
i 
 

T.C.  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

ANKARA  

2020 



iii 
 

ONAY SAYFASI 

 

 

 

 

 

 

 

02/07/2020 Terapisi 

 

 

       (imza) 

            

     (imza) 

                

                     (imza) 

                                   

 

-

 

 

         

 

             

              Prof. Dr. Diclehan Orhan  

                          



vi 
 

 

 

Samuel Beckett 

 

 

,  

ve   

Dr.

 

Erken, Damlasu Erol Korkmaz, Didem 

, Amine Bayraktar,  

 

 il

 

 

 

 Baran Bayram 

 

  



vii 
 

 

  Dil ve 

 Terapisi   Lisans Tezi, Ankara, 2020. 

bir heterojeniteye 

 nin 

 kepstral analiz

 

-

-BREF-

(DASS-21) 

 

CAPE-

Computerized Speech Laboratory (CSL) Kaypentax ile Multi 

Dimensional Voice Profile (MDVP), Voice Range Profile (VRP), Analysis of Dysphonia in Speech 
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ABSTRACT 

Perceptual and Instrumental Assessment Methods, Hacettepe University Graduate School 

of Health Sciences, Speech and Language Therapy Programme Master Thesis, Ankara, 

2020. Voice, which is a secondary gender characteristic, is an important factor in the development of 

people and plays a key role in social, cultural and family aspects of their life. Features such as pitch of 

the voice, pitch variations, resonance, intonation, stress, and voice quality are the features that are 

thought to be important in terms of listener's judgement of the gender identity in communication. The 

ideal concept of 'voice and communication features' is still unclear for trans women. The American 

Speech-Language-Hearing Association (ASHA) recommends a comprehensive assessment which 

includes perceptual and instrumental evaluations to establish a personalized therapy program for trans 

women. In the literature, there are studies on the perceptual and instrumental features of the voices of 

trans women, however these studies have a wide heterogeneity in terms of the inclusion criteria of 

individuals, which can directly affect the perception of femininity and voice quality, in addition to that 

characteristics of trans women with healthy vocal folds using perceptual and instrumental methods. At 

the same time, the cepstral analysis evaluation, which has not been studied in the literature before, was 

made and it was investigated whether these analyzes have superiority over time-based measurements in 

predicting the perceptual voice characteristics of trans women. In the present study, 40 trans women 

aged between 18 and 53 were included. After the psychiatrist completed his evaluation, the individuals 

who are suitable as for the transitional period, videolaringoscopy records were gathered by the 

laryngologist and individuals with no vocal fold pathology were included in the study. In perceptual 

evaluations; participants were asked to fill out Transsexual Voice Questionnaire/Turkish (TVQ), Self-

Perception of Voice Femininity Scale (SKAS), World Health Organization Quality of Life Scale Short 

Form, Depression Anxiety Stress Scale. Furthermore, voice recordings of trans women were listened 

by two experienced raters (Speech and Language Therapist, Otolaryngologist) and scored according to 

the Auditory-Perceptual Evaluation of Voice Consensus protocol. In the instrumental voice evaluation, 

Computerized Speech Laboratory, Kaypentax with Multi Dimensional Voice Profile, Voice Range 

Profile, Analysis of Dysphonia in Speech and Voice softwares were used. For aerodynamic evaluations, 

KAY Pentax Phonatoary Aerodynamic System was used. In the study, a moderate positive correlation 

was obtained between SKAS and F0 and also between SKAS and jitter. Additionally a weak negative 

relationship was seen between TVQ and fundamental frequency. Moreover a moderate negative 

relationship was seen between TVQ and jitter (%). It has been confirmed that cepstral analysis is more 

sensitive than the time-based measurements in estimating the impact of the quality of life associated 

with the voices of trans women. 

Keywords: Transsexual voice questionnaire, voice femininity, cepstral peak prominence 
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1.  

(1, 2). Bireyin biyolojik cinsiyeti ile 

(1)

(3) 

 

benimsedikleri cinsi (4, 5)

uygulanan hormon terapisi, sesin perdesinde (pitch

(6)

(7, 8) 

(5, 9). 

(pitch), 

(7, 10-12).

(13)

(American Speech-Language-Hearing Association) 
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(5, 14, 15). 

(13). Bu 

sese ait fundamental frek -

(16, 17)

(13, 18). 

(19, 20)

-

(13, 18). 

