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Abstract

Trans people tend to be well aware of the ways in which (per-
ceived) gender is indexically linked to the voice. Focusing on
the understudied population of trans men, we present one of the
first studies on style shift in trans speakers, considering the pho-
netic features of trans men’s speech in different contexts, and
their own beliefs about vocal cues to gender perception. Our
participants (n = 7) provided read speech samples with con-
trasting imagined listeners, and discussed their voices and ex-
periences in semi-structured interviews. Acoustic and qualita-
tive analyses show that our participants adopted lower, narrower
pitch ranges when they imagined speaking to a stranger, though
individuals differed in the ways they altered their vowel for-
mants and /s/ production. The interview data provide further in-
sights into trans men’s speech styles, self-monitoring, and pur-
suit of authenticity, highlighting shared concerns about voice
training apps, safety, and representation for trans people.
Index Terms: trans men, trans voices, speech and gender,
speaker identity features, style shift

1. Introduction

When hearing an unfamiliar voice, with or without seeing the
speaker, we quickly form beliefs about their identity: the voice
can convey information about a person’s gender, age, place of
origin, social class, language background, state of health, per-
sonality, and more (for an overview, see [1]). Studying the vocal
cues that may lead listeners to place a speaker in one category or
another has been a productive topic of research both in human
communication and speech technology.

Gender is a social categorisation that is important to many
individuals’ sense of personal identity, and one that appears es-
pecially salient in conversation and interaction: our interlocu-
tor’s gender can inform the way we speak about and to them.
The voices of trans people' may not always match the (culture-
and time-bound) expectations of cisgender® listeners. Due to
this, trans people face a risk of stress, embarrassment or harm
in certain interactions like introducing oneself to or speaking on
the phone with an unfamiliar person, who may misgender them
(presume their gender incorrectly) based on vocal cues. There-
fore, with or without gender-affirming speech therapy or voice
training, many trans people consciously manipulate features of
their speech in order to indicate their experienced gender to in-
terlocutors. Other situations, such as talking with friends, are
less likely to carry such risks, and so we anticipate that trans

I'Those whose gender identity does not align with their sex assigned
at birth. Trans (adjective) was the term most commonly used by our
participants, and therefore we use it here.

2Those whose current gender identity aligns with their sex assigned
at birth.

chughes9@sheffield.ac.uk,

674

e.l.ungless@ed.ac.uk, c.lai@ed.ac.uk

people will vary their speech in context-dependent ways. While
research on trans people’s voices has increased in recent years,
most studies are longitudinal, documenting vocal changes over
time. The ways in which trans people may alter their speech
in different situations, or style-shift, remains a relatively under-
studied topic. This study provides an initial exploration of this
area through an analysis of interview data from trans men, as
experts of their own experience of communicating gender to
listeners through vocal performance, and quantitative analysis
of read speech in two imagined scenarios. Interviews also ex-
plored participants’ relationships with their voices and opinions
on speech technologies. As well as measuring acoustic differ-
ences, our aim was to explore our participants’ own beliefs and
attitudes related to their speech. We find that the trans men we
interviewed tend to speak in a lower, narrower pitch range in
an (imagined) stressful speech context, and that they are self-
aware about this. Beyond the phonetic level, they also reported
changes in lexis, register and behaviour that they would make in
real-world interactions. Several interviewees regarded ‘passing’
as cisgender as primarily a strategy for safety, not a reflection of
their own experienced identity. Understanding this perspective
is important for future directions in the development and evalu-
ation of gender-affirming voice training, among other areas.

1.1. Reflexivity statement

This paper is collaborative work by a group of authors includ-
ing multiple queer and non-binary people and one trans masc
person. The first author, who conducted the interviews, is a
non-binary woman. We acknowledge that interview data is co-
created by researchers and participants. We approach gender
as socially constructed, fluid, and intersectional (i.e. an individ-
ual’s gender presentation is inextricably linked to other facets of
their identity, such as age, class, sexuality, race, and ethnicity).

