone’s reported
sexual orientation, is usually found in men. In this sense, lesbians
show a more male-typical sexual arousal pattern compared with
other women.

Female Sexual Orientation and Masculinity-Femininity

Just as some patterns of sexual arousal are more male-typical
and other more female-typical, so do nonsexual behaviors vary in
their sex-typicality. Studies on this topic usually fall under the
rubric of research on “masculinity” and “femininity.” Conceptu-
alizations of masculinity and femininity have been heavily debated
over the decades (Constantinople, 1973; Lippa, 2005a; Spence &
Buckner, 1995). One approach is to define masculinity and femi-
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ninity as opposite poles of an encompassing psychological and
behavioral trait (Lippa, 1991; Lippa, 2005a; Lippa, 2005b; Lippa,
2008b). One-dimensional self-ratings of adulthood masculinity-
femininity exhibit correlates pointing to that trait’s construct va-
lidity, including correlates with gender-typed occupational and
recreational interests (Lippa, 1991; Lippa, 1995a; Lippa, 1995b),
recalled childhood masculinity-femininity (Bailey, Dunne, & Mar-
tin, 2000; Lippa, 2008a; Rieger & Savin-Williams, 2012b), and
observer-ratings of masculinity-femininity in childhood and adult-
hood (Lippa, 1998; Rieger, Linsenmeier, Gygax, & Bailey, 2008;
Rieger et al., 2010).

There is a possible core to masculinity-femininity that contains
sexual orientation in addition to gender-typed self-concepts, inter-
ests, appearances, vocal patterns, and nonverbal displays (Lippa,
2005b; Rieger et al., 2010). That is, sexual orientation differences
in masculinity-femininity within each sex reflect those usually
seen between the sexes. In one meta-analysis, lesbians reported
more masculine and less feminine interests and self-concepts than
straight women; conversely, gay men were more feminine and less
masculine than straight men (Lippa, 2005b). These effects were
large in women and men, 1.28 � ds � 1.46, 1.18 � 95% CI �
1.56, and 0.60 � ds � 1.28, 0.50 � 95% CI �1.38, respectively.
In another meta-analysis, lesbians recalled more masculine and
less feminine childhood behaviors than straight women; the con-
verse was found for gay men and straight men (Bailey & Zucker,
1995). These effects were also large, d � 0.96, 0.26 � 95% CI �
1.66, and d � 1.31, 0.45 � 95% CI � 3.08, respectively.

Prospective studies suggest that this difference in masculinity-
femininity can be observed in young children prior to the devel-
opment of their adult sexual orientation (Drummond, Bradley,
Peterson-Badali, & Zucker, 2008; Green, 1987; Rieger et al., 2008;
Steensma, van der Ende, Verhulst, & Cohen-Kettenis, 2013). Sim-
ilarly, sexual orientation differences in masculinity-femininity in
adulthood can be observed by others based on motor behaviors,
speech patterns, and physical appearance (Johnson et al., 2007;
Rieger et al., 2010; Valentová & Havlíček, 2013). In addition,
facial features of straight and gay men and women are differently
perceived (Rule, Ambady, Adams, & Macrae, 2008; Rule, Am-
bady, & Hallett, 2009) and it is possible that this difference is
related to masculinity-femininity.

Straight and gay men and women further differ in some sexually
dimorphic neuroanatomical structures and their functions (Rahman
& Yusuf, 2015). Lesbians and gay men are, on average, more
similar to the other sex in their hypothalamic activation in response
to human pheromones (Berglund, Lindström, & Savic, 2006;
Savic, Berglund, & Lindström, 2005), and in their cerebral asym-
metry and functional connections (Savic & Lindström, 2008),
which possibly affect differences in linguistic processing (Rah-
man, Cockburn, & Govier, 2008). Furthermore, gay men are more
female-typical than straight men in spatial processing such as
mental rotation, whereas lesbians are, to a smaller degree, more
male-typical than straight women (Rahman & Wilson, 2003b).
Similar sex-dimorphic differences between lesbians and straight
women have been observed for their otoacoustic emissions, minute
sounds emitted by the inner ear that are usually more common in
men than women (McFadden & Champlin, 2000). Neurological
structures and cognitive functioning may therefore be partly sex-
atypical in women and men with same-sex sexual orientations, and
this is possibly due to differentiations of neural circuits during

early development (Rahman, 2005; Savic, Garcia-Falgueras, &
Swaab, 2010).

In sum, there is a robust link between sexual orientation and
masculinity-femininity, even though the magnitude of the effect
varies by measure (Lippa, 2008b; Rieger et al., 2010; Rieger &
Savin-Williams, 2012b). For example, sexual orientation is more
closely linked to self-reports of masculinity-femininity in child-
hood than in adulthood; yet, with observer-ratings from these time
periods the opposite tends to the case (Bailey et al., 2000; Rieger
et al., 2008; Rieger et al., 2010). The exact meaning of these
differences is unclear. However, because of these variations, any
relationship of sexual orientation with both sexual arousal and
masculinity-femininity might further depend on which measure of
masculinity-femininity is used. We examined this possibility in
Study 2.

In addition to variation across measures, there is further varia-
tion within measures, which can differ by sexual orientation
(Lippa, 2005b; Lippa, 2008b; Lippa, 2015; Rieger et al., 2008;
Rieger et al., 2010). In a meta-analysis, lesbians were more vari-
able than straight women in their self-reported masculinity-
femininity and in sex-typed occupational and recreational interests
(Lippa, 2005b). Differences in variation are not always found. In
other data from 1,383 women, lesbians were more variable than
straight women in their self-reported masculinity-femininity, but
not in their sex-typed occupational interests (Lippa, 2015). In other
studies, lesbians were more variable in their observer-rated
masculinity-femininity, but not their self-reported adulthood or
childhood masculinity-femininity (Rieger et al., 2008; Rieger et
al., 2010). Thus, although not always confirmed, lesbians can be
more variable in their masculinity-femininity than straight women.

When bisexual women were studied, they were intermediate
between straight women and lesbians in their masculinity-
femininity, with lesbians being consistently more masculine and
less feminine than straight women (Lippa, 2005b; Lippa, 2008b).
This finding corresponds with their aforementioned pattern of
physiological sexual arousal, as bisexual women are somewhat
more male-typical in their arousal than straight women, but less so
than lesbians (Rieger et al., 2015; Rieger & Savin-Williams,
2012a; Timmers et al., in press). Thus, a prediction is that for both
sexual and nonsexual behaviors, bisexual women are more male-
typical than straight women but less so than lesbians.

Female Sexual Orientation, Sexual Arousal, and
Masculinity-Femininity

The review this far suggests that lesbians are in general more
male-typical than straight women in their physiological sexual
arousal (Rieger et al., 2015) and their behavioral masculinity-
femininity (Lippa, 2008b). If there is a common factor that influ-
ences male-typical sexual and nonsexual behaviors in women, then
a hypothesis is that because lesbians are more masculine, on
average, they also show male-typical sexual arousal, on average.
Hence, overall differences in masculinity-femininity between
women might explain the effect of sexual orientation on female
sexual arousal. Such hypothesis suggests that women’s masculinity-
femininity mediates the relationship of their sexual orientation with
their sexual arousal to the same or other sex.

Alternatively, an interaction of sexual orientation with behav-
ioral masculinity-femininity could explain why some women show
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male-typical sexual arousal. As reviewed above, the effect of
lesbians’ stronger arousal to their preferred sex is small in mag-
nitude, and there is considerable variability in women’s arousal
patterns (Chivers et al., 2007; Rieger et al., 2015). It is therefore
possible that only some (but not all) lesbians drive the effect that
links their sexual orientation to stronger sexual arousal toward the
same sex. There is also considerable variation in behavioral
masculinity-femininity that is sometimes (although not always)
stronger in lesbians (Lippa, 2005b; Lippa, 2008b; Lippa, 2015;
Rieger et al., 2008; Rieger et al., 2010). Hence, some lesbians are
especially masculine, compared both with straight women and
other lesbians. Perhaps these are the women, in particular, who
respond sexually more to their preferred sex than the other sex.
Thus, the most masculine-behaving lesbians (compared both with
straight women and less masculine-behaving lesbians) could show
the most male-typical sexual arousal.

Because straight women’s sexual arousal is, in general, not
specifically directed toward males or females, whereas for lesbians
there is a trend for more arousal toward their preferred sex, we had
less clear predictions for straight women than for lesbians regard-
ing how their masculinity-femininity could distinguish their sexual
arousal. Thus, the hypothesis about an interaction of sexual orien-
tation with masculinity-femininity focuses on the prediction that
for lesbians masculinity-femininity differentiates their sexual
arousal patterns, whereas for straight women we made no predic-
tions. We note, however, that the moderation analyses reported
below included testing for the possibility that straight women differed
in their sexual arousal, depending on their masculinity-femininity.
These analyses also allowed exploring how masculinity-femininity
affected sexual arousal, regardless of women’s sexual orientations.

What factors could explain that lesbians are on average, if not
some of them in particular, more male-typical in both their sexual
arousal and nonsexual behaviors? Both prenatal and early postna-
tal androgen exposure predict masculinized behaviors in the early
development of boys and girls (Auyeung et al., 2009; Lammin-
mäki et al., 2012). In addition to their effects on sex-typed mor-
phology (Arnold, 2009), these early androgen exposures influence
masculine behaviors, interests, and cognitive abilities throughout
the life course (Berenbaum & Beltz, 2011). Early gonadal influ-
ences are also prominent candidates for the codevelopment of
sexual orientation with masculinity-femininity (Hines, 2011) and
for the variation of masculinity-femininity within sexual orienta-
tions (Bailey & Zucker, 1995). In one study, lesbians with mas-
culine self-concepts had more masculine anatomical features (i.e.,
higher waist-to-hip ratios) than other women, possibly because
these women have been exposed to higher levels of androgens
during development (Singh, Vidaurri, Zambarano, & Dabbs,
1999). Furthermore, these women exhibited higher levels of sali-
vary testosterone; this could also suggest greater developmental
androgenization, at least to the extent that developmental andro-
gens may be reflected in their levels in later life (Auyeung,
Lombardo, & Baron-Cohen, 2013; Romeo, Richardson, & Sisk,
2002; Schulz, Molenda-Figueira, & Sisk, 2009).

These gonadal influences, in combination with genetic influ-
ences (Bailey et al., 2000; Burri, Cherkas, Spector, & Rahman,
2011) or even epigenetic influences (Ngun & Vilain, 2014) could
explain the codevelopment of sexual orientation and masculinity-
femininity. They may also account for associations of sexual

orientation with masculine behaviors and male-typical sexual
arousal in women.

Notably, it is little understood to what degree gonadal influences
affect physiological sexual arousal. Elevated androgen levels in
adulthood can enhance sexual motivation in both males and fe-
males (Bancroft, 2005; Jones, Ismail, King, & Pfaus, 2012), but
whether they influence male-typical physiological sexual re-
sponses in either sex is unknown. However, if data suggested that
masculine behaviors and male-typical arousal of lesbians are in-
terrelated, such findings would at least be consistent with the
proposal that an underlying factor (hormonal or otherwise) ac-
counts for such pattern.

Overview of Studies

Based on the reviewed literature, the following hypotheses were
tested:

Hypothesis 1: Lesbians will show, on average, stronger sexual
arousal to the same sex than to the other sex, whereas straight
women will not, on average, differ in their arousal to the same
sex or other sex.

Hypothesis 2: Lesbians will report and show, on average,
greater masculinity and less femininity than straight women in
their nonsexual self-concepts and behaviors.

Hypothesis 3: If lesbians are more male-typical than straight
women in both their sexual arousal and their nonsexual be-
haviors, then the relationship of female sexual orientation with
sexual arousal will be mediated by their nonsexual masculine
behaviors.

Hypothesis 4: Alternatively, the most masculine-behaving les-
bians, in particular, will show stronger sexual arousal to the
same sex than to the other sex, both compared with straight
women and less masculine-behaving lesbians. Thus, the rela-
tion of sexual orientation and sexual arousal will be moderated
by nonsexual masculine behaviors.

The present research investigated these hypotheses by combin-
ing published data (Chivers et al., 2004; Rieger et al., 2015; Rieger
& Savin-Williams, 2012a) and unpublished data on the relation-
ship of sexual orientation and physiological sexual response. By
merging these data, analyses offered better information on the
magnitude of the effect of female sexual orientation on physiolog-
ical sexual arousal. Moreover, the effect of masculinity-femininity
on sexual arousal has not been previously reported. Present anal-
yses investigated whether women’s levels of masculinity-
femininity mediated or moderated the relationship of their sexual
orientation with sexual response.

