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INVITATION

Dear Colleagues and Friends,

We are delighted to announce that the 16th Pan-European Voice Conference (PEVOC16) and Voice
Istanbul 2026 will take place in Istanbul between March 25128, 2026.

PEVOCis a global interdisciplinary organization that provides a platform for voice professionals to
exchange knowledge about the human voice. It continues to bring together ENTspecialists, speech
and language therapists, phoniatricians, singing teachers and voice coaches, singers, performing
artists, and voice scientists from across Europeto share experiences, ideas, and engagein dynamic
discussions.

As everyyear, we are honored to organizethe Voice Istanbul Meeting, and this time, we are excited to
hold it in conjunction with PEVOCL6.

Ouraim is to bring these different specialties together to share knowledge and expertisein all aspects
of the voice and to improve interdisciplinary collaboration. Panels, workshops, keynote lectures, case
discussions, free paper presentations, and poster sessions will offer both scientific and artistic
communities insights into the latest advancesin voice science, voice care, and training.

Our congress will be held in Istanbul, one of the 5 Y | {imost Vibrant cities, where East meets West,
offering arich blend of history, culture, and modern life.

We are confident that this meeting will be a great opportunity to reconnect with colleagues, discover
or demonstrate new technologies and techniques, and build new friendships.

We look forward to seeingyou in Istanbul.

Yourssincerely,

Al YnioWw? ! IOWu T N¢ aqllo 1t 1JRIof. Dr. HakanBirkent
Pevocl6 CongressPresident Voice Istanbul Congress President
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Eurcpean Academy of Voice Crash Cour Voice
For more information, write to info@european-academy-of-voice.org

8:30-08:00 Gatheri
erng European Board Examination in Phoniatrics (EBE
Phoniatrics)
9:00-09:50 Anatomy, Physiology, Pathology The European Board Examination in Phoniatrics (EBE
Filipa L& Phoniatrics) represents a major milestone in  the

harmenization and advancement of specialist training in
Phoniatrics across Eurcpe and beyond. Established under
9:55-10:45 Endescopy, Stroboscopy, VKG and High Spaad imaging the umbrella of the E B.E. ORL-HNS in cooperation with the
Markus Hess, Frank Mllar European Academy of Pheniatrics (EAP). and the Union of
European Phoniatricians (UEPR), the EBE Phoniatrics ensures
high-quality, standardized assessment of medical expertise

in voice, speech, languade, hearing, and swallowing
disorders.

Aerodynamics and Veice Analysis

Lo Nathalie Henrich, Frank Miiller

Successfully possing the examination leads to the prestigious
title “Fellow of the Eurcpean Board in Pheniatrics”,
Voice Acoustics, Microphones, Recording and Computers recognizing excellence, professional competence, and
Jan Svec, Christian Herbst international standards of care. The first Fellows were
awarded in 2025, marking a historic step for the specialty.

E8E Phoniatics 2026 - Save the Dote

Principles of Voice Therapy Written examination: March 6, 2026 (online)
Jenny lwarsson Oral examination: March 25, 2026
(held before PEVoC16 / VOICEISTANBUL)
The following teaching materials are available to candidates
Dissection and Phonosurgery as a basis for exam preparation.
Markus Hess

12:10-13:00

14:00-14:50

14:55-15:45

The UEP-UEMS Phoniatrics Logbook

The Manual of Phoniatrics (Springer) in 3 volumes
EAP Training Courses 2026

Vienna, Austria: February 12-14, 20286

16:15-17.05 Breathing and Pulmonary Function Kajetany, Poland: November 18-21, 2026

Johan Sundberg EBE Pheniatrics stands for excellence, transparency, and the
future of phoniatric training in Europe and beyond.

Analyzing Voices With Ears, Brain, and Heart

17:10-18:00 Brian Gill

For more information: EAPT

Adjourn
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(N e e o SKYBD
[ s SOCIETY —
CWASOS SESSION
Physlological Features of
UEP SES510N on Voice bt SHEION SKYBED SESSION theNolce ot/ ok
Surgery “'*":"“"""“'“‘ ALP SESSION Multidisciplinary Approach || ""‘S:Er T
Chair: Dirk Mirbe P 'M"""n T (Phoniatrics Committee) to Professional Voice - ﬁzgrr’w it
Moderator: Haldun O8uzr || by o cenar: Mares Fantini %ﬁﬂﬁ%ﬁr Chulrns-wh.m*'n > pbag || Mederator: Ramil Hashimi
Glntlﬂﬂl:::;dlemm E lon codes in singing Abou-Elsaad Moderator: Hakan Birkent Endoscoplc Analysls of
Markus Hess schan Surkmry Singing Volce Therapy. ELS SESSION Comman Volce Disorders in L""";fj“:_g:m"‘“ (o
Voeal demping: histe Iter Denizoglu Chair: Ferhan &z Professional Voice and Sl
Stickler: Thyroplasty type L “Fr;d ¥ Moderatér: Marc Remacle Clinical Warning Signs
Berit Schnelder-Stickler Firysictogy el The neurephyslological basis Emel Gadall Tatar U
8:30-9:30 Mur\::chﬂnﬁrI of volee therapy. Gender-affirming Anterior hgtrrl‘cgu s
Vascular polyps of the Viecal Pauling Krasnodebska Commilssure Glottoplasty Role of speech therapy in Ol 1hguthln
Folds: Cold steel to LASER Ing the Perfo . Laura-Ellzabeth Gosselin other professional valee ¥
Sournitra Gash 3ing the rmers || Benefits, scope and limits of USers
Volce: A'Wild-Goose Chase voice rehabllitation. Surgical treatment of Esro Gzcebe Prevention of Dysphonia in
Introoperative computed fﬂr;’::m;%;:“;::‘ = Carlos Manzano anterior glottic web Kuzul:h hlk:ﬂ“ﬂ;iﬁ b
tomography imaging for B %ubu Hecatl Enver Approaching Volce lcal Eaat of
laryngeplasty o) Auditory-voral feedback. Disorders In Professionals: mdltlen%::gln elu qu::’H
lehire Tateya The challe sof Weurophysielegical baosies Outdoor flap for the The Role of the Vocal Cooch Hi h-ln‘Denahg nL?mds
N —— ng:m_mnm and thelr significance for anterior commissure Ayhan Helvae Il-ugﬂnul Busuv toa
Surgery for benign voeal voloe In Idlfpug\elc atenasle. quallty of valce. Kilrgat Yelken ngu
;ﬂe:'h"r:t Julian Me Glashan ol ieEd ek :'T‘:pm z::w (o Functional state of the
larynx In the perfarmers of
Vace deepening su _ || Effects of hypertonic saline mm;eﬁiir;:;ml Umit Dayriigen the “Manas” eple.

current sclentific and clinleal

aspects
Dirk Miirbe

riebulization on voloe quallty:
literature review and pllot
Inve tion
Ana Danle Hadibegovié

vocal folds paresis.
Matthias Leanhard

Phenosurgery Tips in
Professlonal Violce Users
Relnalde Yazakl

Alfisa Orozaliyeva

Acoustic strategles In the
Azerbaljani ghazal-remance
Alexandria Sultan ven
Bruseldorff

11:30-13:00

PAMEL
Breathing and
Respiratory Support
Chair: Esra Gzeebe
Moderator: Lisa Popelit

Relevance of subglottal
pressure
Johan Sundberg
|= the tracheal pull a factor
affecting the glottal volce

Source?
Jenny lwarsson

Fine tuning Respiration and
Support n the tralning of
Classiecal Singers
Caorles Aransay

Comparative Breath
Support Strategles
Lisa Popell

Breathing Pattern
Dysfunction: When
Ereathing Mechanles Go
Wrong
Claudle Milstein
Arne Marie Speed

OPENING
CEREMONY

Opening Lecture
Johan Sundberg
esearch (

Treatment: An
International Perspective
Chair: Tamer Abou-Elsoad
PAMEL Mederator: Estella Ma
Seeing and Hearing the
Volce Imvestigating ultrasound
Chalr: Sevtap Akbulut settings for laryngeal
Moderator: Matthlas Imaging
Echternacht Clardn Kenny
PANEL
Auditive and proprioceptive Post Operative Survey of referral patterns
control of phonatlon Rehabilitation of In southvwestern malnland
vana Aras Singing Vaice Chima: How do pediatriclans
Chair: | Kogak manage children with
Dyrambe Flexible Moderator: Markus Hess dy=sphonia
Laryngoscople Evaluation Lyu Dan
of Valce Speakers:
Sevtap Akbulut Jale Papllla Azsessment and
Sara Gulzov management of vocal fald
Auditory diagnostic signs Veronlca Segler sulcus: Perspectives from
for valee disorders Monique Verguts SLPs in India
Jarmes Thomas Zalnab Nogree
d the Surface: The clinician Is the

Instrument: Volce
assessment and therapy
without tools
Debra Phyland

30 MR as a New Window
inte Veral Fald Dynamles
Lousia Traser

Haw |z artificlal intelligence
changing the vocal demands
of sccupational velee users
Lady Catherine
Canter-Cutlva

PAMEL
Voeal Phytotherapy and
cations
Chair: Selmin Szglirsoy
Moderator: Orletta
Caleinani

Botanle and active principle
categorization
Orletta Calcinonl
Marla lsoeva

Integrating Ayurveda and
Indian Traditienal Medicine

Inta Contemporary

Laryngology Practice
Raghavl Vishnu - Prasanna

PANEL
Taking Care of Your Volce
as aVolce Professional:
Do's and Dont's
Chalr: Ayhan Helvaen
Maderator: TUIn

Malkegoglu

Profesyonel Ses
Kullonirninda Dogru
Teknikler ve Di
Adigkanliklar

Seta Kiirkglioglu

The Relationship Between
Vocal ldentity and Voeal
Health
Grlem Kilig

Longevity over loudness
Canan Gzgr
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MONKS HALL HALL
ORAL PRESENTATIONS
Chair: Volkan Sunter
Vaolee Quality in Multiple
Sclerosis: Insights from
Acoustle and Cepstral
Analyses
Garmze Yesilli Puzella
ORAL PRESENTATIONS Myse Sehidhamza
Chair: Ceki Paitura
Semi-Occluded Vocal Tract
Vecal fatigability and Exercises for Voice
handicap in teachers: a Rehabilitation in Unilaveral
crogs-sectional study ‘Vocal Feld Palsy: an
Siivia Contreras Regaters observational stusdy
Laura Gonzdlez Sanvisens || focusing on semi occluded
Jesep Vila Revira bubble mask (SOBM)
technigue and semil
Evidence for the Stirmulation || occluded ventilation mask
Vecol Tract Articulators with (SOVM) techrnigue
WORKSHOP Chum:l:::pr 2D MR Videos Vitteria Carline
Chalr: Flllpa La APDVolce: From UEP Workshop on Artificial P""""Mm"ns';‘:\:‘:‘: Hareg R Bl
‘WORKSHOP PROELL For the Unstructured Motes to It Examination of Volce
Chalr: Jullan Me Glashan RESOMANCE of the Violee: || Al-Ready Volece Clinic Data Chair: Haldun Oduz A n ne Awarenes
13:00-13:30 it's All About Pressure ‘Working With Facllitating || Standardized data capture, || Minimizing Al Hollucinations fiagrased respirat B Hygl:d Volce Ha I!’
Speaker: Postures and Godgets outcomes tracking, Al-ready || in Voice Research: Practical i ndp ﬂlﬂ" nl Acoustle Vol il
Pedre Melo Pestana Speakers: analytics Metheds and Metrics allergles and voca a LREEMeice
Carles Expoalte Speaker: Specker: Khalld AlMalki symptoms — a Parameters According to
G Vernizzi Ramil Hashimil cross-sectional Academic Year In Preservice
All Hashiemll population-based study Music Teachers
Sofla Helena Haelmegvist Polen 5u Saglam, Ceyda
Jérmsén, Hanna Wakene Gliler, Dilber Aleyna Garlp
Patrick Jern Aslan Gérkem Yen
Susanna Simberg Aysu Papureu Anablir
Evaluatien of reugh vocals Investigation of the
using phase synehromy prevalence of dysphagla
Mario Flelscher, Dirk Mirbe and laryngepharyngeal
Matthlas Echternach reflux in patients with
Bernhard Richter rheumatold arthritis: its
Marie Kélber|ein relationship with serclogleal
Loulsa Traser rarkers, Impact on quallty
of life and endoscople
swallewing evaluation
results
Bahadir Genghlirk
Emine Ceren Erséiz Unil
Gllgimen Aslan, Seda Colak
Ernre Tekgéz, Mimet Evin
Levent Ylcel
Lunch
Chair: Kertrin Neumann KEYNOTE
Countertencr YVolces Chalr: Haldun Ofuz
14:30-15:00 Between Artand Clinle: EBE Phoniatrics
Repertolre, Technlque, and Speaker:
‘Viocal Load Berit Schnelder Stickler
Speaker: Phillpp Mathman
PANEL
Vocal Rehabilitation in
Head and Neck Cancer
PAMEL PAMEL Patients
Destructive Lesions (Sulcl, Chair: Hakan Korkmaoz
M;:::: ::::;;:ngd? vergeture) in Singers: What Moderator: Bengll
Moderator: Bernhard PANEL e el labancth
Richter Management of Singing i *
\?ﬂnllrnhhm- Moderator: Malgorzata From Surgical Dogma to
Is the veeal tract relevant in Chair: Elif Aksey pls st F'pr‘-"lm"’a’:‘:":;g L“*“’CM“:’;“
brldghf 9mﬁﬁ::fs = b e AT Iz |less better than more?? Laryngectormy
Matthias Echternacht Acute Voice Problems in Camliekck Fiotescalumtl
Simgers: Clinlcal Challenges
Performing vocally with @ SPECIAL SESSION and Interdisciplinary 5"";:5 "“?'L;J‘ AI:I""" m:hf:":'n”; nanagement i
regalned vocal tract Colors of the World: Managerment. ﬁmﬂd\z’ uobue::gmslhesls‘ g
David Howard omml:':d Rodica Muresan BEMRUES ”‘*‘P""’“"'C;\‘:';VP"“"""'W wm In Vocal
‘When the "angel” becomes. Chalr: Kathrin Sadolin El Shows a Week - Not i Pedagogy
the “al” Moderator: Jayakumar Ju‘gr;uwhlng but Thriving: M;f:“é:::;ﬁ'g::‘ﬁ::' Fatma Egen Aydinh Chair: Tiillin Malkog
15:00-16:30 Tharmas Maars Menon The Rigours of a West End with Sulous Vocalls . of Su . Moderater: Ayhan Helvaci
Speakers: Musleal Schedule Ismall Kogok A pc‘:tduesomne Speakers:
3D Physical Vocal Tract Raghavi Vishnu Prasanna Anne-Marle Speed Outeames. Elif $ahin Orhon
Modeling: Applications and Dinara Togurbayeva Gdil Fahriye Evren
ghulluﬂges leng:pall Volee Tralning Approaches ;Eﬁﬁﬁ:xﬁ Seropgohin Onder Ardan Beyarslan
David Meyer H. Steven Sims In the Mansgement of T — Clinkcal strategles In
in Modiri S Valce Problerms.
Endoscople Vocal Tract S Igm Mutlu Gner PR mphﬁg;;p:e:h EhErapy
Evaluation In a Tenor o Sulcus | s S
Pe':l'fﬂrmlngBelCunmva Managing the outcomes of | ntally D i During Alaryngeal Vokce
on—-Bel Canto Vecal maladaptive coplng Phenasurgery Restaration: TE 5 "
Exerclze behaviors related to sta ) *
Ewelina Slelska-Badurek fright: o behavlaral o il i Elecerdlonyrx, Baophogeot
perspective
The vocal tract and vooal Korhan Sezin D:::;:::’:} II-:;IJ‘:;!E?J:L o 2L
':ﬂ"”ls'm‘;';;%’:f there o role for voice || The Piuotal Role of the Data
Cllrlsﬂm - therapy? Manager In Stondardized
Rehab Awad Clinleal Data Collection
within Heod and Neck
Oncology-
Sebastiona Lal
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17:00-18:00

CWASOS SESSION

PAMEL

18:00-18:30

18:30-19:00

Chalr:Sholra Multidisciplinary Approach
Mmmmu-dunhwu to Functional Volce
PAMEL Disorders
Surgical Declsion Making in Ll Moderator: Romil Hashimll || - op oy cnime Sagirogiu
Professional Volce Cosstic Bvolmisa ot Moderator: tzlem Cangdkee
Chair: M R ng Voice ROUND TABLE Mutatlonal dysphanba "f ORAL PRESENTATIONS
Al bomlt et Chalr; Mehmet AkIf Kilig The Future of Valce Kassymzhanova Zhanar Syt Chalr: Engin Bager
Bt ST L2 15 Moderatér: Claudia Training
- N Ses Teraplsinde .
Acose-besed dcussonsto | Montredl || chonurok gt | Resuts ofteatmentof | oranmayan Gls. Doy (| et nvole teaching.o
operate of Not, a team Bla " for the Singing ° bghchlldren Yaklagirmbarin Sege Etkdsi smlcF:Iunubiepe Igm
NI:!E:EBIL(I!;IIM Volee Oyunculuk Becerllerine Nadjimutdinova Nozima =k i) Justin John Manlz
Mette Fog Pedersen Cdaklonarak Operada Fonkslyonel Ses
Pitch, Strobaseapy and the || wpp pacarding and Voice Y e Garal |mmm?$e:ﬂ:mmem e I e o e ?@ﬁ‘;"éﬁ&ﬂﬁi{’;:"
S ) Cuality Measurement: & In loryngeal papllilormatosis BMI:UM U ) dlsclpline Connections
I Match Made In Heawver® The shifting ecology of Ismodlaw Mansurbek ) between apera and
Peter Pabon singing-and what volee chamber muskc
Sulcus and polyp: |3 there a tegcnh%-rs miust now da Treatment of spasmadic Fonkslyonel Ses Sergiu Garabajil
cousal relatlonship? Bazukluklarnda dlan
Markus Hess Araustic Markers of Singing differently. sphanio Ses Teraplsl Yakiagimlar:
Styles: Early Muskc and Karl Ragan Maxamadaminova Sheira || 20, Unsal Akk The Lower Thoracle Angle as
Opera o a Blomechan|cal Marker of
Mznvg'l":::m ool Siivia Capoblance Uslng Irnmersive Virtual Multidisciplinary Approach Terapl ve Cerrahil: Breath Management in
Sl Redlity In Singing Tralning || in the Rehabilitation of i Classical Singing
. Study of the Singing Violce Ana Flavia Zulm Patlents with Laryngeal Ziya Saltlrk Carles Expdsito Rovira,
c les of with Objective Technigues: Kim Stelnhauer Paresis: From Diognosis to Maria Borragdn Salcines
mh;:;ﬂuur:lg::urgew Its Usefulness and Limits Functional Recowvery Fonkaiyonel Ses
Taner Yilmaz R LR R Bozukluklarnda Tan ve
Klimik Bulgular:
:‘M I: suh;utrlc:“ Glncel Yaklagimlar
b Ruklye Szgellk
ORAL PRESENTATIONS
Chalr: Katarszyna Godrisz
WORKSHOP
Chalr: Raghavi Vishnu WORKSHOP WORKSHOP Body posture and volce
prorsanna Chalr: Paulina Chalr: Leran Birdane 5o roduction
: Krasnedebska Basie Vioice Training For Lol
ELASTICITY For the Volee: Body & Volce &LP:
Werking With Unstable Sp:nhm_ Speai i Facllitating behavioral
Hatone nd\fkl;ml Recliby Vedrana Zrnle Ardan Beyarslan a Iaulrrung
cﬂi’:‘;‘p"- Ana Djanle Hadzibegevic Seta Kurkcusglu Lot el
Greta Vernlzzi Breathing exercises for
volce therapy
Jenny lwarssona
ORAL PRESENTATIONS
ORAL PRESENTATIONS Chair: Esma Altan
Chalr: Arzubetill Duran
Going beyond the register -
WORKSHOP WORKSHOP 2
Chalr: Carlos Manzano || Chair: Buket Ayga Séziigok Choralintelighllioe || vocol Mode Cotegorisation
performers’ and listeners’ Across Four Octaves in
PROEL3: Real Cases Salved Farward Singing and the
perspectives Professional Male and
by PROEL Fromm the Clinlcs Poussé-Tiré Technbgue:
to the Stage Control of Alrflow, Anastasia Kananovich Femalensulnglngr\;ie Using WORKSHOP
! Volce Ronge , EGG, Chalr: Karal Myszel
I.IiFimlnnn:' cu:::::"' H““;Trﬁt::;vw' Effects of the hypertonic || Acoustie, and Vibroacsustie || Tearn Approach ta Singlng
Fundamentals osita kzation
Phoniatrics. Greta Vernlzzi Speaker: Erkkl Blanea sl e Measurements: Volce Rehabilitation
: valce quality double cose study akers:
Chair: Matthias Leonhard Ana Danle Hodzlbegevic. || Mathios Acen, Marek Fric Michalas Gibbins
Maderator: liter Denizaglu Stela Markovie Rehnb Awnd
SOVTE effects on laryngeal Michael Vickarst
gestures in singing ebserved
during and after 4
Interventlons using
stroboscopy and EGG:
(migimatch between SOVTE
and vocal technigue
Mathias Aaen
Mari Leppdvuar]
Tero lkivalke
Cathrine Sadolin
Jullan Meglashan

Opening the 'Black Box' of
Volce Theropy: Investigating
CWT-Voice Therapy in pMTD
using Thematlc Analysls ard

the Rehabllitation

Treatrment Specification
SLErn

Mathlas Aoen, Anna White
Guro Vion Germeten
Cathrine Sadelin

Julian Meglashan
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(el laB =TIl Eenefits From Vocalizing

09:30-10:30

10:30-11:00

EATIH OGUT SUSAN JURGEN
HALL YARNALL WENDLER HALL 4 HALLS HALL 6
MONKS HALL HALL
ORAL PRESENTATIONS
ORAL PRESENTATIONS Chalr: Meltern Derirda§
Chair: Maral Yesihyurt Cevikkan
The Contribution of Violce Can Artificial Intelligence
Therapy to Valoe Quality Sing Bel Canto?
and Quallty of Life in m;‘gmﬂ;"s Ewelin Slelskn: Badurek
Patients \With Early Glottic ) ORAL PRESENTATIONS
Cancer Treated With Gender role effects on Chair: Kerhan Sezin Vaolee production and
Transaral CO2 Laser phona flow rate in occupational volce disorders
Micrasurgery s ur':!.‘z Comparative Analysks of In manaschy
Ellsavet Elsa Papadopoulou, Flpb-u M B L&, Paula Vecal Hyglene Behaviors in Alflsa Maldakmatowna
Efthymbas Kyrodirmes, Barriendo, Nu'rluu Bolo Opera and Theatre Orozalleva, Shalk Asrar
Andriana Razou, Sotirlas Students. Shareef
Karomagkiolas, Elenl Lada, _ Asena Bagan, Mlge
Glorgos Slderls, Flora ::r;the;u;:;:::‘t% Miizeyyen Clylltepe Injectable nanogel-stem cell
Anognostou. loannis on the"g and sl sphereids for swallowing
Glatakls, Pavias spenking nging || Evamination of Velee and muscle repalr
Maragoudakis, Alexander Annelles Labaere Swallowing Characteristics Hideakl Okuyarma, Mika
Delides in Individuals with and Brown, Meghana Munipalle,
Without Chronle Obstructive | Sara Mejatl, Ran Huo, Hibiki
Vexhpp: & 5 one Tol C'é’::f?ﬁﬁ“&.';““,mﬁ Pulmenary Disease (COPD): || Sasakl, Karunarl Aklyashi,
for Multilingual Clinleal AVQI Durlng Estill Vokca Flaures A Preliminary Study Hiree Ohnishl, Yo Kishimato,
and AB| Measurement e Yaren Gomak, Serkan Kolchi @morl. Jianyu LI
Tiage Cruz Stritt, Johannes F.Iu:hnr, Bnnﬁsul_‘::::lukﬂlpumn Micale ¥ K Li Jessen
Real-Time Visual Feedback || "hchael Back Bernhard Swallowing outcomes after
in Singing Lessons: Learning : total laryngectonmy:
Processes, Student subjective complaints,
Perspectives, and objective findings and
Imnplications surgleal determinants
Glérba Vila Aymerich Stela Markovic, Ana Danle
Hadzibegevie
KEYNOTE
Chalr: Glizin Glrel
Chukmwu From Monuel Garca to
i Madern Valce Rehabilitation:
Ewalving Models and the
With a SOVT
Singlng Violee Rehabilitatien
Speaker: Ingo Titze ging Specialist
Speaker: Karl Ragan
WORKSHOP
. PAMNEL Chalr: Anja K\Imnstnlln PANEL
e PANEL State of the Art in T Reclairning Tlhémﬂs Dysphagia Management in
and Naw Posture and Veice Phanosurge, Technolo — Ve Head and Meck Cancer
Frontiers Y Emerging gles Speaker: Elizabeth Ebbink
Chair: Elgin Tadihan Szkan Chair: Omer Develloglu Chalr: Ferhan Futurs Directions in Patients
Mnde-rntnr-ilurnerﬂmalu Moderator: Allan Vurma Moderator: Glirsel Dursun - Chair: Elif Altuntas
: Chale: Engln Dursun Moderatar: Kayhan Oxtlirk
A Novel High-Technalogy Hambodyboionce Tl R R Maderator: Necatl Enver
Device for A P contributes to vocal health: Phomnasurgery: : The Rale of Surgery Iin the
Negative, and Alternat] ' || @ holistlc approach to volce ‘What Works Best? Intrao oY) Management of Dysphagla
Preeg:ure Mod n af;uge therapy Dalia Larsen o pruﬂphmvlm Ing for in Head and Meck Cancer
Viocal Tract: Bridging Volce Sara Forer-Kaufmann glu'yngnplu!gt\fng Patients
Therapy, Respiratory e prinCpea ot Ichiro Tat ISRl
Train ' ;:Tm i Pasture and the Singers. || laryngeal micresurgery topic o
ng. an ool Rehab Awad Mehmet Burak Agik Early predicters of
Regulation The Injection laryngoplasty
Pedro Melo Pestana with minced outologous Eyephogininbegdiond ek
Beyond Posture: & Advantages of the blue fascla lata In uniateral cancers - risk foctors and
Incor e Feldenkrals Approoch to laser for very small vocal cord paralysls acute toxicities
e Functional Vecal fold lesions in singers. inﬁ.“‘:ﬁq"’:r : Arzubetill Duran
ouhingngess AvinaMarrisan Harkus Hess Clinical Approach to
Fllipa La Phonamicrasurgery in Office bus.edtfue Blue Loser Post-Radlstherapy
\Water Resls : The Sllent Architecture of Singers to Preserve Their Ewmm;";uplﬁmm:‘: Dysphagia In Head and
What Else ? Volce: The Role of Fascla High-Pitched Tones “ﬂg“"“ Leanhard Meck Cancer
IurDanIma-Iu Carla Steceo Reinaldos Yazaki Selen Avel Can
Werter resistance The Larynxin a Coge: || The Quest for the Scarless pﬁ};{“‘;:m:‘;_"l‘::’e Using FEES ta Guide
ventilatian ke Hew Posture Silences or Vooal Fold: Current i = ofthe i folds. WORKSHOP Dysphagia Management in
iden nd mctines Frees the Volce Frontiers in Regenerative Necati Enver Chair: Engin Bager Heod and Neck Cancer
= e =l Bnal Incebay Phonomicrasurgery M Patlents
Mareo Fantini anagement of Laryngeal
Micolas Ropert Hypersensitivity Elif Aksay

Speaker: Claudio Milsteln
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Chalr: Talga Sziigak
Maoderator: Allan Viurma

11:30-12:30
Some Acoustical Aspects
Influencing Sumg Text

Invtelligibility
Allan Vurma

Default Postures, Default
Tirmbres: Exploring the Role
of Articulatery Settings In
Vocal Trakning.