2. Background

Linguists have studied the relationship between speech and gen-
der for several decades, but until recently, almost all of this
work was limited by conflating gender with sex assigned at
birth, treating it as a binary variable, and failing to include trans
and non-binary participants [2, 3]. Early work assumed differ-
ences in phonetic variables which are indexically linked to gen-
der, such as FO, to be wholly explained by physiological differ-
ences between speakers (e.g. the thickness of the vocal folds).
Contradicting this assumption, research has demonstrated that
gendered speech differences can be perceived in children [4],
whose vocal tracts do not differ significantly before puberty [5];
that speakers’ FO patterns vary across languages and cultures
[6, 7, 8]; that gender presentation is strongly linked to sexuality
[9, 10, 11]; and that trans people can and do modify their voices
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to increase perceived vocal femininity or masculinity [12].

New motivations for exploring speakers’ presentation and
listeners’ perception of gender from vocal cues have also arisen
in computer science. These include the recognition that gen-
dered voices used in new speech technologies can reproduce
outdated sexist attitudes [13], and the increasing awareness that
many people’s gender identities lie outside the boundaries of
two categories, both prompting efforts to create ambiguous or
gender-neutral synthesised voices (e.g. [14]).

Speakers, regardless of gender, adapt their speech depend-
ing on the context. While early work saw this phenomenon as
a product of the amount of attention paid to speech in contexts
with differing levels of formality [15], third-wave sociolinguis-
tics views style shift as the result of speakers actively adapt-
ing their speech according to their own social goals and beliefs
about interlocutors [16]. Style shift has been investigated in gay
and lesbian speakers, with studies highlighting that vocal cues
to sexuality are malleable and that these speakers sometimes al-
ter their speech depending on whether or not they deem their
interlocutor/s or environment to be queer-friendly [17, 18].

Recent years have seen an increase in research on trans
voices, with a particular focus on the impact of gender affirming
healthcare on the voice [19, 20, 21]. For transmasculine people,
these studies tend to document changes in the voice over time
whilst taking testosterone [22, 19]. Because exogenous oestro-
gen tends to have little to no effect on the voices of transfemi-
nine people [23], they are the focus of most of the existing work
on gender-affirming speech therapy [24, 20]. The majority of
these studies take a longitudinal approach, following changes
in participants’ voice recordings at several timepoints before,
during and/or after gender-affirming healthcare. Some of these
studies measure speakers’ manipulation of phonetic variables
that are not expected to change with the investigated healthcare,
thus exploring changes in trans speakers’ stylistic choices over
time as other aspects of their voice and persona change. In gen-
eral, however, the ways in which trans people may manipulate
their speech in different social contexts at a given point in time,
and their reasons for doing so, remain underexplored.

As Zimman [19] points out, trans people are typically very
aware of the ways in which gender is communicated in the
voice, making them poor naive speakers for linguistic stud-
ies. The current work aims to make use of this fact to produce
one of the first qualitative studies considering both the phonetic
features of trans men’s speech in different contexts and their
subjective perceptions (as speakers and, presumably, listeners)
about vocal cues to perceived gender. We record read speech
samples and semi-structured interviews to capture trans men’s
subjective evaluations of their own speech. The research ques-
tions listed below were central to our data generation process,
but we maintained an open, exploratory mindset to additionally
investigate other aspects of speech and gender arising during
our interviews.

RQ 1: Which features of the voice do trans men feel most im-
pact perceived masculinity?

RQ 2: Do speakers experience difficulties with consciously
controlling these vocal features?

RQ 3: What are the acoustic correlates of the features trans
men use to emphasize masculinity?
3. Data collection

We conducted seven in-person interviews with trans men. At
each interview, we also recorded two readings of a passage, hav-
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ing asked the interviewees to imagine reading it over the phone
3, first to a close friend and second to a stranger. Following
prior research on trans voices, which uses the Rainbow Passage
[19, 21], we used a version modified to remove generic ‘he’
and content with religious connotations [25]. All interviews
were conducted in person, in a quiet room on a university cam-
pus. They lasted between 30 and 45 minutes, and participants
were paid 15 GBP. Audio was recorded, with participants’ in-
formed consent, using a Zoom H4N 4-Track Handy Recorder.
The recordings were transcribed with aTrain [26], a tool util-
ising the faster-whisper model for secure offline transcription,
and corrected by hand.

Participants. The names used in this paper are
pseudonyms chosen by the participants. Our seven participants
were recruited via personal and professional networks. They
were all L1 English speakers and described their accents as
Scottish (2), northern English (2), southern English (1), mixed
British (1), and midwestern American (1). Their ages ranged
between 24 and 39 (median = 29, mean = 29.3) years, and the
length of time since they had begun social transition ranged
from 3 to 10 (median = 9, mean = 6.9) years. Participants’
descriptions of their sexuality (several people used multiple de-
scriptors) included gay (3), bisexual (3), queer (3), and pansex-
ual (2). All participants mentioned that their voices had changed
during transition due to hormone therapy (testosterone).

