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Bisexuality and /s/ production
Chloe Willis"

Abstract. The belief that there are systematic differences in speech production as a
function of sexual orientation has inspired a vast body of linguistic research
investigating the acoustic correlates of sounding queer. Although gay-sounding
voices and to a lesser extent lesbian-sounding voices are well represented in this
literature, bisexuality is conspicuously absent. The current study addresses this gap
through an acoustic analysis of bisexual English speakers’ read speech vis-a-vis
lesbian, gay, and straight speakers, specifically attending to three measures of the
voiceless alveolar fricative /s/: center of gravity, skew, and duration. A qualitative
analysis of post-test participant information surveys contextualizes the statistical
results. The study finds that bisexual women and men do not pattern consistently
with lesbian, gay, or straight speakers, or even with each other. The results call into
question the common methodological practice of grouping bisexual speakers with
lesbian and gay speakers a priori and underscore the importance of intersectionality,
gender normativity, and ideology in sociophonetic studies of sexuality and the voice.
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1. Introduction. Gaudio’s (1994) influential work on the pitch properties of gay and straight
men’s speech inspired numerous similar sociophonetic studies investigating the acoustic corre-
lates of sounding queer. Many of these studies focus exclusively on gay men or sounding gay
(e.g., Smyth, Jacobs & Rogers 2003, Campbell-Kibler 2011), whereas relatively few studies fo-
cus on sounding lesbian (e.g., Van Borsel et al. 2013, Barron-Lutzross 2015). There are no
sociophonetic studies centering bisexual speakers to my knowledge, though see Thorne (2013)
for an ethnographic study. However, some studies on queer-sounding voices include a small
number of bisexual participants (e.g., Pierrehumbert et al. 2004, Munson et al. 2006a, 2006b). In
such cases, bisexual speakers are usually categorized with lesbian and gay speakers. While stud-
ies such as the work by Pierrehumbert and colleagues (2004) provide empirical justification for
categorizing bisexual speakers with lesbian and gay speakers, many do not. The assumption that
bisexual speakers will pattern with lesbian and gay speakers is made a priori. The findings re-
ported here, however, trouble this assumption. All of this to say that, while much is known about
sexuality and the voice, we cannot conclude that sexuality has acoustic correlates that go beyond
ideologies of lesbian or gay and straight difference at this point.

Bisexuality makes important theoretical contributions to how the intersection between gen-
der and sexuality is understood. Zimman (2013) points out that the intersection between gender
and sexuality is often left implicit in sociophonetic studies, rendering the theorization of the in-
terplay between the two incomplete (though see Munson et al. 2006a:234). Most experimental
sociophonetic studies of sexuality and the voice are designed such that participants are catego-
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rized as straight or queer and results are interpreted as deviance from the straight norm. In other
words, participants are positioned as normative or straight on the one hand and as queer or non-
normative on the other. When bisexual speakers are included in these studies, they are placed in
the queer or LGB category. However, this non-normative positioning does not necessarily reflect
how bisexual people experience the intersection between gender, sexuality, and normativity in
daily life. The intersection between gender and sexuality and its interplay with normativity shifts
between contexts for many bisexual people. Bisexual people in different-gender relationships are
often perceived as normative, in terms of both gender and sexuality. In contrast, bisexual people
in same-gender relationships are typically not perceived as normative for sexuality, which has
implications for the perception of their gender. Of course, there are bisexual people who are per-
ceived as non-normative regardless of the gender of their partner on the basis of their own gender
presentation or other indexes of sexuality. These situations are meant to be heuristic rather than
an exhaustive description of bisexual people’s experiences. The point is that the potential fluidity
and dynamic nature of gender and sexuality is particularly salient for bisexual people and that
their experiences are not adequately accounted for by the most common experimental designs. In
short, bisexuality troubles the underlying ideologies of gender, sexuality, and normativity that
are left implicit in many studies of sexuality and the voice.