Lorl Gan

Wowvel modlification in belting
and other singing styles - a

and other singlng styles - a
farmant tuning perspective
Harald Jers

12:30-13:00

PANEL
Current Perspectives on
Management of Benign
Vecal Fold Pathologies

Chalr: Ozan ﬂ!ﬁlmﬂy
Meoderator: Dinara
Tonguzbayeva

Gayem Képriel
Arru Thzlner

The use of CO2 and Truble
lasers In a management of
benlgn vocal folds leskons
Polina Sharmkina

Management of
Reinke's edema
Salme Safiro§lu

Management of
Vocaol Fold Cysts
Ramil Hashimll

Bening Vocal Fold
Pathalogles
Zaur Naglyev

PANEL
Professional Volce and
Hormones
Chair: Bengll Cebanaglu
Mederater: John Rubin

The acoustle performance of
a transgender singer under
testosterone treatment
Berit Schnelder Stickler

Guidelines fer training the
menopousal singer: &
sclence-informed approoch
Maure Fluza

Menopause and neuromaotor
aspects of volee and speech
production
Filipa La

Sex harmones and
effects on the volee
Cekl Paltura

WORKSHOP
Chalr: Fatrna Esen Aydink
Laryngeal Physiatherapy
Methads
Speaker:
Maria lsaeva
Eva Lukaveovd

Vibrata selutions
Lisa Popell

The Influence of expectation:
exploring the expectation
effect for elinical and
educational sutcomes
Jenevora Willkams

The Guarded Lorynx
Jenevara Willlams

Soul-tralning: riffs
rumns and r&B
Lisa Popell

Trocheascophe Evaluation of
Aspiration during
Swallowing
Raghavi Vishnu Prasanna

Visualizing Volee in
Performance: The Singing
Endascopy
Raghavi Vishnu Prasanna

PANEL
Current Concepts in
Management of Vocal
Resonance Disorders
Chalr: Mehmet Akif Kilic
Moderator: Erhan Demirhan

Velopharyngeal
Insufficlencies In Pedlatrie
Patlents and Managemeant

Semih Yazla

The Hypernasality Trap:

Adenaldectamy In Oceult

Submucous Cleft Palote
Meltem Demirdad Cevikkan

Surgical Monagement of
Velopharyngeal
Insuffichency
Ozan Tiyslz

From Mose to Volee:
Mroustic and Perceptual
Markers of Nasal
Obstruction In Resonance
Disorders
Garnze Yegllll Puzella

ORAL PRESENTATIONS
Chair: Elif Altuntas

When a Benign Leslen
Threatens the Alrway: Glant
Uvular Squamaus Paplllorma
Presenting with Intermittent

Alrway Obstruction
Esma Altan, Gekhan Toptas,
Mehrmet Hakan Kerkmaz

‘Within-doy volce varlability
during fasting: A
comparison of state and
trait measures using an
EMA-based design
Saliha Kugediu Atalay, Celll

Géger, Engin Dursun,
Haldun Ofuz

Mecharism-oriented
acoustic prefillng of
dysphonia: structural glottic
loss comparad with
radiation-related changes
Arzubetll Duran, Barnsg
Biliylik

Large Languoge Models”
Performance in Complex
Phonlatric Cose
Management
Ofurhan Katar, Bligra
Kapian, Ibrahim Emir Yegil,
Miige Karadag

Translation of Volee-Related
Training inte Vaice Hyglene
Behavlors Amang
Otolaryngology (ENT)
Residents: & Comparison
with Other Residents and
Medical Students.
Tuba Dodan Karatag

Effectiveness of the

Daoctorviox therapy

technlgue for valce
habillitation In primary

school teachers
Tuba Kaya, lsmall liter
Den u, Salme Seyhun

Topbag, lsmall Dermir

Investigation of the
Effectiveneszs of
High-Pressure
Semi-Occluded Vocal Tract
Exercizes n the Treatrnent
of Obstructive Sleep Apnea
Syndrome
Ekrem Turan, llter
Denizeflu, Mustata Budra
Gogkuner

The Effect of Foot Arch
Marpholagy In Different
Postures on Cranlovertebral
Angle and Acoustic Volce
Pararmeters: & Pllot Study
Buket Ayca Sazligok, liter
Denlzoflu, Tolga Sézligok,
Seher rek, Atakan
Sengurlu, Elif Sahin Orhon
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SUSAN
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MONKS HALL

JURGEN
WENDLER
HALL

HALL 4

HALLS

ORAL PRESENTATIONS

Chalr: Emel Tahir ORAL PRESENTATIONS
Vibrate selutions e
Lisa Popell Dil ve Larenks
Pozisyonlarimn Ses (retimi
The Influence of expectation: ve Vakal Performansa
exploring the expectation Etkiler!
effect for clinical and Ardan Beyarslan, Seta
educational cutcomes Ki [
Jenevora Willlams friplied
Imvestigation of the
WORKSHOP ROUND TABLE The Guarded Larynx Relatienship Between
WORKSHOP Chair: Yourl Maryn Chalr: Christian Herbst Jenevora Willlams Physical, Mental and Vocal
~ : Chair: Lisa Popell . Turing In Choral Singing e in Medical
13:00-13:30 Flowball Technique Ug'“"' R‘“;E‘;"“H'e“ Speakers: Soul-training: riffs RS Board Masting Secretaries: Preliminary
Speaker: Filipa La e e David Howard runs and &8 Findings
pacier: Tudor lonescu Lisa Pepell Elif Meryem Unsal Akkaya,
- . Arbela Sayeste Durgun
Tracheoscopic uation
Agpiration during Shart-Term Effects of Vocal
Swallowing Therapy Technigues:
Raghavl Vishnu Prasaonna Percelved Vocal Effort and
Cepstral Changes Followlr,
Visualizing Vielce in Acapella mg:wm 8
Performance: The Singing Exercises
Endoscopy Elanur lserl. Gaksu Tarakgi.
Raghavi Vishnu Prasanna s:iwn;.ﬂruumw
Irem Gonlldag
Lunch
KEYNOTE
Chair: Maure Fluza
KEYNOTE
Myofascial Systerm:
. _1E. Chalr: Sten Ternstrém
14:30-15:00 Mtr:lt;mHlm:;:g Nonlinear Dy les of Vales
Vecal Functions sl il
Speaker: Carla Stecco
PAMEL ORAL PRESENTATIONS.
Chair: Ebru Karakaya
Voesl Emm s
Chalr: Arzu Tlzliner ejayes
Moderator: Kristel Kalling
‘Vecal Health and Velce
Performance Fitness iRl ey Ly
Criterla (How Do We Decide eoinen
Whether We Recornmend s
They Perform or Mot) Lynch, Amy O'Toole
o el Demaonstration af eplthelial
Havigating Vocal oaclliation at small glattal
Emergencles in Musical arifiees in phanation
el B [Heloll| Theatre and Professional frequencies obove 1000 Hz
Volce Users: The Role of PANEL :rh c:::;::ﬂﬁ“;:‘;
Accelerated Rehabidlitation ssue enera gela 8
Mlgorithms. n E.!- .u:--.d Kirsch, Matthlas Echternach
Ekaterina Osipenko ClAL SESS| Throug|
ne sl Cnhsr:ilmnwuln:nnd Innmﬂ-ﬂl-qihn e e T PAMEL
Emergency Treatment of || Styles and Ornaments -1l |  Chair: Arzubetil Duran fokd posttian on vacol Focl | o tidise plinary Approoch
Wocal Fold Hemorrhage Chair: tzlem Kilig Moderator: Nicole LI Jessen (| o=cillation: initial findings || * o, g\ peiiowing Problems
Erkki Blanco Moderator: Lisa Popeil from dynamic 30 magnetic | ey o4 eayhan Srtilirk
- Regenerative Strategles for IR W Mbdnrul;nr- Ozan ﬂlgl’.bsﬂy
Red Flogs in Vocal Breathing and Support in Vocal Fold Repair B 5 plhﬂﬂpi::ﬁ‘h d
Emergencles: When to Call Professional Singers Aysegul Batloglu Karaaltin 2 Jel 1 Surgleal treatment of
the Surgeon? Carles Manzano laham e e s e atan L swallowing disorders
Engin Dursun A Pllot Study an n’“""““. L Emer Erdur Instructional Course
In Conservatories of Turkish Morphometric Changes e .nRI:h'Lar_ Latiay Voice Therapy Techniques
Musle, A Model Study an Post-Endaseaple d Treatment of swallowing Chailr: Miige Miizeyyen
idusioieronig | Soeony | e g, | ke | chis
Macre Perspective ta Micre Uit Dogdégen Lc:":_f: n::.dEm d:g':::: Ermel Tahir ﬁ:n:n cus;snﬂlog:d\h;:ﬂr
Apprmrj'\ atma n inl
Tuggem Kar Malecular Dynarmics of Volce efiajilce Theropy App Diagnostic examinatian and
Production: Oxidative "{:'I"" :“"'u“""'h‘“’ ""N“'s videsflusrascopy in
Brazilian Pop Music Stress, Inflammation, and S:';lu.;. mbarg;nnm. swallowing disorders
ORAL PRESENTATIONS represented by Samba: Genetlc Response Hakarn Galag
oterhinglaryngelegical and Mechanisms
Chalr: Dilek Glimez Estenlan Swirmming
physiological aspects in our Clhan Tagtan Coaches’ Vales Cual o Fiberoptic endsocoplc
brazillan pertuguese R A L evaluation of swallowing
Butting loudness en the Factors Affecting It
Relnalde Yozakl Injectable Blomaterials for [Elif Altuntas
uoice) Kim Steinhauer Vocol Fold Regeneration || L0gle Lehes. Linda S&ber,
Christian Themas Herbst, Nicole u“’ﬂe Kaisa Pallisinski
" n Benjamin mn
15:00-16:00 Do parents, teachers and
Can Cryotherapy Help to volee therapists perceive
Mccelerate Healing of Vocal children’s volces differently?
Fold Tissues? Carole Chiers, Kristin
Jitka Vydrova, Eva Daermers, Kristin Daermers,

Lukaveova, Eva Lukesowa,
Olga Bendova, Frantisek
Sram, Jan G. Svec

Annelles Bockstoel

Outeeme of Neurotization of
thyrearytenald muscle in

Unllateral vacal fold palsy
with anterler phonatory

gop- Our experience
Anjana Slvamani,
Jayakumar R Menon, Manju
E Issae, Gaurav Kumar, Ojus
=3
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HALL

Coffee Break

HALLS

ORAL PRESENTATIONS
Chair: Ofuzhan Katar

Previous Musleal Tralning
and YVocal Self-Concept In
Preservice Teachers: bellefs

and perceptions about
WORKSHOP singing
Chalr: Arzubetiil Duran Laura Genzdlez Sanvisens,
PANEL Phonlatric treatment of Slivia Contreras Regatero,
Profeasional Volce Training: peychosomatic valce Laura Lépez Blanca, Cecila
“!AHEL AM.;:dug:wy e, e Gassull
Aging of Singing Voice prod FRan
Chair: Engin Dursun Chair: Ardan Beyarslan el el T " Valldation of Cepstral Peak
Mederator: Ralph Haddad Moderator: Jale Papila Prominence Smoothed
What | byphonla ? The role of h and e ard o PANEL
t Is preskyphonia e role of speech al Cunlity Index (AVQ) for the
With a focus on aging languoge theraplst in UEP Session on Veice Acoustic Analysls of Management of
singlng volce management professional e 1:::!" Substitution Volees an
Mariline Sartas velee - Marco Fantini, Margherita
llias Papathanasiou Maderater: liter Denizogiu Melonl, Gabriella Brfum“ Chair: Cller Blylikatalay
17:00-18:00 Impact of aging for an Erlkn Crosett], Glovanni Moderator: Gayem Kipriel
operatic singer Bullding o Veeal Nexus: How || Freeing the root of tongue in Succo oLt
Dirk Murbe Interdisciplinary Dialogue || Potients with dysphonia Glizide Atalik
Transferms Valce Tralning Rehab Awad Hew to sound loudier) at Dilek Giilmez
Aging of the singing volce : and Habllitation SPL? Ebru Karakaya Gojayey
the room for speech therapy Lori Sen The power of touch in Peter Pabon, Christian T. Hakan Gélag
Aude Julien-Laoferriere volce disorders Herhat Jaklyn Carke:
Vocal Performance Process Rehab Awad
Regenerative medicine for in Professional Voles Measurement of vocal tract
aging singers Tralning l:hnnThglng Morelsnf\fake c"u\l\fﬂcl‘i:m " resonances during
Ralph Haddad Gl Fahriye Evren e e = _— - q
wh e Access/Reduce Waltlistat || Feldenkrais Method; 4 || PRenatien: experimentation
Kim Steinhousr the largest Vaice Centre in || Proctical Approach for Vocol || ajice | gunet, Fabrice Silva,
Conoda Professionals Timathée Maisan, Philippe
Jennifer Anderson Speaker: Anita Morrison Gulllemaln. Nathalle Henrich
B ric Vi Therapy Bernardoni
Llaiadbogh Vibrational modes of the
vocal folds In subharmonic
Volce Therapy - phenatian
Musele-Specific Volee Zuzana Stanclova
Therapy Leonarda Fuks, Jan G. Svec
[iter Denlzodiu St . Jon G
ORAL PRESENTATIONS
Special speech-therapy || ooy, Mahmet Ekrem Zorl || ORAL PRESENTATIONS
technigue for vocal fold Chair: Mﬂgaﬁunllk
Er::lm;m Phonlatric treatment of Korkmaz
aree psychosormathe valee,
speech, and fluency Fapid Volce Recovery in
disorders Aphanda: Two Clinlcal Cazses
Katrin Meurnann, Sophle Algul Saparadievna
WORKSHOP Haffmann, Markus Ramm,_ Balzhumanova, Rals
Chalr: Ralph Hoddad Rupert Conrad, Toblas Brix, Kazhkenovich Tulebaev, g::l' m‘":'l‘lm
18.00-18:30 Musical perfarmance Bettina Pfleiderer, Phillpp Natalys Mikehailovna B il T
= * Anxlety: D sis and
Hur;egt:me:?;?m::gles Risthre Papulavo The effect of resonant volce
Speaker: Claudia Spahn Addressing cognitive and Gender Perception af Trans. e :r:‘nr: mdx?fﬂrlddle
emaotional factors in and Cis Speakers: & Gl "Er:':m nary
pediatric volee therapy Comparlson Acrass Listener Fatih Gner
Charlatte Van de Pal Groups
Damlasu Ya§oogiu, Fatma
Recurrence plots of vibrato || Esen Aydink, Gnal Incebay, The acute effect of
submaximal exercise an
signals Koray Basar. lsa Tuncay vecal perfarmance In
Gerarde Acosta Martiner, Batuk. Merve Oglimls healthy adults
MASTERCLASS Helena Daffern Uysal, Taner Yilmeaz Elif M ?ul'..i.lnnssidAl
e Nillifer Bazbiyik, Kadirhan
Classleal Singing with Insight Breathiness severity in VibratoScope: An Bzdemir
- Unlocking Expression, EOrMmon L] open-source Pythen toolkit
Musieal Depth, and Vaecal disgnoses: vocal fold for vibrate analysis in the
Wellbeing nodules, muscle tenslon singing velce mﬁtﬁotfmn::e‘:
Speaker: Jale Paplla dvsphnn;:nuunr:dm! I folel Tiage Cruz, Pedrs Andrade In Lary i Maua Lealonas
Ayse Mur Demirel, Aysen Effectiveness of intonation =5 u::oln Slhbnmer
WORKSHOP Kise, Fatma Esen Aydinl, || training in transgender and g ﬁ:ﬂ wi:sErdem
Chalr: Catherine Sadalin Bnal Incebay, Taner Yilmaz || gender diverse individuals = fi:_bug .
8:30-19:00 Bmmuﬂﬂkh WORKSHOP Tine Papeleu, Jennifer
18:30-19: Voice Therapy Treatment Response of Oates, Guy Tsjoen. Peter
Speaker: Chalr: Carles Manzano Primary versus spemndury Tomnnsl::n, Gorminique Vocal Fatigue In Multiple
Mares Fantini fssessment and Tension Dysphonia - || Morsomme, Evelien mmﬁ'::gﬁ”"”
Vittoria Carllng o Ty Observa
Conslderations far Speech [Ad=iz] cﬁ;teuw ] b sele Measures
and Language Therapists Zalnab Musht & Nogree, Glottal awa 0] Emlﬁhlr,ﬁzlnm\‘nqﬂr,
{i/en Working with the Dr. Shiva Salkiran breath flow for a balanced [ S®dat 3. Nacl Murat,
yper he"""“‘.rn i Dol || Venkateshwarrao Jaga, br. || voice in clean and distorted
Speackers rnay MNupur Kapaor Nerurkar vocal qualities
Eleonara Bruni
When Listening Becomes

Feeling: Linking Neural
Patterns In Vocal Emotion
Perception to Subjective

Experience
Glaucia Lais Salomdan

Case reports in singers:
Hearing, seeing, and
treating volee disorders
Jale Paplla, Markus Hess
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8:00-9:00

8:00-9:55

FATIH OGUT
HALL

SUSAN
YARNALL
MONKS HALL

28 MARCH 2026

JURGEN
WENDLER
HALL

HALLS

ORAL PRESENTATIONS
Chalr: Elad Azizll

Menopouse effects on
raximum phonation time
Filipa M. BE. L&
Jehan Sundberg

Wil teachers sing In the
future?

HMiria Meolins Macau
lvet Farrés Cullell
Manuela Del Cafo Espinel
Josep Vila Rovira

MNase resonance and volce
Mirlarn Haovel
Jehan E F Sundberg

ORAL PRESENTATIONS
Chalr: Elife Barmak

HMultiphonics - Werkshop far
Experimental Viacal
Technlgques

Angela Wingerath

Vaolce Tralning Warkshop &
Dynarnbc Real-Time MR OF
Vocal Troct Maoverrents
Uslrg Estill Volce Figures
Stefanie Rummel

Longitudinal analysis of
anamnestic data and
exarmination results on
anatomlcal preconditions
and vocal characteristics of
prospective vocal students
between 1581 and 2025
Marie Bleber, Reuben
‘Walker, Hartmut Zobel,
Marie Flelscher, Dirk Miirbe

ORAL PRESENTATIONS
Chair: Eylil Birkent

Digital suppart for vocal
proctice between |essons:
design and evaluation of the

Voooly app
Dominlka Plonka, Karolina
Borner Gogolewska, Bartosz
Pastulka

Influence of water
resistance exercise an vocal
vibrate in classlcally trained

singers
Marle Christine Kiberlein,
Theresa Pilsl
lsabella Gantner, Sophia
Gantner. Jonas Kirsch
Matthias Echternach

Bone-conduction auditory
feedback for vecal fatigue
preventlon in professional
volee users
Laura Pasquarella
Chilara Falanga

Vibrate development during
conservatory tralning: o
retrospective longltudinal
Study
Reuben Scott Walker, Mario
Flelscher, Marle Bleber,
Hartrut Zabel, Dirk Mirbe

Pedagegical training for
resonance: "orologlo della
rissnarnza”
Chiara Petrelll
Erennle Natale

Traditional Romanian
Singing and Velce Therapy:
Exploring Viecal Style and
Therapeutic Approaches
leana Mandalu, Redica
Muresan, Loredana
Ghiuzan, lulla Vatafu,
Veronlca Mocarie Moldovan

ORAL PRESENTATIONS
Chair: Rukiye Gzgelik

The ent Between a
Contoct-Based Plezoelectric
Transducer and a Standard
Microphane for Invive
Acoustic Volce Analysls
Pedra Pestana, Rita
Alegria, André Aradje,
Héadla Santos, Miguel
Vicente, Celsa Mela

Vioice-related challenges
experienced by transgender
and gender diverse
Individuals in Belgium
Tine Papeleu, Jennifer
Oates, Joz Motmans,
Dominigue Morsomme, Guy
T'sjoen. Evellen D'haeseleer

Exploring the role of
outcome predictors in
gender-affirming volce care
for transgender wormnen
Clara Leyns, Evelien
D'haeseleer

Shart- and Longer-Term
Effects of Three Intensive
Straw Phonatlon
Interventions on the Volce af
Fernale Speech-Language
Pathalogy Students With
Mild Dysphonia: &
Rondomized Controlled Trial
Casey Dewanckele, Evellen
D'hoeseleer, Peter
Tornassen, Frederick Dochy,
Kristiane Van Lierde, Iris
Meerschman

Peycho-Vax as a new
questionnalre In the
differential diagmosis of
functional velee disarders
Agata Szkelkowska, harona
Pilchowska, Beata
Miaskiewlcz, Paullna
Krasnodebska
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RENATO BRUSON THE ART OF SINGING, AUTHENTICITY AND DISCIPLINE CONNECTIONS
BETWEENOPERAAND CHAMBERMUSIC

SergiuGarabaijiit
Doctoral School i E R N Rt NiYel (ElBldtional Academy of Music 1] 6 1JY I? IRa I60G#RNapoca,
Romania

SUMMARYThis article explores the artistry of the renowned baritone Renato Bruson, emphasizing the
interpretative authenticity and discipline that have ensured his long-lasting career. Based on a direct
interview conducted with the maestro in Parma during a vocal interpretation masterclass organized
through the RenatoBruson Foundation, the research highlights essential themes such as the evolution of
the baritone voice, the significance of chamber music in vocal development, and the role of textual
interpretation in opera. Additionally, it examines the impact of this approach on the training of future
performers and his perspective on vocal discipline and artistic authenticity. By integrating historical and
musicological perspectives, the study establishes connections between operatic and chamber music
practices, emphasizing their reciprocal impact on the evolution of a lyrical artist. The conclusions
underline the necessity of balancing natural vocal talent with rigorous study while maintaining fidelity to
the® Y 0 G Y tinkkhtiéns, simultaneously developinga unique interpretative style.

Keywords: Renato Bruson, baritone voice, opera singing, vocal technique, artistic authenticity, chamber
music, opera interpretation, musical discipline.

Baritone (i) (from Gk. Barytonos; Fr.baryton; Ger. Bariton;lt. baritono)2bi_ " ¢ * ), meaning/deep
sound baky- = low, deep; tonos =tone).

The interview with the great baritone Renato Bruson, conducted in Parmaat the 0 ¢ 13t aqrhu¥ekirh-
house, took place during a masterclass he was offering. On this occasion, the maestro agreedto answer
guestions related to the doctoral research titled s&'he Variability of the Baritone Voice Throughout the
Stylistic Evolution of the Opera GenrewThe interview provided deep insight into essential themes for
lyrical singing: vocal technique, authentic interpretation, the importance of the word, and the longevity of
a successful career. Thebaritone lon Budoiu? states that, the baritone voice, now a welldefined category
in the opera world, emerged as a distinct classification only at the beginning of the 19th century.
Previously, it was alternatively associated with tenors or basses, depending on the tessitura of the role.

1PhD Student. GheorgheDima National Academy of Music,SigismundN Y T @&ctoral School, Cluj-
Napoca. Email: garabajiisergiu@gmail.com

2 0. Jander J.B.Steane E.Forbes E.T.Harris andG. Waldman$ Baritonebl R iéMewGrove Dictionary of
Music and Musicians (accessed from alocal PDF file onJanuary2, 2025)

3 lon Budoiu (193011992) was an exceptional baritone, performing major roles from the universal
classical repertoire, rangingfrom Mozartand Rossinito Verdi, Wagner,and Puccini. He also distinguished
himself in Romanian opera, taking the lead role in A ¢ UL&snea Rusalin by Paul Constantinescu and
performing Enescu's lieder in Berlin under the baton of Kurt Masur. See /85 de ani de la U¢ ©q 1J1
solistului de Y G 1JlbnBudoiud &otidianul HD, January3, 2025, https://hd .cotidianul .ro/95-de-ani-de-la-
nasterea-solistului-de-opera-ion-budoiu/. Accessed February7, 2025.
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4 However, the first uses of the term baritonans date back to the 15th century: rthe term tharitonanskwas
first used in Western music towards the end of the 15th century, principally in French sacred polyphony,
where it may signify a voice lower in pitch than the bassus# In the 17th century, /6 RLGth-century ltaly,
the term tbaritonok takes up its modern position between the tenor and bass partskw fith its use
becoming more frequent in both sacred music and opera.® In the 19th century, baritone was solidified as
a distinct vocal category with the introduction of prominent characters in the operas of Romantic
composers. Verdicreated roles that rdemonstrated the dramatic flexibility and power of this voiceA swich
as Germont (La Traviata 1853) and Macbeth (Macbeth, 1847).” In the 20th century, Italian baritones
continued to define excellence in the Verdianrepertoire: rRiero Cappuccilli was regarded as the leading
Italian Verdi baritone; other Italians eminent in the Verdi and Donizetti repertories have included
Giuseppe Taddei and Renato BrusonH These transformations contributed to the diversification of the
repertoire and directly influenced the evolution of the careers of great opera artists. Renato Bruson (b.
Granze Padua, Januaryl13, 1936) is one of the most remarkable baritones of the 20th century, renowned
for his exceptional interpretations of Verdiand Donizetti operas. His impressive career, spanning over five
decades, is the result of rigorous training and outstanding vocal development.

Renato Bruson began his vocal studies at the C. Pollini Conservatory in Padua under the guidance of
Professor Elena FavaCeriati, considered rene of the most respected voice teachers in Italy*® His official
debut took place in 1961 in Spoleto, in Giuseppe é 13| Tl Révatore, where he performed the role of
Count di Luna.1%Thisachievement came as a result of winning the Concorso Nazionale Giovani Cantanti
Lirici in Spoleto that same year.!! From that moment on, he embarked on an increasingly acclaimed and
recognized career. One of the most significant events that propelled him to international fame was his
debut in La forza del destino at the Teatro Regiodi Parmain 1967. Thissuccess opened the doors of the
Metropolitan Opera in New York and marked the beginning of an exceptional series of debuts on the
stagesofthes Y | {mlost prestigious theaters.

4|, Budoiud TihaBaritone R U LI § G IMusicalaghiRudids (Vol. 17-18, p. 190;Cluj-Napoca, 1985).
50. Jander J. BSteane, E. Forbes, E. T. Harrignd G. Waldman#l Baritone bl R b TReN&\RErdlle
Dictionary of Musicand Musicians (accessed from alocal PDF file onJanuary2, 2025).

6 Ibid.

" 1bid.

8 1bid.

9 GBOperaA Allbum of Memories: RenatoBruson bl H FOLL Nadc@sEasl hddhuaryl, 2025,from
https://www.gbopera.it/2022/01/album -dei-ricordi-renato-bruson-n-1936.