Study 1 examined these hypotheses in 115 to 152 women
(numbers varied by analyses) whose genital arousal and self-
reported adulthood masculinity-femininity were assessed. Study 2
tested these hypotheses in 186 to 345 women whose sexual re-
sponse was assessed via their pupil dilation, and for who, in
addition to their reported adulthood masculinity-femininity, self-
reports from childhood and observer-ratings of adulthood behav-
iors were available. Studies 1 and 2 were kept separate because the
majority of genital arousal data could only be linked to reported
adulthood masculinity-femininity, and the majority of reported
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childhood masculinity-femininity and observer-rated adulthood
masculinity-femininity were linked to pupil data. If these different
measures yielded similar findings, it would support the robustness
of the effect of gender-typed behaviors on the relationship of
sexual orientation with female sexual arousal.

Study 1

Study 1 combined two datasets (Chivers et al., 2004; Rieger et
al., 2015) to examine patterns of female genital arousal. As de-
scribed below, these datasets differed in some aspects of their
methodologies. However, these differences did not statistically
moderate the relationships of sexual orientation with genital
arousal or reported masculinity-femininity. For the sake of sim-
plicity, and because the overarching goal of this research was to
examine patterns across all available data, these nonsignificant
differences between studies are not reported in the following
results.

Method

Participants. Advertisements for the studies were placed in
newspapers and web sites, either in Chicago (Chivers et al., 2004)
or close to a Northeast university (Rieger et al., 2015). A total of
173 women were recruited. For 21 of these women, no substantial
genital responses were detected (i.e., at least 0.5 SD maximum
arousal to a sexual stimulus as compared with a neutral stimulus,
Chivers et al., 2004) and were thus excluded from analyses.
Excluding these participants did not affect the direction or signif-
icance of results; in general, exclusion was statistically beneficial
because it yielded slightly stronger effects. The remaining 152
women self-identified as “straight” (n � 31), “mostly straight”
(n � 41), “bisexual leaning straight” (n � 14), “bisexual” (n �
10), “bisexual leaning lesbian” (n � 18), “mostly lesbian” (n �
19), and “lesbian” (n � 19). The average age (SD) was 24.41
(5.17) years. The most common ethnicity was Caucasian (63%),
followed by Hispanic (13%), Black (10%), and mixed ethnicities
(9%). Education was coded as 1 (no high school), 2 (some high
school), 3 (high school diploma), 4 (some college), 5 (college
graduate), and 6 (postgraduate student or degree). The average
education (SD) was 4.46 (.86); the median was 4.00. The most
common education was “some college” with 62%, with 36% being
currently in college.

Distributions of age, ethnicity, and education by sexual orien-
tation are shown in Table 1. Analyses of variance indicated that
participants with lesbian identities were older than other women,
p � .001, R2 � .10, and had more education, p � .004, R2 � .12.

The proportion of being Caucasian did not significantly differ
across sexual orientation groups, �2(6) � 6.73, p � .35. As we
report below, these differences had little effect on the associations
of sexual orientation, masculinity-femininity, and sexual arousal.

Measures.
Sexual orientation. Using Kinsey-type scales (Kinsey, Pome-

roy, Martin, & Gebhard, 1953), participants either reported their
sexual orientation identities and fantasies for the last year and their
adulthood in general (Chivers et al., 2004), or their sexual orien-
tation identities, attractions, and fantasies in adulthood (Rieger et
al., 2015). Measures were highly correlated in each dataset (ps �
.0001, .80 � rs � .96, .70 � 95% CI � .99), and averaged within
participants. For this composite, a score of 0 represented exclu-
sively straight, a score of 3 bisexual with equal preferences, and a
score of 6 exclusively lesbian.

Note that even though we focus in our interpretations on a
difference between straight women (Kinsey scores 0–1) and les-
bians (Kinsey scores 5–6), the data included bisexual women
(Kinsey scores 2–4). In the majority of analyses, bisexual women
fell in-between straight women and lesbians in their arousal and
masculinity-femininity scores. We address this finding in the Gen-
eral Discussion.

Masculinity-femininity. In one dataset (Chivers et al.,
2004), women were asked how masculine and how feminine
they were. Similar brief questions about masculinity-femininity
have demonstrated congruent validity because of correlates
with gender-typed recreational and occupational interests,
observer-ratings of masculinity-femininity, and reported child-
hood masculinity-femininity (Lippa, 1991; Lippa, 1998; Lippa,
2008a). Answers to these questions were given on 7-point
scales, ranging from 1 (strongly disagree) to 7 (strongly agree).
Masculine and reversed feminine scores were correlated, p �
.0001, r � .64, 95% CI [.42, .79] and reliable (Cronbach’s
alpha � .78). These scores were averaged such that higher
scores indicated more masculinity and less femininity.

In this dataset (Chivers et al., 2004), masculinity-femininity data
were available for 48 out of the 85 women. This information was
originally collected via a paper questionnaire, and electronically
entered long after all data collection had been completed; at which
point questionnaire data from 37 women were no longer retriev-
able. Because of this limitation, we report analyses below that
investigated possible systematic differences between women for
whom such data were available or missing.

In the other dataset (Rieger et al., 2015), adulthood masculinity-
femininity was reported by all 67 women with the 10-item Continu-
ous Gender Identity Scale, which exhibits modest to strong correlates

Table 1
Distribution of Sexual Orientation Identities Across Ages, Ethnicities, and Education in Study 1

Women (N � 152) Straight Mostly straight
Bisexual leaning

straight Bisexual
Bisexual leaning

lesbian Mostly lesbian Lesbian

Number 31 41 14 10 18 19 19
Average age 22.81 [21.18, 24.44] 23.08 [21.49, 24.67] 24.20 [21.78, 26.62] 22.89 [19.60, 26.18] 26.24 [23.28, 29.19] 26.78 [23.76, 29.81] 27.21 [23.92, 30.51]
Percentage Caucasian 67 [50, 80] 63 [47, 77] 40 [20, 64] 67 [35, 88] 52 [31, 74] 78 [58, 90] 64 [39, 84]
Average education1 4.19 [4.02, 4.37] 4.35 [4.08,4.63] 4.60 [4.19, 5.01] 4.11 [2.99, 5.23] 4.71 [4.27, 5.14] 5.00 [4.69, 5.40] 4.29 [3.71, 4.86]

Note. Numbers in brackets represent 95% confidence intervals.
1 Education was coded as 1 (no high school), 2 (some high school), 3 (high school diploma), 4 (some college), 5 (college graduate), 6 (postgraduate student
or degree). One participant indicated “other education.”
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with other measures of reported and observed masculinity-femininity
(Rieger et al., 2008; Rieger et al., 2010). Statements included: “Most
people see me as more masculine than other women” and “My
mannerisms are less feminine than those of other women.” Answers
were given on 7-point scales, ranging from 1 (strongly disagree) to 7
(strongly agree). Item-reliability (Cronbach’s alpha) was .91. Re-
sponses to items were averaged and higher scores represented greater
masculinity.

Stimuli. In one dataset (Chivers et al., 2004) sexual stimuli
included two male and two female stimuli, showing videos of
either two males or two females engaged in sexual activities. In
addition, two nature documentaries were shown for the assessment
of participants’ baseline arousal. In the other dataset (Rieger et al.,
2015), 3-min videos of three male stimuli and three female stimuli
were used. These videos depicted either a male or female model
masturbating. Six 2-min videos were taken from a nature docu-
mentary for assessing baseline genital responses.

Genital arousal. A BIOPAC MP100 data acquisition unit and
the program AcqKnowledge recorded genital responses every 5
ms. Women’s genital arousal was assessed via change in vaginal
pulse amplitude (VPA) using vaginal photoplethysmographs
(Janssen, Prause, & Geer, 2007). The VPA signal was sampled at
200 Hz and high-pass filtered at 0.5 Hz with 16 bits resolution.
VPA was measured as peak-to-trough amplitude for each vaginal
pulse. VPA signals indicate changes of vaginal blood flow and
exhibit both convergent and discriminant validity of female sexual
response (Suschinsky et al., 2009).

Procedure. Participants provided written informed consent
and were seated in a room facing a screen. In private they inserted
the photoplethysmograph. First, participants watched an adapta-
tion stimulus (a nature video) to establish baseline response. Next,
in one dataset they randomly watched the sexual videos and the
other nature video; between videos, participants worked on ques-
tionnaires and mental tasks (e.g., counting backward) to facilitate
a return to baseline (Chivers et al., 2004). In the other dataset
participants watched, in random order, sexual stimuli alternating
with nature scenes that facilitated a return to baseline (Rieger et al.,
2015). Finally, participants completed a questionnaire with demo-
graphic information, sexual orientation, and masculinity-femininity
and were paid ($50 or $100, depending on the dataset). Procedures
took approximately 120 min.

Genital arousal data were averaged within stimuli and for each
participant and, based on previous recommendations, z-scored
within participants (Harris, Rice, Quinsey, Chaplin, & Earls,
1992). In each dataset, such standardization within participants
was conducted across responses to all presented stimuli. In one
dataset (Chivers et al., 2004), participants’ average responses to
the second neutral stimulus (which they viewed after return to
baseline) were subtracted from their average responses to sexual
stimuli. In the other dataset (Rieger et al., 2015), average genital
response to the 10 s preceding a sexual stimulus (i.e., at the end of
a neutral stimulus and at which time they had returned to baseline)
was subtracted from the average response to this stimulus. We then
computed, for each participant, two average values reflecting gen-
ital response to same-sex stimuli and other-sex stimuli.

Results and Discussion

Hypotheses 1. We predicted that lesbians would be more
genitally aroused than straight women to the same sex than the
other sex. We first investigated arousal patterns across all women.
One-sample t tests indicated that women of all sexual orientations
responded on average more to same-sex stimuli, as compared with
neutral (a score of 0), p � .0001, d � 2.00 [1.89, 2.12], and to
other-sex stimuli, as compared with neutral, p � .0001, d � 2.03
[1.93, 2.15].

We then regressed women’s genital arousal to the same sex and
to the other sex onto their sexual orientation. Because it was
possible that responses to the same sex than to the other sex were
particularly pronounced in exclusively lesbians (that is, for those
with Kinsey scores of 6), we included a test for a curvilinear effect
in these analyses (Rieger & Savin-Williams, 2012a). Unless oth-
erwise noted, however, these curvilinear effects were not signifi-
cant, and the following results refer to a linear effect.

Lesbians (Kinsey scores 5–6) responded nonsignificantly more
to same-sex stimuli as compared with straight women (Kinsey
scores 0–1), p � .13, � � .12 [�.04, .28] (Figure 1A) and
significantly less to other-sex stimuli, p � .05, � � �.16
[�.32, �.01] (Figure 1B). We then calculated a difference score of
genital response to same-sex versus other-sex stimuli. For this
difference, straight women responded similarly to the sexes (a

Figure 1. Women’s responses to sexual stimuli. Reported sexual orientation of 152 women in relation to
genital arousal to the same sex (A), other sex (B), and their difference (C). On the Y axes, genital arousal scores
reflect changes compared to baseline, z-scored within participants. On the X axes, 0 represents exclusively
straight, 3 bisexual, and 6 exclusively lesbian. Lines represent regression coefficients with 95% confidence
intervals. Dots represent participants’ average scores. Statistics represent linear effects.
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score of 0), whereas lesbians responded stronger to the same sex
than the other sex, p � .01, � � .20 [.04, .35] (Figure 1C).

Hypothesis 2. We regressed reported adulthood masculinity-
femininity onto women’s sexual orientation. Consistent with the
hypothesis, lesbians were more masculine than feminine, com-
pared with straight women, p � .0001, � � .42, [.25, .56]. In
Figure 2, the 95% confidence intervals of the regression coefficient
show that straight women were below the midpoint of possible
masculinity-femininity scores (a score of 4) whereas lesbians were
just above.

Across women of all sexual orientations there was visible vari-
ation in masculinity-femininity scores (see Figure 2). It was pos-
sible, though, that lesbians vary more strongly than other women
(Lippa, 2005b). However, a Levene test for unequal variance
(which compares the magnitude of absolute residuals across sexual
orientations) did not support this, p � .14, � � �.13 [�.31, .06].
Hence, the variation of masculinity-femininity was similar across
sexual orientations.

Hypotheses 3. We hypothesized if lesbians are more male-
typical than straight women in their sexual arousal and nonsexual
behaviors, then the relationship of female sexual orientation with
sexual arousal would be mediated by nonsexual masculine behav-
iors. We conducted multiple regression analyses predicting genital
arousal to the same sex, other sex, and their difference score.
Independent variables were sexual orientation and self-reported
adulthood masculinity-femininity. If male-typical sexual arousal
patterns of lesbians were linked to their nonsexual masculinity,
then the inclusion of self-reported masculinity-femininity as an
independent variable should decrease the relation of sexual orien-
tation with sexual arousal patterns.