2. Literature on sexuality and the voice. A variety of potential acoustic correlates of sounding
gay or sounding lesbian have been investigated over the years. The most thoroughly analyzed
feature is pitch or FO (e.g., Gaudio 1994, Smyth et al. 2003, Levon 2011, Van Borsel et al. 2013),
although vowels (e.g., Linville 1998, Pierrehumbert et al. 2004, Rendall et al. 2008, Zimman
2013) and other fricatives, like /[/ (e.g., Munson et al. 2006a), have also been examined. The
results of these studies have been inconsistent and occasionally even contradictory. For example,
Waksler (2001) reports no significant differences in pitch or pitch variability between lesbian
and straight women, whereas Van Borsel and colleagues (2013) find that lesbian women produce
significantly lower mean FO and fewer pitch fluctuations compared to straight women.

Analyses of /s/, on the other hand, have produced relatively consistent results (Zimman
2013). Several perception studies have found that variation in /s/ is a particularly salient cue
when listeners make judgements about sexuality in the North American, English-speaking con-
text (e.g., Munson et al. 2006b, Levon 2007, Campbell-Kibler 2011). The results of production
studies are slightly less stable, but overall findings indicate a correlation between /s/ production
and sexual orientation, especially for men. Multiple studies report significant differences in how
gay and straight men produce /s/ with respect to center of gravity (e.g., Munson et al. 2006b,
Zimman 2013, Hazenberg 2016), skew (e.g., Munson et al. 2006a,b), and duration (e.g., Crist
1997, Linville 1998). Results are less consistent when comparing queer and straight women, but
Hazenberg (2016) and Munson and colleagues (2006a) report significant differences in /s/ center
of gravity between these two groups, more specifically that queer women produce /s/ with a low-
er center of gravity relative to straight women.! In short, evidence suggests that an analysis of /s/
is an appropriate starting point for incorporating bisexuality into the literature.

! Hazenberg (2016) describes their participants as cisgender lesbian women or queer cisgender women, whereas
Munson and colleagues (2006a) group lesbian and bisexual women together, such that the umbrella term reading of
queer is fitting.
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3. Methodology.

3.1. PARTICIPANTS. Participants were 27 graduate and undergraduate students at the University of
California, Santa Barbara. There were 5 speakers in each group, except for bisexual men; only
two eligible bisexual men participated (Table 1). All participants identified as cisgender, were
native English speakers, and were between 18 and 30 years old. Exploratory t-tests indicated that
the gay men were significantly older than the other groups of men in this study (t = 1.79, p=
0.03), but there was no significant difference between the bisexual women and men and the other
groups of women and men. Most speakers identified as white (n = 15), but Latinx (n = 5), Asian
(n=3), and mixed race (n = 4) speakers were also represented. The vast majority of participants
identified one or more locations the US as their place(s) of origin (n = 23), with California being
particularly well represented. Two participants reported locations in the US and Europe as their
places of origin and one participant identified India as their place of origin.

Group n Mean Age Age Range Race/Ethnicity | Place of
Origin
Bisexual 5 21 18-26 1 Latinx/PI US
women 4 white
Bisexual men | 2 19 18-19 1 Latinx US
1 white
Lesbian 5 21 19-26 1 Latinx/white | 3 US
women 3 white 2 US & Eu-
1 white/Jewish | rope
Gay men 5 25 18-30 1 Asian 4 US
1 Latinx/white | 1 India
3 white
Straight 5 19 18-20 2 Asian US
women 1 Latinx
2 white
Straight men | 5 19 18-20 3 Latinx US
2 white

Table 1. Participant information

3.2. STIMULL Participants were recorded reading the Rainbow Passage (Fairbanks 1960), a pho-
netically balanced scientific passage about rainbows, as well as a list of 240 phonetically
balanced sentences (Rothauser 1969). Speakers recorded the passage first and the sentences sec-
ond. They were instructed to read the passage and all sentences twice only and to say the stimuli
as naturally as possible. The analysis in this paper draws only from participants’ first reading of
the passage.

3.3. PROCEDURE. Participants were recorded in a sound-attenuated booth using Audacity (Audac-
ity Team 2019). Recordings were sampled at a 44.1 kHz rate with 16-bit quantization using
either a Blue Snowball iCE USB Condenser microphone, a Blue Yeti USB microphone, or an
AKG C 3000 B microphone. I impressionistically noticed no significant difference in audio qual-
ity between the three microphones.