10 TeatroLirico Sperimentale di Spoletoss  FOLL 7 DdéefitiRel @disodi Cantod astiéssed on Januaryl,
2025, from https://www.tls -belli.it/docenti -del-corso-di-canto. ! Claudio Del Monteand Vincenzo
Raffaele Segretq StagioneLirica (1991-1992). RenatoBruson. N | 13 U agkcarkiethRp. 9 (ParmaTeatro
Regiq 1992).
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12 |In the book by Maestro 7 | 2 t Witéx Tita Tegand3, published on the occasion of his 25th career
anniversary, numerous posters and reviews of his performances were compiled. Amongthem is a 1986
review from Rome, in which conductor Giuseppe Sinopoli stated that, for him, Renato Bruson
represented the ideal realization of musical sensitivity and intelligence. Eventhen, it was foreseen that
Bruson would remain in the history of Italian opera as a benchmark baritone, thanks to his elegance and
refined interpretative style.14 Today 39 yearslater, the 0 ¢ 13t achrédekrémains a compelling example of
continuity and the preservation of essential qualities for an opera singer. Moreover, these traits have not
only been maintained but also cultivated and passed on to future generations through non-formal
education, making him a model of perseveranceand excellence in the field.

Amongthe most important theaters where Maestro Bruson has performed are Teatroalla Scalain Milan,
the Metropolitan Operain New York, the Wiener Staatsoper, the Royal Opera House Covent Garden in
London, the Bayerische Staatsoper in Munich, the Teatro di San Carlo in Naples, and many others,
including the RomanianNational Operain Cluj, where he performed the title role in Rigolettoin 1970.15

In 1970, he collaborated for the first time with conductor Riccardo Mutiin é 131 UiRballo in maschera at

the TeatroComunale in Florence, marking the beginningof a long-lasting artistic relationship. In 1972, he
made his debut at Teatro alla Scala in Milan in Gaetano ? Y U R A Lirajad® €Hamounix. In 1986, in
Ravenna Maestro Riccardo Muti described RenatoBruson as an authentic, expressive and refined artist,
emphasizing that any conductor would wish to have him as a collaborative partner in the demanding
preparation and realization of an opera production. This recognition is also mentioned in TitaN1J R ¢ UY |
book, dedicated to the (0 ¢ 13t achrdekf Among his numerous distinctions, one of the most notable is

the honorarytitle ofu ¢ @ G 131 1, awardded by the ViennaState Opera.”

12bid.

13 Tita Teganowas a set designer, costume designer, and author of books, many of which were published
by Grafiche Step in Parma, dedicated to the art and career of her husband, baritone Renato Bruson. She
collaborated with TeatroRegiodi Parma, designingthe set for | due Foscari (198411985, directed by Anna
Proclemer) and contributing to numerous opera productions. In 2014, together with Bruson, she donated
an important art collection to the Cariparma Foundation, including 70 works by renowned artists such as
Giovanni Boldini and Giovanni Segantini See sAddio a Tita Teganq scenografa, costumista e moglie di
Renato BrusonA isazzetta di Parma, March 10, 2022, https://www.gazzettadiparmait/spettacoli/ 2022/
03/10/news/addio-a-tita-tegano-scenografa-costumista-e-moglie-di-renato-bruson-632027/, accessed
February7, 2025.

14 Tita Teganq ed., Renato Bruson: 25 anni di teatro in musica, with testimonies and critical notes by
Carlo Belli, Maurizio Arena, Gianandrea Gavazzenj Gianluigi Gelmetti, Carlo Maria Giulini, Giuseppe
Morelli, Franco Mannino, Riccardo Muti, Giuseppe Sinopoli, Alberto Antignani, Gioacchino LanzaTomasi,
Giuseppe Negri, Roman Vlad, Piero Rattalino, Sylvano Bussotti, Rodolfo Celletti, Giuseppe Puglisi,
Giorgio Gualerzi, Bruno Cernaz, Presto Moli, Bruno Cagli, Francesco Canessa, Sergio Segalini Daniele
Rubboli, Christian Springer Angelo Foletto, Maurizio Modugno, Marcello Conati, Michelangelo Zurletti,
and ElvioGiudici, p. 21 (Bologna EdizioniBongiovanni 1986)

5 1bid., p. 95.

16 |bid., p. 20.

17|stituto della Enciclopedia Italiana, founded by Giovanni Treccanid Rémato BrusonAd astéssed on
Januaryl, 2025,from https://www.treccani.it/enciclopedia/renato -bruson/.
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This stands as both a testament to Maestro 7 | 2 t Proféskional excellence and a reflection on the
complexity of the operatic profession. It is a continuous process of exploration, preparation, and
construction -an endless formation. Despite this, it is an imperfection that becomes perfect through the
lived experience of the performance. An emotion can never be repeated with absolute precision; it is a
feeling that can be relieved, but always through the

lens of new preparation. Renato Bruson began his responses in the interview by emphasizing that his
artistic development was profoundly influenced by a teacher for whom he holds deep respect and
gratitude. Asmentioned inthe & ¢ 13t apiogfaphy, this refers to Professor ElenaFavaCeriati. /ofearned
from my teacher, who had been a chamber music singer. From her, | acquired taste and sensitivity. And |
must thank her even today because she taught me how to interpret and singThis approach, rooted in
chamber music, helped him develop a solid vocal technique and a deep awareness of the semiotics of
artistic interpretation.

Chamber music is a highly exposed environment without the support of an orchestra, every detall
becomes fragile and delicate, and eventhe beating of the heart seems to take on a perceptible presence.
Accompaniment in chamber music represents an essential relationship, a collaboration and
synchronization between the performer and the accompanist because the accompaniment does not
merely provide support but complements the interpretation through specific musical motifs and
phrases. Thisfurther underscores the necessity of thorough education and rigorous preparation. Another
essential aspect mentioned by the maestro was the importance of discipline. Renato Bruson
emphasized. s&or a long career, you must know how to choose what to do and stay within your
repertoired warning about the risks singers take when exploring a repertoire that exceeds the natural
limits and possibilities of their voice. 'Woul Y Chiéavgto do everythingtoday; many take on anything just
to make money. No, if you want a long career, there must be humility, seriousness, and complete
dedication.wlIn his view, the ability to maintain a proper balance in repertoire selection is a quality that
sustains the longevity of an opera singer. This idea of discipline and balance resonates with Professor
Paul AY G Y Z%sttRmient that spassion must meet vocation and natural giftsA & emphasizing that
success in a career cannot exist without an alignment between inner desire and natural abilities.
Moreover, the concept of discipline extends to daily practice, which is regarded as /b0 Y |hygig@nesfor
those who approach their profession with such commitment.2° In addition to these observations, the
maestro emphasized the importance of understanding the stages of vocal maturation. rBustas the body
matures, so does the voicef ke said, highlighting that each stage of at R U Niii¢ Imist be approached
naturally and appropriately.

18 paul Popoviciis an associate professor and a specialist in law, actively engagedin legal education and
intellectual property. He served as vice dean (202012022) at the Faculty of Law, Dimitrie Cantemir
Christian University in Bucharest (Faculty of Law in Cluj-Napoca) and as a master's program director
(201312015). Since 2023, he has been an associate professor at Vasile] Y & Wes@rn University of Arad.
In addition to his academic work, he is a judicial technical expert, arbitrator, and mediator in the field of
intellectual property. See Curriculum Vitae T Paul Popovici, Vasile ] Y @ I ViR&tern University,
https://www.uvvgro/docs/ Facultati/cv_profesorifacultate _juridice/POPOVICI_PAUlpdf,  accessed
February7, 2025.

19 P Popovici, /dhe Ethics of Scientific Research and Academic Integrityd mnline course held at the
GheorgheDima National Academy of Music, SigismundN Y T @a8ctoral School, Cluj-Napoca, December
2,2024.

20 P Popovici, /8he Ethics of Scientific Research and Academic IntegrityHd nline course held at the
GheorgheDima National Academy of Music, SigismundN Y T a@@&ctoral School, Cluj-Napoca, November
25, 2024.
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An excerpt from an academic paper presented at the Academy of Sciencesin Paris, Manuel] ¢ | &R ¢
supports the following idea: x Kk R Ut delid &dde umana va soggetta ad innumerevoli modificazioni
sotto G K R U n i3 Wld&idessi, delle costituzioni wbiThe human voice, as a whole, is subject to an
infinite number of modifications influenced by age, sex, and physical constitution +.8*> As Robert Thayer
Sataloff>®> and Karen M. Kost** emphasize in their article /&he Effects of Age on the Voice, Part 1A
published in the Journalof Singing the official journal of the National Association of Teachersof Singing

a U.S.-based organization, voice teachers sshould be familiar with many of the more important, clinically
relevant age-related changesthat occur in the human voiceHs® This approach helps singers adapt their
repertoire and technique according to the specific characteristics of each stage of vocal development.
This perspective is supported by specialized literature. In the book This is a Voice, authors Jeremy
Fisherr® and Gillyanne Kaye<’ explain that:

Yourvoice is a biomechanism that changes with the rest of the body, growingand maturing T along with
your lung capacity and the ability to control breath T as part of the life cycle from child to adult. The
positioning and size of the larynx are important factors, as well as the relative firmness of the
cartilages.Hs® This description highlights the importance of selecting the appropriate repertoire while
respecting the H Y T Inatural development, allowing the voice to grow and mature alongside it in a
balanced manner.

2IManuel] ¢ | BrR180511906) was a singer, pedagogue and researcher of the human voice, renowned
for his revolutionary contributions to the study of vocal mechanisms. In 1840, he presented his paper
~ij G Y RsrlJa voix humaine at the Academy of Sciences in Paris, demonstrating a profound

understanding of the physiological phenomena of the voice. In 1854, he became the first to use the

laryngoscope, which allowed him to confirm his theories on vocal production. His singingmethod had a
significant impact on vocal education, and his observations on vocal registers and timbre remain
fundamental in modern vocal pedagogy See ~ R H 6 Cadtdllengo, /b~ ¢ U &didia Jr. A Clear-Sighted
Observer of Human Voice Productiondw Logopedics Phoniatrics  Vocology,  DOI:

10.1080/14015430500298131 PMID: 16287657.

22 M. Garcia Jr, Scuoladi Garcia. Trattato completo I 1J T { delicanty [Part 1, p. 14; Milan: Ricordi, 1970).

23 Robert T. Sataloff is a specialist in otolaryngology, professor, and chairman of the Department of
OtolaryngologyrHead and Neck Surgery at Drexel University College of Medicine. He is also a
professional singer, holding a Doctor of Musical Arts (DMA) degree in vocal performance. He has
published approximately 1,000 works, including 62 books, and serves as Editor-inChief of the Journal of
Voice and the Ear, Nose and Throat Journal 24 Karen M. Kost is a professor of otolaryngology at McGill
University and the director of the Voice and DysphagialLaboratory at the same institution . A specialist in
ENT oncology, airway disorders, and voice, she served as president of the Canadian Society of
Otolaryngologyr Head and Neck Surgery (2013) and the American Society of Geriatric Otolaryngology
(201212014). She has delivered over 400 international presentations and has published extensively on
topics related to voice and tracheostomy. See https://www.nats.org/_Library/JJOS_On_PoitdOS077-01-
2020-63.pdf, accessed February7, 2025.

25R. T. Sataloff and K. M. Kost, /8 he Effects of Ageon the Voice, Part 14 deurnalof Singing77, no. 1 (2020):

63.

26 JeremyFisheris an award-winning musician and performance coach with over 30 years of experience
working with actors and singers. He is a multimedia vocal educator, havingdeveloped numerous training
DVDs and professional development tools for Vocal Process and the Science Museum. He has co-
authored four books and written approximately 300 articles on classical and commercial singing.

27 Dr. Gillyanne Kayesis a voice expertand vocal pedagoguewith 35 years of experienceinspiring singers
and teachers. She holds a PhD in voice research and has authored seven books, including Singingand
the Actor. Recognized as a pedagogue and presenter at international conferences, she has also

contributed as a curriculum advisor for institutions such as CSSD,RCS,and DMusics Barcelona
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Themaestro also described the decisive role of constant study, emphasizingthat only through sustained
effort and discipline can one achieve remarkable results. /®therwise, you remain mediocrem This
insistence on study reflects a deep perspective on discipline, seen as the foundation of continuous
development. In this regard, it is perfectly complemented by the observation of Manuel Garcia Jt, who
highlights that natural predispositions are not enough: /bx GRGElle disposizioni hannol k 2 Y &YJt  1J
nella loro applicazione coltivate e dirette da uno studio lento e ragionatos bIThe most beautiful
predispositions need to be cultivated and directed in their application through slow and rational
study.w?8 Theseperspectives emphasize that in singing, success depends on the combination of natural
talent and rigorous study. Vocal technique cannot be left to chance, and everydetail from body posture
to breath control must be consciously practiced transforming innate gifts into a balanced vocal
expression. At the same time, text interpretation, whether in opera, chamber music, or other genresand
the understandingof a®# 6 ¢ | ¢ fHgydidlogital portrait are fundamental. Theseelements provide the
emotional depth and authenticity necessaryto move and inspire the audience. Regardingthe negative
influences affecting new generations, Renato Bruson observed: rBecause nowadays, what ruins young
singerseventhough the voices exist is the influence of radio, television, and the recording industry_ack
of patience, along with these influences, is another major issue: /0 Y gpébple want everythinghere and
now. N 6 ¢ mpkhow opera singingworks.For the maestro, patience and seriousness remain the keys to
long-term success.

This idea reminds me of my professor, Greta Benini® , who taught me at the Musik und Kunst Privat
O UR 2 1J ter SRagltéMipn. In her classes, there was a clear condition: we were not allowed to listen to
recordings, especially when preparing a role or facing the risk of splagiarizings an interpretative
dramaturgy practices that strip us of our individuality. Thisapproach aligns with what my professor, lulia
Augusta Suciu®?, from the GheorgheDima National Academy of Music in Cluj-Napoca, used to tell me. |
have always valued her guidance and support.

On the other hand, one of my voice teachers, Michail Lanskoi®? , who sang alongside Renato Bruson 30
years ago at the LudwigsburgFestivalin € 1J | loperas | masnadieri and Giovannal Kk |tdftl ¥ne that it
is important to listen to reference baritones.

28 ] Fisher and G. Kayes Thisis a Voice: 99 Exercisesto Train, Project and Harness the Power of Your
Voice (p. 40; London: Wellcome Collection, 2016).

29\, GarciaJt, Scuoladi Garcia. Trattato completo T 1J 0 0 delbcanty (Part1, p. 21; Milan: Ricordi, 1970).
30 Greta Benini is an Italian pianist specializing in vocal and opera accompaniment. She studied in
Ravenng Florence, and Bolognaand has been a laureate of severalinternational competitions. She has
worked as a repetiteur at Wiener Kammeroperand Volksoper Wien, collaborating with renowned artists
and performing on major stages across Europeand the United States. Currently, she is a professor of
operarepetition at Musik und Kunst PrivatO U R 2 1J dlet SRadt §Vign. See

https://muk .ac.at/studienangebot/lehrende/details/greta-benini.html, accessed February2025.

31 Univ. Prof. Dr. Habil. lulia Augusta Suciu is the Vice-Rector responsible for academic activities and a
repetiteur at the GheorgheDima National Academy of Music in Cluj-Napoca. Throughouther career, she
has performed numerous recitals and concerts, participating in national and international festivals. Due
to her pedagogical work, many of her graduates now perform on some of the world's most prestigious
stages, including the Metropolitan Opera, Vienna State Opera, Munich Opera, Royal Opera House, and
others.

32 Michail Lanskoi was born in Moscow and studied at the Bolshoi Theatre Singing School and the
Gnessin Institute. He earned a doctorate in musicology from the TchaikovskyConservatory in Moscow
(1990). A laureate of vocal competitions in Russia, Spain, and Austria, he has performed leading roles in
operas by Mozart, Verdi, Puccini, Rossini, and Tchaikovsky on major stages in Germany, Austria,
Switzerland, England and Russia. He has collaborated with renowned conductors such as Helmuth
Rilling, Valery Gergiey and Gianandrea Bramall. See https://muk.ac.at/veranstaltung/meisterklasse-
gesangmit-michaillanskoi.html, accessed 7 February2025.
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33 Some studies conducted by R. Harrisand B. M. de Jongf suggestthat this process, known in science

¢ t nhitrer neuronsw A L 6eledr idpgatii on auditory-motor transformations. Asthe authors emphasize:
rBassivelistening to music evokedauditory-parietal-premotor activations when subjects had attentively
listened to this music before, while the premotor activation evenfurther increased when such music
pieces had actually been practiced FCGi® LU

Thislistening of musical literature helps to raise awareness of the technical and stylistic aspects and to
understand the diversity within the subcategory of the baritone voice a true culture of variability.
Recordings of great baritones can serve as a /bG ¢ t H BB 1Y thdt wmspires and provides new
perspectives, but they do not absolve us from the search for our own path. However, in interpretative and
dramaturgical terms, it is crucial to pay special attention to the composer, respecting the semiotics of
the score. Authenticity and personal development remain essential, and inspiration should be used as a
starting point, not as a substitute for individual work. Vocal technique was a central theme in the
interview. Renato Bruson explained: /bE R U i9 Riwaips singing; only the style changes T Italian style,
German style, American style, etc., but singing always remains singingsChamber music taught him to
breathe correctly and develop artistic taste: /b7 1J # ¢l &irbt ISang chamber music and learned to sing
with style and sensitivitysThis reflects a constant concern for details and artistic authenticity, where
everyperformance must be faithful to both the text and the emotion it conveys.

In this context, the maestro also highlighted the importance of the word in lyrical singing s/i¥ou must
capture the ¢ 2 T R 1J &itenition } otherwise, yous Y Unawg a career, R apkel. N 6 ¢ whi the word is very
important, and | care deeply about the word.w This observation emphasizes that the text and its
interpretation are fundamental in creating an authentic connection with the audience. As Paul Higgins
notes in an article about the importance of the word, interpretation is not merely an imitative rendering of
the text on a musical platform; it is a profound analysis of the text, which is essential and must address
the rpoetic, formal, semantic, and aesthetic complexities of a songH*® Thisrelationship between music
and the word is also highlighted by the idea that /enusic is a syncretic whole and addressesthe eye, the
ears, and the sensesH’ In this whole, the word is not just a means of communication, but an element
that gives depth and meaning to the artistic act. Gestures, movement, and other visual elements
contribute to this unity, creating a synthesis that leads to the /b¢ a ) ¢ RomokalUGHI | n 1J gl Y U+
harmony with the Cosmos through ethos.®® Thus, the word plays an essential role, as it is the one that
facilitates catharsis 1 the purification of the soul through art.®? In this regard, B. V. Asafie* emphasizes
the importance of emotional expressivenessin music: /&ne must be able to sing anger, compassion,
pain, jest, mockery, tenderness, kiss, cunning, bravery-in a word, the entire range of emotions.w

33 M. Lanskoi, voice teacher at the Hochschule n TMusik in Berlin and MUK in Vienna, personal
correspondence, October 20, 2024.

34 R. Harris and B. M. de Jongare researchers in the Department of Neurology at the University Medical
Center Groningen and the University of Groningen, Netherlands. Theyare also affiliated with the BCN
Neuroimaging Center, where they specialize in neuroimagingand neurology

35R. Harrisand 7 FOLL~ FOLUT QéresalAdtidafidhsiRelatedto Audition-Driven Performance Imageryin
Professional MusiciansA i LUA x § End.§ (2B14)dhis://doi.org/10.1371/journal.pone.0093681.

36 P, HigginsA LWb7 1 Bifttend Rt8dHg a Synthesisof Words and Music T Issues and Approachesto
Text SettingA Maiinooth Musicology, Maynooth University, Maynooth, Ireland, Januaryl, 2009,cited in
RosenwaldA Teory TextSetting, and Performanced 1 LG FOLP O oL

37,8 0 ¢ |5cUB~ 2 AntryHityFpdidbinal blog, October 27, 2011,accessed on January9, 2025,from
https://olarasuloredana.wordpress.com/2011/10/27/muzica -in-antichitate.

38 |bid.

39 |bid.

40 Boris Vladimirovich Asafiev(July29 [0.S.July17], 1884t January27, 1949)was a Russianand Soviet
composer, musicologist, music critic, and writer, recognizedas one of the founders of Sovietmusicology.
He was the dedicatee of A | Y t Y ByRphang No. 1. Havas born in Saint Petersburg See
https://www.discogs.com/artist/2905491 -Boris-Asafiev,accessed February2025.
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41 This idea reflects the fact that interpretation is not merely a reproduction of sound, but a complex
process of transposing emotions, where every detail contributes to the authenticity of the interpretative
act. From Renato 7 | 2 t Ydispdctive, the variability of the baritone voice is a natural phenomenon,
determined by the gifts received from God. st is what God or nature has givenyou, a 6 1J Inddhing you
can do about it. After that, you just have to study, study, and studyt Timbre is sbcdistinct and
unmistakable vocal fingerprintd which makes the opera singer authentic. Manuel Garcia Jt, who was a
Spanish opera singer (baritone), voice teacher, and music pedagogue also known as the inventor of
laryngoscopy*? defines timbre as: rguel carattere proprio e variabile ¢ @ 0 K RoWithsR UriyaeYand
infinitely variable characteristict.5** Maestro Bruson made an interesting comparison between opera
and chamber music, explaining the fundamental differences in the relationship with the audience: rin
chamber music, you are exposed, the audience is focused solely on youtsThisobservation highlights the
need for an authentic connection, an essential element for success on stage: /@therwise, yous Y Uk q
havea career, R apkelb

In conclusion, baritone Renato Bruson offers a clear vision of lyrical singing, based on authenticity,
discipline, and respect for the word. His response /b Mo the question about the need b ajéarn from a
Maestro to become a ~ ¢ 13t aeffleétshis belief that learning is a personal process of discovery and
assimilation, not merely imitation. Therelationship between opera and chamber music, as reflected in
the 0 ¢ 131 opltidti€ journey, emphasizesan essential idea: music is not just about the difficulty of the
repertoire, but about how we succeed in moving the audience through authenticity and emotion. The
variability of the baritone voice transcends nationality, tradition, or origins; it consists in the broad
realization of the same essential idea, which is the sharingand co-involvementin a great encounter with
the Creator of creation, manifested through the diversity of the subcategories of the baritone voice
throughout the entire opera genrerepertoire. The predominant common factor (vocal authenticity) lies in
the difference of timbral individuality, with each vocal instrument adapted according to the parameters
that the individual naturally possesses. The problem of the present is that each opera artist, in one way
or another, tries to imitate someone based on the success that individual has had. However, the reality is
that this represents an illusory image that tends to reach a form of bovarism-the desire to live a foreign
identity that is disconnected from Y U IJowh authenticity. True virtue lies in discovering Y U 1Y 5 U
6 1J ¢ thop&iswhich you can give value to the /b5 Y lahdpwith intelligence, overall, know how to use
your voice. Therefore,authenticity is essential; accepting the voice that the opera artist possesses, the
body, the color, and the timbre is the most beautiful thing, because it makes you unique. Furthermore,
the connection between chamber music and opera highlights the complementarity of these genres.
While opera allows for an expansive development of vocal and dramatic storytelling, chamber music
brings intimacy and special attention to detail. This complementarity was essential in the artistic
development of baritone Renato Bruson, who learned to combine the sensitivity and technical precision
of chamber music with the dramatic emotion specific to opera. Together, these genres enrich the
interpretation, placing a common and essential element at their core: the word.

41B. V.Asafiey cited in V. PMorozova 3 6 ? 33 BVY Y A @ AZZsADIF A Yz 81 ¥ A @ g 3 A gL

3 8 ¢ A (TheArt of ResonantSinging Fundamentals ofResonanceTheoryand Technique) (p. 247;

Moscow: IP RAN, P. TchaikovskyState ConservatoryA LrandISajeiicers W9 1J U q) 1J OrigitkEqMdie= b FOLL
b ORYMEBEZKY 3 L B3IY 332 0RIMPIB 3,8 D3 MBAa®IZEYBEMPIOI, 388X Y33 J
3AY LN oMm®? 331 YOu@A [ ]

42 finventos1Jt G ¢ Y- ¥l @rikdoscopio s LS (DI (SuRmer Edition, 2011),accessed on January9,

2025, from http://web.archive.org/web/20150222042346

http://www.hcenergia.com/ boletinhc/verano2011/cultural.htm.

43 M. GarciaJt, Scuoladi Garcia. Trattato completo T 1J G 0 delcanty (Part 1, p. 17; Milan:Ricordi, 1970).
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ABSTRACT

The intelligibility of sung speech is a well-known issue among listeners of vocal, and particularly
classical, music. Scientific interest in this topic has been constant but researchers have mostly
concentrated on performances by soloists. However, choral singingand its practitioners may need more
consideration, as it has been found that choirs are even less intelligible than soloists6 . In the present
study, intelligibility (as opposed to comprehensibility) is understood as a characteristic of a text sungin a
way that spectators can distinguish its individual sounds independently of understanding the meaning of
the words. An online survey was carried out for 361 practitioners of choral singing (choristers,
conductors, vocal teachers and composers), which permitted establishing a ranking of the factors
perceived as most important for the intelligibility of choirs. The highest rating was attributed, almost
unanimously (87% of the respondents), to the # Y U T 2 Hpoppatatory work, followed by hall acoustics,
balance between the choir and the instrumental accompaniment, then the pronunciation of consonants.
Theexperimental phase of this study included recording a four-part classically trained choir (11 singers)
who sang vowel-consonant-vowel and vowel-consonant syllables comprising Italian, English and
German consonants. 24 choral practitioners and 38 laypersons then participated in a pilot perception
test in which they were asked to identify eight consonants in the intervocalic and final positions recorded
by the choir. Overall results of the pilot study are presented in a confusion matrix. The ongoing acoustic
analysis of the abovementioned recordings and the results of the subsequent perception test, held in
November 2025, could shed more light on relevant factors of choral intelligibility and hence suggest
possible practical solutions for the actors of choral singing.

KEYWORDS Speechlntelligibility, Singing,Classical Music, Phonetics, Teaching

INTRODUCTION

Listeners of vocal, in particular classical, music are often faced with the issue of reduced intelligibility of
sung lyrics. Numerous possible explanations of this phenomenon include vocal technique, in particular
lowered larynx and t+ R U D {diméank, characteristic of Western classical singing' ; fundamental
frequencies and intensity levels unusual for speech?3; vibrato? ; distortion of the syllabic structure in the
sungtext? ; rmusical rhythm not match[ing] the prosodic speech| 6 ! af érévarberanthall acoustics3 ;
the masking effect of orchestral accompaniment® ; distance between spectators and singers® ; listenersk
auditory abilities® , etc. The multiplication of voices singing simultaneously further decreases
intelligibility by around 10% in comparison to at Y 0 Y #icefi. KSbme possible reasons cited in the
literature include the so-called chorus effect, which marises when many voices, all with flutter and pitch
scatter, combine and create a quasirandom sound of such complexity that the normal mechanisms of
auditory localization and fusion are | Rt | 27’Gas WéllHas polyphony and polytextuality of choral
pieces®. At the same time, the number of singers (chorus size) does not seem to have any significant
effect on the intelligibility of a choir®. Thisarticle offers an overview of the methodology and preliminary
results of an ongoingresearch at the intersection of phonetics and languagedidactics dedicated to the
intelligibility of choral sung speech. Themain objectives of this research are to: (1) collect opinions and
best practices of the international choral community regarding the issue of intelligibility ; (2) establish
possible factors of the intelligibility of choirs; and (3) suggest practical solutions to increase the
intelligibility of texts sung by choirs.
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In this study, intelligibility (as opposed to comprehensibility) is understood as a characteristic of a text
sung in a way that spectators can distinguish its individual sounds T in the phonetic sense of the term T
independently of understanding the meaning of the words. The research concentrates on choirs as
groups of singerswho singtogether regularly (as opposed to ad hoc choirs created for one-shot projects)
and perform in the Western classical tradition.

