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Background

Each vocal tract is unique and so is the sound of a voice. The perception
not only of personality traits and emotional states in speech, but also of
the speaker's gender can be predicted more accurately by timbre rather
than fundamental frequency (Roos et al., 2016). Also, voices that are either
perceived as male or female show significant differences in timbre features
such as formant structures and Mel Frequency Cepstral Coefficients,
especially mfcc2, 4, 5, 7,9 and 13 (Reuter et al., 2016). |
The aim of this study is to gain a better understanding of the underlying |
connections between the vocal anatomy and the sound it produces by °
analyzing the timbre changes as results of different methods of surgical
alteration of the vocal tract. :
COl disclosure: This study is not to be understood as recommendation for
-any specific method and has neither been commissioned nor funded.
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Methods
N=258 recordings of patients who underwent so called ,Voice Feminization
Surgery”, In particular Cricothyroidale Approximation (CTA), Feminization
Laryngoplasty (FemLar), FemLar plus Thyrohyoid Elevation (FLT), Vocal Folds
Shortening and Retrodisplacement of Anterior Commissure (VFSRAC) and
Vocal Fold Webbing (VFW) were analyzed using ,Feature Extractor® by
Isabella Czedik-Eysenberg with MIRToolBox and Mining Suite plus the
Python library ,Parselmouth” (Praat). Paired as well as independent
samples #tests and regression along with factor analyses were conducted
between singular vowels and timbre feature mean values of each voice to
estimate significant differences between pre- and post-op timbres as well
as different methods of altering the vocal tract. Decreased tonal or band
energy were not interpreted due to possible effects of the individual healing
process on a voice’s physical strength and roughness features. _J
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Significant effects:

* Pitch increase (#=2.906,
p=.009, ¢=1.300, df=18)

* Formant changes: -
e Spectral centroid: -

* Shortening vocal folds
* Narrowing larynx
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Significant effects:

* Pitch increase (£=9.601,
p<.001, =3.506, df=28)

* Formant changes: -
e Spectral centroid: -
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* Shortening larynx
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Significant effects:

* Pitch increase (=10.672,
p<.001, ¢=2.551, df=68)
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Significant effects:

* Pitch increase (~=14.422,
p<.001, ~2.856, df=100)

Significant effects:

* Increase of pitch (=9.616,
p<.001, =3.205, df=34)
* Lower 15t formant

 All formants lower (¢=.468) < Formant changes: - (£2.521, p=.022, 0=.594)
* Increased spectral centroid < Increased spectral centroid * Increased spectral centroid
(£=3.092, p=.003, a~.433) (£=3.715, p<.001, ¢~.628) (£=3.033, p=.008, ¢~.715)
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| | %7 e 5 en )  The data indicate that the shortening of the vocal tract (CTA, FLT) predicts less
| increase of spectral centroid and higher mfcc/. This could also explain the
/B! - significantly lower formant structures for FLT, but not for VFW, where a similar
g i . N = effect could be observed in spite of a greatly increased SC mean.
et | 228 The increase of mfccd for VFSRAC could be explained by a more stable
lon o om . -=| W suspension of the vocal folds. The shortening of vocal folds by suturing may
i - - influence mfcc6 while shortening by reducing the size of the voice box seems
e | 5 to predict changes in mfccs3&4. The reduction of (any) resonating tissue
g - could be responsible for the increase of mfcc9. Further research is necessary
B Ferviar —FRFoRAC S o A to evaluate these findings. s B a B
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