During the informed consent process, speakers were told that they were participating in a
two-part study on LGBQ and allied voices in California. They were told that they would be fur-
ther debriefed on how their data would be used after recording was completed and that they
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would have the opportunity to withdraw consent and destroy their data at that time. After obtain-
ing their initial consent, participants filled out a pre-test survey asking for personal information
such as age, gender, sexuality, race/ethnicity, languages spoken, and so forth. When they fin-
ished recording, speakers filled out a post-test survey asking them about their gender
stereotypicality and romantic partner preferences. Finally, participants were debriefed on how I
intended to use their recordings and were reminded of their right to withdraw consent. None opt-
ed to do so.

3.4. ANALYSIS. Participants’ first readings of the Rainbow Passage (Fairbanks 1960) were tran-
scribed in Praat (Boersma 2011) and word-initial tokens of /s/ were extracted using a Python
script. The script generated measurements for center of gravity, skew, kurtosis, and standard de-
viation. Tokens in the word STRIKE and the phrase FRIENDS SAY were discarded due to their
phonological context. Specifically, /s/ retraction in /st1/ clusters in words such as STRIKE is well
documented (e.g., Shapiro 1995) and there is a tendency for the final /z/ in ‘friends’ to blend with
the initial /s/ in ‘say’, making the token difficult to segment consistently. Disfluencies and tokens
judged to contain periodicity were also discarded, leaving mean of 13.78 tokens per person and
372 tokens total. During this process I also manually checked measurements that were atypical:
tokens in which the center of gravity was lower than 4 kHz or higher than 8.5 kHz and tokens in
which the skew was less than -2 or more than 2. All measurements were checked manually for
tokens flagged as atypical. Duration was also hand measured for every token when I looked for
periodicity.

3.5. STATISTICAL METHODOLOGY. Once the data was processed, I fit a linear mixed effects re-
gression model for each dependent variable: center of gravity, skew, and duration. Models were
fit using the Imer function from the ImerTest package in R (R Core Team 2019). SPEAKER and
WORD were included as random effects with varying intercepts in each of the models. For mod-
el selection, I used the drop! function from the Ime4 package to select for the model with the
best fit. The anova function from base R was used to determine the significance of the main ef-
fects. Finally, post-hoc pairwise comparisons were calculated using the relevel function from
base R in order to capture the differences between all six groups. The Bonferroni method was
used to compensate for evaluating the models multiple times, up to five times in the case of the
center of gravity model.

It is pertinent to clarify at this point why I will report both Bonferroni-corrected significance
values and uncorrected values in this paper. The first reason is a matter of convention: adjust-
ments like the Bonferroni correction are not used consistently in experimental studies of
sexuality and the voice, so it is not unusual to report unadjusted results. The second reason is a
matter of the correction itself. The Bonferroni method is known for being intolerant of Type I
errors; it can fail to detect true differences and is potentially overly conservative (Lee & Lee
2018:237). Given these two points, I believe it is appropriate to report both sets of values, keep-
ing in mind that the corrected values are held to a more rigorous standard.

4. Statistical results.

4.1. CENTER OF GRAVITY MODEL. Center of gravity (COG) measurements (n = 372) were subject-
ed to a linear mixed-effects regression model. The model selection process indicated that the
maximal model with GENDER, SEXUALITY and their interaction was the best fit. GENDER
was a significant main effect, such that women generally produced /s/ with a higher COG than
men (¥*(1) = 5.9, p =0.01). The interaction GENDER*SEXUALITY was also a significant main
effect (x?(1) = 9.5, p < 0.01) (Figure 1). SEXUALITY was not a significant main effect, but

72



could not be removed from the model due to its participation in a significant interaction. The
fixed effects explained about 29% of the variance (R2m = 0.29) and the random effects ex-

plained about 38% of the variance (R2c = 0.68). The random effect SPEAKER explained 6.6
times more variance than the random effect WORD.
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Figure 1. COG model effects plot

Among the women in this study, straight women produced /s/ with the highest estimated
COG (8288 Hz), followed by bisexual women (8109 Hz), and then lesbian women (6711 Hz)
(Table 2, Figure 1). The straight and bisexual women in this sample produced COG estimates
that fell on the higher end of the expected range for women (6.4-8.5 kHz), whereas lesbian wom-
en’s COG estimates were on the lower end (Zimman 2017).