METHODS
Theresearch has unfolded in two consecutive and interconnected phases, the first one based on the
empirical methodology, the second one being experimental.

Theempirical methodology focused on the research objective (1) and included:

A an anonymous online survey for choral practitioners (choristers, conductors, vocal teachers working
with choirs and choral composers): the survey was constructed on the LimeSurvey platform
(https://Iwww.limesurvey.org/) which permitted to script the questionnaire, displaying questions in
accordance with the | 13t GY U fold id ahéral practice. Thelargest group of questions asked to all
the respondents concerned the perceived importance bl /b2 AJrkldtively / not at all RG GY | apt Uq
various intelligibility factors (following a 2014 study carried out by Philip Fine and Jane Ginsborgg8 );
among other queries, the respondents were questioned about the main languagesof classical choral
singing;

A semi-constructed interviews of sixteen highly experienced representatives of the choral community
(conductors, composers, language coaches), with the purpose of obtaining more detailed and
substantiated contributions regardingthe research subject.

Theexperimental phase included:

A recordings: nonsense vowel-consonant-vowel (CVC) and vowel-consonant (VC) syllables set on a
four-part musical phrase were sung in a soundproof room by eleven classically trained singers
(sopranos, altos, tenors and basses), led by a choral conductor. The syllables comprised the /i/ - /a/ -
lul vowels and German, Latin/ltalian and English consonants. The choice of the consonants was
determined by the responsesto the online surveyregardingthe main languagesof Western classical
choral music. Themusical material had been validated by previous research done by JohanSundberg
and StenN1J 1 Ut 1aqTh&ecordings were preceded by pedagogical work with the conductor and the
singers on the IPA (International Phonetic Alphabet) transcriptions of the corpus and on the correct
articulation of the sounds;

A perception test: the tracks recorded by the choir were then cut into stimuli (separate syllables) with a
viewto their use for an online perception test following a pilot study. Forthe pilot study, eight CvVCand
VC stimuli were presented to the choral practitioners bl /b1J ¥ G turing b webinar held on the Zoom
platform and to laypersons, mostly university linguistics students without any singing experience
bl /b UI¥Y 4G 1J | daringsan if-person event. The participants listened to each stimulus twice and were
invited to identify the consonant in each stimulus choosing among five options, without being obliged
to givearesponse regardingeach stimulus when unsure of the response to be given.

RESULTS

Online Survey

361 choral practitioners from more than thirty countries (France, Italy, New-Zealand, UK, USAand others)
responded to the online questionnaire. One of the most salient results of this surveyis the ranking of the
factors of choral intelligibility perceived as more or less important by representatives of the choral
community (Figure 1). The highest importance was attributed, almost unanimously (87,1% of the
respondents evaluatingit as /b2 IR0 G Y | atc theaphoralt Y U T 2 Fpopparatory work, followed by

hall acoustics (79,2%), balance between the choir and the instrumental accompaniment (76,2%) and
then the pronunciation of consonants (72,6%), which, unsurprisingly, is considered to be more important

for intelligibility than the pronunciation of vowels (62,5%). The lowest positions in this classification are
occupied by 0 Rt q linddithl land vocal experience (7,4% of the respondents considering it as /b2 131 !
ROGY!| g&2bhasesl) ¥tqll R0 GY | auidthe mumber of choristers (6,0% as w2 IRGGY | and U q
47, 7%asbU @l RGO GY | gq¢ Uqmwsb
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Pan European Voice Conference

Choral conductor's preparatory work [ —
AcoUSTICS Of the VenUe [ ———
Balance between the choir and accompaniment | ———————————
Pronunciation of consonants
Phrasing
Choristers’ understanding of text [
Choralblend [
Choristers' expressiveness [
Pronunciation of vowels
Pitching
Musical setting of the text

Dynamics (piano, forte...) | ——
Speed (tempo)
Language of the text | —

Listeners’ auditory capacities [
Pitch of the notes |
Listeners' position, distance from the choir  |—
Choristers' knowledge of the language of the text | —
Instrumental accompaniment

Projection of the text during the concert | e

Listeners’ knowledge of the language of the text | Very important (%)
Choristers' foreign/regional accent
Listeners’ access to the text before the concert
Amplification m Not at all important (%)

m Relatively important (%)

Genre of the piece
Visibility of choristers' articulation

Listeners’ preliminary acquaintance with the text | =—
Vibrato

Listeners’ musical and vocal experience

Number of choristers

0 10 20 30 40 50 60 70 80 el

Figure 1. Perceivedfactors of choral intelligibility. Results of the online surveyin percentages (%) of the
responses. Thecolours are specific to this graph and are purely illustrative.

The results of the semi-constructed interviews, which complemented the responses to the online
survey,will be featured in further publications.

Pilot Perception Test

Twenty-four experts and thirty-eight non-experts participated in the pilot perception test. Theresults of
the test are best illustrated by a confusion matrix (Figure2), where the targets are displayed vertically and
the responses horizontally; the numbers in the boxes correspond to the percentage of the responses for
each target-response pair. Thehighestidentification scores are characteristic of the fricative consonants
0 NP4,9% of correct responses)and /f/ (88,7%), as well as of the nasal /m/ (80,6%). Thelowest score is
that of the Germanuvular /0/ (30,6%).

The confusion matrix reveals several tendencies in the perception of sung consonants, like voiceless to
nasal confusion (labial /p/ ->/m/), nasal to oral confusion (labial /m/ ->/b/). Confusion is also observed
in place of articulation such as labial to velar (stop /p/ ->/k/), labial to dental (nasal/m/ ->/n/). Voiceless
consonants tend to be perceived as their voiced counterparts (fricatives /f/ -> v/, sl ->/z/, o Mpoo i stop
Ip/ -> [bl). One exception among fricatives is the case of uvulars, where the voiced consonant is
confused with its voiceless counterpart (uvular /0/ -> 0. tnterestingly, the German uvular consonants
/0/ and o ~are confused with /v/ in 40,3% and 24,2% of cases, respectively.

ufu f 0.088.70.0/0.0/0.0/0.0/0.0{1.6/0.0/1.6/0.0/0.0/0.0|1.6/6.5/0.0/0.0/0.0

imi M 4.8/0.0/0.0/0.0/0.080.614.50.0(0.0/0.0/0.0/0.0/0.0/0.0/0.0/0.0/0.0/0.0 o
upu P 12.9‘3.2‘0.0‘11.50.0'3,2A0.O'6.5.62.9-0.0.0‘0‘O.O'O.OAO.O-O O-0.0l0.0-0.0‘ 60
iBi B O,OlO.OAO.O.O.O‘()O»O 046 5>4 8>0v0.0 0;'30.63.0.()»0.040.0.40.3'0,0.0 on7z.7
is s O.O'O,OVG.SIO‘O‘O.O 0.0‘0-0'16'00 O,OvO.O‘51.6146 6.5 0,0&32.50,0 0.0 40
afa I O.OIO.O.O.O‘O‘O.1.GVO,O‘.O O‘1A6IO.O.O.OVO.O'O.O'91,QTO.O'O.OjO.OldABIO.O 5
ux X 0.0/0.0/0.0{3.2/0.0/0.0/3.2|9.7|0.0/0.0/6.5/0.0{0.0|0.024.20.0/0.053.2
vo\'\w-\@oeqube\\~\¢b~\~ 0

Figure 2. Confusion matrix for consonants sung in choir (pilot study). The y-axis: target sounds with the
presented stimuli (in italics). The x-axis: responses. The numbers in the boxes correspond to the percentage of
the responses for each target-response pair.
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The results did not clearly reveal whether musical experience had a significant effect on response
accuracy. Therefore,the confusion matrix reflects the combined responses of experts and non-experts.

DISCUSSION

The results of the online survey show, in particular, that a number of the G| ¢ H q R geRc¥pildas
regardingthe intelligibility factors correspond to previous scientific findings, for example to those stating
the decrease in the intelligibility of sungvoice due to reverberantacoustics3 or to the masking effect of
orchestral accompaniment5 . Thelow importance attributed to the number of choristers corresponds to
the abovementioned study on the chorus size and its insignificant effect on the intelligibility of a choir6 .
Thel 13t GY U hnswérs are also in line with most trends observed in the 2014 study carried out by
Philip Fine and Jane Ginsborg (see our previous publication9 for a more detailed comparison of the
results). At the same time, the survey reveals high importance attributed to a factor specific to choral
singing, that ofthe ®# Y U1 2 #poppatatory work with singers.

The results of the pilot study echo some previous research on speech intelligibility concerning, for
example, high intelligibility of fricative consonants and consonant confusions by place of articulation 10,
among other studies. At the same time, they reveal the confusion of voiceless consonants with their
voiced counterparts, a trend which normally is not observedin the intelligibility of spoken voice and may
be proper to sung speech. Theone-off confusion of the uvular /0/ with /v/, not fitting into a tendency, had
been observedin at least one previous study10, howeverno explanation was suggested Further analysis
will be necessary in case these identification errors are reiterated in the results of the principal
perceptual study.

CONCLUSIONAND RECOMMENDATIONS

Theconclusions of this ongoingresearch on the intelligibility of choirs are:

1. fromthe GIJI n Y Ipérdpdctivet

A the choral #Y U1 2 Hppparatoty work is perceived to be the main factor of the intelligibility of
choirs;

A the number of singersis perceivedto be the least important intelligibility factor;

A the pronunciation of consonants is perceived to be more important for intelligibility than the
pronunciation of vowels;

2.fromthe i Rt q) Igdusidctivek(preliminary results):

A fricative consonants o Mad /f/ sung by a choir seemto be highly intelligible;

A the Germanuvular /0/ sung by a choir appears to be the least intelligible ;

A voiceless consonants tend to be confused with their voiced counterparts (/p/ with /b/, /s/ with /z/,
with /v/, and so on).

From the perspective of further research, the online survey has modelled the experimental phase

orienting it towards issues relevant for the actors of choral singing. The pilot perception study has

permitted, in particular, to evaluate and refine the test methodology and revealed certain consonant

confusions to be verified on the basis of more representative sample data used in the principal

perception test. Thelatter was held in November 2025, the analysis of its results as well as the acoustic

analysis of the choir recordings are ongoing The conclusions made at the outcome of this research

should be able to shed more light on the relevant factors of choral intelligibility, inform pedagogical

strategies and suggestpossible practical solutions for the actors of choral singing

MARCH 25-28, 2026 | ISTANBUL



PEVoC 16/ VOICE

REFERENCES

[1] SundbergJd Thescience of the singingvoice. DeKalb IL: Northern lllinois University Press; 1987.

[2] Scotto di Carlo N. Contraintes de production et R U q) 1J T {ide 12 B R & & G Grgvlhterdiscip Lab
Parole Langage 2005;24:159-180. French.

[3] Vurma A, Meister E, Meister L, et al. Managing reverberant acoustics in singing by extending the
plosive closures in voweltplosiverTvowel sequences. Music Percept 2025;43(1):1-15.
doi:10.1525/mp.2025.2675211

[4] JohnsonR, Huron D, Collister L. Music and lyrics interactions and their influence on recognition of
sung words: an investigation of word frequency, rhyme, metric stress, vocal timbre, melisma, and
repetition priming. Empir Musicol Rev 2014;9(1):2-20.

[5] Scotto Di Carlo N. Effect of multifactorial constraints on intelligibility of opera singing (). J Sing
2007;63:559-567.

[6] Condit-Schultz N, Huron D. Word intelligibility in multi-voice singing: the influence of chorus size. J
Voice. 2017;31(1):121.e1-121.e8.

[71N131 Ut SpPhical and acoustic factors that interact with the singerto produce the choral sound. J
Voice. 1991;5(2):128-43.

[8] Fine P, GinsborgJ Makingmyself understood: perceived factors affecting the intelligibility of sungtext.
Front Psychol. 2014;5:809. doi:10.3389fpsyg.2014.00809.

[9] KananovichA. FacteursG 131 T &R U q 1J WéildparReFR0cRbgj i B f ,a4ns la continuation de
i b ij ade Philip Fine et Jane Ginsborg In: Massis H, editor. Proceedings of RJQ024 - 271 G 13t
Rencontresdes jeunes chercheurs en Sciences du Langage y Passageslyy; 2024; France. 2025. Available
from: https://univ-sorbonne-nouvelle.hal.science/hal05169693. French.

[10] Meyer J,Dentel L, Meunier F. f U q 1J 0 GidR 12 Rarble & plugigurs distances dans un bruit naturel.
Proceedingsofthe 10 & 9 Y U N[ I ¢ U dAcdustique; 2010 Apr 12116; Lyon, France. French.

MARCH 25-28, 2026 | ISTANBUL



PEVoC 16/ VOICE

STUDY OF THE SINGING VOICE WITH OBJECTIVE TECHNIQUES: ITS USEFULNESS AND LIMITS
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ABSTRACT

Aims: Develop and implement objective acoustical parameters related to some perceptual
characteristics of the singingvoice. PARAMETER¥ ibrato: frequency FO, extension, (ir)regularity (Vibrato
jitter, Vibrato shimmer), Duration, Vocal intonation (mean value between the maximum and the
minimum frequency value in each vibrato cycle). Standard deviation is computed for all parameters to
account for the subject ability to /bt 2 t ayibr&dJaad tone. E R U Dfdrinant (range and amplitude):
Quality Ratio T QR (areaunder the first two formants F1 e F2 divided by that of formants F3, F4, F5) with
adaptive estimation of varyingthresholds. Ideally QR=1.

ANALYSIS Methods: Parameters are implemented in the BioVoice tool. Free download at:
https://github.com/ClaudiaManfredi/BioVoice. Moreover, both statistical and classification (Machine
Learning)techniques were applied.

SUBJECTSAND MATERIAL Forty-two professional singers: 11 male operatic, 5 male jazz, 12 female
operatic and 14 female jazz singers were askedto sing/bE 2 0 0 131 fopR fi U bt 6 wpRral Rorgyand
Bess. It involvessingersat a deep emotional level, stimulates expressivityand is suited for interpretation
both in western operatic and in jazz style.

RESULTSshow differences/similarities among groups and points out the most relevant acoustical
parameters according to genderand singingstyle.

LIMITS The study concerns a few subjects. Selection of the audio frame is made manually, as the
analysis should be performed on the steady state part only. Theanalysis is made offline.

FINAL REMARKS Vibrato develops as voice training proceeds. Its objective evaluation may give useful
information about the quality of the performance and the singing style. E R U Dftdrinant and QR may
help singing pedagogyto e.g. refine vocal tract resonances. Objective analysis could be helpful for
educational and training purposes to objectify typically perceptive quantities. However, the singing
al J ¢ # Gekperiemce remains fundamental. Combined audio and video analysis could improve the
results, adding facial characteristics related to expressiveskills.

Keywords: singing voice analysis, objective parameters, operatic vs jazz singing style, statistics,
classification.

INTRODUCTION

Objective acoustical analysis of the singingvoice has become an increasingly important complement to
the perceptual evaluation made by expert singing teachers. While perceptual assessment remains
central in pedagogy and performance assessment, it is inherently subjective and difficult to quantify
across singers, training level, and singing styles. Quantitative measures such as vibrato characteristics,
spectral energy distribution, and resonance features provide objective descriptors of voice production
and have been shown to correlate with perceptual qualities, both in pedagogical and musicological
areas!. Vibrato features quantified by rate, extent, and cycle-to-cycle regularity can highlight differences
between trained and untrained voices and provide metrics for tracking the effects of voice training?.
Similarly, spectral characteristics such as the t R U Dftrinant and the Quality Ratio (QR)offer insight
into vocal tract resonance shaping and overall timbral quality, which are crucial for operatic and jazz
singerst.
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In addition to these time- and frequency-domain measures, Voice Range Profiles (VRP9345, offer a
holistic representation of at R U viddal icdpabilities by mapping dynamic range (sound pressure level)
across the full pitch range achievable by the individual. VRPs have been shown to reflect both
physiological and performance aspects of the singing voice, including the influence of training duration,
style, and pedagogical context®. By capturing global vocal capacity in terms of pitch and loudness
potential, VRPscould effectively integrate objective analyses. The present study concerns a set of
acoustical parameters, including vibrato metrics andt R U Dfddrhait, implemented in the open-source
BioVoice analysis tool’. Using statistical and machine learning techniques, differences and similar
features are exploited in the acoustic profiles of professional operatic and jazz singers of both genders,
with the goal of identifying parameter sets that may reflect stylistic and physiological variationsin singing
voice production.

METHODS
Dataset
The dataset concerns 42 professional singers: 26 females (sopranos or mezzo-sopranos) and 16 males
(tenors or baritones). Specifically: 23 specialized in Western operatic singing and 19 in jazz (males
operatic: 11; males jazz 5; females operatic: 12; females jazz 14). Agerange: 21 - 32 years for females
and 21 - 54 years for males. All participants received advanced vocal and musical training with a
minimum of three years of professional experience and reported no voice problems or related
complaints. All singers were trained in both classical and jazz singing styles, which enabled stylistic
comparisons among them. Theywere recruited at the Luigi Cherubini Conservatory(Firenze,ltaly) and at
private singing schools in Milano (Italy) and Ravenna(ltaly). Each singer provided informed consent to
take part in the study.

Theselected excerpt was the well-known line from Porgyand Bess: /bE 2 G G 1J | amdRhie livifikis easyts

After completing a vocal warm-up, each singerwas asked to perform a cappella, expressingthe piece in

both operatic and jazz style. Each singer performed the excerpt twice, and the best one was chosen for

analysis. No specific key was assigned, singers were free to choose the pitch range they found most
comfortable. For objective vibrato analysis, the sustained /adn/ vowel sound from the word /sA1 N @da/
bl/LE 2 G O 1J lwesReleidtess

The recordings were made using a Tascam US-144 MK2 soundboard (Tokyo, Japan)and a Shure SM58

cardioid unidirectional microphone (frequency response: 50115,000 Hz), both connected to a computer.

Themicrophone was positioned at a fixed distance of 20 cm from the t R U Dnhbltk. The sampling rate

was set at 44.1 kHz.

BioVoice analysis

The sustained /adn/ vowel sound was manually segmented, and analysed using the opensource

BioVoice software7 . According to Manfrediet al.1, the following 40 features were extracted:

A FromFO to F5, where F denotes the fundamental frequency and formants extracted by

BioVoice:

o Fxmedian, Fxmean, Fxstd, Fxmin, Fxmax (Fx=Formants FO, F1-F5)

o Peaksin the power spectrum for each formant: pks1l PSD(for F1), pks2_PSD(for F2), pks3_PSD
(for F3), pks4_PSD(for F4), pks5_PSD(for F5).

A Vibrato features:

0 Mean and standard deviation of the Vibrato rate (VRatemean, VRatestd), mean and standard
deviation of Vibrato extent (Vextmean, Vextstd), Vibrato jitter (jVrate), Vibrato shimmer (sVex®. jVrate
and sVext are analogous to the well-known voice parameters jitter and shimmer and they are used to
assessvibrato regularityl .

A Meanvalue of the cents of semitone for the analysed frame (Cmean).

A Quality ratio (QR) is defined as the ratio of the area of the power spectral density below (F1+F2) and
that of (F3+H4+F5 = singer's formant)l . A specific procedure is implemented for the adaptive
estimation of the two varyingthresholds that separate (F1+F2) from (F3+H4+F5). Thisis indeed a new
and relevant aspect for the estimation and automatic calculation of thet R U I¥adrhaktt
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A Timedomain features: Voiced duration (V-Duration), percentage of voiced parts inside the signal (%V-
Duration), unvoiced duration (U-Duration), percentage of unvoiced parts inside the signal (%U-
Duration), signal duration (TotalDuration).

Specifically, Vibrato rate is shown in Eq.(1). Thefemale range[4.2 T 8.1] Hz was applied to both styles and

genders

1O 1
Vrate = )" | s———| (1
i=1

Fﬂmﬂx o anﬂ.x

In Eg. (1), t' romaxdS the time instant corresponding to the i-th maximum of FO and N is the number of FO
maxima. Moreover, the following relation between cent and FO was considered: (i) =1200*3.322028403*
109, (FO'max/ FO'in) Where i represents the i-th cycle.

Vibrato extent (Vext) is shown in Eq. (2). Is defined as the mean frequency difference between the
maximum and minimum FO values within a single cycle (i.e., the cycle amplitude).

N
1 . .
Vext = = (FOnay = FObygy) (2)
i=1
Further details in Manfrediet al. 1.

All the features extracted by BioVoice were evaluated to compare the two styles across the four groups
considered (hereinafter: male classical, male jazz,female classical, and female jazz) Theassumption of
normality was assessedusing the KolmogorovrSmirnovtest. A oneway analysis of variance (ANOVA)was
applied to identify any statistically significant differences (significance level = 0.05). For the pairwise
comparisons N e t IJHomestly significant difference (HSD) test was used as a post-hoc procedure
(specifically, male classical vs. male jazzand female classical vs. female jazz)

Machine learning analysis

Machine learning (ML) algorithms were implemented to perform separate binary classification
experiments for the female and male datasets and the two singingstyles. Signalprocessingwas made in
the MATLAB2021b environment (The MathWorks, Inc., Natick, MA, USA) Specifically, the following
classification experiments (hereinafter referred to as Tasks)were performed:

A Taskl Male singersvs. Female singers
A Task Classical style vs. Jazzstyle
A Task3.1and Task3.2: Classical style vs. Jazzstyle, male and female singers separately.

Furthermore, the same ML experiments were repeated after excluding the FOTF5 features. Theaim was to
assess whether specific quantitative singing features (e.g., vibrato rate or QRrelated features) would
allow discriminating between the considered classes. Thisapproach also allowed a potential reduction
in model complexity and could improve their interpretability 8 . The AdaBoost and Baggingsupervised
ensemble classifiers were trained and validated using a k-fold cross-validation framework (k = 10), both
using decision trees as weak learners. During optimization, the following hyper-parameters were tuned:
number of learning cycles, minimum leaf size, maximum number of splits, and learning rate (for
AdaBoost only). Model performance was evaluated in terms of classification accuracy (ACC),and the
models were validated by selecting the configuration achieving the highest average ACC across the
cross-validation folds. In addition, the Area Under the Receiver Operating Characteristic Curve (AUC)
was computed and used as a complementary metric to further assess the discriminative capability of
the ML models. Moreover, predictor importance estimates were computed for each model after the
validation step in order to evaluate how the features computed by BioVoice contributed to class
discrimination.
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RESULTS

Table 1 shows the descriptive statistics (mean (standard deviation - std)) of the acoustic features
computed with BioVoice for classical and jazz singers, for males and females separately. Significant
differences between styles emerged mainly for pitch, vibrato extent, vibrato jitter, vibrato shimmer,
quality ratio, and duration, while vibrato rate was relatively stable across groups. Classical female
singers exhibited statistically significant higher pitch values, greater vibrato extent, and longer note
duration as compared to jazz singers. In contrast, jazz singers showed higher vibrato jitter, vibrato
shimmer, and quality ratio values, indicating greater signal variability andt R U ¥edrhaktidifferences.

Table 1 1 Classical vs Jazz Statistically significant differences between singing style for each genderare
highlighted in bold. Meanand (std).

Male Classical ~ Male Jazz | Female Classical Female Jazz
Pitch [Hz] 284 (54) 212 (28) 602 (119) 340 (119)
VRate-mean [Hz] 6.00 (0.90) 6.10 (0.60) 5.80(0.80) 6.20 (0.70)
Vext-mean [cents] 82 (35) 67 (20) 145 (52) 59(17)
jVrate [%] 7.00 (3.30) 16.00 (7.30) 7.50 (2.90) 12.70 (3.70)
sVext[%] 24.00 (8.10) 56.00 (24.30) | 21.10(10.40)  41.50 (10.10)
QR 0.60 (0.95) 1.60 (0.67) 1.50 (0.50) 1.60 (0.80)
V-Duration [s] 2.34 (0.77) 1.09 (0.32) 2.60 (0.70) 1.20 (0.70)

Table 2 reports the results of the machine learning classification experiments in terms of average
Accuracy (ACC) and Area Under the Curve (AUC) Taskl (male vs. female) achieved the highest
performance (ACC = 95%, AUC = 99%) using AdaBoost, confirming a strong discrimination between
genders. Task 2 (modern vs. classical style) reached an accuracy of 80% (AUC = 85%), while style
discrimination within each gender(Tasks3.1 and 3.2) showed good performance, particularly for females
(ACC=88%, AUC=94%). Whenthe FOTF5 features were excluded, a slight decrease in performance was
observed in most tasks (notably Taskl), although classification accuracy remained satisfactory overall.
Interestingly, Task3.2 (female jazz vs. female classical) showed a further improvement in accuracy (ACC
= 92%), suggestingthat style-related quantitative features alone may be sufficient to separate female
singing styles.

Table2 1 Results of ML classification for all the proposed Tasks(averageAccuracy=ACC,and AUC)

Task Subjects Model ACC AUC
Taskl — Male vs. Female 42 AdaBoost 95% 99%
Task2 — Jazz vs. Classical 42 Bag 80% 85%
Task 3.1 — Male Jazz vs. Male Classical 16 Bag 81% 78%
Task 3.2 — Female Jazz vs. Female Classical 26 Bag 88% 94%
FO-F5 excluded

TASK1 — Male vs. Female 42 AdaBoost 86% 91%
TASK2 — Jazz vs. Classical 42 Bag 78% 87%
TASK 3.1 — Male Jazz vs. Male Classical 16 Bag 75% 78%
TASK 3.2 — Female Jazz vs. Female Classical 26 Bag 92% 89%

Figure 1(a) and 1(b) illustrate the predictor importance estimates for Task2 with and without the FOTF5
features respectively, highlighting the relative contribution of the acoustic parameters to style
discrimination.

Predictor Importance Estimates Prodictor Importance Estimates

0 "
o
3 . )
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Figurel. Predictorimportance estimates for (a) Task2 Jazzvs Classical and (b) Task2 without using FO-F5 features
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DISCUSSION

Theaim of the present work was to investigate whether a multidimensional set of quantitative acoustical
parameters could reliably characterize stylistic (operatic vs. jazz) and physiological (male vs. female)
differences in professional singers, and whether statistical and machine learning approaches could
identify interpretable discriminative patterns. The statistical analysis shows systematic stylistic
differences, particularly in vibrato extent, perturbation measures (jitter and shimmer), quality ratio, and
voiced duration, confirming that operatic and jazz singers adopt distinct phonatory and resonance
strategies. At the same time, vibrato rate remained relatively stable across groups. Thesefindings are
consistent with earlier work showing the relevance of vibrato and spectral measures in the assessment
of singingvoice quality™.

The ML analysis further confirmed the discriminative power of the selected features. High classification
performance, especially for genderdiscrimination (Task1) and for female style discrimination (Task3.2),
indicates that the extracted acoustical parameters encode meaningful stylistic and physiological
information. Note that, even after excluding FOTF5 features, classification performance remained
satisfactory, suggestingthat vibrato-related descriptors alone provide substantial information for style
recognition.