Our participant set is geographically bounded and clearly
not representative of the population of all trans men, and we
would not suggest generalising our findings to larger popula-
tions. We further note that our chosen method of face-to-face
interviews, and recruitment via LGBT+ networks, introduces
a self-selection bias: individuals who are currently experienc-
ing severe vocal dysphoria and are very unhappy about their
speech, or who are uncomfortable talking about their trans iden-
tity, would be unlikely to volunteer for this type of study. How-
ever, it is worth noting that, while small, our sample includes
participants who identify with a range of self-described gen-
ders and sexualities; our seven participants gave six different de-
scriptors for their own gender identities (trans man, man, trans
masculine, trans male, butch, and non-binary trans masculine),
as well as one person expressing a strong preference not to la-
bel his gender at all. This underlines the rich complexity of this
aspect of personal identity.

4. Acoustic analysis

FO, formants and centre of gravity (CoG) of /s/ were anal-
ysed, because all have previously been associated with gender
in speech production and/or perception in English [6, 27, 28].
Rainbow Passage recordings were automatically segmented us-
ing the MFA [29], and all boundaries manually checked and
corrected. Praat [30] was used to extract all pitch frames in
each recording, with a ceiling of 300Hz and a floor between
25Hz and 35Hz chosen for each participant individually. Oc-
tave errors were manually corrected. Values below 70Hz are
typically excluded from similar studies to remove instances of
creaky voice, but subjective listening indicated several partici-
pants made extensive use of creak as a pitch-lowering strategy,
so we decided to include values below 70Hz in this study, leav-
ing more detailed investigation of creaky voice by trans men
as an avenue for future work. F1, F2 & F3 were measured at
the midpoint of each monophthong token using [31]. CoG was

3This encouraged participants to imagine an interlocutor who could
not use visual cues to infer gender.



taken from the middle 80% of each /s/ token using [32].

To evaluate whether the acoustic variables were manipu-
lated by the participants as a group, for each acoustic variable a
linear mixed effects regression model was fitted using Ime4 [33]
in R [34], with imagined listener as a fixed effect and participant
as a random intercept. For the formant models, vowel quality
was also included as a random intercept. We use ImerTest [35]
to test whether the effect of imagined listener was significant
in each model. For all statistical tests, the standard alpha level
of 0.05 was adopted, and Bonferroni correction was applied to
account for the number of comparisons being made.

Table 1 summarises the results of the statistical analysis of
the acoustic data. We see that imagined listener was a signif-
icant predictor of FO. Figure 1 shows the FO distributions for
each participant. All participants individually had a lower me-
dian FO, and also employed less pitch variation (as indicated
by the interquartile range) when the imagined listener was a
stranger compared with a friend.

Table 1: Results of statistical analysis of acoustic measure-
ments: Bonferroni-corrected p-values indicating whether imag-
ined listener was a significant predictor of each feature.

Intercept  Coefficient  Std.
Feature Estimate  Estimate Error Pr>|t])
FO 125.887 -8.189 0.235 <.0071%**
F1 525.096 -6.687 3.757 0.376
F2 1613918  -14.953 9.689 0.615
F3 2647.770  2.342 10.418 1
CoG/s/ 5267.041 -180.883 175401 1
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Figure 1: FO distribution for each participant, by imagined lis-
tener.

The group did not show a significant difference in any of
the other acoustic features across imagined listeners. However,
inspection of individual participants’ use of each feature reveals
that the participants each altered the features in different ways
and to different extents across conditions. Adam and Archie
generally displayed lower formants, which prior research asso-
ciates with masculinity [27], for the reading to a stranger. Other
participants showed negligible differences in formant patterns
across imagined listeners.