Fixed effects Estimate Std. error df t value Pr(>|t)
Intercept 8109.01 362.54 23.26 22.367 <2e-16 ***
(bisexual women)

Gender:M -1578.87 658.73 20.91 -2.397 0.026 *
(bisexual men)

Sexuality:Lesbian/gay | -1498.13 498.14 20.94 -3.007 0.007 **
(lesbian women)

Sexuality:Straight 79.11 498.29 20.97 0.159 0.875
(straight women)

Gender:M, Sexuali- 1897.97 825.87 20.92 2.298 0.032 *
ty:Lesbian/gay

(gay men)

Gender:M, Sexuali- -12.85 825.97 20.93 -0.016 0.988
ty:Straight

(straight men)

Table 2. COG model coefficients table
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As for the men in the study, gay men produced the highest estimated COG (6930 Hz), fol-
lowed by straight men (6696 Hz), and then bisexual men (6630 Hz) (Table 2, Figure 1). The
estimate for gay men is on the higher end of expected COG values for men, but is still within the
range considered typical (4-7 kHz) (Zimman 2017). Bisexual men’s and straight men’s COG
estimates are well within the expected range.

In the initial evaluation of the model (Table 2), a significant difference was found between
bisexual women and lesbian women, such that bisexual women produced /s/ with a higher COG
than lesbian women (p < 0.01). A significant difference between bisexual women and bisexual
men was also found, such that bisexual women produced /s/ with a higher COG than bisexual
men (p <0.05). Similarly, a significant difference between bisexual women and gay men was
found, such that bisexual women produced /s/ with a higher COG than gay men (p < 0.05). There
were no significant differences between bisexual women and straight women or straight men.
4.2. COG POST-HOC PAIRWISE COMPARISONS. The model was releveled four times in order to ex-
amine the full set of pairwise comparisons for each group (five evaluations overall). Comparing
within gender but across sexuality (Table 3), significant differences between bisexual women
and lesbian women (p < 0.01) as well as lesbian women and straight women (p < 0.01) were
maintained before and after the correction. No significant differences in COG were found be-
tween the groups of men.

Gender Sexuality Raw p-value Unadjusted Bonferroni alpha

alpha (p <0.05) | (p <0.01)
Women Bisexual | Lesbian | 0.007 ** *

Bisexual | Straight | 0.875

Lesbian | Straight | 0.005 ok *

Men Bisexual | Gay 0.550

Bisexual | Straight | 0.921

Gay Straight | 0.510

Table 3. COG within-gender cross-sexuality pairwise comparisons

Comparing within sexuality but across gender (Table 4), the significant difference between
bisexual women and men was lost after the correction. However, a significant difference be-
tween straight women and men maintained before and after the correction, such that straight
women produced /s/ with a higher COG compared to straight men. This result is not surprising,
given findings in previous literature on COG and gender difference (e.g., Munson et al. 2006b).

Group Raw p-value Unadjusted alpha | Bonferroni alpha
(p <0.05) (p <0.01)
*

Bisexual | Bisexual | 0.026
women | men

Lesbian | Gay 0.529
women | men
Straight | Straight | 0.004 3k *

women men

Table 4. COG within-sexuality cross-gender pairwise comparisons

4.3. SKEW MODEL. Skew measurements (n = 372) were subjected to a linear mixed-effects re-
gression model. The model selection process indicated that neither GENDER, SEXUALITY nor
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their interaction contributed to the overall fit of the model. The random effects SPEAKER and
WORD accounted for about 58% of the variance in the data, with SPEAKER explaining 43
times more variance than WORD. These results are surprising, given that previous studies such
as the work by Munson and colleagues (2006a,b) have found relatively strong evidence for dif-
ferences in skew, especially between gay and straight men. Measures of central tendency and
dispersion, however, suggest that the gay men in this sample produced /s/ with smaller skew val-
ues than straight men, which aligns with previous research (Munson et al. 2006a,b) (Figure 2).