 (21)

(22). 

(ses terapisi alma durumu, cinsiy

(7, 9, 23, 24). 

 (7, 9, 24)
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1) H1: 

 

H0: 

 

2) H1:  

azalma beklenmektedir. 

H0: 

 

3) H1: 

 

H0: 

korelasyon yoktur. 

4) H1: 
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H0: 

korelasyon yoktur. 

5) H1: 

 

H0: m kalitesini yordamada frekans ve 
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2. GENEL  

2.1. Trans Bireyler ile  

Bedensel cinsiyet (sex), 

(2, 3)

(2, 25). 

Toplumsal cinsiyet (gender), 

(2, 25).  

 (gender role), 

(2) (gender identity), 

dir (25, 

26)

(1, 25). 

 denilmektedir. Cisgender, -cis- olarak 

cisgender 

man, cisgender woman) (3, 27)

  tersi olan  denilmektedir (25, 27)
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olarak isimlendirilmektedir. 

terimdir (3, 27, 28). 

2.2.   (Gender Dysphoria) ve 

 

(29, 30)

(Diagnostic and Statistical Manual of Mental Disorders

(transgender)

uzluk  

(30, 31). 

-10 

(International Classification of Disorder, ICD-10

 

- , 

(HA60 Gender Incongruence of adolescence or adulthood

Gender Incongruence

(31-33). 

-

neden olabilir (3). 
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disiplinl

(3, 34). 

 denilmektedir (35)

(3). 

 

 (3)

Transgender (World Professional Association for Transgender 

Health-  

 

(8)

(3). 
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-

 

 

(3)

(36)

belirlenmektedir (8, 37). 

r (Hormon Terapi)  

(35)

s 

si 

uzmanl  

(35, 38). 
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(39). 

dokusun

(35).  

 

(8, 40). 

 

(8). Cerrahi 

(41). 

cerrahisi (augmentasyon mammoplasty

(penektomi) vajinoplasti

labioplasti

(35, 42)
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(43). Ses feminizasyonu genellikle son 

(11).  

 

castrati 

(6)

(44)

(44, 45).   

cricothyroid 

approximation- 

anterior commissure advancement) gibi cerrahi 

(46, 47)

edilerek veya karbondioksit (CO2

(48, 49).  

(50) 

anterior web 

web 

esini 

(43, 44, 51)

(50). 
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azalabilir (52).  

2.3.5. Ses Terapisi 

(40). Cinsiyet uyum 

(gender-affirming

(53, 54).   

Ses Feminizasyon Terapisinin  

(5, 55) - kustik ve 

(5). 

 (56). Ses 

(57)

(5). 

(58). 
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ve rezonans gibi k

(5). 

(59, 60) 

der (5). Ses 

(61, 62) 

(63-65). 

Ses Feminizasyon Terapisi 

(66)  

(54) i ve ses terapisi 

(67)

(5). 

Ses terapisi, 

(68)

- -

n 160-

(66). 

(63, 69)
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(5, 69).  

 

derecesine, bireyin vokal yeteneklerine ve psikososyal durumun

(70). 

2.4. Ses Fizyolojisi  

(71).  

(13, 72)

(71, 73). 

2.4.1. Respirasyon 

 (74). Larinks 

(75)

(76) posterior krikoaritenoit 

(77). Ekspirasyonda ise vokal foldlar 
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(71). 

 

(13)

motor korteks, duyusal korteks, supplemental motor alan, serebellum, talamus ve 

(13). 

2.4.2. Fonasyon 

(71, 78). 

foldlar ad

(18, 79)

(19, 80)

(18). 

 olan subglottik hava 

2 (81). 

-200 ml (18). 

(82). 

(18)

(83)

-fonasyon 
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(84)

(18). 

Fundamental Frekans ve Perde 

pitch

(18).  V

(13, 18)

(19, 85). 

(13). 

perdesini art

(86). 

 -

150- (82)

gender-ambiguous

(64, 87, 88). 

(13, 89)

modal (89). 
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(13) (90) ve 

azalma 

olabilir (13)

(91)

(90). 

Tablo 2.1. 
(90). 

 

   

Ortalama 
   

(Hz) 
*(Hz) 

Ortalama 
     

(Hz) 
(Hz) 

Ortalama 
     

(Hz) 
(Hz) 

olmayan 112.4 89-175 212.4 164.5-260 251.9 201.8-302 

 130.5 98-175 223.6 181-269 244.8 196- 322.4 

*(  2) standart deviasyon 
Hz: Hertz 

 

ni 

(73).  