Table 2 summarizes the results of the analyses that included
both independent variables. The main effects of sexual orientation

remained similar in magnitude before and after including
masculinity-femininity as a covariate (see Figure 1 and Table 2). In
fact, a comparison among only those women who reported their
masculinity-femininity suggested that the effect of sexual orienta-
tion on sexual arousal to the same or other sex increased after
including masculinity-femininity as a covariate, p � .03, � � .20
[.02, .37], and p � .003, � � .30 [.08, .52], respectively.

We then tested systematically whether masculinity-femininity
mediated the relation of sexual orientation with sexual arousal by
computing mediation analyses on the basis of 1,000 bootstrapped
samples (Preacher & Hayes, 2008). Given the distribution of its
confidence intervals, the indirect effect of sexual orientation on
sexual arousal to the same sex (i.e., the portion of this effect that
is influenced by masculinity-femininity) differed significantly
from zero, � � �.14 [�.24, �.06]. From the comparison of effect
sizes in the last paragraph, this meant that controlling for
masculinity-femininity significantly increased this effect of sexual
orientation. This suggests “suppression” rather than mediation;
that is, the predictive power of sexual orientation on arousal is
weakened in the absence of masculinity-femininity (MacKinnon,
Krull, & Lockwood, 2000).

Notably, higher degrees of adulthood masculinity predicted less
genital arousal to the same sex, regardless of sexual orientation
(see Table 2). This was not an artifact due to collinearity because
of the correlation of masculinity-femininity with sexual orienta-
tion. The simple relationship of genital response to the same sex
with adulthood masculinity-femininity was also negative, p � .02,
� � �.23 [�.39, �.04]. We had no specific hypothesis about this
pattern, and it is unclear whether it is meaningful.

Based on further mediation analyses with bootstrapping, the
effect of sexual orientation on sexual arousal to the other sex was
not significantly mediated by masculinity-femininity, � � �.02
[�.08, .07]. Similar the above analyses, the difference in sexual
arousal to the same sex and other sex was significantly enhanced
in the presence of masculinity-femininity, � � �.09 [�.21, �.02].

Hypotheses 4. Alternatively to Hypothesis 3, we hypothe-
sized that masculinity-femininity would moderate the relationship
of sexual orientation with sexual arousal. The most masculine-
behaving lesbians would be most genitally aroused to the same sex
than the other sex, in comparison with both straight women and
less masculine lesbians. We conducted three multiple regression
analyses predicting genital arousal to the same sex, other sex, and
their difference score. Independent variables were sexual orienta-
tion, masculinity-femininity, and their interaction. If masculinity-
femininity differentiates the genital response patterns of lesbians
more so than it does of straight women, then this interaction
between sexual orientation and masculinity-femininity will be
significant.

Results of these analyses are summarized in Table 3. For
genital response to the same sex, other sex, or their difference,
there were no significant interactions between sexual orienta-
tion and masculinity-femininity. Thus, the most masculine les-
bians did not have stronger responses to the same sex than the
other sex, as compared with other women. As for the previous
analyses, the main effects of sexual orientation remained sim-
ilar, if not stronger, in magnitude after including masculinity-
femininity as a moderator (see Figure 1 and Table 3).

Missing data. Information of self-reported masculinity-
femininity was missing for 37 women. We examined whether

Figure 2. Women’s degree in masculinity and femininity. Reported sex-
ual orientation of 115 women in relation to their self-reported adulthood
masculinity-femininity. On the Y axis, a score of 7 indicates the most
masculine score, the middle line an average score of 4, and a score of 1 the
most feminine score. On the X axes, 0 represents exclusively straight, 3
bisexual, and 6 exclusively lesbian. Lines represent regression coefficients
with 95% confidence intervals. Dots represent participants’ average scores.
Statistics represent a linear effect.
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these women differed from women from whom such data were
available. Multiple linear regression analyses indicated no sig-
nificant differences between these groups. For example, the
relationship of sexual orientation with genital arousal to the
same sex or other sex (Figure 1C) was similar before and after
controlling for a variable that specified available or missing
information on masculinity-femininity, p � .01, � � .20 [.04,
.35], and p � .02, � � .24 [.05, .47], respectively. Furthermore,
this relationship was not significantly moderated by whether
information on masculinity-femininity was missing, p � .78,
� � .03 [�.18, �.24].

Because sexual orientation was a predictor of masculinity-
femininity (see Figure 2), we computed multiple imputations (Lit-
tle & Rubin, 2002) to estimate missing values of masculinity-
femininity from its covariance with sexual orientation. Across five
imputations, the pooled effect of sexual orientation with self-
reported masculinity-femininity was similar to the effect with
list-wise exclusions of missing data, p � .0001, � � .39 [.20, .60],
and p � .0001, � � .42 [.25, .56], respectively. Moreover, effects
on sexual arousal were comparable for analyses with list-wise
excluded data and imputed data. For example, the relation of
sexual orientation with genital arousal to the same sex or other sex
(with masculinity-femininity as a covariate) was small to modest
in effect with excluded data, p � .003, � � .30 [.08, .52] (see

Table 3), and with imputed data, p � .003, � � .28 [.10, .46].
Similar to the above analyses (see Table 3), with imputed data
masculinity-femininity acted neither as mediator, nor as moderator
(.65 � ps � .85, �.04 � �s � .04, �.20 � CI � .15). In total,
analyses with imputed data resembled analyses described above.

Covariates. Lesbians were on average older and more edu-
cated than other women (see Table 1). Although sexual orienta-
tions did not significantly differ by the proportion of being Cau-
casian, it was possible that this variable, too, had an effect on the
dependent measurers. We conducted regression analyses similar to
those described above (see Table 3), but included age, education
level (scored continuously), and ethnicity (Caucasian or other
ethnicity) as covariates. The main effects of sexual orientation on
genital arousal patterns were comparable in magnitude before and
after controlling for these variables. For example, the main effect
of sexual orientation on the difference in arousal to the same sex
and other sex remained similar, p � .003, � � .30 [.08, .52] (see
Table 3), and p � .002, � � .34 [.12, .58], respectively. These
main effects (or their interactions with masculinity-femininity)
were not significantly moderated by age, ethnicity, or education
(.11 � ps � .99, �.09 � �s � .17, �.23 � CI � .31). Thus,
assessed demographic variables had little effect on the link of
sexual orientation with masculinity-femininity and sexual arousal.

Table 2
Multiple Regression Analyses for Sexual Orientation and Self-Reported Adulthood Masculinity-
Femininity Predicting Genital Arousal to the Same Sex, Other Sex, and Their Difference Score
Across 115 Women

Response to same
sex

Response to
other sex

Response to same
or other sex

Variables � � �

Sexual orientation (SO)1 .28 [.14, .43]� �.16 [�.31, .01] .30 [.09, .53]�

Self-reported adulthood
masculinity-femininity (M-F)2 �.34, [�.46, �.22]� �.03 [�.14, .09] �.23 [�.40, .00]�

Note. R2’s for the three models are .12, .03, and .08, respectively. Numbers in brackets represent 95%
confidence intervals of the standardized regression coefficient, �.
1 Higher scores indicate stronger orientation to the same sex and less to the other sex. 2 Higher scores indicate
more masculinity and less femininity.
� p � .05.

Table 3
Multiple Regression Analyses For Sexual Orientation and Self-Reported Adulthood Masculinity-
Femininity Predicting Genital Arousal to the Same Sex, Other Sex, and Their Difference Score
Across 115 Women

Response to same
sex

Response to
other sex

Response to same
or other sex

Variables � � �

Sexual orientation (SO)1 .28 [.12, .43]� �.17 [�.33, .02] .30 [.08, .52]�

Self-reported adulthood
masculinity-femininity (M-F)2 �.34, [�.46, �.21]� �.02 [�.14, .10] �.23 [�.41, .00]�

SO � M-F �.00 [�.13, .10] .04 [�.08, .15] �.03 [�.20, .15]

Note. R2’s for the three models are .12, .03, and .08, respectively. Numbers in brackets represent 95%
confidence intervals of the standardized regression coefficient, �.
1 Higher scores indicate stronger orientation to the same sex and less to the other sex. 2 Higher scores indicate
more masculinity and less femininity.
� p � .05.
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Alternative analyses. Because Hypotheses 3 and 4 were not
confirmed, we investigated whether alternative analyses would
give more informative results. One way of analyzing data is to
predict women’s sexual orientation identities (see Table 1) by their
genital responses to males and females, as it is the case with
discriminant analyses (rather than vice versa, as for the reported
regression analyses). When discriminant analyses were conducted,
the sexual orientations of the majority of women (82%) were not
successfully discriminated based on their genital responses. How-
ever, correct classification was significantly stronger for lesbians
than for other women (see Table 4). A logistic regression analysis
confirmed that correct classifications were significantly more com-
mon for lesbians than other women, B � 1.63 [1.00, 2.41], p �
.0001, OD � 26.10 [7.32, 124.37]. These findings complement the
reported results for Hypothesis 1, with lesbians being more
strongly arousal to the same sex, whereas other women had less
distinct arousal to either sex (see Figure 1). Yet, similar to the
aforementioned analyses, sexual orientation differences in correct
classifications, based on arousal, were neither mediated nor mod-
erated by their masculinity-femininity.

In sum, lesbians were somewhat more aroused to the same sex
than the other sex, consistent with previous research (Chivers et
al., 2007), and reported more adulthood masculinity than straight
women, also consistent with previous work (Lippa, 2008b). How-
ever, present data did not support the hypotheses that masculinity-
femininity mediated or moderated the link of female sexual ori-
entation with sexual arousal. It is possible that Study 1 did not
employ the most effective measures to elicit the predicted effects.
The relationship of female sexual orientation with sexual response
can be stronger if measured by pupil dilation rather than genital
arousal (Rieger & Savin-Williams, 2012a). Perhaps, pupil dilation
is also the more precise measure for assessing any effects of sexual
orientation and masculinity-femininity on female sexual response.
Furthermore, the relationship of masculinity-femininity with sex-
ual orientation can be stronger if masculinity-femininity is mea-
sured with self-reports about childhood or with observations from
adulthood behaviors, rather than with self-reports about adulthood
characteristics (Rieger et al., 2008; Rieger et al., 2010; Rieger &
Savin-Williams, 2012b). Perhaps, too, these measures are superior
for assessing effects of sexual orientation and masculinity-
femininity on sexual arousal. Study 2 investigated these possibil-
ities with a sample larger than for Study 1, thereby increasing its
power for detecting potential effects.

Study 2

Study 2 combined two datasets (Rieger et al., 2015; Rieger &
Savin-Williams, 2012a) with unpublished data to examine wom-

en’s dilation patterns to sexual stimuli. These datasets differed
somewhat in their methodologies, as described below. Differences
did not statistically affect the relationships of sexual orientation
with pupil dilation or measures of masculinity-femininity.

Method

Participants. Advertisements were placed on web sites in an
area close to a Northeast university. The 345 recruited women
self-identified as “straight” (n � 68), “mostly straight” (n � 63),
“bisexual leaning straight” (n � 34), “bisexual” (n � 31), “bisex-
ual leaning lesbian” (n � 43), “mostly lesbian” (n � 66), and
“lesbian” (n � 40). The average age (SD) was 23.03 (5.47) years.
The most common ethnicity was Caucasian (65%), followed by
mixed ethnicities (11%), Black (7%), and Hispanic (6%). Educa-
tion was coded as 1 (no high school), 2 (some high school), 3 (high
school diploma), 4 (some college), 5 (college graduate), and 6
(postgraduate student or degree). The average education (SD) was
4.57 (.84); the median was 4.00. Most common was “some col-
lege” with 57%; all of these participants were currently in college.
Table 5 shows that lesbians were significantly older than other
sexual orientation groups, p � .0002, R2 � .07, had more educa-
tion, p � .01, R2 � .05, and higher proportion of being Caucasian,
�2(6) � 20.1, p � .003. These differences did not significantly
affect analyses, as we report below.

Measures.
Sexual orientation. Participants reported their sexual orienta-

tion identities, attractions, and fantasies in adulthood on Kinsey-
type scales (Kinsey et al., 1953). Measures were highly correlated
(ps � .0001, .82 � rs � .94, .78 � 95% CI � .95), and averaged
within participants. For this composite, a score of 0 represented
exclusively straight and a score of 6 exclusively lesbian.

Masculinity-femininity. Reported childhood masculinity-
femininity was assessed in 186 women (Rieger et al., 2015; un-
published data) with the Childhood Gender Identity Scale (Rieger
et al., 2008). Statements included “I was a masculine girl,” and
“As a child I preferred playing with boys rather than girls,” and
were endorsed with 7-point scales. Reported adulthood
masculinity-femininity was measured in all 345 women with the
Continuous Gender Identity Scale (Rieger et al., 2008) described
in Study 1. Cronbach’s alpha exceeded .85 for each scale. Two
averages were computed for each participant, one each for self-
reported childhood and adulthood masculinity-femininity.