Predictor importance highlighted that the most relevant parameter to discriminate between jazz and
operatic singing styles, regardless of gender, was the duration of the voiced acoustic segment (Fig 1a).
Indeed, the latter determines a significant increase in both duration and FO variability, therefore
explaining the importance of FOstd as well® . When removing FO and formants related features, the most
relevant metric was givenby Cmean (Fig. 1b), a somewhat normalizing parameter between gendersand
styles. On the other hand, vibrato pattern differences, defined here by its extent, rate and shimmer, have
been consistently associated with music genres, highlighting that jazz singers usually show a more
multiphasic, complex behaviour and greater extent and rate?.

These findings on vibrato characteristics give an objective insight into micro-acoustic behaviours of
singing voice analysis, as compared to the VRP approach that describes overall vocal features and
capacity®6.Therefore, their combination could provide a comprehensive and multidimensional
evaluation of the singing voice, integrating global performance with fine-grained control and stylistic
specificity.

In future, adding features related to the emotional dimension?® could further enhance its explanatory
power. Singingis intrinsically driven by expressiveintent, and emotional states systematically influence
respiratory patterns, phonation stability, vibrato modulation, and temporal organization. Incorporating
emotion-related markers into ML models, together with perceptual and acoustic evaluations, would
likely enable a more comprehensive characterization of the singingvoice.

Some limitations should be pointed out. The sample size, was relatively small especially for male jazz
singers, and the analysis focused on a single musical excerpt. Future studies could expand the
repertoire, include longitudinal data, and combine VRPacquisition with excerptbased acoustic analysis
to further validate the complementary nature of these approaches. The use of ensemble ML models
provided high classification performance, but further work is needed to explore model generalizability
across larger and more heterogeneoussinger populations.

CONCLUSIONAND RECOMMENDATIONS

This study shows that quantitative acoustical analysis, using statistical and machine learning
techniques, can reliably distinguish between two singing styles in professional singers. Vibrato
parameters, spectral features and temporal measures emerged as meaningful indicators of stylistic and
training-related differences.
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Asvibrato develops with vocal training, its objective assessment may provide valuable information about
performance quality and stylistic control. Thesetechniques could add a fine-grained information on how
vocal capacity is used in actual performance contexts. Quantitative acoustical analysis may therefore
support pedagogical practice with objective parameters. Such tools could assist the perceptual
judgment of both the teacher and the singingstudent. Future work should consider integrating audio and
video analysis to include expressivefacial features and further enhance the multidimensional evaluation
of the singingvoice.
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INVESTIGATION OF THE PREVALENCE OF DYSPHAGIA AND LARYNGOPHARYNGEAL REFLUX IN
PATIENTS WITH RHEUMATOID ARTHRITIS: ITS RELATIONSHIP WITH SEROLOGICAL MARKERS,
IMPACT ON QUALITY OF LIFE AND ENDOSCOPIC SWALLOWING EVALUATION RESULTS
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ABSTRACT
Background
Rheumatoid arthritis (RA)is a chronic systemic inflammatory disease that may affect the oropharyngeal
and laryngeal structures, potentially leading to dysphagiaand laryngopharyngealreflux (LPR) However,
the prevalence of these conditions and their association with diseaserelated parameters remain unclear.

Objective

To determine the prevalence of dysphagia and LPRin patients with RA, to evaluate their impact on
swallowing-related quality of life, to investigate their relationship with serological markers and disease
activity, and to present fiberoptic endoscopic evaluation of swallowing (FEESjindings.

Methods

This prospective study enrolled patients with rheumatoid arthritis who were followed at a tertiary referral
rheumatology outpatient clinic. Demographic data, serological findings, laboratory parameters,
treatments, and disease activity scores (DAS8-CRP)were recorded. Swallowingrelated quality of life
and symptom severity were assessed using the Swallowing Quality of Life questionnaire (SWALQOL),
Eating Assessment Tool10 (EATL0), and Reflux Symptom Index (RSI) All patients underwent fiberoptic
endoscopic examination, and FEESfindings were evaluated using the Penetration-Aspiration Scale and
RefluxFinding Score (RFS)

Results

Sixty-one patients (mean age: 59 5 13 years, mean disease duration: 10 51 9 years) were included.
Seropositivity, xerostomia, and temporomandibular joint (TMJYenderness rates were 67.2%, 68.9%, and
32.8%, respectively. No significant association was found between disease activity or serological
markers and dysphagia or reflux parameters (p > 0.05). However, patients with xerostomia and TMJ
tenderness had significantly worse SWAL-QOL, EAT10, and RSI scores. Post-swallow residue was
significantly higherin patients with TMJenderness (p =0.014).

Conclusion

Dysphagiaand LPRin RAappear to be independent of disease activity and serological markers but are
associated with xerostomia and TMJtenderness, suggestinga potential role of local factors in swallowing
dysfunction.

Keywords: Rheumatoid Arthritis; Deglutition Disorders; LaryngopharyngealReflux Temporomandibular
Joint Xerostomia
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INTRODUCTION

Rheumatoid arthritis (RA)is a chronic systemic autoimmune inflammatory disease primarily affecting
synovial joints®. Although articular manifestations such as symmetrical polyarthritis and morning
stiffness representits hallmark features, RAmay also involve multiple extraarticular organsand systems.
Extra-articular manifestations are reported in approximately 17.81 40.9% of patients and may affect the
lungs, heart, skin, eyes, and the head and neck regior?.

In the head and neck region, RAmay involve the atlanto-axial joint, temporomandibular joint (TMJ)and
laryngeal structures. TMJinvolvement may cause pain, restricted mandibular movement, and impaired
mastication?®. Laryngealinvolvement, most commonly in the form of cricoarytenoid arthritis, may present
with hoarseness, globus sensation, dyspnea, or dysphagia and has been reported in up to 25135% of
patients?. In addition, secondary E T B Islynidrime and associated xerostomia frequently observed in
RAmay further compromise swallowing function?®.

Dysphagia defined as difficulty in the passage of solids or liquids from the oral cavity to the stomach,
may occur at the oropharyngeal or esophageal level. In RA, dysphagia is considered multifactorial ,
potentially resulting from TMJdysfunction, cricoarytenoid joint involvement, xerostomia, cervical spine
abnormalities, or medication-related esophageal irritation®. Despite the presence of swallowing
complaints in RA, objective endoscopic assessment has not been routinely incorporated into clinical
evaluation.

Laryngopharyngealreflux (LPR),characterized by retrograde flow of gastric contents into the larynx and
pharynx, may also contribute to upper aerodigestive symptoms such as hoarseness, chronic throat
clearing, globus sensation, chronic cough, and dysphagief. Structured symptombased and endoscopic
instruments enable standardized evaluation of laryngopharyngealreflux, yet their use in the context of
rheumatoid arthritis has been limited.

Rheumatoid factor (RF)and anti-cyclic citrullinated peptide (anti-CCP) antibodies are widely used
serological markers in the diagnosis and clinical evaluation of rheumatoid arthritis. Disease activity is
commonly evaluated using the Disease Activity Score-28 with C-reactive protein (DAR8-CRPY. Whether
dysphagiaand LPRare associated with serological status or disease activity in RAremains unclear.
Therefore, the present study aimed to determine the prevalence of dysphagiaand LPRin patients with
RA, to evaluate their impact on swallowing-related quality of life, to investigate their association with
serological markers and disease activity, and to present findings from fiberoptic endoscopic evaluation
of swallowing (FEES)

METHODS

Study Design and Ethical Approval

This prospective study was conducted at a tertiary referral center as a collaborative investigation
between the departments of rheumatology and otolaryngology. Written informed consent was obtained
from all participants prior to enroliment.

Participants

Thestudy included consecutive patients diagnosedwith rheumatoid arthritis (RA)who were followed at
the Rheumatology Outpatient Clinic. Patients with a history of head and neck or esophageal surgery,
prior chemotherapy or radiotherapy for malignancy, previous stroke, inability to cooperate, or
inflammatory rheumatic diseases other than RAwere excluded.

Clinical and Laboratory Assessment

Demographic characteristics, serological markers, laboratory findings, current treatment regimens, and
disease duration were recorded. Disease activity was assessed using the Disease Activity Score-28 with
C-reactive protein (DAR8-CRP), calculated based on tender joint count, swollen joint count, patient
global assessment, and CRPlevels. Serological status was determined based on rheumatoid factor (RF)
and anti-cyclic citrullinated peptide (anti-CCP)antibody positivity.
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Swallowing and Reflux Assessment

All participants completed validated self-report questionnaires including:

n Swallowing Quality of Life questionnaire (SWAL-QOL)

nEatingAssessmentTool10 (EAT10)

nRefluxSymptom Index (RSI)

Otolaryngologic examination was performed using flexible fiberoptic endoscopy. Laryngealinvolvement
related to RA(e.g., cricoarytenoid fixation, subluxation, or nodules) was documented. Endoscopic reflux
findings were evaluated using the RefluxFinding Score (RFS)

All patients underwent Fiberoptic Endoscopic Evaluation of Swallowing (FEES)Swallowing function was
assessed using liquid, semi-solid, and solid consistencies. Penetration-Aspiration Scale (PAS)scores
were recorded separately for each consistency.

Statistical Analysis

Statistical analyses were performed using IBM SPSSStatistics for Windows, Version 23.0 (IBM Corp.,
Armonk, NY, USA) Normality of distribution was assessed using the Shapiror Wilk test. Categorical
variables were compared using the chi-square test. For continuous variables, independent samples t-
test was used for normally distributed data and Mannt Whitney U test for non-normally distributed data.
Associations between continuous variables were analyzedusing Spearmancorrelation analysis. Logistic
regressionanalysis was performed where appropriate.

Continuous variables were expressed as mean s standard deviation or median (minimumT maximum),
and categorical variables were presented as frequency (percentage) A p-value < 0.05 was considered
statistically significant.

RESULTS

Atotal of 61 patients with rheumatoid arthritis (RA)were included in the study. Demographic and clinical

characteristics are presented in Table1l. Themean agewas 59 5113 years, and the mean disease duration

was 10 19 years. Themean DAS28-CRPscore was 2.61 510.71. Mean SWAL-QOL, EAT10, RSI,and RFS
scoreswere 83110, 214,918, and 9 113, respectively.

Xerostomia was reported in 68.9% of patients and temporomandibular joint (TMJ}enderness in 32.8%.

On fiberoptic endoscopic evaluation of swallowing (FEES)nho penetration or aspiration was observed
(PASscore =1 in all patients). Post-swallow residue was detected in 52.5% of patients.

Associations between clinical parameters and swallowing- and reflux-related outcomes are summarized
in Table 2. Among all evaluated variables, statistically significant associations were observed only for
xerostomia and TMJtenderness. Patients with xerostomia demonstrated significantly lower SWAL-QOL
scores and higher EAF10 and RSlscores (p = 0.005, p =0.005, and p <0.001, respectively). Similarly, TMJ
tenderness was associated with lower SWAL-QOL and higher EAF10 and RSl scores (p = 0.046, p =
0.003, and p =0.021, respectively).

Post-swallow residue was significantly more frequent in patients with TMJtenderness (p = 0.014). An
association between residue and E T B Ndyndidme was also observed (p = 0.030). No significant
associations were found between swallowing or reflux outcomes and sex, treatment variables,
serological status, comorbidities, PPluse, or disease activity (all p >0.05).

Correlation analysis revealed a weak inverse association between DAS28-CRP and RSl scores (r =
€0.271, p =0.035), whereas no significant correlations were observed between disease activity and other
swallowing-related parameters.
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Tables
Table 1. Demographic and Clinical Characteristics of the Participants

n n (%)

Sex Male 12 19.7%
) Female 49 80.3%
g . ) No 17 27.9%
Steroid therapy Yes P 73 1%
y ) No 49 80.3%
NSAID therapy Yes 12 19.7%
Conventional DMARD No 1 1.6%
therapy Yes 60 98.4%
. . No 51 83.6%
Biologic DMARD therapy Yes 10 16.4%
Proton Pump Inhibitor No 34 55.7%
therapy Yes 27 44.3%
Sjiigren’s syndrome No 37 93.4%
S0 ¥ Yes 4 6.6%
. . No 52 85.2%
Diabetes Mellitus Yes 9 14.8%
Hypertension No 48 T8.7%
Y Yes 13 21.3%

. Negative 25 41.0%
Rheumatoid factor (RF) Positive 36 59.0%
. g . i Negative 25 41.0%
Anti-CCP antibody Positive 36 59.0%
Seropositivity Negative 20 32.8%
Seropositivity Positive 41 67.2%
Xerostomia No 19 31.1%
Yes 42 68.9%

Temporomandibular joint No 41 67.2%
tenderness Yes 20 32.8%
Penetration-Aspiration 2-8 0 0.0%
Scale 1 61 100.0%
. No 29 47.5%

Pharyngeal residue Yes 32 5259,

Table 2. Association between Clinical Variables and Swallowing and Reflux Outcomes

Variable SWAL-QOL EAT-10 RSI(p) RFS Post-swallow
(p) (p) (p) Residue (p)

Sex 0.084 0.074 0.081 0373 >0.05
Steroid therapy 0.174 0.807 0.545 0329  =0.05
Conventional 0.887 0.905 0.181 0.206  =0.05
DMARD
Biological DMARD 0.424 0.358 0.625 0.851  =0.05
PPI use 0.217 0.386 0.710 0.866  =0.05
Sjogren syndrome  0.129 0.123 0.261 0.871  0.030*
Seropositivity 0.437 0.687 0.455 0.895 =0.05
Xerostomia 0.005* 0.005* <0.001* 0.098 =0.05
TMJ tenderness 0.046* 0.003* 0.021* 0250  0.014*

* Statistically significant at p < 0.05

DISCUSSION

Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease in which extra-articular
manifestations frequently involve the head and neck region. Temporomandibularjoint (TMJjnvolvement,
laryngeal pathology, and salivary gland dysfunction are well-documented features of RA and may
substantially affect swallowing function. Although previous studies have reported an increased
prevalence of dysphagia in RA compared to the general population, the mechanisms underlying
swallowing impairment and its relationship with disease activity remain incompletely understood8 .

In the present study, swallowing-related quality of life, dysphagia severity, reflux symptoms, and
objective endoscopic findings were evaluated in patients with RA The most important finding is that
dysphagia and reflux-related symptoms were significantly associated with xerostomia and TMJ
tenderness, whereas systemic disease activity (DAR8-CRP),serological status (RFand anti-CCP),and
most treatment variables were not.
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Temporomandibular joint (TMJ)involvement represents a frequent extra-articular manifestation of
rheumatoid arthritis and may significantly affect mastication and oral function. TMJinflammation may
result in pain, crepitation, restricted mandibular movement, and impaired mastication9 . Effective bolus
preparation depends on coordinated mandibular mobility and adequate chewing efficiency. In our
cohort, TMJenderness was significantly associated with lower SWAL-QOL scores, higher EAF10 scores,
increased RSlvalues, and a higher frequency of post-swallow residue on FEES Thesefindings support
the hypothesis that mechanical factors related to mastication and oral-phase dysfunction play a central
role in swallowing impairment in RA

The presence of post-swallow residue in more than half of the patients further strengthens this
interpretation. Residue formation, particularly in the absence of penetration or aspiration, may reflect
inefficient bolus formation and propulsion rather than severe pharyngeal dyscoordination. Notably, no
penetration or aspiration events were observed in this study. This finding is consistent with previous
reports demonstrating that RA patients may report dysphagia symptoms despite normal instrumental
swallowing assessmentsl0. The discrepancy between subjective symptom burden and objective
aspiration risk suggeststhat swallowing impairment in RAmay often be subtle, quality-of-lifetdriven and
primarily related to oral and mechanical factors.

Xerostomiawas strongly associated with symptom severity. Because salivais crucial for bolus formation
and lubrication, impaired salivary function may contribute to inefficient swallowing and heightened
symptom perception. In our study, xerostomia was significantly associated with worse SWAL-QOL and
EAT10 scores, as well as higher RSlIscores. These results underscore the impact of oral dryness on
eating comfort and swallowing perception in patients with RA Interestingly, xerostomia was strongly
linked to subjective symptom scales but not to objective penetrationtaspiration findings, highlightingthe
importance of patient-reported outcome measuresin clinical assessment.

In contrast to these local factors, systemic disease parameters showed limited association with
swallowing dysfunction. Seropositivity, which is often linked to more aggressivedisease and higher rates
of extra-articular manifestations®, was not associated with dysphagia or refluxrelated measures in our
cohort. Similarly, DAS28-CRP scores were not positively correlated with SWALQOL, EAT10, or RFS A
weak inverse correlation between DAS28-CRP and RSl scores was observed, suggesting that reflux
symptoms may not directly parallel systemic disease activity. However, DA28-CRP primarily reflects
peripheral joint activity and systemic inflammatory markers and does not incorporate TMJinvolvement,
cricoarytenoid arthritis, or salivary gland dysfunctiony structures directly relevant to swallowing
physiology. Therefore patients may experience clinically meaningful head and neck involvement despite
low or moderate systemic disease activity scores.

No significant associations were found between treatment type (steroids, conventional DMARDS,
biological DMARDSs,or PPluse) and swallowing-related scores, suggestingthat swallowing dysfunction
may not be solely influenced by systemic anti-inflammatory therapy. While immunosuppressive
therapies effectively reduce synovial inflammation, their impact on local mechanical factors such as TMJ
structural changesor chronic salivary dysfunction may be limited .

Objective laryngoscopic findings, as assessed by the Reflux Finding Score (RFS), did not differ
significantly across demographic, serological, or treatment-related variables. In our cohort,
laryngoscopic reflux signs appeared to occur independently of systemic disease characteristics.
Moreover, endoscopic findings may not always directly parallel symptom severity or reflect real-time
reflux activity. Therefore, the absence of a clear relationship between RFS and systemic disease
parameters in our study is not unexpected.

Overall, our findings suggest that swallowing impairment in RAis predominantly driven by localized
structural and functional factorsy particularly TMJdysfunction and xerostomiay rather than by systemic
inflammatory burden. This perspective challenges the assumption that dysphagia in RA necessarily
parallels global disease activity and underscores the need for targeted head and neck evaluation.

MARCH 25-28, 2026 | ISTANBUL



PEVoC 16/ VOICE

Limitations

Severallimitations should be acknowledged. First, the study was conducted in a single tertiary center
with a relatively modest sample size, which may limit generalizability. Second, the crosssectional design
precludes causal inference between RAtrelated factors and swallowing dysfunction. Third, although
FEES was used as an objective method, complementary techniques such as videofluoroscopic
swallowing studies could have provided additional physiological detail. Fourth, subgroup analysesy

particularly in patients with E T B IByntrémey were limited by small numbers. Finally, detailed analysis
of cumulative medication exposure and dosage effects was beyond the scope of this study and may
haveinfluenced symptom profiles.

Despite these limitations, the prospective design and combined use of validated symptom scales and
objective endoscopic assessment strengthen the reliability of our findings.

CONCLUSIONAND RECOMMENDATIONS

In patients with rheumatoid arthritis, dysphagia and laryngopharyngealreflux symptoms appear to be
largely independent of systemic disease activity and serological status. Xerostomia and
temporomandibular joint tenderness emerged as the principal factors associated with impaired
swallowing-related quality of life and increased symptom burden. Although no penetration or aspiration
was observed, post-swallow residue was common and significantly linked to TMJtenderness, suggesting
subtle but clinically relevant mechanical alterations in swallowing.

These findings highlight the importance of comprehensive head and neck evaluation in RA patients
presenting with swallowing complaints, regardless of systemic disease activity level. Future larger-scale
and longitudinal studies are warranted to further elucidate the mechanisms underlying swallowing
dysfunction in RAand to determine whether targeted management of TMJdysfunction and xerostomia
can improve functional outcomes.

From a clinical perspective, our findings emphasize that swallowing complaints in RA should not be
attributed solely to systemic disease activity. Evenpatients with low DAS28-CRPscores may experience
clinically meaningful dysphagiarelated to TMJinvolvement or xerostomia. Routine assessment of jaw
pain, chewing difficulty, and oral dryness may help identify individuals at risk of swallowing impairment.
Earlyreferral for otolaryngologic evaluation and instrumental assessment, when indicated, may improve
symptom recognition and management A multidisciplinary approach integrating rheumatology and
headtneck expertise appears essential for comprehensive RAcare.
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VIBRATOSCOPE: AN OPESOURCE PYTHON TOOLKIT FOR VIBRATO ANALYSIS IN THE SINGING
VOICE
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ABSTRACT

Introduction

Vocal vibrato is a key expressive feature in singing, characterized by periodic modulations of
fundamental frequency (fo). Accurate quantification of its rate, extent, and regularity is essential for
pedagogical, clinical, and stylistic research. However, existing tools often face limitations regarding
platform dependency, proprietary licensing, or lack of automation for large-scale datasets. This paper
introduces VibratoScope an open-source, extensible Python-based toolkit designed to address these
needs through both interactive and automated workflows.

Methods

VibratoScope integrates a graphical user interface (GUI)for manual inspection and a batchprocessing
mode for large datasets. The software supports multiple fo extraction algorithms (Praat, YIN, HPS,and
REAPER&nd employs a modular pipeline: (1) fo extraction and outlier filtering; (2) vibrato isolation via a
319 Hz band-pass filter; (3) cycle segmentation using peak/trough detection; and (4) computation of
metrics including rate, extent, jitter indices (Local, RAP,PP(®, DDP), coefficient of variation (CoV),and
Sample Entropy (SampEn. Results are exported as structured CSVfiles and diagnostic PNGreports.

Results

Thetoolkit was validated using synthetic stimuli and real operatic recordings. In synthetic vowels, vibrato
rate errors remained within 10.03 Hz. For real singing excerpts across eight vocal classifications
(Soprano to Bass), fo tracking was robust with no octave errors. Vibrato rate estimates showed high
agreement with semi-automated reference standards (p > 0.05). While a systematic overestimation of
extent was noted in lower voice types (15120 cents), the results remained consistent across all
extraction methods, demonstrating the tool's reliability for comparative analysis.

Conclusions

VibratoScope provides a transparent, reproducible, and scalable framework for vibrato analysis. By
combining traditional pitch metrics with dynamical measures like Sample Entropy, it offers a
comprehensive tool for voice scientists and teachers. The software is freely available under the MIT
license, encouragingcommunity-driven development and integration into diverse research pipelines.

KEYWORDSVibrato; Singing SignalProcessing, Computer-Assisted; Acoustics

INTRODUCTION

Vocal vibrato is typically described as a periodic modulation of fundamental frequency that contributes
to expressiveintent and is often discussed in relation to vocal quality and musical t q ! EB&ybst its
perceptual and aesthetic relevance, vibrato is also a measurable acoustic phenomenon that can be
guantified through parameters such as rate (modulation frequency, in Hz) and extent (modulation
magnitude, typically expressedin cents or semitones). Although these parameters are widely used in
research and pedagogy their accurate estimation depends on robust analysis tools and transparent
workflows. Arecurring methodological concern in vibrato research is the need to quantify not only mean
rate and mean extent, but also how consistently these characteristics are maintained over time. One
approach has been to examine local maxima and minima across successive cycles to derive
instantaneous values, then summarize central tendency and variability. >K
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More recently, vibrato regularity has also been examined using measures that capture signal
predictability and structure, such as sample entropy, in addition to conventional descriptors of
dispersion.3In practice, however, researchers and clinicians often face a trade-off between detailed
analysis and feasible workflow: manual procedures can be time-consuming, while automated tools may
be limited by licensing, platform constraints, or insufficient batch-processing support. Another keyissue
is the dependence of vibrato metrics on the quality of the underlying fo contour. Pitch-extraction
algorithms vary in performance depending on signal characteristics such as harmonic structure,
background interference, and the magnitude of modulation. In this context, careful validation of pitch
tracking and downstream vibrato extraction is essential for credible inferencel/

VibratoScopewas developedto provide an open-source, cross-platform toolkit for highresolution vibrato
analysis that supports both interactive inspection and automated processing. The software is
implemented in Python and distributed under the MIT license. It integrates multiple pitch-extraction
options (including Praatautocorrelation, YIN,and REAPER);omputes standard vibrato metrics (rate and
extent) together with variability descriptors (CoV,jitter indices computed on vibrato cycle durations) and
sample entropy, and exports results in structured formats suitable for statistical workflows and
reproducible pipelines. In addition to describing the toolkit, this paper reports validation using synthetic
vibrato stimuli with known ground truth and real singing excerpts benchmarked against a semi-
automated reference method.

METHODS

Software Design And Workflows VibratoScope is organized as a modular application with two
complementary modes: (i) a GUI workflow for visual inspection and manual region-of-interest (ROI)
selection, and (ii) a batch workflow for automated processing of multiple audio files under consistent
parameter settings. In GUI mode, the user loads an uncompressed PCM .wav file, inspects the
spectrogram display, and selects one or more ROIs for analysis. The software then computes the fo
contour, isolates the vibrato-related modulation band, segments vibrato cycles via peak and trough
detection, and outputs summary metrics alongside diagnostic visualizations. In batch mode, users
select a directory of .wav files and process each file in its entirety without manual ROI selection,
producing cycle-level CSVoutputs, summary CSVfiles (region/file level), and diagnostic PNGplots.
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Figure 1. Processing pipeline of VibratoScope Audio is loaded and (in GUI mode) ROls are selected.
Pitch extraction is performed using a user-selected method, vibrato-related modulation is isolated via
band-pass filtering, peaks and troughs are detected to segment cycles, and metrics are computed.
Outputs include CSVsummaries and PNGdiagnostic reports.

Analysis Pipeline

The analysis begins by extracting an fo contour using one of the supported methods. Praat extraction is
implemented via Parselmouth using an autocorrelation ¢ G G| Y ¥INié ifplemented via librosa.pyin
and REAPERs integrated as an external command-line pitch estimator./IPitch outliers are filtered usinga
median-plus-MAD criterion with a threshold of 3 ‘€©MAD. The resulting pitch contour is converted to a
cents scale relative to its median value, resampled at 100 Hz, and filtered using a zero-phase 4th-order
Butterworth band-pass filter with a 319 Hz passband to isolate vibrato-related modulation. Peak and
trough detection is then applied to the filtered contour, using a prominence threshold of 5 cents and a
minimum spacing of 5 resampled points (approximately 50 ms) to define cycle boundaries.

Vibrato cycles are represented through successive extrema defining half-cycles. The instantaneous
vibrato rate is computed as the reciprocal of twice the half-cycle duration, and the instantaneous half-
extent is computed as half the peak-to-trough swing expressed in cents. Summary statistics are
calculated as averages of instantaneous values (e.g., global mean rate and global mean extent).
Additional variability descriptors include coefficient of variation (CoV = 100 ©SD/mean) computed for
both rate and extent.
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Sample entropy is computed separately for the sequences of instantaneous vibrato rate and
instantaneous vibrato extent, using embedding dimension m =2 and tolerance r =0.2'¢ $here_ is the
standard deviation of the analyzed sequence. VibratoScope also computes jitter indices (Local, RAP,
PP(b, DDP)on vibrato cycle durations rather than glottal cycles. Outputs include: (i) a detailed cycle-
level CSVfile containing timestamps, instantaneous rate, half-extent, and cycle duration; (ii) summary
CSVfiles reporting means, standard deviations, CoV, jitter indices, and SampEn and (iii) a diagnostic
multi-panel PNGreport to support visual inspection and documentation.