Skew of /s/ by group
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Figure 2. Distribution of skew by group

I posit a few plausible explanations for these unexpected results. The first is concerned with
statistical methodologies. Over the years, a variety of modeling approaches have been used in
sociophonetic studies of sexuality and the voice—MANOVA (e.g., Pierrehumbert et al. 2004,
Munson et al. 2006a), ANOVA (e.g., Munson et al. 2006b, Zimman 2013), and regression mod-
els (e.g., Campbell-Kibler 2011, Zimman 2017) to name a few. Perhaps, then, inconsistent
results between studies are artefacts of different methodological choices. Another possibility is
that different speakers use distinct combinations of features to index sexuality and this particular
set of speakers happens to not employ skew (Zimman, 2013). Alternatively, this group of speak-
ers may index sexuality through skew but the sample size is too small to detect an effect. Yet
another explanation is couched in intersectionality theory. Considering that SPEAKER is the
vastly more important of the two random effects, it is possible that the influence of some other
axis of identity that is embedded within SPEAKER, such as race, ethnicity, or regional affilia-
tion, is the key. I will return to the importance of intersectionality later in this paper, but suffice
to say for now that more work on the intersection between gender, sexuality, and other axes of
identity is needed (though see Campbell-Kibler 2011, Pharao et al. 2014, Podesva & Van Hof-
wegen 2014, Mendoza 2020).

4.4. DURATION MODEL. Duration measurements (n = 372) were subjected to a linear mixed-
effects regression model. The model selection process indicated that a model with just
SEXUALITY was the best fit and that SEXUALITY was a significant main effect (}*(1) = 29.9,
p <0.001). The main effect GENDER and the GENDER*SEXUALITY interaction were not
significant and thus were excluded from the final model (Table 5).
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Fixed effects Estimate Std. error df t value Pr(>|t)
Intercept 0.0567 0.006 22.834 9.163 4.14e-09 ***
(bisexual)

Sexuality:Lesbian/Gay | 0.012 0.005 23.971 2.433 0.023 *
Sexuality:Straight 0.0343 0.005 24.001 6.921 3.71e-07 ***

Table 5. Duration model coefficients table

Bisexual speakers produced /s/ with the shortest estimated duration (57 ms), followed by
lesbian and gay speakers (69 ms), with straight speakers producing the longest /s/ tokens (91 ms)
(Figure 3, Table 5). The fixed effects accounted for about 24% of the variance (R2m = 0.24) and
the random effects SPEAKER and WORD accounted for about 45% of the variance (R2¢ =
0.68).
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Figure 3. Duration model effects plot

WORD accounted for 3.5 times more variance than SPEAKER. As for possible confounds, I
compared a model in which TOKEN was included as a random effect instead of WORD to in-
vestigate the influence of token position within the passage. TOKEN was represented as a factor
with two more levels than WORD (14 levels versus 12 levels), as the words ‘since’ and ‘size’
were repeated twice in the passage. Model comparison with the anova function from base R indi-
cated no significant difference between the two models. However, I did not control for global
speech rate, which may have had an effect on the results.

4.5. DURATION POST-HOC PAIRWISE COMPARISONS. The model was releveled one time in order to
examine the full set of pairwise comparisons for each group (two evaluations total). Significant
differences were found between all three groups: bisexual speakers and lesbian/gay speakers (p <
0.05), bisexual speakers and straight speakers (p < 0.001), as well as lesbian/gay speakers and
straight speakers (p < 0.001) (Table 6). All differences maintained significance before and after
the Bonferroni correction.

Group Comparison Raw p-value Unadjusted alpha Bonferroni alpha
(p <0.05) (p <0.025)

Bisexual Lesbian/Gay | 0.023 * *

Bisexual Straight 3.71e-07 ok ok

Lesbian/Gay | Straight 4.77e-05 oAk oAk

Table 6. Duration post-hoc pairwise comparisons
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5. Qualitative analysis of post-test surveys. The post-test survey asked participants about the
gender(s) to which they experience attraction as well as how they perceive themselves relative to
gender stereotypes. I will focus on the gender stereotypicality section of the survey in this paper.
Participants answered the questions “how stereotypically feminine do you consider yourself?”
and “how stereotypically masculine do you consider yourself?”” by selecting a number on a Lik-
ert scale in which 1 meant “not at all stereotypically feminine/masculine” and 7 meant “very
stereotypically feminine/masculine”. All but one participant provided ratings on both scales.

The straight participants often rated themselves towards the more extreme ends of the scales,
in line with normative expectations for their gender (Table 7). All of the straight women rated
themselves as more feminine than masculine. Likewise, all of the straight men rated themselves
as more masculine than feminine. Lesbian women and gay men, however, rated themselves more
towards the middle of the scale for both measures and did not systematically rate themselves as
more feminine or masculine by group.