Across two datasets (Rieger & Savin-Williams, 2012a; unpub-
lished data) adulthood masculinity-femininity of 273 participants
was assessed with observer-ratings. Eighty undergraduate students
(20 straight and gay men and women) viewed, in random order,
10-s videos of participants discussing the weather. Raters can

Table 4
Distribution of Correctly and Incorrectly Classified Sexual Orientation Identities Based on Women’s Genital Responses to the Same
Sex and the Other Sex

Women (N � 152) Straight Mostly straight
Bisexual leaning

straight Bisexual
Bisexual leaning

lesbian Mostly lesbian Lesbian

Correct 8 (26) 2 (05) 2 (14) 1 (10) 2 (11) 1 (05) 15 (78)
Incorrect 23 (74) 39 (95) 12 (86) 9 (90) 16 (89) 18 (95) 4 (22)

Note. Numbers in brackets are percentage scores.
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reliably assess masculine and feminine behaviors and appearance
from such brief videos (Rieger et al., 2010). In one dataset (Rieger
& Savin-Williams, 2012a), raters used a 7-point scale for their
assessments, ranging from 1 (very feminine) to 4 (average) to 7
(very masculine). In the unpublished data, raters used three scales
asking how masculine, feminine, and how masculine versus fem-
inine participants were. These scales ranged from 1 (not at all) to
4 (average) to 7 (very much).

In each dataset and for each rater group, ratings on the same
scale were reliable (all Cronbach’s �s � .94). Ratings of the four
groups were highly correlated (ps � .0001, .80 � rs � .97, .71 �
95% CI � .98); therefore, their ratings were combined for further
analyses. In one dataset (Rieger & Savin-Williams, 2012a), ratings
were averaged within participant to obtain an overall score with
higher numbers indicating more observer-rated masculinity than
femininity. In the unpublished data, the reverse of participants’
average femininity scores correlated strongly with their average
masculinity scores and their masculinity-femininity scores, ps �
.0001, .97 � rs � .99, .95 � 95% CI � .99. Thus, these three
scores were further averaged to compute an overall score with
higher numbers indicating more observer-rated masculinity than
femininity.

Across available data, the three measures of masculinity-femininity
(self-report from childhood and adulthood, and observer-ratings from
adulthood) were modestly correlated (ps � .0001, .44 � rs � .54,
.28 � CI � .64). However, one dataset did not include information on
self-reported childhood masculinity-femininity (Rieger & Savin-
Williams, 2012a), whereas one other did not have data on observer-
rated adulthood masculinity-femininity (Rieger et al., 2015). This was
the case because these projects have been independently designed
with different emphasizes given to these measures. Below we report
analyses that investigated whether missing data affected the relation-
ships of sexual orientation, masculinity-femininity, and pupil dilation.

Stimuli. In one dataset (Rieger & Savin-Williams, 2012a) and
the unpublished data, 30-s videos of 12 male stimuli and 12 female
stimuli showed either a naked male or female model masturbating.
Thirty-second videos of nature scenes (landscapes or animations of
clouds) were used as neutral stimuli. In the other dataset (Rieger et
al., 2015), 3-min videos of three male stimuli and three female
stimuli were used as sexual stimuli and 2-min videos of cloud
animations for neutral stimuli. This difference in stimulus length
(30 s vs. several minutes) did not affect results. All stimuli were of
similar luminance; furthermore, luminance was set to equal upper
and lower thresholds across stimuli by using the programs MPEG
Streamclip and Final Cut Pro. Videos had a resolution of 768 by
536 pixels and were presented full screen.

Pupil data. Pupil dilation to sexual stimuli reflects sex and
sexual orientation differences in genital arousal, suggesting it is a
valid indicator of sexual response (Hess, Seltzer, & Shlien, 1965;
Rieger et al., 2015; Rieger & Savin-Williams, 2012a). A SR
Research Remote infrared gaze tracker recorded pupil data every 2
ms with a 16 mm lens (Rieger & Savin-Williams, 2012a) or every
millisecond with a 35 mm lens (Rieger et al., 2015; unpublished
data). Lenses were focused on participants’ preferred eye. The
program EyeLink computed pupil area as the number of the
tracker’s camera pixels occluded by the infrared light reflected by
the pupil. If pupils dilated while viewing stimuli, more pixels were
occluded. Because raw pupil area data included “0’s” for missing
values, for example from blinks or head movements, these values
were removed prior to analyses.

Procedure. Participants provided written informed consent
and were seated in a dimly lit room facing a screen with resolution
of 1,024 by 768 pixels. Participants’ heads rested on a mount 500
mm from the eye tracker’s lens. For calibration of pupil data,
participants fixated and refixated their gaze on nine points that
defined the outline of the screen. Participants were instructed to
watch all videos carefully, regardless of whether they liked the
content. First, participants watched one of the neutral stimuli
(landscapes or cloud animations), followed, in random order, by
presentations of sexual stimuli, alternating with questions about
the videos (Rieger & Savin-Williams, 2012a) or a combination of
questions and nature scenes (Rieger et al., 2015; unpublished data).
The last video was the final neutral stimulus.

After watching stimuli privately, 273 participants were vid-
eotaped, seated in a chair and discussing winters in the North-
east U.S. (Rieger & Savin-Williams, 2012a; unpublished data).
The first full sentence given as an answer within the first 10 s
was used for subsequent observer-ratings of participant’s adult-
hood masculinity-femininity. Finally, participants completed
questionnaires about demographics, sexual orientation, and
masculinity-femininity and received payment ($30 or $100,
depending on the dataset). The procedure took 45 to 120 min,
depending on the dataset.

There is no consensus as to the most appropriate technique of
analyzing pupil size data (Otero, Weekes, & Hutton, 2011). We
decided on procedures identical to those recommended for analyz-
ing genital arousal responses (Harris et al., 1992). Pupil data were
averaged within stimuli and for each participant. Because pupils
vary in size and degree of dilation, these averages were, equivalent
to the genial arousal data, z-scored within participants. Average
dilation to neutral stimuli was subtracted from the average dilation
to each sexual stimulus. We then computed, for each participant,

Table 5
Distribution of Sexual Orientation Identities Across Ages, Ethnicities, and Education in Study 2

Women (N � 345) Straight Mostly straight
Bisexual leaning

straight Bisexual
Bisexual leaning

lesbian Mostly lesbian Lesbian

Number 68 63 34 31 43 66 40
Average age 21.62 [20.36, 22.87] 21.57 [20.70, 22.44] 22.97 [21.75, 24.19] 24.16 [21.70, 26.62] 21.86 [21.01, 22.71] 24.88 [22.97, 26.79] 25.08 [23.46, 26.69]
Percentage Caucasian 59 [47, 70] 68 [56, 78] 47 [31, 63] 68 [50, 81] 63 [48, 76] 82 [71, 89] 83 [68, 91]
Average education1 4.13 [3.94, 4.32] 4.46 [4.26, 4.66] 4.53 [4.25, 4.80] 4.61 [4.20, 5.02] 4.37 [4.12, 4.62] 4.65 [4.46, 4.84] 4.60 [4.33, 4.87]

Note. Numbers in brackets represent 95% confidence intervals.
1 Education was coded as 1 (no high school), 2 (some high school), 3 (high school diploma), 4 (some college), 5 (college graduate), 6 (postgraduate student
or degree).
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two average values reflecting pupil dilation to same-sex and other-
sex stimuli.

Results and Discussion

Hypothesis 1. Lesbians were hypothesized to dilate more
strongly to the same sex than to the other sex. One-sample t tests
indicated that women of all sexual orientations dilated more to
same-sex stimuli, as compared with neutral, p � .0001, d � 0.61
[0.54, 0.69], and more to other-sex stimuli, as compared with
neutral, p � .0001, d � 0.67 [0.60, 0.75]. However, lesbians
dilated more strongly to same-sex stimuli than straight women,
p � .0001, � � .23 [.14, .34]. This linear effect was qualified by
a curvilinear effect, suggesting that dilation to the same sex was
particularly pronounced for exclusively lesbians (i.e., women with
a Kinsey 6 score), p � .002, � � .17 [.05, .31] (Figure 3A).
Lesbians responded less strongly to the other sex, p � .0001,
� � �.25 [�.34, �.15]; this result was not qualified by a curvi-
linear effect, p � .20, � � �.07 [�.21, .07] (Figure 3B). Finally,
lesbians dilated more strongly to the same sex than the other sex,
compared with straight women, p � .0001, � � .27 [.17, .38], and
this effect was most pronounced among exclusively lesbians, p �
.01, � � .13 [.01, .27] (Figure 3C).

Hypothesis 2. Consistent with the hypothesis, lesbians re-
ported more masculinity than femininity during their childhood
and adulthood, and were evaluated by observers to be more mas-
culine than feminine in adulthood, compared with straight women,
p � .0001, � � .29 [.15, .43], p � .0001, � � .42 [.33, .51], and,
p � .0001, � � .56 [.46, .66] respectively (Figure 4A–C). For
self-reported childhood masculinity-femininity (but not for other
measures) this effect was curvilinear, p � .05, � � .14 [.00, .31].
The linear effect of sexual orientation was stronger for observer-
rated than self-reported adulthood masculinity-femininity, similar
to previous reports, but the effect was also stronger with self-
reports from adulthood than from childhood, which varies from
previous research (Rieger et al., 2008, 2010). Given that across
past and present studies effects for each measure were still similar,
these differences might be random. Still, these variations left the
possibility that one of these measures would more effectively

reveal influences of masculinity-femininity on the relationship of
sexual orientation with sexual arousal.

Figure 4 shows that across measures, the 95% confidence inter-
vals of the regression coefficients indicated that straight women
were below the midpoint of possible masculinity-femininity
scores, whereas lesbians were just above. Furthermore, even
though there was noticeable variation in masculinity-femininity, in
general, lesbians and bisexual women varied more strongly than
straight women with respect to observer-ratings. A Levine test for
unequal variance confirmed this finding, p � .0001, � � .34 [.23,
.44]. To a small degree this was also found for their self-reported
childhood masculinity-femininity, p � .05, � � .14 [.01, .29], but
not for their self-reported adulthood masculinity-femininity, p �
.61, � � .03 [�.08, .14].

Hypotheses 3. We hypothesized that the relationship of sexual
orientation with sexual arousal was mediated by nonsexual
masculinity-femininity. We conducted a series of multiple regres-
sion analyses. The dependent variables were either pupil dilation to
the same sex, or other sex, or their difference score. Independent
variables were sexual orientation and, because the relationship of
sexual orientation with pupil dilation patters was partially curvi-
linear (see Figure 3), the quadratic function of sexual orientation.
Finally, we included one measure of masculinity-femininity as a
mediator variable (self-reported childhood, self-reported adult-
hood, or observer-rated adulthood).

Tables 6 to 8 summarize the results of these analyses. The linear
and curvilinear effects of sexual orientation remained similar in
magnitude before and after including measures of masculinity-
femininity as covariates (compare Figure 3 with Tables 6–8).
Mediation analyses on the basis of 1,000 bootstrapped samples
(Preacher & Hayes, 2008) did not support that any measure of
masculinity-femininity significantly mediated the linear or curvi-
linear relationship of sexual orientation with pupil dilation to the
same sex, other sex, or their difference. Indirect effects were
neither significant in the presence of self-reported childhood
masculinity-femininity (�.02 � �s � .02, �.06 � CI � .07), nor
self-reported adulthood masculinity-femininity (�.01 � �s �
.02, �.07 � CI � .08), nor observer-rated adulthood masculinity
femininity (�.02 � �s � .04, �.09 � CI � .13).

Figure 3. Women’s responses to sexual stimuli. Reported sexual orientation of 345 women in relation to pupil
dilation to the same sex (A), other sex (B), and their difference (C). On the Y axes, pupil dilation scores reflect
changes compared to baseline, z-scored within participants. On the X axes, 0 represents exclusively straight, 3
bisexual, and 6 exclusively lesbian. Lines represent regression coefficients with 95% confidence intervals. Dots
represent participants’ average scores. Statistics represent linear and curvilinear effects.
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Hypotheses 4. It was hypothesized that the most masculine
lesbians would dilate more strongly to the same sex than the other
sex, compared with both straight women and less masculine les-
bians. We conducted a series of multiple regression analyses,
similar to those summarized in Tables 6–8. In addition, the inter-
actions of sexual orientation with the given measure of
masculinity-femininity were included in these analyses. Because
the relationship of sexual orientation with pupil dilation patterns
was partially curvilinear (see Figure 3), we also included the
curvilinear effect of sexual orientation and its interaction with
masculinity-femininity as independent variables. These interac-
tions tested whether lesbians, and especially exclusively lesbians,
dilated more strongly than other women to the same sex than the
other sex, depending on their degree of masculinity-femininity.