Validation Design

Twovalidation datasets were used.

1. Synthetic Vibrato Stimuli

Sustainedvowels /a/, /i/, and /u/ were synthesizedusing MADDE(TolvanData). Eachvowel was rendered
at three nominal pitches (C3, C4, C5), with fixed duration (5 seconds), 44.1 kHz sampling rate, and 16-bit
resolution. Ground-truth vibrato parameters were generated by modulating the glottal source frequency
using three vibrato rates (5, 6, 7 Hz) and three half-extents (0.3, 0.5, 0.8 semitones; equivalent to 30, 50,
80 cents), yielding 27 stimuli per vowel. No additional reverberation or filtering was applied.

2. Real Singing Material

Adataset of commercial recordings of the aria /®@mbramai’n eframc ¢ U1 Ndixeswas analyzed Vocal
tracks were isolated using the Music.ai voice separation workflow, and vibrato-rich excerpts were
selected for analysis. The same excerpts were analyzed using a semi-automated procedure based on
published protocols, providing reference values for vibrato rate and extent.M d [These reference
annotations were compared with VibratoScope outputs obtained from manually defined ROIsand fully
automated extraction.

Statistical Analysis

For synthetic stimuli, Wilcoxon signed-rank tests were used to compare extraction errors against zero.
For real singing material, Wilcoxon signed-rank tests compared automatic estimates against semi-
automated reference values, with effect sizesreported asr.

Rate Extent
Method . ' ' .
p-value Effect Size (r) p-value Effect Size (r)
Praat 0.034* 0.41 0.019* 0.45
Yin 0.017* 0.46 0.017* 0.46
HPS 0.017* 0.46 0.017* 0.46
REAPER 0.017% 0.46 0.017* 0.46

Table 1. Wilcoxon signed-rank test results for synthetic stimuli (error vs. zero) and real singing
excerpts (automatic vs. reference).

RESULTS

Synthetic Stimuli

Across synthetic vowels and pitches, VibratoScope produced vibrato rate estimates closely aligned with
nominal targets (5, 6, and 7 Hz), with typical absolute deviations below 510.03 Hz.

Vibrato extent estimates also showed strong agreement with expected values. In the highest extent
condition (80 cents), underestimation was noted (with median errors near 15 cents at C3), while other
conditions showed small deviations with limited variability.

No systematic pitch-tracking errors were observed in synthetic stimuli: extracted mean fo closely
matched expected values, with correct dominant-harmonic identification . In rare cases of unreliable fo
tracking, the algorithm automatically selected the next most prominent harmonic to preserve accurate
cycle detection.

Wilcoxon signed-rank tests indicated statistically significant deviations from zero error for rate and extent
across methods (p < 0.05), with moderate effect sizes (r H0.41710.46), while the absolute magnitudes of
errors remained small.
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Real Singing Excerpts

In real singingexcerpts spanning eight vocal classifications (Soprano,Mezzo Soprano, Alto, Boy Soprano,
Countertenor, Tenor,Baritone, Bass), vibrato rate estimates showed generallygood agreementwith semi-
automated reference values, with errors distributed close to zero and relatively narrow interquartile
ranges. A tendency toward underestimation was noted in Alto, Boy Soprano, and Bass (median errors
around T10.05, 70.1, and 10.15 Hz, respectively), while Soprano showed slight overestimation with low
overall error.

Consistent with these trends, statistical testing confirmed no significant differences between automatic
rate estimates and reference annotations (p valuesreported in Table1).

In contrast, vibrato extent estimates showed a general overestimation bias that was most pronounced in
lower-pitched voices, particularly Baritone and Bass, where median extent errors exceeded 15120 cents.
Wilcoxon tests for extent comparisons yielded statistically significant differences with moderate effect
sizes(r=0.55610.672, depending on method).

Despite these systematic differences in extent, no pitch-tracking failures or harmonic misassignments
were observedin the real singingdataset, and octave errors were avoided.

DISCUSSION

This paper presented VibratoScope as an open-source Python toolkit intended to support reproducible
vibrato analysis through both interactive (GUFbased) inspection and automated (batch) workflows. The
validation strategy combined controlled synthetic stimuli with real commercial recordings benchmarked
against a semi-automated reference procedure. In synthetic conditions, the observed vibrato rate
deviations were small (within 110.03 Hz), and extent deviations were similarly limited (typically within a
few cents), indicating that the pipeline can recover known modulation parameters across multiple vowel
and pitch conditions. In real singing excerpts, the primary finding was a strong agreementin vibrato rate
across voice types and extraction methods, accompanied by a consistent, method-wide tendency to
overestimate vibrato extent, especially for lower-pitched voice types. The extent bias was systematic
rather than sporadic, appearing across methods and reflected in moderate effect sizes in statistical
comparisons. Practically, this pattern suggests that relative comparisons (e.g., between methods,
conditions, or groups) remain feasible when the same configuration and workflow are used consistently,
while absolute extent valuesin lower voices should be interpreted with added caution.

Thelack of pitch-tracking failures and the reported avoidance of octave errors across diverse voice types
supports the stability of the integrated pitch-extraction and outlier-handling procedures. Becausevibrato
metrics depend on reliable segmentation of cycles, the combination of band-pass isolation (319 Hz),
cycle delineation via peak/trough detection, and structured reporting (cycle-level data plus diagnostic
plots) is intended to make analytical decisions more transparent and easier to audit.

From a usability perspective, ¢ RH | ¢ q Y &ll-YnGdd kdsign addresses common workflow needs:
GUHbased ROImarking supports careful inspection and targeted analysis, while batch mode supports
large-scale processing in which identical parameter settings are applied across files. The inclusion of
sample entropy and cycle-based jitter indices provides additional descriptors of vibrato regularity
beyond mean rate and extent, aligning with research interest in temporal consistency.

CONCLUSIONAND RECOMMENDATIONS

VibratoScope is an open-source, cross-platform toolkit implemented in Python for quantitative vibrato
analysis in singing recordings. It integrates multiple pitch-extraction methods, isolates vibrato-related
modulation using a 319 Hz band-pass filter, segments vibrato cycles via peak/trough detection, and
computes vibrato rate, vibrato extent, cycle-based jitter indices, coefficient of variation, and sample
entropy. Outputs are exported as structured CSV files and diagnostic PNG reports to support
reproducibility and downstream analysis.

Validation using synthetic vowels demonstrated close agreementwith known ground-truth parameters,
and analysis of real singing excerpts showed high agreement for vibrato rate against semi-automated
reference values, with a consistent overestimation trend in vibrato extent for lower voice types.
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For applied use, two recommendations follow directly from the findings: (1) when comparing groups or
conditions, maintain the same extraction method and parameter settings across the dataset; and (2)
when reporting absolute extent values in lower-pitched voices, acknowledge the observed systematic
overestimation and consider interpreting extent results primarily in comparative terms within a
consistent workflow. The software is distributed under the MIT license and is publicly available at:
https://github.com/tiagolbc/vibratoscope .
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ABSTRACT

Introduction : Vocal performers often receive intensive artistic training while having limited structured
education in voice science and vocal health. This gap may contribute to inefficient technique, delayed
recognition of voice problems, and preventable vocal injuryy particularly in training programs that
include diverse singingstyles such as mugham and Western classical voice.

Goal: Todescribe the implementation and educational outcomes of a semester-long Vocology course
deliveredto second-yearvocal students at the School of Arts of KarabakhUniversity.

Methods : A Vocology course was integrated into the curriculum for one academic semester (16 weeks;
32 class sessions) and delivered to 13 second-year students (10 mugham-track, 3 classical-track).
Teachingcovered functional vocal anatomy and physiology, basic voice physics, acoustic characteristics
of voice, mechanisms of voice production, principles of efficient voice use, foundational voice disorders
and practical management strategies, and professional voice care and prevention. Baseline
understanding was explored during the first session using targeted questions on laryngeal/vocal fold
anatomy. Learningwas evaluated throughout the semester using continuous assessment and end-of-
semester performance measures (the course averagescore was recorded).

Results: Initial baseline knowledgewas limited: in the first session, only one student provided a partially
correct response regardingvocal fold anatomy, while the remaining students were unable to answer. By
the end of the semester, students demonstrated competency across the planned domains, including an
improved conceptual understanding of voice production and acoustics, and increased awareness of
vocal hygiene, early symptoms of common voice disorders, and practical strategies for prevention and
self-management Themean course score across the semester was 81%.

Conclusion : Introducing a structured Vocology course into undergraduate vocal training was feasible
and was associated with substantial gainsin voice-science literacy and vocal health awarenessamong
both mugham and classical voice students.

Keywords: Voice; Vocology, Vocal education; Voice science; Professional voice

INTRODUCTION

Vocal education traditionally emphasizes artistic interpretation, repertoire, style, and technical mastery,
often transmitted through mentorship and studio practice. While this approach is essential for musical
development, it may underrepresent explicit instruction in voice science, vocal health, and prevention of
voice problems. When foundational concepts are not taught in a structured way, students may rely
primarily on imitation and instinct, with limited understanding of the biomechanical and acoustic
principles that underpin efficient phonation and resonance?.
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This educational gap is particularly relevant in regions where singers train simultaneously in Western
classical and traditional styles. In the South Caucasus, and in Azerbaijanspecifically, mugham training is
widely practiced alongside classical vocal education. Mugham performance may involve extended
melismatic passages, modal improvisation, emotionally intense declamation, and frequent high-
tessitura singing, all of which can increase vocal load. Classical singing entails different technical goals
and resonance strategies, yet it similarly demands sustained practice and performance under time
pressure. Despite stylistic differences, both traditions depend on the same biological instrument and are
vulnerable to maladaptive compensations when early symptoms are not recognizedand when vocal load
is not managed systematically.

Vocologyy introduced as a term to describe the science and practice of voice habilitationy integrates
anatomy, physiology, acoustics, and behavior change to support optimal and sustainable voice use?. In
contemporary training environments, vocology concepts are increasingly operationalized through
multidisciplinary teaching that connects classroom learning to real-world voice use. Large,technology-
enabled interprofessional teaching events have demonstrated that students value seeing dynamic
laryngealfunction, learningthe range of normal variation, and linking visual information to proprioceptive
and auditory feedback, which can strengthen understanding of the vocal mechanism and vocal health
behaviors 3.

Although vocology content is increasingly present in many European and North American music and
performing arts programs, it has not been widely embedded in undergraduate vocal curricula in
Azerbaijanand several other post-Soviet settings. To address this need, the School of Arts of Karabakh
University introduced a semester-long Vocology course for second-year vocal students. The present
manuscript describes the course structure, baseline observations, and end-of-semester outcomes in a
mixed cohort of mugham-track and Western classicaltrack students. From a pedagogical perspective,
early exposure to voice-science concepts may improve t q 2 | Jdbitfy fo interpret technical
instructions (e.g., breath management, resonance strategies, registration) in relation to measurable
physiological and acoustic mechanisms. Such literacy can support more consistent self-monitoring,
improve communication between students and teachers through shared terminology, and provide a
rational basis for adapting technique during periods of increased rehearsal and performance demands.

METHCDS
Thecourse designwas informed by Dr. 1 @ @ 13 U R A YWéeélagycburse delivered to singing students in
the Opera Department (Major Art Branch) of the DokuzE ! {Umiiersity State Conservatory, which served
as a practical reference framework for defining the curriculum structure and learning objectives.
Setting And Participants
The Vocology course was implemented at the School of Arts of Karabakh University and delivered to
second-year students enrolled in vocal education. The cohort included 13 students: 10 students in the
mugham track and 3 students in the Western classical vocal track. Thecourse was conducted over one
academic semester (16 weeks)and consisted of 32 class sessions.
Course Content And Delivery
Thecurriculum was organizedto provide a structured introduction to core vocology concepts with direct
relevance to singing practice. Content domains included: (1) functional vocal anatomy and physiology;
(2) basic physics relevant to voice; (3) acoustic characteristics of voice; (4) mechanisms of voice
production; (5) principles of efficient and sustainable voice use; (6) foundational voice disorders and
practical prevention/self-management strategies; and (7) professional voice care and vocal-load
management
Instruction progressed from basic structuretfunction relationships to application. Early sessions
focused on anatomical orientation, vocal fold vibration, and respiratorytphonatory coordination. Mid-
semester sessions emphasized acoustic sourceTfilter concepts (harmonics, formants) and their
relationship to perceived voice quality and stylistic goals. Later sessions addressed common voice
problems in singers (e.g., fatigue, strain, hoarseness), preventive routines, and decision points for
seeking professional assessment. Teaching methods included short lectures, guided discussion,
applied demonstrations, and group activities aimed at transferring theoretical concepts into everyday
practice habits.
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Baseline Knowledge Assessment

Baseline understanding was explored during the first session using targeted questions on laryngeal and
vocal fold anatomy and basic concepts related to voice production. Responses were summarized
descriptively to characterize prior exposureto voice-science terminology and concepts.

Learning Assessment

Learning was evaluated throughout the semester using continuous assessment and a midterm quiz.
End-of-semester achievement was summarized using the overall course averagescore. In addition, an
applied group task (television-style health messaging project) was used to evaluatet a 2 1 |ahility ftok
translate vocology principles into clear, performance-relevant communication. Theapplied task required
students to present short scenarios and explanations using correct terminology and prevention-oriented
guidance suitable for peer audiences.

Clinical Screening And Applied Therapy Component

As part of the course, all students underwent laryngostroboscopic examination for educational
screening purposes. Findings were discussed individually, and students with identified voice disorders
received targeted counseling and practical instruction in the DoctorVoxvoice therapy method. Twoclass
sessions were fully dedicated to teaching and practicing these techniques, with an emphasis on safe
phonation, reduction of phonatory effort, and carryoverinto studio singingtasks. Only aggregated,non-
identifiable findings are reported in this manuscript.

RESULTS

Baseline Knowledge

Baseline voice-science literacy was low across the cohort. In the initial assessment, 1 of 13 students
correctly identified the vocal folds and described their basic function, whereas 12 of 13 students were
unable to answer or provided unrelated responses. Core terms frequently used in voice science and
vocal health education (resonance, subglottic pressure, and vocal hygiene) were unfamiliar to all
participants.

End-Of-Semester Outcomes

By Week 16, all students demonstrated acquisition of core foundational competencies. All participants
(13/13) could label key anatomical structures relevant to phonation (vocal folds, larynx, epiglottis) and
describe their functional roles using appropriate terminology. Students also demonstrated
understanding of basic acoustic concepts relevant to voice production, including harmonics and
formants, and were able to relate these concepts to perceptual voice qualities and singingtechnique in
classroom tasks (Figurel).

Assessment Performance And Applied Task

All students passed the midterm quiz (13/13; 100% pass rate), with scores rangingfrom 60% to 90%. The
mean course score across the semester was 81% (Figure 2). The applied group television-style project
received positive evaluations from instructors and peers, indicating that students could conveyaccurate
vocal health messagingand apply course concepts in performance-based scenarios.

Laryngostroboscopic Findings And Therapy-Related Outcomes

Laryngostroboscopic screening identified voice disorders in 6 of 13 students (46%). Four students
presented with hypotonic dysphonia, and two students were found to have vocal fold nodules. Following
sessions focused on the DoctorVox voice therapy method, all students reported improvement in vocal
performance and/or vocal comfort during their routine vocal training.
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Student Feedback

Qualitative feedback collected informally during and after the course described the content as practical
and relevant. Several students indicated that the course should be mandatory within vocal training.
Mughamttrack students frequently reported improved self-monitoring, including earlier recognition of
vocal discomfort and increased ability to make independent technical adjustments informed by course
concepts.

DISCUSSION

The present findings support the educational value of integrating structured voice science and vocology
content into undergraduate vocal training. The course outcomes align with prior work in vocology and
vocal pedagogy suggesting that systematic instruction in anatomy, physiology, acoustics, and vocal
health can strengthent q 2 T I13df-aelgutation and contribute to long-term vocal sustainability 5©. In our
cohort, the combination of foundational scientific concepts with applied tasks appeared to facilitate
transfer from theoretical knowledge to performance-relevant behaviors.

The applied project component suggests that students were able to translate theoretical content into
functional communication and performance-oriented skills. In particular, the televised group project
simulated elements of real-life performance pressure and required students to integrate technical
terminology with accessible, informal communication. This format reinforced confidence, spontaneity,
and stage presence, while allowing students to practice vocal projection and endurance in semi-
structured scenarios. From an educational perspective, these observations are consistent with
technology-enabled and interprofessional approaches described in the literature, where students report
that observing dynamic laryngeal function and receiving expert commentary strengthens the link
between what they hear, feel, and understand about voice production 3.

Similarly, the group task on voice physics appeared to support comprehension of abstract acoustic
principles by anchoring them in the familiar framework of t q 2 I lbWrgisinging This approach may
reduce the perceived distance between /ot # R IHYHIIg 1andigptudio practice, thereby improving
engagement and conceptual depth. Comparable curriculum initiatives in conservatory settings have
reported increased student engagementand enhanced understanding when vocologyis introduced early
in training °.

An additional and clinically relevant component of this course was the integration of
laryngostroboscopic screening and targeted voice therapy instruction. The identification of hypotonic
dysphonia and vocal fold nodules in a substantial subset of students underscores the practical need to
embed vocal health literacy within vocal education. Importantly, the post-course improvement noted by
students should be interpreted cautiously: improvement was self-reported and was not assessed using
standardized symptom scales or objective acoustic/aerodynamic measures. Accordingly, these
observations should be considered educationally meaningful signals rather than causal evidence of
treatment efficacy. Future iterations should incorporate validated preTpost outcomes, objective voice
measures where feasible, and follow-up to evaluate durability of change.

A further implication concerns clinical literacy and help-seeking behavior. Interprofessional teaching
initiatives have reported that many performing arts students and graduates may not seek specialist
assessment when experiencing voice problems, instead attributing symptoms solely to technique or
relying on self-directed measures 2. Embedding vocology and vocal health education early may
normalize appropriate pathways of care, encourage timely consultation when symptoms arise, and
promote safer decision-making regardingvocal load and recovery.
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This work has limitations. It represents a pilot implementation with a small cohort and primarily
educational outcomes. Baseline assessment was exploratory rather than a standardized pre-test, and
post-course knowledge was not measured using a validated instrument. Broader studies across
institutions and multiple semesters are needed. Additionally, further development of culturally specific
content for mugham and other traditional genresmay enhance relevance and improve translation of core
concepts into genrespecific technical practice.

From a curricular perspective, sustainability and scalability are important considerations. A structured
vocology course can be positioned as a foundational module that complements studio instruction rather
than replacing it, with a focus on shared conceptsy mechanism, load, recovery, and safe practice
habitsy that apply across styles. Where resources allow, future iterations could incorporate curated
laryngeal imagery or short video segments to illustrate normal laryngeal function across tasks and
reinforce learning through visual anchors, consistent with the rationale of technology-enabled teaching
models that build reusable learning repositories 3. Finally, future work could add low-burden tracking
tools (e.g., weekly self-rated vocal effort, fatigue, and recovery)and, where feasible, objective measures
to test whether increased vocology literacy translates into improved vocal function and reduced
symptom burden during intensive training periods.

CONCLUSION

Introducing a structured Vocology course into undergraduate vocal training at Karabakh University was
feasible and was associated with measurable gainsin voice-science literacy and vocal health awareness
among both mugham and Western classical voice students. Based on this experience, we recommend
that vocal curricula in similar settings include a dedicated vocology component early in training;
incorporate applied tasks that require translation of scientific concepts into performance-relevant
behaviors, and, where feasible, build collaborations with clinical voice specialists to strengthen
anatomical/physiological accuracy and to reinforce appropriate help-seekingpathways.
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Figure 1. lllustration of educational outcomes following the Vocologycourse.
From Instinct to Science: Educational Outcomes of the First Vocology Course at Karabakh University
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Abstract

This study examines attitudes toward trans* people in choral contexts and investigates the extent to
which group aGiliation, personality traits, and socio-demographic factors predict acceptance. Choirs
constitute social micro-communities in which voice, gender, and identity are closely interconnected.
Given the traditionally binary organization of vocal categories, choral settings may represent both
inclusive spaces and potential sites of structural exclusion for trans* and non-binary individuals.
Understanding how musically active individuals position themselves toward genderdiversity is therefore
of particular relevance for music education and cultural practice.

A total sample of N = 597 participants (choir directors, choir singers, and a non-choir control group)
completed the TransgenderAttitudes and Beliefs Scale (TABS)and the HEXAC®O0 personality inventory
in an online survey. Linear regressionand ANCOVAmModels were conducted controlling for age, gender,
education, and income. Results showed that choir directors and choir singers reported significantly
more positive attitudes toward trans* people than the control group. Among the HEXACOTtraits, only
HonestytHumility diGered between groups, with singers scoring higher than both choir directors and
controls. Regression analyses revealed that personality traits explained a substantial proportion of
variance in attitudes bl A=E50). Opennessto Experience,HonestyrHumility, and Agreeablenessemerged
as the strongest positive predictors, while age negatively predicted acceptance. Moderation analyses
indicated that Emotionality moderated the relationship between group membership and attitudes,
though other personality traits did not show significant interaction eGects.

Overall, the findings suggestthat both personality dispositions and participation in choral practice are
associated with greater acceptance of trans* people. Choirs may function as social environments that
foster inclusive attitudes beyond individual diGerences, highlighting their potential role in promoting
diversity competence within music education and cultural practice.

1. Introduction

In recent years, the genderdiscourse has intensified. More people are openly living as trans* non-binary
or genderfluid and demanding social recognition. Thisdevelopment is evident in public debates, politics
and culture. Artists such as Nemo and Conchita Wurst have recently brought the diversity of gender
identities to the attention of a wide audience in the music world. At the same time, their success has
also clearly shown that acceptance of gender diversity is still not a matter of course. Despite growing
visibility, trans* people continue to experience discrimination and insecurity, including in cultural and
(music) educational contexts. Research shows that a lack of acceptance significantly impairs both
psychological well-being and social participation (Hancock, Krissinger & Owen, 2011). It is therefore
important to assess attitudes towards trans* people more closely in order to understand which
individual and social factors are at play in this context. Thisarticle focuses on choir practice: choirs are
social micro-communities in which gender and voice are closely linked. The traditional division into
female and male voices reflects binary gender norms and can be a burden for trans* or non-binary
singers (Rastin, 2016; Palkki, 2020). Choir directors play a key role in this, as their attitude towards
diversity influences whether a choir becomes a place of openness or exclusion. At the same time, social
psychological findings show that individual diGerences such as personality, political orientation and
socio-demographic characteristics have a significant influence on the acceptance of gender diversity
(Ryeet al., 2019; Hatch et al., 2022). Traits such as openness, empathy and moral integrity, described in
the HEXACOmodel by the dimensions of opennessto experience, agreeablenessand honestythumility,
are particularly closely linked to tolerance and social sensitivity.
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The aim of the present study was therefore to compare attitudes towards trans* people among choir
directors, singers and the general population and to investigate the role played by personality traits and
socio-demographic factors. The results should contribute to a better understanding of acceptance
processes and provide impetus for more inclusive music education practice.

1.1 Theoretical considerations on the relationship between gender and voice

Gender is a complex concept. It encompasses biological, social and psychological dimensions.
Biological sex refers to physical characteristics such as chromosomes, hormones and genitals. Social
gender describes the socially constructed roles, expectations and behavioural norms associated with
"male” or "female". Gender identity, in turn, refers to a person's deeply felt knowledge of their own
gender. It describes the answer to the question of who someone is in terms of gender (Federal Anti-
Discrimination Agency,2024; Henning & Jorda,2024).

Formany people, their biological sexand their subjective genderidentity match (cisgender),but for some
people this is not the case. Thesepeople are referred to as trans* or transgender. Theterm trans* serves
as an umbrella term for people whose gender identity does not correspond to the gender assigned to
them at birth. It also includes non-binary, genderfluid or agender identities that fall outside the
traditional male-female scheme (Federal AntiDiscrimination Agency,2024).

Trans* and non-binary people shape their identity in a variety of ways. Some undergo medical or social
transitions, others do not. The self-definition is crucial for the genderidentity that people adopt, as it is
central to psychological well-being (cf. Hancock, Krissinger & Owen, 2011). Studies show that social
acceptance and the opportunity to live one's identity openly correlate strongly with life satisfaction and
mental health.

Despite the growing visibility of trans* people in the media, art and music, structural barriers and
prejudices continue to exist. These are evident in education, healthcare and culture. And also in the
context of vocal and choral education, where voice and body are closely linked to gender, questions of
identity for people who deviate from the cisheteronormative population are clearly evident. Thevoice is
not only an instrument, but also part of the self. It conveys belonging and expression. For many trans*
singers, it thus becomes the central medium of their gender self-identification (cf. Constansis &
Foteinou, 2017).

1.2 Trans* people in choirs and choral education contexts

Choirs are more than musical ensembles. They are social spaces where people breathe, sound and
communicate together. In this collective process, ideas of community, identity and genderare constantly
being renegotiated. Thisis precisely why choirs are insightful fields for revealingsocial dynamics around
inclusion and diversity.

1.2.1 Structural barriers and social challenges

Traditional choir structures are often based on a binary understanding of gender. VVoices are referred to
as "female” or "male" voices, which seems self-evident because it is so deeply rooted in social norms.
Soprano and alto voices are usually assigned to women, while tenor and bass voices are assigned to
men. This practice assumes that voice type and gender match. However, this assumption does not
always apply to some people, especially trans* and nonbinary singers (Rastin,2016; Palkki, 2020).

In her study of Western choral traditions, Molly Rastin (2016) describes how these gender norms can
lead to exclusion. Trans*singers often experience uncertainty or incomprehension when their voice does
not fit into the expected category. Theyspeak of "vocal invisibility," in which their voice finds no place,
either tonally or socially, that corresponds to their identity. Thisinvisibility and the conflict between their
own identity and their choir voice aGects not only the choir structure, but also the self-image of the
singersinnen.
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Thesetensions are particularly evident in adolescence. Palkki (2020) reports on trans* young people in
American school choirs who experiencetheir voices as "out of place". Vocal development during puberty
does not always run parallel to genderidentity, which can lead to emotional distress. Alack of sensitivity
on the part of choir directors exacerbates these insecurities. Many choir directors feel unprepared to
deal with gender diversity and unintentionally reproduce normative ideas of masculinity and femininity.
In addition to these institutional structures, social dynamics also play a role. In genderspecific
ensembles, such as male or female choirs, trans* people often experience tensions between belonging
and exclusion. Fisher (2020) uses the example of gay male choirs to show that evenin supposedly open
contexts, uncertainties can exist. Trans* singers report ambivalent experiences between acceptance,
irritation and the desire for visibility. These ambivalences show that even spaces of diversity are not
automatically inclusive.

1.2.2 Vocal development and identity work

For many trans* people, the voice is a central component of their identity. It connects the body, self-
image and social perception. Studies show that vocal changes during transition can have a profound
emotional impact (Hancock, Krissinger& Owen, 2011; Constansis & Foteinou, 2017). Trans* men often
experience a significant deepening of their voice due to testosterone. This change can be liberating, but
also challenging, as familiar sound spaces disappear and new ones have to be developed. Trans*
women, on the other hand, do not experience an automatic change in voice pitch, which requires
specific voice training. In both cases, the voice becomes a place of identity negotiation.