Figure 2 shows each participant’s distribution of CoG of
/s/ values by imagined listener. Dimitri, Sam and Tom all
show lower median CoG of /s/ when the imagined listener is
a stranger compared with a friend, while Adam, Archie and
Freddie show little difference in CoG between imagined lis-
tener readings. Interestingly, Brody shows higher CoG when
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the imagined listener is a stranger. Prior linguistics literature
generally links higher CoG of /s/ with femininity, and with the
speech of gay men [28, 36]. Brody shows one of the largest
differences in FO across reading conditions, and so it is possible
that he uses this lower FO to convey his gender, which allows
him to feel comfortable employing a more fronted /s/, perhaps
to index his queerness, similar to what [19] finds for their par-
ticipant Carl, or to add ‘colour’ or ‘character’ to his voice, as
he and other participants expressed a desire to do (see §5).

Adam Archie Dimitri  Freddie Sam

Brody Tom

10000~

7500-
Imagined
Listener

EJ Friend

50001 E3 stranger

I

Centre of Gravity of /s/ (Hz)

2500-

Figure 2: Centre of gravity of /s/ distribution for each partici-
pant, by imagined listener.

5. Qualitative analysis

From the interview data, we first compiled topic lists of vocal
features cited by our participants. Next, a Thematic Analysis
approach was applied to identify recurring themes related to vo-
cal features, speech, masculinity, and perception of gender.
Vocal cues to gender. Relating to RQ1, we asked inter-
viewees to think of speech contexts which might make them
feel self-conscious and alter their speech to avoid being misgen-
dered, then asked for their subjective impressions about what
they might change in those situations. Recurring descriptions
of stressful situations included: speaking to a stranger on the
phone, at work with unfamiliar or mixed audiences, in ‘male-
dominated’ spaces such as the gym or a barbershop, and with
cis male family members. A summary of reported vocal cues
that might be used to convey masculinity is given in Table 2.
The majority of participants mentioned reducing pitch variation
(5) and overall pitch (5). Other linguistic features were also
commonly cited, including informal register or word choice (4;
participants described adopting a ‘pally’ or ‘dude bro’ stance),
and emphasising or broadening their regional accent (3). Some
participants mentioned speaking ‘minimally’, using shorter ut-
terances, less clear enunciation, and fewer politeness markers.
‘Resonance’, gesture, and body language were also identified,
though less frequently, as cues affecting interlocutors’ percep-
tion of gender. Comparing Figure 1 and Table 2, we see that,
overall, the most frequently identified vocal features match the
measured differences between the two imagined contexts in our
reading task: lower pitch and reduced pitch variation.
Perceived effort or difficulty. Addressing RQ2, we asked
participants to describe any difficulties experienced with pro-
ducing these features over time. Responses were mixed: two
participants reported no difficulties; two people mentioned mild
physical sensations of pressure or tightness in the throat; one
recalled that it had been physically uncomfortable to speak
with a controlled pitch in the past, while his voice was break-
ing, but this no longer presented any problems. Three re-



Table 2: List of vocal features mentioned by participants in re-
sponses to the question: What do you play up or down about
the way you speak in situations where you feel self-conscious?

Feature

Pitch |

Pitch variation |
Register, wording
Regional accent 1
Resonance 1
Volume |

Mentioned by

Adam, Dimitri, Freddie, Sam, Tom
Archie, Brody, Dimitri, Freddie, Tom
Adam, Brody, Sam, Tom

Adam, Freddie, Sam

Dimitri

Sam

sponses indicated, rather than physical strain, a degree of in-
creased self-consciousness and mental effort brought about by
self-monitoring and actively trying to control the voice and
pitch range. Emotional and psychological responses were also
recorded: three people remarked that assuming a more stereo-
typically masculine vocal presentation felt inauthentic, ‘funny’,
or ‘forced’. Participants recognised their speech in this mode
as markedly different to when they felt comfortable: speaking
with friends, in queer community, or with women. That is, they
style-shift, possibly similarly to the cis gay men in [18] whose
use of pitch and fronted /s/ was shown to vary between het-
eronormative and queer-inclusive spaces. Several participants
noted that ‘monotone’ speech with little pitch variation was as-
sociated with masculinity and heterosexuality, but felt that their
own speech with a narrower range lacked expressiveness and
could sound ‘gruff’, ‘robotic’, ‘confrontational’, or ‘angry’;
Adam mentioned that if he were to access speech therapy in
future, a potential goal would be learning to add ‘colour’ and
retain his voice’s individual character while speaking in a lower
and narrower pitch range.