There were no significant interactions of the linear or curvilinear
effect of sexual orientation with any measure of masculinity-
femininity. This was neither the case if the moderator was self-
reported childhood masculinity-femininity (.13 � ps �
.39, �.18 � �s � .15, �.42 � CI � .39), nor self-reported
adulthood masculinity-femininity (.19 � ps � .79, �.09 � �s �

.07, �.24 � CI � .18), nor observer-rated adulthood masculinity-
femininity (.35 � ps � .96, �.12 � �s � .04, �.25 � CI � .17).
Thus, there was no support that the most masculine lesbians dilated
most strongly to the same sex than the other sex, compared with
other women. The linear and curvilinear effects of sexual orienta-
tion remained highly similar in size to those effects summarized in
Tables 6 to 8.

Missing data. Self-reported childhood masculinity-femininity
was not included in one dataset (Rieger & Savin-Williams, 2012a);
observer-rated adulthood masculinity-femininity was not included
in another (Rieger et al., 2015). Multiple linear regression analyses
indicated no significant differences between participants with
available or missing data. The linear and curvilinear relationships
of sexual orientation with pupil dilation to the same sex or other
sex (Figure 3C) were not moderated by whether self-reported
childhood masculinity-femininity was available, p � .20,
� � �.06 [�.16, .04], and p � .82, � � .02 [�.12, .15],
respectively. Likewise, these relationships were not moderated by
whether observer-rated adulthood masculinity-femininity was

Table 6
Multiple Regression Analyses for Sexual Orientation and Self-Reported Childhood Masculinity-
Femininity Predicting Pupil Dilation to the Same Sex, Other Sex, and Their Difference Score
Across 186 Women

Response to
same sex

Response to other
sex

Response to same or
other sex

Variables � � �

Sexual orientation (SO)1 .19 [.01, .37]� �.20 [�.39, �.01]� .22 [.04, .40]�

SO � SO .19 [.02, .42]� �.06 [�.29, .18] .15 [.01, .37]�

Self-reported childhood
masculinity-femininity (M-F)2 .07 [�.19, .33] .02 [�.25, .28] .03 [�.23, .28]

Note. R2’s for the three models are .06, .03, and .06, respectively. Numbers in brackets represent 95%
confidence intervals of the standardized regression coefficient, �.
1 Higher scores indicate stronger orientation to the same sex and less to the other sex. 2 Higher scores indicate
more masculinity and less femininity.
� p � .05.

Figure 4. Women’s degree of masculinity and femininity. Reported sexual orientation of women in relation to
self-reported childhood masculinity-femininity (N � 186, A), self-reported adulthood masculinity-femininity
(N � 345, B), and observer-rated adulthood masculinity-femininity (N � 273, C). On the Y axes, a score of 7
indicates the most masculine score, the middle line an average score of 4, and a score of 1 the most feminine
score. On the X axes, 0 represents exclusively straight, 3 bisexual, and 6 exclusively lesbian. Lines represent
regression coefficients with 95% confidence intervals. Dots represent participants’ average scores. Statistics
represent linear and curvilinear effects.
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available, p � .80, � � �.01 [�.14, .11], and p � .99, � � .00
[�.17, .17], respectively.

We computed multiple imputations (Little & Rubin, 2002) to
estimate missing values of self-reported childhood and observer-
rated adulthood behaviors from their covariance with sexual ori-
entation and self-reported adulthood masculinity-femininity. From
five imputations, the pooled effects of sexual orientation on these
measures were almost identical to those calculated with missing
data (see Figure 4). The effects of sexual orientation on pupil
dilation patterns also remained equivalent. For instance, with
missing data, the effect of sexual orientation on pupil dilation to
the same sex or other sex in the presence of observer-rated
masculinity-femininity as covariate (see Table 8), compared
with the pooled effect with imputed data, p � .0001, � � .35
[.24, .47], and p � .0001, � � .32 [.17, .45], respectively. No
analyses with imputed data indicated mediations by masculin-
ity-femininity; nor were there moderations (.10 � ps �
.89, �.15 � �s � .03, �.35 � CI � .14). Thus, imputed data
yielded results comparable with the above.

Covariates. Lesbian were on average older, more educated,
and more likely to be Caucasian than other women (see Table 5).
We conducted regression analyses similar to the above, but in-
cluded age, education, and ethnicity as covariates. The main ef-

fects and curvilinear effects of sexual orientation on pupil dilation
patterns (and their interactions with masculinity-femininity) re-
mained identical in size before and after controlling for demo-
graphic variables. For example, for analyses that included self-
reported adulthood masculinity-femininity as a mediator (see
Table 7), the main effect on pupil dilation to the same sex or other
sex remained similar, p � .0001, � � .30 [.19, .40], and p � .0001,
� � .31 [.18, .43], respectively. Effects of sexual orientation were
not moderated by age, ethnicity, or education (.13 � ps �
.99, �.10 � �s � .18, �.31 � CI � .37). Thus, demographic
information did not systematically affect the above results.

Alternative analyses. Similar to Study 1, we further analyzed
data with discriminant analyses, predicting women’s sexual orien-
tation identities (see Table 5) by their pupil dilation to the same sex
and other sex. Pupil dilation patterns generally misclassified wom-
en’s sexual orientation identities (78%), but Table 9 shows that
correct classifications were significantly more common for lesbi-
ans than other women, B � 0.82 [0.48, 1.68], p � .0001, OD �
5.16 [2.60, 10.33]. This finding was neither mediated nor moder-
ated by measures of masculinity-femininity.

Overall, Study 2 suggested that lesbians were more masculine in
their self-reported and observer-rated behaviors than were straight
women. Thus, it was possible that these behavioral differences

Table 7
Multiple Regression Analyses for Sexual Orientation and Self-Reported Adulthood Masculinity-
Femininity Predicting Pupil Dilation to the Same Sex, Other Sex, and Their Difference Score
Across 345 Women

Response to
same sex

Response to
other sex

Response to same or
other sex

Variables � � �

Sexual orientation (SO)1 .25 [.14, .35]��� �.29 [�.40, �.17]��� .30 [.19, .40]���

SO � SO .16 [.03, .30]� �.07 [�.22, .03] .13 [.00, .27]�

Self-reported adulthood
masculinity-femininity (M-F)2 .01 [�.10, .12] .06 [�.06, .18] �.03 [�.14, .09]

Note. R2’s for the three models are .09, .08, and .11, respectively. Numbers in brackets represent 95%
confidence intervals of the standardized regression coefficient, �.
1 Higher scores indicate stronger orientation to the same sex and less to the other sex. 2 Higher scores indicate
more masculinity and less femininity.
� p � .05. ��� p � .0001.

Table 8
Multiple Regression Analyses for Sexual Orientation and Observer-Rated Adulthood Masculinity-
Femininity Predicting Pupil Dilation to the Same Sex, Other Sex, and Their Difference Score
Across 273 Women

Response to
same sex Response to other sex

Response to same or
other sex

Variables � � �

Sexual orientation (SO)1 .31 [.21, .40]��� �.37 [�.49, �.26]��� .35 [.24, .47]���

SO � SO .16 [.04, .28]� �.13 [�.26, .00]� .15 [.02, .29]�

Observer-rated adulthood
masculinity-femininity (M-F)2 .02 [�.08, .13] .07 [�.04, .18] �.03 [�.15, .08]

Note. R2’s for the three models are .12, .13, and .13, respectively. Numbers in brackets represent 95%
confidence intervals of the standardized regression coefficient, �.
1 Higher scores indicate stronger orientation to the same sex and less to the other sex. 2 Higher scores indicate
more masculinity and less femininity.
� p � .05. ��� p � .0001.
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mediated sexual orientation differences in sexual arousal. In addi-
tion, variation in observer-ratings (and to some degree for reported
childhood behaviors) of masculinity-femininity was stronger in
lesbians than straight women, similar to previous reports (Lippa,
2005b; Lippa, 2008b; Rieger et al., 2008; Rieger et al., 2010).
Hence, it was possible that especially the most masculine-behaving
lesbians had the most male-typical sexual responses. However, as
in Study 1, masculinity-femininity neither mediated nor moderated
the effect of sexual orientation on sexual arousal.

General Discussion

Consistent with Hypotheses 1 and 2, results from Studies 1 and
2 suggest that lesbians were, on average, more male-typical than
straight women in both their sexual arousal and nonsexual behaviors.
However, Hypothesis 3, which states that behavioral masculinity-
femininity accounts for general sexual orientation differences in sex-
ual arousal was not confirmed. Neither was there confirmation that the
most masculine-behaving lesbians had the most male-typical sexual
arousal (Hypothesis 4).

The finding that lesbians were, on average, more male-typical
than straight women in their sexual responses and nonsexual
behaviors is consistent with previous research (Chivers et al.,
2007; Lippa, 2008b). Furthermore, similar to previous findings for
sexual arousal (Rieger et al., 2015; Rieger & Savin-Williams,
2012a) and masculinity-femininity (Rieger et al., 2008; Rieger et
al., 2010), the present data indicated visible variation in either trait.
Thus, contrarily to the general trends, some straight women re-
sponded more strongly to males or females, whereas some lesbians
responded similarly to both (Figures 1 and 2). Likewise, some
straight women were more masculine than feminine, and some
lesbians were more feminine than masculine (Figures 2 and 4).
These figures highlight our previous notion that any differences
can only be interpreted in aggregate.

Unlike Hypotheses 1 and 2, Hypotheses 3 and 4, which regarded
influences of masculinity-femininity on sexual responses, were not
confirmed. Null findings must be interpreted with care and it needs
to be considered whether the present research employed correct
measurements or analyses. For one, we might not have utilized
accurate measures of masculinity and femininity. Other research
suggests that psychological gender differences are multidimen-
sional and do not fall onto a single differentiation of male versus
female (Carothers & Reis, 2013). The same could be true within
the sexes. In fact, present findings that male-typical sexual arousal
is independent of male-typical behaviors in women support the
theory of several gendered dimensions within sex. Similarly, our
conceptualization of a one-dimensional index of masculinity-
femininity might have been too simplistic. Yet, many people

perceive masculine and feminine as opposite ends of one dimen-
sion (Pedhazur & Tetenbaum, 1979) and a one-dimensional ap-
proach with respect to self-concepts, interests, and behaviors
yields predicted and strong sex and sexual orientation differences
(Lippa, 2005b; Rieger et al., 2010). In the current studies, these
one-dimensional measures were also linked to sexual orientation in
the predicted directions (Figures 2 and 4), and are, in this sense,
valid. Hence, even if used measures of masculinity-femininity did
not fully capture all dimensions of gender between and within the
sexes, they are strongly related to sexual orientation, and could
allow detecting sexual orientation differences in sexual arousal, if
such differences existed.

It is also possible that hypothesized patterns would have been
detected with a different measure of sexual arousal. One common
measure is women’s subjective arousal to sexual stimuli. The
current research included such measure (not reported in the Re-
sults) and, similar to physiological arousal, there was no sign that
masculinity-femininity mediated or moderated the relation of sex-
ual orientation with subjective arousal. However, we do not con-
sider subjective arousal a superior measure for investigating these
patterns. Unlike women’s physiological sexual arousal, which is
usually weakly linked to sexual orientation, women’s subjective
sexual responses vary in how strongly they relate to their sexual
orientation (Bossio et al., 2014; Rieger et al., 2015; Spape, Tim-
mers, Yoon, Ponseti, & Chivers, 2014) and are prone to social
desirability biases (Huberman, Suschinsky, Lalumière, & Chivers,
2013). Because subjective responses are more under participants’
control than their physiological arousal (Janssen et al., 2007), they
are less effective in reflecting automatic sexual responses unique
for each sex or sexual orientation. Hence, we considered that
specific patterns of arousal, depending on masculinity-femininity,
would be more telling with respect to women’s physiological than
their subjective sexual responses.

It is also possible that alternative analyses would give more
informative results. For this reason we have also reported discrim-
inant analyses (Tables 4 and 9), which, similar to the conducted
regression analyses (Figures 1 and 3), suggest that sexual re-
sponses to the same sex and other sex are more strongly linked to
a lesbian identity than other sexual orientation identities. Thus,
these alternative analyses further supported Hypothesis 1; yet these
differences in correctly classifying sexual orientations did not
relate to women’s masculinity-femininity, neither confirming Hy-
pothesis 3 nor 4.