Group Femininity Rating Masculinity Rating
mean range mean range
Bisexual women 5 3-6 3 1-5
Bisexual men 4 3-5 4 3-5
Lesbian women 4 3-5 3 24
Gay men 3 2-5 4 3-5
Straight women 6 5-7 2 1-3
Straight men 2 1-3 6 5-7

Table 7. Gender stereotypicality ratings by group

As for the bisexual participants, the two bisexual men who participated provided exactly op-
posite ratings: one bisexual man rated himself as more masculine (5) than feminine (3), while the
other bisexual man rated himself as more feminine (5) than masculine (3). Most of the bisexual
women rated themselves as more feminine (5-6) than masculine (1-2). However, one bisexual
woman rated herself as more masculine (5) than feminine (3).

At this point, I will tentatively suggest that the bisexual men evaluated their gender stereo-
typicality in a way that is more similar to the gay men in this sample. I base this conclusion on
the following: (1) neither the bisexual men nor the gay men systematically rated themselves as
more feminine or more masculine as a group and (2) bisexual men’s and gay men’s ratings were
both on the less extreme ends of the scales. In contrast, the majority of bisexual women evaluat-
ed their gender stereotypicality in a way that seems more similar to the straight women in this
study. Four out of five bisexual women identified as more stereotypically feminine than mascu-
line and provided ratings on the more extreme ends of the scales, similar to the straight women
who participated. The one bisexual woman who judged herself as more masculine than feminine
was just one of two in the whole sample to do so (the other being a lesbian woman).

6. Discussion. Before discussing the implications of these findings, I briefly summarize the key
statistical results (Table 8). For center of gravity, bisexual women produced /s/ with a signifi-
cantly higher center of gravity relative to lesbian women before and after the correction.
Moreover, bisexual women produced /s/ with higher center of gravity relative to bisexual men,
but this finding was no longer significant after the correction. No differences were found be-
tween bisexual women and straight women or among any of the groups of men. The skew model
selection process indicated that neither GENDER, SEXUALITY, nor their interaction contribut-
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ed to the overall fit of the model. The random effect SPEAKER explained most of the variation.
For duration, bisexual speakers produced shorter /s/ tokens than both lesbian and gay speakers
and straight speakers before and after the correction, though these results could be confounded
by global speech rate. In short, bisexual speakers do not consistently pattern with either lesbian,
gay or straight speakers, or even with each other in the statistical models.

Center of gravity Skew Duration

Significant difference between | No significant main effects Significant differences be-

bisexual and lesbian women tween all three groups before

before and after correction Most variation was explained | and after correction

by random effect SPEAKER

No difference between bisex- Bisexual speakers’ duration

ual and straight women was the shortest, followed by
lesbian/gay and then straight

Significant difference between speakers

bisexual women and men be-

fore correction only

No difference between the

groups of men

Table 8. Summary of key statistical results

The duration findings are particularly noteworthy in that the statistical model had the strong-
est evidence with respect to the Chi-squared values of the main effects and the p-values of the
pairwise comparisons, yet the results contradict previous studies. Research on sexuality and du-
ration has generally argued that increased duration is associated with sounding gay (e.g., Crist
1997, Linville 1998, Rogers, Smyth & Jacobs 2000, but see Levon 2007 for an exception). How-
ever, the current study finds that lesbian and gay speakers produce /s/ with shorter duration than
straight speakers, and that bisexual speakers produce /s/ with the shortest duration overall. Addi-
tional evidence is needed to explain why these results are inconsistent with earlier research and
what exactly is being indexed by duration.

The qualitative analysis of the gender stereotypicality ratings complements the results of the
statistical analyses in that consistent patterns did not arise between bisexuals and non-bisexuals,
between bisexual women and bisexual men, or between members of the same gender-sexuality
group. Although some of the bisexual women appear to pattern with straight women and there
are some parallels between bisexual men’s and gay men’s ratings, bisexual speakers did not de-
finitively pattern with any other group. Moreover, bisexual participants’ gender stereotypicality
ratings were not consistent among themselves. Most bisexual women rated themselves as more
feminine than masculine, but one did not; the two bisexual men provided perfectly mirrored rat-
ings, such that one identified as more feminine than masculine and the other identified as more
masculine than feminine.