Apps for trans voice training. A range of mobile apps
aimed at informal voice training for trans people, typically
allowing users to record their voices and access pitch track-
ing and visual feedback, are available [37]. These were dis-
cussed in several of our interviews, as some participants had
tried voice training apps. Overall, interviewees were scepti-
cal about the apps, regarding their framing as too prescriptive
and questioning the reliability of the classification used to de-
fine typically ‘male’ and ‘female’ FO ranges. Brody, Dimitri,
and Tom indicated a concern that training would be effortful or
time-consuming, and that actively self-monitoring speech could
exacerbate speakers’ self-consciousness and discomfort, doing
more harm than good. Additionally, Archie, Brody, and Sam
commented that such apps would, perhaps inevitably, play into
binary stereotypes about ‘good’, cisnormative gender presen-
tation. These criticisms align with the concerns raised in [37]
around voice training apps reinforcing medicalised narratives
and encouraging conformity to racialised, binary ideals of gen-
der. The participants who made this critique also stressed that
training the voice should be a personal choice, and that all gen-
der presentations should be equally respected: as Sam put it,
‘But if it makes you feel better, I'm not gonna tell you not to
do it, because everyone can do whatever they want’. More
positively, several participants had found that making regular
recordings of themselves in order to track and review vocal
changes — without training or targets — was affirming and ‘fun’.

Other recurring themes about speech and gender. Re-
lated to the discussion on voice training, and more broadly to
perception of gender and gender presentation, a topic mentioned
by five of our seven interviewees was that ‘passing’ wasn’t, or
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shouldn’t be, the goal for trans people. The latent point under-
lying several of these comments is that trans people should not
feel the need to hide their trans status; visibility and representa-
tion of trans and gender non-conforming people in public life is
an ideal. These participants recognised and rejected an implicit,
discriminatory ideology which seeks to position being unclock-
able (indistinguishable from a cis person) as superior to being
‘visibly’ trans, while acknowledging that passing can be a nec-
essary strategy for avoiding harm in certain situations. Archie
commented, ‘It’s visibility versus safety... which is so personal’.

Sexism, patriarchy, and stereotypes about gender roles were
mentioned by several participants who commented on, and re-
sisted, implicit biases around gender influencing both their own
and others’ thoughts and actions. Finally, a positive theme that
recurred across many interviews was a narrative of overcoming
insecurity and self-consciousness with time. While acknowl-
edging difficulties they had faced, such as experiences of trans-
phobia and anxiety, participants talked about transition with
gratitude and satisfaction; they expressed a sense of maturity
and authenticity in eventually becoming comfortable with their
voices, identities, and overall presentation. Considering this,
future efforts in gender-affirming voice training for this group
could focus more on building confidence and comfort rather
than reproducing cis norms.

6. Conclusions and future directions

In general, our acoustic analysis indicates that, while narrow-
ing and lowering FO range is a commonly employed technique
for masculinising the voice among trans men, different speak-
ers employ different strategies, especially with regards to for-
mants and CoG of /s/. The interview data demonstrate that
our participants are generally self-aware about their own ten-
dencies regarding pitch, and make other changes — such as em-
phasising their regional accents or incorporating stereotypically
male lexical items — to construct a particular speech style for
safety in pressurised situations. Both the quantitative and quali-
tative analyses reveal a great deal of individual variation (as also
found in [19]) in participants’ experiences, voices, and linguis-
tic behaviour. Given this heterogeneity, it would be an extreme
oversimplification to claim that changes to trans men’s voices
are straightforward or generalisable.

This paper highlights style shift by trans speakers as an av-
enue for further research. Asking speakers to imagine different
listeners while reading a passage gives at best an approxima-
tion of these situations. Future studies should seek to collect
ecologically valid speech data from trans people in a variety of
contexts, to gain greater understanding of the ways and situa-
tions in which trans speakers adjust their speech. Additional fu-
ture directions include investigating the possible link between
regional accent features and masculinity in different speakers
and language communities; more detailed investigation of use
of creaky voice in different contexts by trans men; and focusing
on the aims and approaches of voice training applications with
feedback from a larger group of trans people.

This work provides an insight into the complex and fluid
realities of gendered voices in context, at odds with the binary
and essentialist categorisation that remains too prevalent within
speech science and technology. Researchers focusing on clas-
sification, and voice training in particular, should be aware that
trans people do not necessarily want to emulate cis people, and
that their speech and vocal goals may vary substantially across
different social contexts.
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