Because of the null findings for some of our hypotheses, it is
difficult to speculate about broader mechanisms behind present
results. However, if one assumes that present results are accu-
rate, then the finding that some lesbians show male-typical

Table 9
Distribution of Correctly and Incorrectly Classified Sexual Orientation Identities Based on Women’s Pupil Dilation to the Same Sex
and the Other Sex

Women (N � 345) Straight
Mostly
straight

Bisexual leaning
straight Bisexual

Bisexual leaning
lesbian

Mostly
lesbian Lesbian

Correct 21 (31) 11 (17) 2 (06) 9 (29) 4 (09) 7 (11) 23 (58)
Incorrect 47 (69) 52 (83) 32 (94) 22 (71) 39 (91) 59 (89) 17 (42)

Note. Numbers in brackets are percentage scores.
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sexual arousal is unrelated to their male-typical nonsexual
characteristics and vice versa. Their sexual and nonsexual traits
could therefore be affected by different factors. For example,
hormonal exposure at different timeframes during early devel-
opment might be responsible for their independent expressions.
This hypothesis is indirectly supported by research on nonhu-
man primates. Female rhesus macaques exposed to unusually
high levels of androgen early in their gestation mounted other
macaques (a sexual behavior typically seen in males) more than
untreated females did. The same females did not display more
of a nonsexual male-typical behavior, rough-and-tumble play.
Contrarily, females who were exposed to high levels of andro-
gens later in their prenatal development showed higher indices
of rough-and-tumble play but not of mounting behaviors (Goy,
Bercovitch, & McBrair, 1988; Wallen, 2005). An extension to
humans may be premature, but it is possible that androgen
influences at different timeframes explain why some women
show male-typical sexual arousal and others show male-typical
behaviors, but that these are apparently not linked.

In addition, influences of the social environment could explain
in part the present findings. Although there is no strong evidence
that social factors determine the origins of sexual orientation
(Rahman & Wilson, 2003a; Wilson & Rahman, 2005), social
expectations throughout the life span reinforce gender-typed be-
haviors, self-concepts, cognition, and emotions, and the manifes-
tation of gender roles in women and men (Eagly & Wood, 2013;
Eagly, Wood, & Diekman, 2000; Hines, 2010). Social expectations
may also contribute to variations of gender behaviors within sexual
orientation groups. Lippa (2005b) proposed that predominant pres-
sures toward typical gender roles cause some lesbians and gay men
to behave in gender-typical ways, but counteractive influences
against stereotypical gender behaviors within the gay and lesbian
community compel others to behave in a gender-atypical manner.
Women’s genital arousal and pupil dilation patterns are likely less
obvious to other people than their behavioral masculinity-
femininity. Thus, these physiological responses might be less
affected by social expectations. The different impact of social
forces on women’s sexual responses and nonsexual behaviors
could lead to independent connections of their sexual orientation
with either trait.

Our discussion this far has focused on differences between
straight women (Kinsey scores 0 –1) and lesbians (Kinsey
scores 5– 6). Bisexual women (Kinsey scores 2– 4) were inter-
mediate in many of their sexual arousal and masculinity-
femininity patterns (Figures 1-4). For masculinity-femininity,
their intermediate state was, on average, distinct from straight
women and lesbians (i.e., the upper confidence interval at a
Kinsey score 2 was below or close to the lower confidence
interval at a Kinsey score 4). Intermediate masculinity-
femininity of bisexual women, different from other groups, was
previously reported (Lippa, 2005b; Lippa, 2008b). Yet, Figures
1 to 4 also suggest that variations in masculinity-femininity
were not that distinguishable between most adjacent groups
(e.g., the upper confidence interval at Kinsey 1 overlapped with
the lower confidence interval at Kinsey 2) and can therefore be
interpreted as a continuous change along sexual orientations.
Similarly, most changes in sexual response were on a gradient
between adjacent groups. Hence, our interpretation of lesbian’s
unique male-typical sexual arousal or behaviors is most appli-

cable by comparing women who are exclusively sexually ori-
entated toward the same sex or the other sex.

Present findings need to be understood within the framework
of broader limitations. Samples in Study 1 and 2 were mostly
Caucasian, and the largest proportion was college educated
(Tables 1 and 5). Moreover, samples were drawn from U.S.
locations where the population tends to have liberal political
views. Hence, present samples likely are what has been de-
scribed as Western, Educated, Industrialized, Rich, and Demo-
cratic (WEIRD). Such samples do not represent most people
and can yield biased results. This general issue in the social
sciences affects research programs such as perception, cogni-
tion, reasoning, self-concepts, and cooperation (Henrich, Heine,
& Norenzayan, 2010). Although differences in age, ethnicity,
and education did not influence the associations between sexual
orientation, sexual arousal, and masculinity-femininity in the
present data, we cannot rule out that reported findings are
limited to the WEIRD demographic.

In addition, many people are unwilling to participate in studies
on genital arousal (Strassberg & Lowe, 1995), which could lead to
biased findings. Women who participate are more liberal in their
sexual attitudes than those who are not willing to participate. Yet,
the same variables that differentiate these groups do not system-
atically differentiate genital responses within those women who do
participate (Chivers et al., 2004). Research with less invasive
measures of sexual response such as pupil dilation, RT, and
viewing time arguably draw more diverse samples than a study on
genital arousal. Findings with these measures mirror general sex
differences and sexual orientation differences in genital arousal
(Lippa, 2013; Rieger & Savin-Williams, 2012a; Wright & Adams,
1999). Hence, at least for participants in sexuality research, female
genital arousal patterns appear to resemble an overall pattern of
female sexual response.

Another limitation is that discussed findings are drawn from
experiments in which participants passively view relatively short
sexual stimuli with restricted intensity. Recent research, however,
suggests that longer (10-min) sexual stimuli do not affect sex
differences in the specificity of genital response, and neither does
the apparatus used to assess genital vasocongestion (Huberman &
Chivers, 2015). Other research indicates that the nonspecific sex-
ual responses of straight women are unaffected by variation in
stimulus length and modality (Chivers et al., 2014; Chivers &
Timmers, 2012; Rieger et al., 2015; Rieger & Savin-Williams,
2012a). In addition, when data from straight women and lesbians
are compared, the intensity of stimuli does not strongly affect the
correlation of women’s sexual orientation with their genital re-
sponses to the same sex or other sex (Chivers et al., 2007; Table 1).
With respect to sexual arousal studies conducted in the lab, we
therefore believe that present findings are valid, regardless of
stimulus length and intensity. However, we cannot rule out that
longer and more intense sexual stimulations, such as intercourse in
a private setting, results in very different arousal patterns than
those observed in the lab.

Conclusion

In conclusion, there were no indications that lesbians are, on
average, more male-typical than straight women in their sexual
arousal because such a pattern is linked to their male-typical
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nonsexual behaviors. Perhaps the hypothesized connections be-
tween female sexual orientation, sexual arousal, and behavioral
masculinity-femininity will become apparent with the advent of
other measures of sexual arousal such as thermography (Huberman
& Chivers, 2015) or neurological activity while watching sexual
stimuli (Prause, Staley, & Roberts, 2014). It is also possible that
women’s sexual arousal to their preferred sex can be enhanced by
the unobstructed depiction of prepotent sexual features, that is,
sexually aroused genital (Spape et al., 2014), and that sexual
stimuli depicted these sexual cues will yield the predicted patterns.
Based on present data, however, the most parsimonious interpre-
tation is that any masculinization of women’s sexual response
systems is independent of a masculinization of their nonsexual
behaviors and attitudes.

References

Arnold, A. P. (2009). The organizational-activational hypothesis as the
foundation for a unified theory of sexual differentiation of all mamma-
lian tissues. Hormones and Behavior, 55, 570–578. http://dx.doi.org/10
.1016/j.yhbeh.2009.03.011

Auyeung, B., Baron-Cohen, S., Ashwin, E., Knickmeyer, R., Taylor, K.,
Hackett, G., & Hines, M. (2009). Fetal testosterone predicts sexually
differentiated childhood behavior in girls and in boys. Psychological
Science, 20, 144 –148. http://dx.doi.org/10.1111/j.1467-9280.2009
.02279.x

Auyeung, B., Lombardo, M., & Baron-Cohen, S. (2013). Prenatal and
postnatal hormone effects on the human brain and cognition. Pflügers
Archiv - European Journal of Physiology, 465, 557–571. http://dx.doi
.org/10.1007/s00424-013-1268-2

Bailey, J. M. (2009). What is sexual orientation and do women have one?
In D. A. Hope (Ed.), Contemporary perspectives on lesbian, gay, and
bisexual identities (Vol. 54, pp. 43–63). New York, NY: Springer.
http://dx.doi.org/10.1007/978-0-387-09556-1_3

Bailey, J. M., Dunne, M. P., & Martin, N. G. (2000). Genetic and envi-
ronmental influences on sexual orientation and its correlates in an
Australian twin sample. Journal of Personality and Social Psychology,
78, 524–536. http://dx.doi.org/10.1037/0022-3514.78.3.524

Bailey, J. M., & Zucker, K. J. (1995). Childhood sex-typed behavior and
sexual orientation: A conceptual analysis and quantitative review. De-
velopmental Psychology, 31, 43–55. http://dx.doi.org/10.1037/0012-
1649.31.1.43

Bancroft, J. (2005). The endocrinology of sexual arousal. The Journal of
Endocrinology, 186, 411–427. http://dx.doi.org/10.1677/joe.1.06233

Baumeister, R. F. (2000). Gender differences in erotic plasticity: The
female sex drive as socially flexible and responsive. Psychological
Bulletin, 126, 347–374. http://dx.doi.org/10.1037/0033-2909.126.3.347

Berenbaum, S. A., & Beltz, A. M. (2011). Sexual differentiation of human
behavior: Effects of prenatal and pubertal organizational hormones.
Frontiers in Neuroendocrinology, 32, 183–200. http://dx.doi.org/10
.1016/j.yfrne.2011.03.001

Berglund, H., Lindström, P., & Savic, I. (2006). Brain response to putative
pheromones in lesbian women. Proceedings of the National Academy of
Sciences of the United States of America, 103, 8269–8274. http://dx.doi
.org/10.1073/pnas.0600331103

Bossio, J. A., Suschinsky, K. D., Puts, D. A., & Chivers, M. L. (2014).
Does menstrual cycle phase influence the gender specificity of hetero-
sexual women’s genital and subjective sexual arousal? Archives of
Sexual Behavior, 43, 941–952. http://dx.doi.org/10.1007/s10508-013-
0233-7

Burri, A., Cherkas, L., Spector, T., & Rahman, Q. (2011). Genetic and
environmental influences on female sexual orientation, childhood gen-

der typicality and adult gender identity. PLoS ONE, 6, e21982. http://
dx.doi.org/10.1371/journal.pone.0021982

Carothers, B. J., & Reis, H. T. (2013). Men and women are from Earth:
Examining the latent structure of gender. Journal of Personality and
Social Psychology, 104, 385–407. http://dx.doi.org/10.1037/a0030437

Chivers, M. L., Rieger, G., Latty, E., & Bailey, J. M. (2004). A sex
difference in the specificity of sexual arousal. Psychological Science, 15,
736–744. http://dx.doi.org/10.1111/j.0956-7976.2004.00750.x

Chivers, M. L., Roy, C., Grimbos, T., Cantor, J. M., & Seto, M. C. (2014).
Specificity of sexual arousal for sexual activities in men and women
with conventional and masochistic sexual interests. Archives of Sexual
Behavior, 43, 931–940. http://dx.doi.org/10.1007/s10508-013-0174-1

Chivers, M. L., Seto, M. C., & Blanchard, R. (2007). Gender and sexual
orientation differences in sexual response to sexual activities versus
gender of actors in sexual films. Journal of Personality and Social
Psychology, 93, 1108–1121. http://dx.doi.org/10.1037/0022-3514.93.6
.1108

Chivers, M. L., & Timmers, A. D. (2012). Effects of gender and relation-
ship context in audio narratives on genital and subjective sexual re-
sponse in heterosexual women and men. Archives of Sexual Behavior,
41, 185–197. http://dx.doi.org/10.1007/s10508-012-9937-3

Constantinople, A. (1973). Masculinity-femininity: An exception to a
famous dictum? Psychological Bulletin, 80, 389–407. http://dx.doi.org/
10.1037/h0035334

Costa, M., Braun, C., & Birbaumer, N. (2003). Gender differences in
response to pictures of nudes: A magnetoencephalographic study. Bio-
logical Psychology, 63, 129 –147. http://dx.doi.org/10.1016/S0301-
0511(03)00054-1

Dawson, S. J., Sawatsky, M. L., & Lalumière, M. L. (2015). Assessment of
introital lubrication. Archives of Sexual Behavior, 44, 1527–1535. http://
dx.doi.org/10.1007/s10508-015-0519-z

Diamond, L. M. (2008). Sexual fluidity: Understanding women’s love and
desire. Cambridge, MA: Harvard University Press.