Taken together, the results of both the statistical and the qualitative analyses suggest that bi-
sexual women and men experience gender, sexuality, and their intersection in distinct ways. How
bisexual speakers orient to gender and sexuality vis-a-vis other axes of identity such as race is
outside the scope of this paper, but the findings reported here provide empirical justification for
the insights of intersectionality. In an intersectional framework, it is understood that different
axes of identity interact in inextricable, non-additive ways (c.f. Crenshaw 1989). From this view,
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a plausible conclusion is that variation in /s/ production is not a matter of simply adding the ef-
fects of gender and sexuality (or other axes of identity) together for all measures in all contexts.
Rather, one might expect various axes of identity to be foregrounded or downplayed in distinct
ways between variables and between groups. That is, in fact, exactly what is reported here—
bisexual women and men pattern with each other in some respects and members of their gender
in others and there are cases when their behavior is too complex to draw neat parallels. All in all,
the complexity of these findings illustrates that bisexuality is not just a number on a Kinsey scale
nor is it a straightforward amalgam of lesbianism/gayness or straightness; bisexuality is an iden-
tity in its own right that is worthy of empirical investigation.

In turn, these results have implications for the methodologies used in experimental socio-
phonetic studies of sexuality and the voice. The finding that bisexual speakers do not pattern
consistently with lesbian and gay speakers in either the statistical models or the qualitative analy-
sis casts doubt upon an a priori LGB category, underscoring the need for planned comparisons
between these groups during initial data exploration. Put differently, bisexual speakers should
occupy a distinct category unless there is empirical justification otherwise.

This study also has implications that extend beyond production studies to perception studies.
Typically, sexuality judgements in perception studies are elicited using a binary forced-choice
task (e.g., Smyth, Rogers & Jacobs 2003) or an odd-point scale (e.g., Munson et al. 2006a). In
the forced-choice paradigm, listeners are presented with a voice and asked to evaluate it as lesbi-
an- or gay-sounding or as straight-sounding. This paradigm precludes the possibility of a voice
sounding anything other than unambiguously lesbian, gay or straight and reinforces a binary un-
derstanding of sexuality.? In the odd-point scale paradigm, listeners are asked to evaluate the
sexuality of voices on a 5, 7, or 9-point Likert scale in which one end represents lesbian- or gay-
sounding and the other straight-sounding. This paradigm too renders unintelligible those voices
that are not clearly lesbian-, gay-, or straight-sounding. It is not clear what, or rather who, the
middle of a Likert scale represents nor is there any empirical reason to assume that all partici-
pants interpret these scales in the same way. The crux of this argument is not to undermine
previous work on sexuality and the voice, which has been valuable in shedding light on mono-
sexual identities.> Rather, my intent is to highlight that binary ideologies of gender, sexuality,
and normativity underlie some common experimental methodologies used in sociophonetic stud-
ies and that linguistic knowledge of sexuality and the voice loses nuance when these ideologies
go uninterrogated. Attention to non-monosexual identities, such as bisexuality, extends the theo-
rization of sexuality and the voice beyond ideologies of lesbian, gay, and straight difference.

7. Conclusion. This study makes several contributions to research on sexuality and the voice. To
begin with, the statistical results suggest that more work on duration is needed. Duration is rela-
tively understudied in relation to gender and sexuality compared to center of gravity or skew, but
the duration model reported here had the strongest evidence of variation in /s/. Moreover, the
results of the statistical and qualitative analyses indicate that bisexual speakers do not pattern
systematically with lesbian or gay speakers, calling into question the practice of grouping them
together a priori. Finally, bisexual speakers did not pattern consistently as a group in the statisti-
cal or qualitative analyses. Taken together, these findings indicate that close attention to the role
of ideology, normativity, and intersectionality is needed in order to provide stronger theoretical

2 A binary approach may be appropriate depending on the research question. However, the choice to employ such a
design should be measured and intentional.

3 The term monosexual refers to people who experience romantic, sexual, or affectional desire for only one gender
(LGBTQIA+ Glossary, n.d.).
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grounding in future studies of sexuality and the voice. As sociophonetic research becomes more
inclusive, it is imperative that researchers render more transparent the assumptions embedded
within experimental methodologies. Such transparency is not only a matter of rigor, but also of
ethics.
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