Constansis and Foteinou (2017) impressively document this process using a case study of a trans*
singer who had to relearn his voice during hormonal transition. They describe how technical and
emotional aspects are inextricably intertwined: insecurity, self-doubt, but also the joy of finally havinga
voice that fits one's own self.

1.2.3 Inclusive approaches and educational perspectives

Current music education research emphasises the need to make choir practice more flexible and
sensitive to diversity. Aguirre (2018) calls for voice categories to no longer be separated exclusively by
gender, but rather by actual voice range and personal well-being. It is crucial that all singers are able to
use their voices authentically, regardlessof genderor transition experience.

Palkki (2020) proposes establishing genderneutral terms and rehearsal practices. Instead of "female”
and "male voices," soprano, alto, tenor and bass should be used to eliminate gender attribution. This
linguistic change signals respect and creates space for belonging. In addition, several authors (Rastin,
2016; Aguirre, 2018) recommend that choir directors receive specific training on issues of gender
diversity. Such training promotes understanding of vocal and social needs and helps to reduce
uncertainty.

1.2.4 Choirs as social spaces of identity

Choirs can provide a space for self-aGirmation and community. Bird (2017) describes LGBTQIA+choirs
as spaces where music and identity merge. Here, singers experience acceptance, support and a form of
public visibility that is often lacking in other areas of life. According to , these safe spaces fulfil a dual
function, asthey promote artistic development and strengthen self-esteem at the same time.

1.3 Attitudes towards trans* people

1.3.1 Concept

Attitudes towards trans* people comprise cognitive, aGective and behavioural components (Eagly &
Chaiken, 1993). Theyreflect how people think about trans* identities and how they feel and act based on
these thoughts. Cognitively, they refer to beliefs and stereotypes; aGectively, to emotional reactions
such as empathy or rejection; and behaviourally, to actions or social distance. Taken together, they
determine whether genderdiversity is perceived as legitimate, normal or threatening.
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1.3.2 Determinants of trans -related attitudes

Empirical research shows that attitudes towards trans* people are influenced by a number of individual
and ideological factors. A comprehensive meta-analysis by Hatch, Warner, Broussard and Harton (2022)
identified several consistent predictors of trans*negative attitudes. Negative attitudes correlate most
strongly with high religiosity or religious fundamentalism, right-wing authoritarianism (RWA), social
dominance orientation (SDO)and gender essentialism?. It was also found that less personal contact
with trans* or other LGBTQAI+ndividuals is associated with increased rejection. Thesecorrelations were
robust across diGerentcultures.

In-depth analyses by Rye, Merritt and Straatsma (2019) show that two types of conservatism can be
distinguished: general, ideological conservatism and genderspecific conservatism. The latter in
particular, which is characterised by both hostile and benevolent sexismand rigid genderroles, provedto
be a strong predictor of negative attitudes towards trans* people. People who emphasise traditional
gendernorms tend to perceive genderdiversity as a deviation from the "natural order".

A study by Moloto (2019) in South Africa confirmed these findings in a diGerent cultural context. Here,
too, there were clear correlations between RWA,SDO and transphobic attitudes. In addition, men had
higher averageprejudice scores than women. Thesegender diGerences point to the close link between
genderroles, power orientation and acceptance of gender diversity.

In summary, these findings suggestthat trans*negative attitudes are based on an interplay of ideological
beliefs, social hierarchy thinking and a lack of personal experience. Conversely, openness, education
and contact promote the acceptance of gender diversity, which points to a connection that is also of
central importance in the context of music education.

1.4 Cognitive and psychological mechanisms of anti-transgender attitudes

Recent social cognitive research shows that prejudice against trans* people does not only arise from
ideological beliefs, but is also deeply embedded in perception processes. People usually automatically
assign their counterparts to a gender category. This quick, intuitive judgement provides orientation in
social interactions. However, when external characteristics such as voice, clothing or facial features
cannot be clearly assigned, perceptual uncertainty arises, also known as disfluency.

Liebenow and Cassidy (2025) describe transphobic prejudices as a consequence of such person
perception processes. Genderambiguous stimuli disrupt the familiar pattern with which people
categorise others. This irritation can lead to cognitive dissonance, which some people unconsciously
resolve through devaluation or distancing. Theresult is subtle forms of misgendering or degendering 1
processes in which trans* people are linguistically or socially deprived of their genderidentity.

It is noteworthy that such mechanisms can also occur in people who are fundamentally inclusive. Anti-
trans* bias is therefore not exclusively an expression of conscious rejection, but can arise from
automated perception routines. This perspective broadens our understanding of prejudice. It is not only
the product of ideology, but also the result of limited cognitive flexibility. Thishas important implications
for intervention and education. If prejudices result in part from perception processes, they can be
mitigated through targeted training in social categorisation and the conscious use of genderneutral
language Such approaches aim to reduce cognitive uncertainty and to perceive the diversity of gender
expressionsas a matter of course.

In the context of music-related practice, this means that inclusion is promoted not only through positive
attitudes, but also through conscious perception and language . Choir directors who actively name
gender diversity and make it visible through language can thus change not only structures, but also
patterns of perception.

1Gender essentialism describes the belief that gender is determined solely by biological sex and is
immutable.

2Misgendering describes the use of incorrect gender designations (e.g. pronouns) when referring to a
person.

3Degenderingdescribes the deliberate use of incorrect gender designations, which often stems from
prejudice or aversion.
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1.5 Personality and acceptance

Personality traits significantly determine how people react to social diversity. Theyinfluence empathy,
moral judgements and cognitive openness, which are characteristics closely linked to the acceptance of
genderdiversity.

TheHEXACOmModel by Ashton and Lee (2009) oGers a diGerentiated framework for this. It describes six
basic personality dimensions: honestythumility, emotionality, extraversion, agreeableness,
conscientiousness and openness to experience. Each dimension reflects characteristic patterns of
thinking, feeling and acting. HonestyrHumility, Agreeableness and Openness to Experience are
particularly relevantfor researchinto prejudice and acceptance.

People with high honestythumility are characterised by sincerity, fairness and modesty. They reject
manipulative or power-oriented strategies and treat others with respect. Previous studies show that
these characteristics are associated with lower discriminatory and hierarchical tendencies (Ashton &
Lee,2007; Leeet al., 2013). Agreeablenessstands for forbearance, empathy and a willingness to resolve
conflicts peacefully. People with high scores in this dimension react less hostile to diGerence and show
less prejudice. Opennessto experience describes curiosity, intellectual flexibility and the desire to learn
about new perspectives. Thisis a disposition that is particularly strongly linked to acceptance of and
interest in diversity.

Empirical findings confirm these theoretical assumptions. Rye,Merritt, and Straatsma (2019) found that
opennessand low genderstereotypes correlate significantly positively with acceptance of trans* people.
Hatch et al. (2022) showed in their meta-analysis that personality traits such as empathy and openness
are among the most reliable predictors of positive attitudes towards trans* people. Thesetraits do not
act in isolation, but in conjunction with ideological factors such as political orientation or religious
fundamentalism.

This results in a theoretical model in which personality traits have both a direct and indirect eGect on
acceptance. Directly, by shaping basic attitudes towards diversity, and indirectly, by weakening or
strengthening the eGect of ideological beliefs. For example, a high level of openness can mitigate the
negative eGects of conservative attitudes on the acceptance of trans* people.

1.6 Hypotheses

Thetheoretical considerations presented so far illustrate that attitudes towards trans* people arise from
a complex interplay of social, cognitive and individual factors. Social structures, perception processes
and personality traits interact at diGerent levels and determine how gender diversity is perceived and
evaluated.

In a musical context, especially in choirs, these levels intersect directly. Choirs form social
microsystems in which gender, voice and identity are closely intertwined. The way choir directors and
singersrespond to genderdiversity can thus be exemplary of broader social attitudes. Previousresearch
suggeststhat pedagogicalexperience, openness and sensitivity to diversity in musical contexts promote
acceptance, while traditional gender images or authoritarian values reinforce negative tendencies
(Rastin, 2016; Palkki,2020; Hatch et al., 2022).

Furthermore, the social psychological findings of Rye et al. (2019) and Moloto (2019) indicate that
ideological attitudes such as right-wing authoritarianism (RWA),social dominance orientation (SDO)or
religious fundamentalism are closely linked to transphobic beliefs. At the same time, work on cognitive
mechanisms (Liebenow & Cassidy, 2025) shows that subtle perception processes can also contribute to
the stabilisation of such prejudices. Finally, findings from personality research (Ashton & Lee, 2007,
2009; Leeet al., 2013) suggestthat the dimensions of honestythumility, agreeableness,and opennessto
experience play a central role by promoting empathy and openness and mitigating the eGect of
ideological factors. These theoretical and empirical foundations give rise to the following research
guestions and hypotheses:
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H1 Thereis a group diGerence in attitudes towards trans* people between the three groups under
investigation (choir directors, choir singers, non-choir singers).

H2 Thereare group diGerencesbetween the study groups in the personality traits of the HEXACGQscales.
H3 Higher scores in HonestytHumility, Agreeablenessand Opennessto Experienceare associated with
more positive attitudes towards trans* people.

H4 Thepersonality traits of the participants moderate the relationship between the groups and attitudes
towards trans* people.

Sub-hypotheses:

N1 Age, gender, level of education, country of origin, current country of residence, annual net income,
and the choir's singing style have aninfluence on attitudes towards trans* people.

N2 Age, gender, level of education, country of origin, current country of residence, annual net income,
political views and the choir's singing style have a small moderating influence on attitudes towards
trans* people.

Control analyses:
K1 Conservative political orientation, higher religiosity and stronger agreement with traditional gender
roles are negatively correlated with the acceptance of trans* people.

2. Methods

2.1 Sample

Thepower analysis for the present study was performed using GPower(version 3.1) (Faul et al., 2009). In
order to achieve a power of at least 80% at a significance level of, =5% and a presumed small eGect
size of f =.15in a two-tailed group comparison, N,,= 576 individuals were required for the model of H,.
Fewer subjects were required for the same power for all other models used to test the hypotheses. The
required sample size was achieved with N = 597 subjects. The sample was recruited through music
colleges, networks of choir directors and the snowball principle, whereby choir directors forwarded the
study to their choir singers. Furthermore, the control group was recruited online on social media
platforms (Reddit, Facebook, Instagram, X). Todivide the participants into study groups, they were asked
whether they conduct choirs or sing in choirs, as well as specific questions about the type of choirs,
which queried their singingand choir conducting experience, the genre, type and professionalism of the
respective choir.

2.2 Measuring instruments

In the present study, the participants were asked about their attitudes towards trans* people, their
political views, their life satisfaction and demographic data, as well as their choir experience and
membership of the respective study group (choir conductor/choir singer/control group).

2.2.1 TABS

The TransgenderAttitudes and Beliefs Scale (TABS Kanamoriet al., 2017) was used to assess attitudes
towards trans* people. The questionnaire measures explicit attitudes, beliefs and potential prejudices
towards trans* people. It comprises 29 items that are answered on a seven-point Likert scale (1 =
strongly disagreeto 7 = strongly agree)

The TABSmaps three dimensions. Interpersonal Comfort describes individual comfort in direct contact
with trans* people, Sex/GenderBeliefs captures normative beliefs about sex and gender identity, and
Human Value reflects the recognition of the equal dignity and value of trans* people. Higher scores
represent more positive and inclusive attitudes.

In the original validation, the scale showed high internal consistency (Cronbach's, =.88T.94)and good
construct validity and has been used successfully in various population groups. In the present study,
both the Englishand German versions of the TABSwere used. Thesum score of all items was used as a
total measure of trans-affirmative attitudes for the evaluation.
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2.2.2 Hexaco

The short version of the HEXACOPersonality Inventory (HEXACG60; Ashton & Lee, 2009) was used to
assessbasic personality traits. Thequestionnaire assessessix central personality dimensions: Honestyt
Humility (honesty, modesty, fairness), Emotionality (emotional sensitivity and anxiety), Extraversion
(sociability and self-confidence), Agreeableness (yieldingness and patience), Conscientiousness
(orderliness and conscientiousness) and Opennessto Experience(curiosity and creativity).

Thescale comprises 60 items, which are answered on a five-point Likert scale from 1 = strongly disagree
to 5 = strongly agree A mean value is calculated for each dimension, with higher values indicating a
stronger expressionof the respective personality trait.

The HEXACQ60 has good internal reliability (Cronbach's, =.70T1 .80). It is an economical and reliable
shortened version of the complete HEXACGOPI-R and is an established instrument for assessinghigher-
order personality structures without placing too much of a time burden on participants. TheGermanand
Englishversions of the questionnaire were used in the present study.

2.3 Experimental design

Thestudy was conducted entirely online viathe SoSciSurveyplatform (Leineret al. 2024). Thedata was
collected between 29 October 2024 and 18 March 2025. At the beginning of the study, all participants
received a consent form informing them about the anonymous nature of the data collection, its exclusive
use for scientific purposes, and their rights (voluntary participation, option to withdraw at any time). A
study by Geisen et al. (2022) showed that an attention question at the beginning of the questionnaire
improves the quality of the data compared to an interruption during the questionnaire and increases the
honesty of the participants (Geisenet al., 2022). Therefore,a conscientiousness question was asked at
the beginningof the questionnaire, in which participants were asked to indicate whether they intended to
answer the questions honestly and conscientiously in order to ensure high data quality.

Theorder of the two psychological questionnaires (TABSHEXACO)was randomly varied for each person
to control for potential order eGects. After the main scales, demographic information (age, gender,
country of origin, occupation, political aGiliation, and annual net income) was collected, as well as
information on choral experience and classification (see Chapter 2.1). To divide the participants into
diGerent groups, the type of art the participants practise professionally was determined.

The survey was available in German and English The established and validated translation of the
guestionnaire was used for the German version (see section 3.2). Participants could select their
preferred language at the start. The average completion time was t = 19 minutes, with a maximum
completion time of t..= 35 minutes. Thestudy was approved by the Ethics Committee of the Mozarteum
University Salzburg.

max

2.4 Data analysis

The data was evaluated using statistical analyses with R (version 4.5.1) (R Core Team, 2025). The R
packagesused are described in AppendixC. Thesignificance level was set at, =.05. Toinvestigate H1,
the group diGerences between the study groups in terms of attitude, a linear regressionwas calculated
in which the control variables of the secondary hypothesis were integrated to rule out possible spurious
eGects. Compliance with the requirements for this was checked using inferential statistics and visual
inspection. For H2, an ANCOVAwas performed for each of the personality traits in which secondary
variables were integrated. Post hoc analyses were performed for significant group diGerencesin order to
describe them in more detail. A linear regression was also performed to examine H3, for which the
secondary variables were also controlled and the prerequisites were checked as in H1. Theexamination
of H4, the moderation analysis, was also performed using a linear model in which the interactions
between the study groups and the personality traits were integrated.
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3. Results
The results of the study are presented below. Beginning with the descriptive findings, the correlations
found are then presented.

3.1 Descriptive statistics
A total of Ntotal= 847 participants took part in the study, most of whom were choir directors and singers,
thus representing a specific sample.Nunv.= 133 participants were excluded because they did not
complete the study. Furthermore, n = 117 participants had to be excluded due to the conscientiousness
guestion . Therefore, data from N = 597 participants could be evaluated.
The study included 233 men, 336 women and 24 diverse individuals, while four other individuals did not
wish to disclose their gender (see Table 1). The sample included people from @Gerent countries
around the world. The three most common countries of origin were Germany (n = 281), Austria (n = 198)
and the USA (n = 23).

Table 1

Sample description (N =597)

Percentage or

Demographic data n Mean (SD)
Gender
Male 233 39.03
Female 336 56.28
Various 24 4.02
k.A. 4 0.67
Research groups
Choir directors 155 25.96
Choir singers 292 48.91
Control group 150 25.1
Age 44.41 (13.18)

Note: n.a. = not available, SD = standard deviation

Table 2 shows attitudes towards trans* people, represented by the TABS score, as well as the personality
traits of the HEXACO scales, broken down into three groups. The most positive attitude towards trans*
people.

Table 2a
Descriptive statistics of the dependent variables by
group
Group Attitude scare
MW SD
C 119.14 19.82
S 117.41 23.22
K 108.86 25.24
Note: MW = mean value; SD = standarwiation, C =choir directors, S = singers and K = control
group.
Table 2b

Descriptive statistics of the dependent variables by group (continued)

Group Honesty-Humility Emotionality Extraversion

MW SD Mw SD MW SD
C 31.53 7.9 30.99 6.74 32 7.14
S 33.84 7.65 32.23 6.98 32.7 6.84
K 31.57 7.92 31.91 6.99 31.77 6.58
Note: MW = mean value; SD = standard deviation, C = choir directors, S = singers and K = control
group.
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Table 2c

Descriptive statistics of the dependent variables by group (continued)

Group Agreeableness Conscientiousness Openness

MW SD MW SD MW SD
C 31 6.74 32.24 8 33.74 7.15
S 30.65 6.51 33.07 6.96 34.36 6.87
K 29.85 6.48 32.04 6.91 32.74 7.27
Note: MW = mean value; SD = standard deviation, C = choir directors, S = singers and K = control
group.

3.2 Attitudes towards trans* people

Toexamine group diGerencesin attitudes towards trans* individuals, controlling for income, gender,age
and level of education, a linear regression was performed, which is shown in Table 3. The statistical
requirements for linear regressionwere tested and were met in the data. Thelinear regressionshowed a
significant diGerence between the choir directors and the control group b = 0.10; p =.036) as well as
between the singing participants and the control group bl =0.10; p =.037) with F(588) = 16.80, p <.001.
With the exception of income, all control variables had a significant influence on a person's attitude.
Peoplewho identified as female bl =0.21; p <.001), diverse bl =0.24; p <.001) or no genderbl =0.09; p =
.015) had a more positive attitude towards trans* people. In addition, level of education had a
significantly positive influence b1 = 0.26; p < .001), while age had a significantly negative influence on
attitudes bl =-0.09; p =.018). Overall, the model explains A E .17 variance with a power of 1.00.

Table 3

Linear regression: Attitudes towards trans* persons depending on the groups

Predictor b B t Closs Clgz.ss
Intercept 97.88 25.69 90.39 105.36
Choir directors ® 5.44 0.10 2.11 0.37 10.52
Singers ® 4.56 0.10 2.10 0.27 8.84
Income (centred) -0.81 -0.05 0.18 -1.99 0.38
Female gender® 9.8 0.21 5.39 6.23 13.38
Miscellaneous gender ® 28.42 0.24 6.21 19.43 37.40
No gender specified ® 26.23 0.09 2.43 5.05 47.40
Age -0.16 -0.09 -2.38* -0.30 -0.03
Level of education 2.45 0.26 6.55 1.72 3.19
Statistical parameters R? =0.18 R4 =0.17

F(588) =16.80***

Note: *p < .05, **p <.01, **p <.001, Cl = confidence interval.
# compared to the control group
® compared to males.

@
2
‘I') 9
n Y . o33 *
‘2 . ...: ‘:Q:°.’ ','.0: .. .
- e ) o.’. . .
9 ee®
& o. o L o
. . 'Y N
. *
.
L]
*
90 100 10 120 130 140
Vorhergesagte Werte
Fig. 1: Graphical representatior{|2ds:z])ble 3

MARCH 25-28, 2026 | ISTANBUL



PEVoC 16/ VOICE

3.3 Personality traits

The analysis of variance (ANCOVA) performed in Table 4 to determine graliderencesin personality

traits between choir directors, singers and the control group revealed a significamGect of group
membership only for the personality trait honesthumility, F(2) = 6.65, p = .001 and a&Gectt R A 1J LY n LW
.02. The prerequisites for the ANCOVA were met for the data. Gender also showed significant group
diGerences. The post hoc pairwise comparisons with Bonferroni correction of the ANCOVA are shown in
Table 5. It shows, that singers show significantly higher honegtumility.

Table 4
ANCOVA: Honest humility depending on the groups

Predictor df SSg M Sg F n?,
Group comparison (C, S, K) 2 784 391.8 6.65%* .02
Gender 3 1261 420.4 7.14%** .04
Age 1 5 4.8 0.08 1.38*10*
Residuals 590 34750 58.9

Note: *p < .05, **p <.01, **p <.001. C = choir directors, S = singers and C = control group.

Table 5

Group comparisons (ANCOVA) regarding age at death with pairwise
post hoc comparisons

Age Differences
Groups MW (SD) AGroups AMW
C 31.53(7.9) S-C 2.31
S 33.84 (7.65) K-C 0.04
K 31.57(7.92) K-S 2.27
Statistical parameters F(2)=6.65%*

Note: *p <.05, **p <.01, **p <.001, Cl = confidence interval. C = choir directors, S = singers, and
C =control group.

Honest-Humility

1
Untersuchungsgruppen

Fig. 4: Graphical representation of Table x. 0 = control group, 1 = choir conductors, 2 = singers

The ANCOVA in Tables-B0 showed that there were no significantiGerencesbetween the groups in the
personality traits of emotionality, extraversion, agreeableness, conscientiousness and openness.
Therefor, the results confirm hypothesis H2 only for honest humility; no other personality traits are
particularly pronounced among choir conductors and choir singers.

Table 6

ANCOVA: Emotionality depending on the groups

Predictor df SSg M Sq F n%
Group comparison (C, S, K) 2 159 79.28 1.71 5.75*10°
Gender 3 883 294.37 6.34*** 0.03
Age 1 151 151.24 3.26 5.49*%1073
Residues 590 27412 46.46

Note: *p < .05, **p <.01, ***p <.001. C = choir directors, S = singers and C = control group.

Table 7

ANCOVA: Extraversion depending on the groups

Predictor df SSg M Sg F n%
Group comparison (C, S, K) 2 102 50.91 1.10 3.70**103
Gender 3 297 99.10 2.14 0.01
Age 1 241 240.70 5.19 8.71*10°
Residuals 590 27388 46.42

Note: *p < .05, **p <.01, ***p <.001. C =choir directors, S = singers and C = control group.
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Table 8

ANCOVA: Agreeableness depending on the groups

Predictor df S8q M Sg F n%
Group comparison (C, S, K) 2 107 53.66 1.24 4.20*10°
Gender 3 19 6.43 0.15 7.57*10*
Age 1 65 64.71 1.50 2.53*10°
Residues 590 25475 43.18

Note: *p <.05, **p <.01, ***p <.001. C = choir directors, S = singers and C = control group.

Table 9

ANCOVA: Conscientiousness depending on the groups

Predictor df SSqg M Sq F n%
Group comparison (C, S, K) 2 130 65.20 1.26 4.26*10°
Gender 3 618 205.85 3.99 0.02
Age 1 0 0.09 0.002 2.79*10°
Residuals 590 30454 51.62

Note: *p <.05, **p <.01, ***p <.001. C = choir directors, S = singers and C = control group.

Table 10

ANCOVA: Openness depending on the groups

Predictor df SSq M Sg F n%
Group comparison (C, S, K) 2 259 129.7 2.70 9.06*10°
Gender 3 1817 605.5 12.59 0.06
Age 1 36 36.4 0.76 1.28*10°
Residuals 590 28381 48.1

Note: *p <.05, **p <.01, ***p <.001. C = choir directors, S = singers, and K = control group.

3.4 Personality traits and attitudes towards trans* people

Table 11 shows the linear model that expresses attitudes towards trans* persons through the personality
traits of the test subjects. The statistical requirements for the model were met. With an F(584) = 50.95

and p < .001, the model significantly explains R2 = .50 of the variance with a post hoc power of 1.00. The
GUI+t YU¢CORq! Wl ¢Rat W YUt qWé2 G RGRa! We, W WMKZ @6 WGL
MIONO6 WG WK WIOMMNb AWHY Ut #HRWDUqRY2t Ot + We, Wl WMIOMY 6 WGL
positive attitude. In addition, corrections were made for the secondary variables of , whereby belonging
qyYWz2e¢l RYet WNWUT I+ We, W WMIONT 6 WGWK WIOMMN b We UT WG 132 |
caqaqRael AW 6ROGNVWe NUIWUNNCG PRZ WH.03W.G| DT RAqIIT Waq 6 IJWE qc

Table 11

Linear regression: moderation analysis of personality traits on the dependence of attitudes
towards trans* persons on the groups

Predictor b B t Clasu Clazss
Intercept 11.90 1.84 -0.81 24.6
Honest Humility 0.85 0.29 8.53 0.65 1.04
Emotionality 0.11 0.03 1.06 -0.09 0.31
Extraversion 0.32 0.09 2.99 0.1 0.53
Agreeableness 0.45 0.13 417 0.24 0.67
Conscientiousness 0.25 0.08 2.49 0.05 0.45
Openness 1.03 0.32 9.41 0.81 1.24
Income (centred) -0.32 -0.02 -0.69 -1.25 0.60
Female gender® 2.44 0.05 1.65 -0.45 5.33
Miscellaneous gender® 20.35 0.17 5.68 13.31 27.39
No gender specified © 15.60 0.05 1.86 -0.87 32.06
Age -0.12 -0.07 -2.18 -0.22 -0.01
Level of education 1.38 0.15 4.90 0.83 1.94

R? = .51

F(584) = 50.95***
Note: *p < .05, **p <.01, **p <.001, Cl = confidence interval, C = choir directors, S = singers, C =
control group

Statistical parameters R?.q4. = .50
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3.5 Moderation analysis

For the moderation analysis, linear regression revealed a significaeGect of F (576) = 28.68 with p <

.001, whereby only the predictors themselves, as described in the previous model, and the moderation
HOgqs DDO0WJIaYqRYU¢ ORaq! WENIKORLENGS LIGLE 6LIYHENI NILT bR ¢lJGH qo¥4aDdpldibt. R
.001) were significant. The remaining personality traits do not moderate the groufGerencein terms of
caqaqRagal DOWRNS WWI+GGacRUOVDT W2¢!l ReURDWYnWa6 WG YT Ja Ws
partially accepted (for emotionality).

Table 12

Linear regression: moderation analysis of personality traits on the dependence of attitudes
towards trans* persons on the groups

Predictor b B t Clasw Cla7.s%
Intercept -34.10 -2.62 -59.65 -8.55
Choir directors ® 88.02 1.66 5.15 54.45 121.61
Choir singers ® 29.10 0.63 1.85 -1.80 60
Honest Humility 1.01 0.34 5.12 0.62 1.40
Emotionality 0.71 0.21 3.47 0.31 1.11
Extraversion 0.67 0.19 3.04 0.24 1.11
Agreeableness 0.62 0.17 2.72 0.17 1.07
Conscientiousness 0.35 0.11 1.72 -0.05 0.76
Openness 1.14 0.35 5.5 0.73 1.55
Moderation C-H-H -0.39 -0.24 -1.37 -0.94 0.17
Moderation S— H-H -0.04 -0.03 -0.16 -0.52 0.44
Moderation C—Em -0.86 -0.52 -2.86 -1.46 -0.27
Moderation S—Em -0.55 -0.40 -2.20 -1.05 -0.06
Moderation C-Ex -0.40 -0.25 -1.27 -1.03 0.22
Moderation S—Ex -0.31 -0.22 -1.14 -0.83 0.22
Moderation C-Ag -0.36 -0.22 -1.16 -0.98 0.25
Moderation S— Ag -0.16 -0.11 -0.57 -0.70 0.39
Moderation C-Co -0.16 -0.10 -0.56 -0.72 0.40
Moderation S—Co 0.004 0.003 0.02 -0.49 0.5
Moderation C-0p -0.32 -0.21 -1.01 -0.95 0.30
Moderation S—QOp 0.22 0.17 0.85 -0.28 0.72
Statistical parameters R? =0.51 R%.q. = 0.49

F(576) = 29.68***
Note: *p < .05, **p < .01, **p <.001, Cl = confidence interval, C = choir directors, S = singers, C =
control group, H-H = honest humility, Em = emotionality, Ex = extraversion, Ag = agreeableness,
Co = conscientiousness, and Op = openness.
# Compared to the control group

4. Discussion
In the following, the results of the study presented above will be placed in relation to the current state of
knowledge and the most important findings of the study will be explained.