Drummond, K. D., Bradley, S. J., Peterson-Badali, M., & Zucker, K. J.
(2008). A follow-up study of girls with gender identity disorder. Devel-
opmental Psychology, 44, 34–45. http://dx.doi.org/10.1037/0012-1649
.44.1.34

Eagly, A. H., & Wood, W. (2013). The nature–nurture debates: 25 years of
challenges in understanding the psychology of gender. Perspectives on
Psychological Science, 8, 340 –357. http://dx.doi.org/10.1177/
1745691613484767

Eagly, A. H., Wood, W., & Diekman, A. B. (2000). Social role theory of
sex differences and similarities: A current appraisal. In T. Eckes & H. M.
Trautner (Eds.), The developmental social psychology of gender (pp.
123–174). Mahwah, NJ: Erlbaum.

Ebsworth, M., & Lalumière, M. L. (2012). Viewing time as a measure of
bisexual sexual interest. Archives of Sexual Behavior, 41, 161–172.
http://dx.doi.org/10.1007/s10508-012-9923-9

Galdikas, B. M. F. (1985). Subadult male orangutan sociality and repro-
ductive behavior at Tanjung Puting. American Journal of Primatology,
8, 87–99. http://dx.doi.org/10.1002/ajp.1350080202

Goy, R. W., Bercovitch, F. B., & McBrair, M. C. (1988). Behavioral
masculinization is independent of genital masculinization in prenatally
androgenized female rhesus macaques. Hormones and Behavior, 22,
552–571. http://dx.doi.org/10.1016/0018-506X(88)90058-X

Green, R. (1987). The “sissy boy syndrome” and the development of
homosexuality. New Haven, CT: Yale University Press.

Harris, G. T., Rice, M. E., Quinsey, V. L., Chaplin, T. C., & Earls, C.
(1992). Maximizing the discriminant validity of phallometric assessment
data. Psychological Assessment, 4, 502–511. http://dx.doi.org/10.1037/
1040-3590.4.4.502

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in
the world? Behavioral and Brain Sciences, 33, 61–83. http://dx.doi.org/
10.1017/S0140525X0999152X

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

280 RIEGER, SAVIN-WILLIAMS, CHIVERS, AND BAILEY

http://dx.doi.org/10.1016/j.yhbeh.2009.03.011
http://dx.doi.org/10.1016/j.yhbeh.2009.03.011
http://dx.doi.org/10.1111/j.1467-9280.2009.02279.x
http://dx.doi.org/10.1111/j.1467-9280.2009.02279.x
http://dx.doi.org/10.1007/s00424-013-1268-2
http://dx.doi.org/10.1007/s00424-013-1268-2
http://dx.doi.org/10.1007/978-0-387-09556-1_3
http://dx.doi.org/10.1037/0022-3514.78.3.524
http://dx.doi.org/10.1037/0012-1649.31.1.43
http://dx.doi.org/10.1037/0012-1649.31.1.43
http://dx.doi.org/10.1677/joe.1.06233
http://dx.doi.org/10.1037/0033-2909.126.3.347
http://dx.doi.org/10.1016/j.yfrne.2011.03.001
http://dx.doi.org/10.1016/j.yfrne.2011.03.001
http://dx.doi.org/10.1073/pnas.0600331103
http://dx.doi.org/10.1073/pnas.0600331103
http://dx.doi.org/10.1007/s10508-013-0233-7
http://dx.doi.org/10.1007/s10508-013-0233-7
http://dx.doi.org/10.1371/journal.pone.0021982
http://dx.doi.org/10.1371/journal.pone.0021982
http://dx.doi.org/10.1037/a0030437
http://dx.doi.org/10.1111/j.0956-7976.2004.00750.x
http://dx.doi.org/10.1007/s10508-013-0174-1
http://dx.doi.org/10.1037/0022-3514.93.6.1108
http://dx.doi.org/10.1037/0022-3514.93.6.1108
http://dx.doi.org/10.1007/s10508-012-9937-3
http://dx.doi.org/10.1037/h0035334
http://dx.doi.org/10.1037/h0035334
http://dx.doi.org/10.1016/S0301-0511%2803%2900054-1
http://dx.doi.org/10.1016/S0301-0511%2803%2900054-1
http://dx.doi.org/10.1007/s10508-015-0519-z
http://dx.doi.org/10.1007/s10508-015-0519-z
http://dx.doi.org/10.1037/0012-1649.44.1.34
http://dx.doi.org/10.1037/0012-1649.44.1.34
http://dx.doi.org/10.1177/1745691613484767
http://dx.doi.org/10.1177/1745691613484767
http://dx.doi.org/10.1007/s10508-012-9923-9
http://dx.doi.org/10.1002/ajp.1350080202
http://dx.doi.org/10.1016/0018-506X%2888%2990058-X
http://dx.doi.org/10.1037/1040-3590.4.4.502
http://dx.doi.org/10.1037/1040-3590.4.4.502
http://dx.doi.org/10.1017/S0140525X0999152X
http://dx.doi.org/10.1017/S0140525X0999152X


Hess, E. H., Seltzer, A. L., & Shlien, J. M. (1965). Pupil response of
hetero- and homosexual males to pictures of men and women: A pilot
study. Journal of Abnormal Psychology, 70, 165–168. http://dx.doi.org/
10.1037/h0021978

Hines, M. (2010). Gendered behavior across the life span. In R. M. Lerner,
W. F. Overton, A. M. Freund, & M. E. Lamb (Eds.), The handbook of
life-span development (Vol. 2, pp. 341–378). Hoboken, NJ: Wiley.
http://dx.doi.org/10.1002/9780470880166.hlsd002010

Hines, M. (2011). Gender development and the human brain. Annual
Review of Neuroscience, 34, 69–88. http://dx.doi.org/10.1146/annurev-
neuro-061010-113654

Huberman, J. S., & Chivers, M. L. (2015). Examining gender specificity of
sexual response with concurrent thermography and plethysmography.
Psychophysiology, 52, 1382–1395. http://dx.doi.org/10.1111/psyp
.12466

Huberman, J. S., Suschinsky, K. D., Lalumière, M. L., & Chivers, M. L.
(2013). Relationship between impression management and three mea-
sures of women’s self-reported sexual arousal. Canadian Journal of
Behavioural Science, 45, 259–273. http://dx.doi.org/10.1037/a0033397

Janssen, E., Prause, N., & Geer, J. H. (2007). The sexual response. In J. T.
Cacioppo, L. G. Tassinary, & G. G. Berntson (Eds.), Handbook of
psychophysiology (3rd ed., pp. 245–266). New York, NY: Cambridge
University Press. http://dx.doi.org/10.1017/CBO9780511546396.011

Johnson, K. L., Gill, S., Reichman, V., & Tassinary, L. G. (2007). Swag-
ger, sway, and sexuality: Judging sexual orientation from body motion
and morphology. Journal of Personality and Social Psychology, 93,
321–334. http://dx.doi.org/10.1037/0022-3514.93.3.321

Jones, S. L., Ismail, N., King, L., & Pfaus, J. G. (2012). The effects of
chronic administration of testosterone propionate with or without estra-
diol on the sexual behavior and plasma steroid levels of aged female rats.
Endocrinology, 153, 5928 –5939. http://dx.doi.org/10.1210/en.2012-
1578

Kinsey, A. C., Pomeroy, W. B., Martin, C. E., & Gebhard, P. H. (1953).
Sexual behavior in the human female. Philadelphia, PA: Saunders.

Lalumière, M. L., & Sawatsky, M. L. (2015, July). The empirical status of
the preparation hypothesis of female genital responses. Paper presented
at the The Puzzle Of Sexual Orientation Meeting, Lethbridge, Alberta,
Canada.

Lamminmäki, A., Hines, M., Kuiri-Hänninen, T., Kilpeläinen, L., Dunkel,
L., & Sankilampi, U. (2012). Testosterone measured in infancy predicts
subsequent sex-typed behavior in boys and in girls. Hormones and
Behavior, 61, 611–616. http://dx.doi.org/10.1016/j.yhbeh.2012.02.013

Lippa, R. (1991). Some psychometric characteristics of gender diagnostic-
ity measures: Reliability, validity, consistency across domains, and
relationship to the big five. Journal of Personality and Social Psychol-
ogy, 61, 1000–1011. http://dx.doi.org/10.1037/0022-3514.61.6.1000

Lippa, R. A. (1995a). Do sex differences define gender-related individual
differences within the sexes? Evidence from three studies. Personality
and Social Psychology Bulletin, 21, 349–355. http://dx.doi.org/10.1177/
0146167295214005

Lippa, R. A. (1995b). Gender-related individual differences and psycho-
logical adjustment in terms of the Big Five and circumplex models.
Journal of Personality and Social Psychology, 69, 1184–1202. doi:/10
.1037/0022-3514.69.6.1184	
10.1037/0022-3514.69.6.1184

Lippa, R. A. (1998). The nonverbal display and judgment of extraversion,
masculinity, femininity, and gender diagnosticity: A lens model analy-
sis. Journal of Research in Personality, 32, 80–107. http://dx.doi.org/
10.1006/jrpe.1997.2189

Lippa, R. A. (2005a). Gender, nature, and nurture (2nd ed.). Mahwah, NJ:
Erlbaum.

Lippa, R. A. (2005b). Sexual orientation and personality. Annual Review of
Sex Research, 16, 119–153. http://dx.doi.org/10.1080/10532528.2005
.10559831

Lippa, R. A. (2008a). The relation between childhood gender nonconfor-
mity and adult masculinity–femininity and anxiety in heterosexual and
homosexual men and women. Sex Roles, 59, 684–693. http://dx.doi.org/
10.1007/s11199-008-9476-5

Lippa, R. A. (2008b). Sex differences and sexual orientation differences in
personality: Findings from the BBC Internet survey. Archives of Sexual
Behavior, 37, 173–187. http://dx.doi.org/10.1007/s10508-007-9267-z

Lippa, R. A. (2012). Effects of sex and sexual orientation on self-reported
attraction and viewing times to images of men and women: Testing for
category specificity. Archives of Sexual Behavior, 41, 149–160. http://
dx.doi.org/10.1007/s10508-011-9898-y

Lippa, R. A. (2013). Men and women with bisexual identities show
bisexual patterns of sexual attraction to male and female “swimsuit
models.” Archives of Sexual Behavior, 42, 187–196. http://dx.doi.org/
10.1007/s10508-012-9981-z

Lippa, R. A. (2015, July). Assessing sexual orientation and category
specificity in a representative sample of 2,825 United States adults.
Paper presented at the The Puzzle Of Sexual Orientation Meeting,
Lethbridge, Alberta, Canada.

Little, R. J. A., & Rubin, D. B. (2002). Statistical analysis with missing
data (2nd ed.). Hoboken, NJ: Wiley. http://dx.doi.org/10.1002/
9781119013563

MacKinnon, D. P., Krull, J. L., & Lockwood, C. M. (2000). Equivalence
of the mediation, confounding and suppression effect. Prevention Sci-
ence, 1, 173–181. http://dx.doi.org/10.1023/A:1026595011371

McFadden, D., & Champlin, C. A. (2000). Comparison of auditory evoked
potentials in heterosexual, homosexual, and bisexual males and females.
Journal of the Association for Research in Otolaryngology, 1, 89–99.
http://dx.doi.org/10.1007/s101620010008

McKinney, F., Derrickson, S. R., & Mineau, P. (1983). Forced copulation
in waterfowl. Behaviour, 86, 250 –294. http://dx.doi.org/10.1163/
156853983X00390

Ngun, T. C., & Vilain, E. (2014). The biological basis of human sexual
orientation: Is there a role for epigenetics? In D. Yamamoto (Ed.),
Epigenetic shaping of sociosexual interactions: From plants to humans
(pp. 167–184). Waltham, MA: Academic Press. http://dx.doi.org/10
.1016/B978-0-12-800222-3.00008-5

Otero, S. C., Weekes, B. S., & Hutton, S. B. (2011). Pupil size changes
during recognition memory. Psychophysiology, 48, 1346–1353. http://
dx.doi.org/10.1111/j.1469-8986.2011.01217.x

Palmer, C. (1989). Is rape a cultural universal? A re-examination of the
ethnographic data. Ethnology, 28, 1–16. http://dx.doi.org/10.2307/
3773639

Pedhazur, E. J., & Tetenbaum, T. J. (1979). Bem sex role inventory: A
theoretical and methodological critique. Journal of Personality and
Social Psychology, 37, 996–1016. http://dx.doi.org/10.1037/0022-3514
.37.6.996

Peplau, L. A. (2001). Rethinking women’s sexual orientation: An interdis-
ciplinary, relationship-focused approach. Personal Relationships, 8,
1–19. http://dx.doi.org/10.1111/j.1475-6811.2001.tb00025.x

Peplau, L. A. (2003). Human sexuality: How do men and women differ?
Current Directions in Psychological Science, 12, 37–40. http://dx.doi
.org/10.1111/1467-8721.01221

Peterson, Z. D., Janssen, E., & Laan, E. (2010). Women’s sexual responses
to heterosexual and lesbian erotica: The role of stimulus intensity,
affective reaction, and sexual history. Archives of Sexual Behavior, 39,
880–897. http://dx.doi.org/10.1007/s10508-009-9546-y

Prause, N., Staley, C., & Roberts, V. (2014). Frontal alpha asymmetry and
sexually motivated states. Psychophysiology, 51, 226–235. http://dx.doi
.org/10.1111/psyp.12173

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in multiple me-
diator models. Behavior Research Methods, 40, 879–891. http://dx.doi
.org/10.3758/BRM.40.3.879

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

281SEXUAL AROUSAL AND MASCULINITY-FEMININITY

http://dx.doi.org/10.1037/h0021978
http://dx.doi.org/10.1037/h0021978
http://dx.doi.org/10.1002/9780470880166.hlsd002010
http://dx.doi.org/10.1146/annurev-neuro-061010-113654
http://dx.doi.org/10.1146/annurev-neuro-061010-113654
http://dx.doi.org/10.1111/psyp.12466
http://dx.doi.org/10.1111/psyp.12466
http://dx.doi.org/10.1037/a0033397
http://dx.doi.org/10.1017/CBO9780511546396.011
http://dx.doi.org/10.1037/0022-3514.93.3.321
http://dx.doi.org/10.1210/en.2012-1578
http://dx.doi.org/10.1210/en.2012-1578
http://dx.doi.org/10.1016/j.yhbeh.2012.02.013
http://dx.doi.org/10.1037/0022-3514.61.6.1000
http://dx.doi.org/10.1177/0146167295214005
http://dx.doi.org/10.1177/0146167295214005
http://doi:/10.1037/0022-3514.69.6.1184
http://dx.doi.org/10.1006/jrpe.1997.2189
http://dx.doi.org/10.1006/jrpe.1997.2189
http://dx.doi.org/10.1080/10532528.2005.10559831
http://dx.doi.org/10.1080/10532528.2005.10559831
http://dx.doi.org/10.1007/s11199-008-9476-5
http://dx.doi.org/10.1007/s11199-008-9476-5
http://dx.doi.org/10.1007/s10508-007-9267-z
http://dx.doi.org/10.1007/s10508-011-9898-y
http://dx.doi.org/10.1007/s10508-011-9898-y
http://dx.doi.org/10.1007/s10508-012-9981-z
http://dx.doi.org/10.1007/s10508-012-9981-z
http://dx.doi.org/10.1002/9781119013563
http://dx.doi.org/10.1002/9781119013563
http://dx.doi.org/10.1023/A:1026595011371
http://dx.doi.org/10.1007/s101620010008
http://dx.doi.org/10.1163/156853983X00390
http://dx.doi.org/10.1163/156853983X00390
http://dx.doi.org/10.1016/B978-0-12-800222-3.00008-5
http://dx.doi.org/10.1016/B978-0-12-800222-3.00008-5
http://dx.doi.org/10.1111/j.1469-8986.2011.01217.x
http://dx.doi.org/10.1111/j.1469-8986.2011.01217.x
http://dx.doi.org/10.2307/3773639
http://dx.doi.org/10.2307/3773639
http://dx.doi.org/10.1037/0022-3514.37.6.996
http://dx.doi.org/10.1037/0022-3514.37.6.996
http://dx.doi.org/10.1111/j.1475-6811.2001.tb00025.x
http://dx.doi.org/10.1111/1467-8721.01221
http://dx.doi.org/10.1111/1467-8721.01221
http://dx.doi.org/10.1007/s10508-009-9546-y
http://dx.doi.org/10.1111/psyp.12173
http://dx.doi.org/10.1111/psyp.12173
http://dx.doi.org/10.3758/BRM.40.3.879
http://dx.doi.org/10.3758/BRM.40.3.879


Rahman, Q. (2005). The neurodevelopment of human sexual orientation.
Neuroscience and Biobehavioral Reviews, 29, 1057–1066. http://dx.doi
.org/10.1016/j.neubiorev.2005.03.002

Rahman, Q., Cockburn, A., & Govier, E. (2008). A comparative analysis
of functional cerebral asymmetry in lesbian women, heterosexual
women, and heterosexual men. Archives of Sexual Behavior, 37, 566–
571. http://dx.doi.org/10.1007/s10508-006-9137-0

Rahman, Q., & Wilson, G. D. (2003a). Born gay? The psychobiology of
human sexual orientation. Personality and Individual Differences, 34,
1337–1382. http://dx.doi.org/10.1016/S0191-8869(02)00140-X

Rahman, Q., & Wilson, G. D. (2003b). Large sexual-orientation-related
differences in performance on mental rotation and judgment of line
orientation tasks. Neuropsychology, 17, 25–31. http://dx.doi.org/10
.1037/0894-4105.17.1.25

Rahman, Q., & Yusuf, S. (2015). Lateralization for processing facial
emotions in gay men, heterosexual men, and heterosexual women.
Archives of Sexual Behavior, 44, 1405–1413. http://dx.doi.org/10.1007/
s10508-014-0466-0

Rieger, G., Cash, B. M., Merrill, S. M., Jones-Rounds, J., Dharmavaram,
S. M., & Savin-Williams, R. C. (2015). Sexual arousal: The correspon-
dence of eyes and genitals. Biological Psychology, 104, 56–64. http://
dx.doi.org/10.1016/j.biopsycho.2014.11.009

Rieger, G., Linsenmeier, J. A. W., Gygax, L., & Bailey, J. M. (2008).
Sexual orientation and childhood gender nonconformity: Evidence from
home videos. Developmental Psychology, 44, 46–58. http://dx.doi.org/
10.1037/0012-1649.44.1.46

Rieger, G., Linsenmeier, J. A. W., Gygax, L., Garcia, S., & Bailey, J. M.
(2010). Dissecting “gaydar:” Accuracy and the role of masculinity-
femininity. Archives of Sexual Behavior, 39, 124–140. http://dx.doi.org/
10.1007/s10508-008-9405-2

Rieger, G., Rosenthal, A. M., Cash, B. M., Linsenmeier, J. A. W., Bailey,
J. M., & Savin-Williams, R. C. (2013). Male bisexual arousal: A matter
of curiosity? Biological Psychology, 94, 479–489. http://dx.doi.org/10
.1016/j.biopsycho.2013.09.007

Rieger, G., & Savin-Williams, R. C. (2012a). The eyes have it: Sex and
sexual orientation differences in pupil dilation patterns. PLoS ONE, 7,
e40256. http://dx.doi.org/10.1371/journal.pone.0040256

Rieger, G., & Savin-Williams, R. C. (2012b). Gender nonconformity,
sexual orientation, and psychological well-being. Archives of Sexual
Behavior, 41, 611–621. http://dx.doi.org/10.1007/s10508-011-9738-0

Romeo, R. D., Richardson, H. N., & Sisk, C. L. (2002). Puberty and the
maturation of the male brain and sexual behavior: Recasting a behavioral
potential. Neuroscience and Biobehavioral Reviews, 26, 381–391. http://
dx.doi.org/10.1016/S0149-7634(02)00009-X

Rosenthal, A. M., Sylva, D., Safron, A., & Bailey, J. M. (2011). Sexual
arousal patterns of bisexual men revisited. Biological Psychology, 88,
112–115. http://dx.doi.org/10.1016/j.biopsycho.2011.06.015

Rule, N. O., Ambady, N., Adams, R. B., Jr., & Macrae, C. N. (2008).
Accuracy and awareness in the perception and categorization of male
sexual orientation. Journal of Personality and Social Psychology, 95,
1019–1028. http://dx.doi.org/10.1037/a0013194

Rule, N. O., Ambady, N., & Hallett, K. C. (2009). Female sexual orien-
tation is perceived accurately, rapidly, and automatically from the face
and its features. Journal of Experimental Social Psychology, 45, 1245–
1251. http://dx.doi.org/10.1016/j.jesp.2009.07.010

Rupp, H. A., & Wallen, K. (2008). Sex differences in response to visual
sexual stimuli: A review. Archives of Sexual Behavior, 37, 206–218.
http://dx.doi.org/10.1007/s10508-007-9217-9

Sanday, P. R. (1981). The socio-cultural context of rape: A cross-cultural
study. Journal of Social Issues, 37, 5–27. http://dx.doi.org/10.1111/j
.1540-4560.1981.tb01068.x

Savic, I., Berglund, H., & Lindström, P. (2005). Brain response to putative
pheromones in homosexual men. Proceedings of the National Academy

of Sciences of the United States of America, 102, 7356–7361. http://dx
.doi.org/10.1073/pnas.0407998102

Savic, I., Garcia-Falgueras, A., & Swaab, D. F. (2010). 4 Sexual differen-
tiation of the human brain in relation to gender identity and sexual
orientation. In I. Savic (Ed.), Progress in brain research (Vol. 186, pp.
41–64). Oxford, UK: Elsevier. http://dx.doi.org/10.1016/B978-0-444-
53630-3.00004-X

Savic, I., & Lindström, P. (2008). PET and MRI show differences in
cerebral asymmetry and functional connectivity between homo- and
heterosexual subjects. Proceedings of the National Academy of Sciences
of the United States of America, 105, 9403–9408. http://dx.doi.org/10
.1073/pnas.0801566105

Savin-Williams, R. C. (2005). The new gay teenager. Cambridge, MA:
Harvard University Press. http://dx.doi.org/10.4159/9780674043138

Schulz, K. M., Molenda-Figueira, H. A., & Sisk, C. L. (2009). Back to the
future: The organizational-activational hypothesis adapted to puberty
and adolescence. Hormones and Behavior, 55, 597–604. http://dx.doi
.org/10.1016/j.yhbeh.2009.03.010

Singh, D., Vidaurri, M., Zambarano, R. J., & Dabbs, J. M., Jr. (1999).
Lesbian erotic role identification: Behavioral, morphological, and hor-
monal correlates. Journal of Personality and Social Psychology, 76,
1035–1049. http://dx.doi.org/10.1037/0022-3514.76.6.1035

Slaughter, L., Brown, C. R. V., Crowley, S., & Peck, R. (1997). Patterns of
genital injury in female sexual assault victims. American Journal of
Obstetrics and Gynecology, 176, 609–616. http://dx.doi.org/10.1016/
S0002-9378(97)70556-8

Spape, J., Timmers, A. D., Yoon, S., Ponseti, J., & Chivers, M. L. (2014).
Gender-specific genital and subjective sexual arousal to prepotent sexual
features in heterosexual women and men. Biological Psychology, 102,
1–9. http://dx.doi.org/10.1016/j.biopsycho.2014.07.008

Spence, J. T., & Buckner, C. (1995). Masculinity and femininity: Defining
the undefinable. In P. J. Kalbfleisch & M. J. Cody (Eds.), Gender,
power, and communication in human relationships (pp. 105–138). Hills-
dale, NJ: Erlbaum.

Steensma, T. D., van der Ende, J., Verhulst, F. C., & Cohen-Kettenis, P. T.
(2013). Gender variance in childhood and sexual orientation in adult-
hood: A prospective study. Journal of Sexual Medicine, 10, 2723–2733.
http://dx.doi.org/10.1111/j.1743-6109.2012.02701.x

Strassberg, D. S., & Lowe, K. (1995). Volunteer bias in sexuality research.
Archives of Sexual Behavior, 24, 369–382. http://dx.doi.org/10.1007/
BF01541853

Suschinsky, K. D., & Lalumière, M. L. (2011). Prepared for anything?:
An investigation of female genital arousal in response to rape cues.
Psychological Science, 22, 159 –165. http://dx.doi.org/10.1177/
0956797610394660

Suschinsky, K. D., Lalumière, M. L., & Chivers, M. L. (2009). Sex
differences in patterns of genital sexual arousal: Measurement artifacts
or true phenomena? Archives of Sexual Behavior, 38, 559–573. http://
dx.doi.org/10.1007/s10508-008-9339-8

Sylva, D., Safron, A., Rosenthal, A. M., Reber, P. J., Parrish, T. B., &
Bailey, J. M. (2013). Neural correlates of sexual arousal in heterosexual
and homosexual women and men. Hormones and Behavior, 64, 673–
684. http://dx.doi.org/10.1016/j.yhbeh.2013.08.003

Thornhill, R. (1980). Rape in Panorpa scorpionflies and a general rape
hypothesis. Animal Behaviour, 28, 52–59. http://dx.doi.org/10.1016/
S0003-3472(80)80007-8

Thornhill, R., & Thornhill, N. W. (1983). Human rape: An evolutionary
analysis. Ethology and Sociobiology, 4, 137–173. http://dx.doi.org/10
.1016/0162-3095(83)90027-4

Timmers, A. D., Bouchard, K. N., & Chivers, M. L. (in press). Sexual
arousal patterns to audiovisual stimuli among bisexual women. Journal
of Bisexuality.
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