4.1 Interpretation

The results of this study show that attitudes towards trans* people are significantly influenced by a
combination of group aGiliation, personality and socio-demographic factors. It is particularly clear that
choir directors and choir singers have significantly more positive attitudes than the control group. This
finding supports theoretical approaches that understand choirs as social spaces in which communal
practices promote empathy, perspective-taking and openness . Music education studies (Rastin, 2016;
Palkki, 2020) describe choirs as places where gender identity becomes more negotiable, as vocal and
physical forms of expressionare closely intertwined. The present data provide quantitative evidence for
this for the first time. Musically active groups diGer significantly in their acceptance of trans* people.
This acceptance is still present even when key influencing variables such as age, gender, income and
education are statistically controlled for.
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Furthermore, the results confirm the socio-demographic eGects frequently documented in attitude
research. Women and diverse individuals showed significantly higher acceptance scores than men,
which is consistent with findings from meta-analyses (Hatch et al., 2022). Similarly, a positive influence
of educational attainment and a negative influence of age were found. Theseresults are consistent with
international comparisons and indicate that attitudes toward gender diversity are strongly influenced by
social norms, educational processes, and cohort-related value patterns.

With regard to personality traits, honestythumility was the only HEXACOdimension that showed
significant group diGerences. Singers scored higher on this dimension than choir directors and the
control group. This trait encompasses fairness, modesty and social integrity integrity . Theseare traits
that have already been associated with low discrimination and prosocial behaviour in previous studies
(Ashton & Lee, 2007). The fact that this diGerence occurs exclusively in this dimension suggests that
choral practice is not associated with a specific overall personality, but rather with individual socially
relevant dispositions that may be reinforced by long-term, cooperative group work.
Theregressionanalysesalso show that personality traits as a whole explain a large part of the attitudes,
accounting for approximately 50% of the variance. Openness, e , honestyt humility, and agreeableness
in particular proved to be strong predictors of positive attitudes towards trans* people. This finding is
consistent with social psychological models in which openness and empathy are considered
fundamental determinants of tolerance (Ryeet al., 2019). Smaller but significant eGects of extraversion
and conscientiousness can also be explained theoretically. Individuals who are socially engaged or
structured may be more likely to exhibit inclusive behaviour in communal contexts, especially when
inclusion is experiencedas a social norm.

Particular attention should be paid to the finding that emotionality only moderates the relationship
between personality and attitude in the control group. While higher emotionality was associated with
greater acceptance in the control group, this relationship lost significance among choir directors and
choir singers. One possible explanation is a ceiling eGect, as the musically active groups already have
higher acceptance scores overall. Another interpretation comes from social-psychological group
research: In choirs, collective social norms may be at work that promote inclusive behaviour and are
independent of individual emotional dispositions. This would mean that choral structures not only
reflect personality, but also actively contribute to social adaptation processes that strengthen diversity
acceptance.

Overall, the findings confirm both the theoretical approaches from attitude research and socio-cultural
models of the choir as an inclusive space. Theyexpand the field by showing that musical communities
can have an independent, positive eGect on attitudes towards trans* people that goes beyond
personality, ideology and demographics.

4.2 Limitations

Despite the robust and theoretically well-connectable results, the study has several limitations that
must be taken into account in its interpretation. First, the study is based exclusively on self-reported
data, which may be susceptible to biases such as social desirability or conscious response tendencies.
Particularly in the sensitive area of gender diversity, some of the participants may have deliberately
communicated positive attitudes in order to appear tolerant. Although anonymity reduces this risk,
complete control is not possible.

Secondly, this is a specific sample that is highly selective, particularly in the field of music. Choir
directors and choir singers are significantly overrepresented The recruitment of the control group via
social media also leads to a bias in the sample. Theresults are therefore only partially transferable to the
general population.

Thirdly, the cross-sectional study design does not allow causal statements to be made about whether
choral practice leads to more positive attitudes or whether people with higher scores in openness,
empathy and more liberal value orientations are more likely to be active in choirs. Longitudinal and
experimental study designswould be necessaryto clarify this causal direction unequivocally.
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Finally, the study is based on online data collection, and despite attention controls, it cannot be ruled
out that participants answered questions hastily or that diGerent interpretations of the items arose
across diGerentlanguageversions. This,too, could aGect the accuracy of individual findings.

4.3 Outlook

The results open up several perspectives for future research. First, it would be useful to conduct
longitudinal studies to clarify whether and how choir participation changes attitudes towards gender
diversity in the long term. Second, intervention studies could investigate whether even short music
education measures, such as workshops on genderinclusive choir work, have a measurable influence
on attitudes.

Furthermore, although qualitative studies on the topic already exist, it is important to expandon them, as
they can not only provide valuable insights through interviews with trans* singersor choir directors, but it
is also highly important to conduct research on this topic with a focus on the minority rather than about
them. Finally, there are practical implications for music education: choir directors could be specifically
trained in diversity-sensitive work, and music education curricula should address gender diversity more
strongly. The present results suggestthat the choir is a promising social space for promoting diversity
competence in artistic and (music) educational contexts.

4.4 Summary

In summary, the results of the study suggest that attitudes towards trans* people are influenced by
personality and sociodemographic factors as well as by participation in choral practices. Choir directors
and choir singers have significantly more positive attitudes than the general population. Openness,
empathy and moral integrity proved to be key predictors of acceptance. This shows that although many
choirs already oGer safe spaces and open communities for trans* people, these need to be expandedin
the future. Thefindings also make it clear that choirs, as social spaces, have the potential to promote
inclusive attitudes and thus contribute to social diversity and equality.
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ARTISTICVOICE THEIMPORTANCEOF SELFAWARENESSN THEUSEOF THESINGINGVOICE

Dario Tartaglione
Department of Mental and Physical Health and Preventive Medicine, School of Medicine and Surgery,
University of Campaniarbx 2 RAIR2 RNplés {Itatys

ABSTRACT

Recentscientific literature highlights a higherincidence of vocal disorders in contemporary commercial
music (CCM) singers compared to classically trained singers, likely due to variability in vocal styles,
increased performance demands, and often non-structured training pathways. Based on these findings,
the present study aimed to investigate levels of vocal selfawarenessin CCM singers and to explore their
relationship with type of training and selfreported vocal difficulties. Ninety-three singers completed a
guestionnaire structured into six thematic areas: subjective perception of vocal control; anatomical and
physiological knowledge; ability to control phonatory structures; knowledge and management of vocal
qualities (e.g., speech, falsetto, twang, belt, mix, sob, legit); awarenessand adherence to warm-up, cool-
down, and vocal hygiene practices; and self-reported vocal difficulties. Although 67% of participants
reported perceiving good control over their voice, this perception did not fully align with the technical
competencies that emerged from the questionnaire. Only 44% demonstrated adequate anatomical and
physiological awareness, while 55% reported partial or absent knowledge. Greater confidence was
observed in controlling easily visible or proprioceptively accessible structures (e.g., tongue and jaw),
whereas substantial uncertainty emerged regardingless accessible structures such as the larynx and
vocal folds. Only a minority consistently applied preventive strategies, and approximately 50% reported
episodes of vocal fatigue or difficulties. Inferential analysis using Chi-square tests and post-hoc
analysesrevealed significant associations between type of vocal training and levels of vocal awareness.
Formal or combined training was associated with higher competencies compared to informal or absent
training. These findings highlight the need for integrated pedagogical approaches combining artistic
expressionwith scientific knowledge to promote a more conscious, effective, and sustainable use of the
voice in CCMsingers.

KEYWORDS Voice; Singing Voice Disorders; Health Behavior, Voice Training

INTRODUCTION

Scientific literature has highlighted a higherincidence of vocal disorders and phono-traumatic injuries in
singersbelongingto contemporary genrescompared to classically trained singers. 1-3

This difference has been attributed to the stylistic variability of modern singing, high performance
demands and lower technical standardisation of training pathways. In the context of the artistic voice,
vocal awarenesscan be defined as the integration of anatomical and physiological knowledge, technical
control of the phonatory gesture, and the adoption of preventive behaviours. It represents a
metacognitive skill that allows singers to monitor and regulate vocal emission in an effective and
sustainable manner. A discrepancy between subjective perception of control and actual technical-
functional competence can lead to less economical use of the vocal instrument, increasing the risk of
fatigue and dysphonia.

Thisstudy aims to:

1. Assessthe level of vocal awarenessin modern music singers.

2. Analysethe relationship between subjective perception of control and actual awareness.
3. Verifythe association between type of vocal training and level of awareness.

4. Explorethe presence of self-reported vocal problems.
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METHODS
Study Design
Cross-sectional observational study conducted using an anonymous online questionnaire.

Sample

The initial sample included 103 adult singers. Opera singers were excluded due to their distinct
technicalTphonatory principles, as the investigation focused on contemporary commercial music. The
final analysed sample consisted of 93 participants. Thesample was heterogeneousand included singers
active in various contemporary styles (pop, rock, jazz, blues, musical theatre, gospel, rap, folk, choral,
neo soul, and others). Genderdistribution showed a prevalence of female participants (72.8%), followed
by males (26.2%) and 1% identifying as non-binary or preferring not to specify. Regardingage, the most
represented group was 187125 years (47.6%), followed by 26135 years (34%), 36745 years (11.7%), 46760
years (5.8%), and one participant over 60 years. Vocal training was categorised based on self-reported
educational background: 35% formal training, 36.9% informal training, 23.3% combined training, and
4.9% no training. Participation was voluntary, anonymous and unpaid. Thesample was non-probabilistic
and convenience-based. Training categories were defined as follows: formal training included
conservatory or certified academic programmes; informal training included private lessons and
workshops without institutional certification; combined training referred to the presence of both
pathways; no training indicated absence of structured vocal education.

Tool

Asemi-structured questionnaire was used, divided into six thematic areas:

1. Subjective perception of vocal control, investigated through the question: h kK YoYi feel you have
control overyourvocalR Ut ql 2 G 1JUqe K Kk

2. Anatomical and physiological awareness,explored through five domains:

1) knowledge of the vocal apparatus;

2) understanding of the mechanism of voice production and management;

3) importance of postural alignment;

4) role of breathingin singing;

5) knowledge of resonance cavities.

3. Control of the anatomical structures involvedin phonation.

4. Awarenessof vocal qualities.

5. Vocal warm-up and cool-down practices.

6. Vocal hygiene and recognition of early signs of fatigue. The question /¢ ¢ #dd ever had vocal

G| Y A lyvad atsatncluded. The terminology adopted for vocal qualities and anatomical structures

was partially informed by contemporary pedagogical models of voice training, including Estill Voice

Training (EVT} , while also incorporating terms commonly used in contemporary commercial music

practice.

Data Analysis

A descriptive analysis was performed using frequencies and percentages. To assess the association
between type of vocal training and questionnaire variables, the Chisquare bI t&stbof independence was
applied, with a significance level set at p < 0.05. The strength of the association was estimated using
Cramer's V. When statistically significant associations were identified, post-hoc analyses were
conducted by examining adjusted standardized residuals in order to determine which categories
contributed most to the observeddifferences.

MARCH 25-28, 2026 | ISTANBUL



PEVoC 16/ VOICE

RESULTS

Descriptive Analysis

Perceived Control Of The Vocal Instrument

66.7% of participants report perceiving good control of their vocal instrument, while 33.3% report not
havingfull mastery. Although a positive perception prevails, these findings must be interpreted in light of
the subsequent domains, as subjective perception of control does not necessarily coincide with
structured technical Tphysiological knowledge.

Anatomical -physiological Awareness

Theoverall analysis of the five dimensions was calculated as the mean score of the five items composing
the anatomicaltphysiological awarenessdomain. Theoverall analysis of the five dimensions shows that:
44.2% of singers have in-depth knowledge; 46.5% show partial awareness; 9.3% show no awareness.
Overall, more than half of the sample does not have a fully consolidated understanding of the
physiological mechanisms that regulate phonation. Critical gaps were observed across all investigated
dimensions, indicating that anatomical and physiological knowledge is often partial and not fully
integrated into a coherent functional representation of vocal production.

Control Of Anatomical Structures Involved In Phonation

The area relating to the control of anatomical structures investigated singers' ability to consciously
perceive and modulate the components involved in vocal production. The analysis reveals a
heterogeneous picture. The highest percentages of perceived control concern the structures that are
most accessible on a proprioceptive or functional level: true vocal folds (58.1%), larynx (57%), tongue
(55.9%), jaw (48.4%), as well as the head-neck and trunk regions (both 58.1%). Conversely, control is
significantly lower for more specific and less directly perceptible anatomical structures: false vocal folds
(23.7%), thyroid cartilage (14%), cricoid cartilage (11.8%) and aryepiglottic sphincter (15.1%). Only 20.4%
of participants reported awareness of control over the soft palate, while 17.2% stated that they had no
perception of control over any specific structure. Overall, the data show an unevendistribution of motor
awareness, with higher percentages for the more intuitive and functionally perceptible structures and
lower levels for the internal anatomical components and fine regulation of the phonatory gesture.

Awareness Of Vocal Qualities

The area dedicated to vocal qualities investigated both knowledge of the main modes of vocal
production and the perceived difficulty in executing them. The most recognised qualities in the sample
were Falsetto (92.5%), Belt (73.1%), Mix (69.9%), Twang (61.3%) and Speech (59.1%). These were
followed by Sob (32.3%) and Legit (20.4%), while only 3.2% of participants stated that they were
unfamiliar with any of the qualities proposed. In terms of perceived difficulty, the highest percentages
were recorded for Belt (34.4%), Mix (29%) and Twang (26.9%). The remaining vocal qualities (Falsetto,
Sob and Legit) have difficulty levels rangingfrom approximately 11% to 21%. Overall, the results show a
relatively widespread knowledge of the terminology of the main vocal qualities, with variability in the
perception of difficulty in execution.

Vocal Warm-up And Cool-down Practices

With regard to vocal warm-up: 43% practise it regularly; 43% are familiar with it but do not apply it
consistently; 10.8% are familiar with it but never use it; less than 3% say they are not familiar with it.
Despite widespread theoretical knowledge, less than half of the participants consistently integrate
warm-up into their vocal routine. Thepicture regardingvocal cool-down is even more critical : only 11.8%
practise it regularly; 37.6% know about it but do not apply it consistently; 12.9% know about it but never
use it; 37.6% say they are unaware of its existence. Cool-down therefore emerges as the least
internalised preventive practice, indicating a culture of prevention that is more oriented towards
immediate performance preparation than postactivity recoverymanagement.
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Vocal Hygiene And Recognition Of Early Signs

79.6% of participants say they are aware of practices to preserve vocal health. The most common
strategies are: hydration (74.2%); protection of the respiratory mucosa (62.4%); avoidance of alcohol and
caffeine (54.8%). Less common are: allergy management (30.1%); respecting individual vocal range
(36.6%); anti-reflux measures (30.1%); stress management (12.9%). 10.8% do not apply any preventive
measures. With regard to recognising the early signs of fatigue: 74.2% say they are able to recognise
them; 19.4% are unsure; 6.4% are unaware of their existence. Overall, there is a relatively widespread
theoretical awareness,but preventive strategies are not always applied systematically.

Presence Of Vocal Problems

49.5% of participants report having had vocal problems during their singing experience. Considering the
frequent partial awareness and limited systematic application of cool-down, this percentage is of
particular clinical relevance. The overlap between these data suggests a possible relationship that
warrants further investigation through specific analysesin future studies.

Inferential Analysis

Statistically significant associations emerged between type of vocal training and multiple domains of
awareness. Significant relationships were found for control of the vocal instrument bI” =E8.64; p <0.001;
Cramer's V = 0.44), anatomicaltphysiological awareness bI” =E22.17; p < 0.001; Cramer's V = 0.46),
knowledge and management of vocal qualities bI” =B5.82; p = 0.004; Cramer's V = 0.39), warm-up and
cool-down practices bI” =E6.91; p <0.001; Cramer's V=0.50), and vocal hygieneand recognition of early
signs of fatigue bi =F1.34; p <0.001; Cramer's V=0.44).

The strongest association concerns warm-up and cool-down practices bl 9 | ¢ UM 0460), suggesting
that structured training has a particularly significant impact on the adoption of concrete preventive
behaviours. Post-hoc analyses indicated that singers with formal or combined training were
overrepresented in higher awareness categories, whereas informal or untrained singers were more
frequently associated with lower levels of vocal awareness The percentage distribution of awareness
domains according to type of vocal training is illustrated in Figurel.

Informal/Absent

Percentage (%)

Formal/Combined

Figurel. Percentagedistribution of awarenessdomains according to type of vocal training.

DISCUSSION

Theresults of this study highlight a level of vocal awareness that appears only partially consolidated in
contemporary commercial music singers. Although two-thirds of participants reported good perceived
vocal control, the descriptive findings suggest that this confidence is not consistently supported by
consolidated anatomical, technical, and preventive knowledge. In particular, the area relating to
anatomical and physiological awareness showed that only 44.2% of participants demonstrated in-depth
knowledge of voice production mechanisms, while over half of the sample (55.8%) reported partial or
absent awareness. Considering that this domain included knowledge of the vocal apparatus,
mechanisms of voice production and management, postural alignment, breathing in singing, and
resonance cavities, these findings suggest that many modern singers develop their skills primarily
through experiential learning rather than structured anatomical and functional training.
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The data relating to preventive practices are particularly relevant. Although a large proportion of the
sample reported awareness of the importance of vocal warm-up, only 43% stated that they practised it
regularly, while a substantial percentage applied it inconsistently. Evenmore critical is the issue of vocal
cool-down: only 11.8% reported consistent use, while over one third of participants were unaware of its
existence. From a clinical perspective, this finding is noteworthy, as cool-down procedures are
considered important strategies for promoting physiological recovery after vocal exertion and reducing
the risk of fatigue. A similar discrepancy emerges in the area of vocal hygiene While 79.6% of
participants declared awareness of preventive practices, the systematic adoption of protective
behaviours varied considerably. Hydration and avoidance of irritants were the most frequently reported
strategies, whereas measures related to reflux management, respiratory allergies, and stress (all factors
known to affect vocal function) were less commonly implemented. Approximately 49.5% of participants
reported having experienced vocal problems during their singing activity. Although no direct causal
inference can be drawn from the present data, the coexistence of limited preventive behavioursand self-
reported vocal difficulties suggestsa potential association that warrants further investigation. Inferential
statistical analysis revealed significant associations between type of vocal training and levels of
awareness across multiple domains. In particular, singers with formal or combined training
demonstrated higher anatomical and physiological competence, broader knowledge of vocal qualities,
and greater adherence to warm-up and cool-down practices compared to participants with exclusively
informal or no training. The strongest association was observed for warm-up and cool-down practices
(Cramer's V = 0.50), indicating that structured training has a substantial impact on the adoption of
preventive behaviours. Thestudy presents some limitations. Theuse of a convenience sample and self-
reported measures may limit the generalisability of the findings. Furthermore, the cross-sectional design
does not allow causal interpretations regarding the relationship between vocal awareness and the
occurrence of vocal problems. Overall, the findings suggestthat vocal training plays a significant role not
only in artistic development but also in the promotion of vocal health and sustainability.

CONCLUSIONAND RECOMMENDATIONS

This study indicates that vocal awareness among contemporary singers is frequently uneven, with a
notable discrepancy between perceived control and objective knowledge of anatomical, technical, and
preventive aspects of voice use. The most critical areas concern in-depth understanding of phonatory
physiology and the systematic application of preventive practices, particularly vocal cool-down.
Structured vocal training emerged as a significant protective factor, associated with higher levels of
awarenessand greater adoption of health-oriented behaviours. Thesefindings support the integration of
anatomical knowledge, self-monitoring strategies, and systematic warm-up and cool-down protocols
within contemporary vocal pedagogy Future research with larger samples and longitudinal designs will
be necessaryto clarify the relationship between vocal awareness, training pathways, and the long-term
incidence of voice disorders.
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ABSTRACT

Introduction

Vibrato regularityy the cycle-to-cycle predictability of modulationy is essential for technique and
pedagogy, yet large-scale quantification in commercial recordings has been hindered by vocal
separation and quality control challenges.

Methods

A corpus of 150 recordings of ¢ ¢ U T ld@mbta mai n 5 sovering various voice types and career tiers,
was processed via MusicAl and iZotope RXL1 Advanced Six sustained notes per recording were
analyzedin VibratoScope software. Evaluation included: (1) computing Coefficient of Variation (CV)and
Sample Entropy (SampEn); and (2) dynamical assessment via recurrence analysis on reconstructed n
trajectories to extract Determinism (DET)and mean diagonal length (L). A PCAover (DET,L, SampEn
created a composite regularity index (PCl1), where higher values indicate longer, more deterministic
recurrences and lower entropy. Data integrity was managed by a s/lasVibratowscreening script to ensure
cycle consistency. Statistical analyses utilized KruskalrWallis, pairwise Wilcoxon (Holm), linear models,
and balanced resampling to handle unequal group sizes.

Results

Recurrenceplots showed moderate-to-high DETand stable L. By voice type, Boy Sopranoswere the least
regular, while Sopranos and Tenors ranked highest, particularly in CV of extent and DET/Lcomposites.
Thevoice-type effect for CV of extent persisted after sample-size balancing. Singerlevelrankings showed
strong concordance with the PCAregularity index.

Conclusion and Recommendations

Combining dispersion (CV), complexity (SampEn), and temporal structure (DET,L) creates a scalable,
meaningful representation of vibrato regularity. Systematic differences across voice types provide data-
driveninsights for pedagogyand for clinical assessmentusing professional reference models.

Keywords: singingvoice; vibrato regularity; voice type; acoustic analysis

INTRODUCTION

Atrtificial intelligence (Al) has reshaped modern research through tools that automate tasks previously
performed manually, while also requiring careful methodological safeguardsA>XIn singing voice
research, one particularly consequential application is music source separation, which enables the
isolation of vocal stems from commercial recordings and supports systematic analysis of historically
significant and otherwise inaccessible performers.3 AWs development is especially relevant for the
study of elite artists bl /bt 2 G 1J | whopeé Voicas eafhot be captured under laboratory conditions and
whose careers span recording eras that predate contemporary clinical instrumentation.
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Once reliable fundamental frequency (fo) trajectories can be extracted from separated vocal tracks,
commercial recordings become a practical substrate for large-scale investigation of vibrato, commonly
defined as a periodic modulation of fo that is continuously and intentionally used in Western classical
singing.MTraditional vibrato research has focused primarily on rate (modulation frequency) and extent
(modulation magnitude), but recent work has emphasizedthat regularityy the stability and predictability

of cycle structure over timey is an additional dimension with pedagogical and scientific importance.K A J1

Regularitycan be described using dispersion-based measures (e.g., coefficient of variation of cycle time
or extent), complexity measures (e.g., sample entropy), and dynamical structure measures (e.g.,
determinism and diagonal line statistics in recurrence plots).KTheseapproaches are attractive because
they characterize vibrato beyond mean values and offer interpretable markers of technical stabilization
and control.

Despite growing interest, large-scale regularity analysis remains constrained by two practical barriers.
First, commercial recordings require robust separation and denoising to minimize interference from
accompaniment and historical artifacts. Second, even when fo can be extracted, cycle-level analyses
are sensitive to tracking errors, onset/offset transients, and segments lacking stable vibrato. For
regularity metrics and recurrence analysis in particular, inconsistent cycle detection or sparse

trajectories can inflate entropy and depress recurrence structure, producing misleading /bR1 | IR 2

unrelated to technique.

The present study addresses these limitations by combining (i) dual separation pipelines for
crosschecking (MusicAl and iZotope RXL1 Advanced), (i) standardized selection of six sustained notes
per recording from a single aria, and (iii) a dedicated rlasVibratowscreening procedure that retains only
segments with contiguous, consistent cycles and a reliably reconstructable dense fo trajectory. Using
this quality-controlled dataset, vibrato regularity is quantified across classical voice types. Thegoal is to
provide a scalable, data-driven characterization of vibrato regularity in Western classical singing and to
identify systematic differences associated with developmental constraints and vocal category.

METHODS

Corpus and Grouping

A corpus of 150 commercial recordingsof ¢ e U1 Kria k8 G Hrhat'n ffrom Xerxeg was assembled.
Recordings were grouped by classical voice type (Soprano, Mezzo Soprano, Alto, Countertenor, Tenor,
Baritone, Bass, Boy Soprano)

Audio Processing and Note Selection

Vocal stems were produced using MusicAl and iZotope RXL1 Advanced, both pipelines were retained for
cross-checking. Within each track, six sustained notes were extracted, normalized, and analyzed in
VibratoScoped (batch mode). This repeated-note design provides within-singer sampling while keeping
musical context constant across the dataset.

Quality Control : HasVibrato iScreening

Because regularity metrics depend on consistent cycle structure and trajectory reconstruction, each

note was labeled HasVibrato = Trueonly when all of the following criteria were met:

1. aminimum number of contiguous vibrato cycles was present;

2. cycle period and amplitude were consistent (no erratic spikes or long gaps);

3. the dense'n tflajectory could be reconstructed reliably for recurrence computation. Notes failing any
criterion were excluded prior to statistics.
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Theoverall workflow of the analysisis summarized in Figurel.

Figure 1. Methods workflow for vibrato regularity analysis. Commercial recordings (n=150)of c ¢ UT 13T |
/8 G Hma 'n fpwere processed with vocal separation and denoising (MusicAl and iZotope RXL1
Advanced) Six sustained notes per recording were selected and submitted to quality control via
HasVibrato screening. Regularity features were computed (CV, SampEn DET,and mean diagonal length
L),and aPCAover (DETL, SampEn_negyielded a composite regularity index (PCL).

Regularity Metrics

Twocomplementary families of measureswere computed:

1. Dispersion and complexity (cycle-to-cycle):
o Coefficient of Variation (CV)for vibrato rate and extent; 4
o Sample Entropy (SampEn computed on cycle-wise sequences (rate/extent, or cycle-time/value
where available).

2. Dynamical structure (recurrence ):
o Recurrence analysis was applied to densely reconstructed 'n tfiajectories, yielding Determinism
(DET)and mean diagonal length (L). Thisapproach follows recurrence/entropy framing described
for vibrato complexity in opera and jazzrecordings.K

Composite Regularity Index (PCA)

A principal component analysis (PCA)was performed on three features: DET,L, and negative SampEn
(SampEn_neg. Thefirst principal component (PCl) served as a composite regularity index: higher PC1
values correspond to longer and more deterministic recurrences together with lower entropy.

Aggregation and Statistical Analysis

Pernote outputs were aggregatedto per-singer medians to reduce dependence on note count and to
stabilize estimates for group comparisons. Summaries were then computed by voice type. Inferential
testing used KruskalrWallis for omnibus effects, pairwise Wilcoxon tests with Holm correction, linear
models, and balanced resampling (equal-N) as a robustness check for unequal group sizes.
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