(92)

- (93)

enerjisi larinksten sonra dudaklara kadar uzanan supralaringeal vokal yolda ilerler. 
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(94).  

i

(92)

(95)

%20 ar

(66).  

 

(95, 96). 

(97). Birinci formant 

(63, 

98) (63). Dilin arka 

(97)

(98, 99). 

-arka 

(63, 97). 
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/, /y/ 

(98, 99).   

-arka vokal yolun dar

ld

(100)

(101)

(97). 

 

(5). 

 

(27, 102)

 

(103)

(27).  

(104). Fakat sesin ve 

sahip olmak, istenen cins

(105)

(106, 107). 
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(105) an 

(108)

durumda g

r 

Bu ne

(5). 

parametrelere . 

Tablo 2.2. ses ve cinsiyet i . 

 
                          

Normlar 
Erkeksi 
Normlar 

P
ar

am
et

re
le

r 

Perde (Hz) 
Ortalama: 196-224 

-275 
Ortalama: 107-135 

-165 

 
180-220 (tercih edilen) 
150-185 (kabul edilen) 

 
100-140 

Formant 
Frekanslar (Hz) 

 
-  

 

Entonasyon 
semitone  

 

 68-74 68-76 

 

 Nefeslilik 
Hafif nefesli 

  
 

 

 
 

Net (clear  (light) 
 

 

Durasyon ortalama durasyon 
 

 

  
Hz: Hertz; dB: Desibel; F2: 2. Formant frekans; F3: 3. Formant frekans 
Davies ve Goldberg (70); Oates ve Dacakis (109); King ve Brown (110); Adler ve Hirsch (5); 
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2.5.1.  Fundamental Frekans, Perde ve Perde 

  

bilgi verir (19). Ciserkek ve cis  

ile vokal yolun boyut 

(113). Bu nedenle, ciserkek ve cis

Cisk

cis

 

(34, 65). 

Tr -165 Hz 

sin 

(58). 

(23).  

Fundamental f

 

Cisk

(4). Erkekler ise daha monoton 

(114). 

 

(115). 

(5)  ciserkek (100-

-
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beraber (109, 110) 150-

(5). 

 

(94)

(116). Vokal yolun t

(117)  

(100). 

 

(118). 

(119). 

(63)

i 

(63) ve 

(70, 

111). Bu 
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kon (95, 

120). 

2.5.3. Ses Kalitesi  

(121)

olarak t

(9). Trans 

nedenini posterior glottal chink

(122, 123)

(124).  

Sesin kalitesi ile ilgili objek

jitter, shimmer

-

(125)

, sinyal-  (SGO)   

i

(110, 126). nin 

shimmer 

p=0.076),  

(127, 128). 

(82)
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lik ve nefesli bir sese neden 

 

, vocal fry 

(13). 

(78, 129). 

-

(4) (124)

 

(124). Bu bi  

gereken bir alan ol  ifade etmektedirler  (124, 130). 

2.5.4.  Vurgu ve Entonasyon 

alar 

(97). Vurgu; hece 

(97)

in vurgunun; perdesinin 

(5). 

perde 

(5). 
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Vurgu, entonasyon ve perde ses terapisinde ana hedeflerin bire

da vurgu 

leri 

(105, 112, 131)  

semitone 

(112)

(131) 

Wolfe ve (131); sesleri 

 daha fazla entonasyon 

kullan oldu ifade  

(112)

  Bu 

m (5, 112). 

2.6.  

erlendirmesi 

(13) -

a mektedir (13, 

18). 

(132, 133). 

 

videolaryngoscopy), akustik analiz  ve aerodinamik 
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lerdir (134) -

(18). 

Videolaringostroboskopi (VLS) 

ilmesi, ses 

s

(133). 

Videolaringostroboskopi (VLS), laringeal 

fonksiyon i

(135). 

Akustik Analiz 

 

bjektif ve non-

(13, 18, 136). 

, 

-

 (13). Sesin 

spektral/kepstral (18, 137). 

 (Computerized Speech 

Laboratory-CSL, KayPENTAX) 

, CSL gibi bilgisayar 

(138).  
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Multi Dimensional Voice Profile-MDVP), Ses 

Voice Range Profile te Disfoni Analizi (Analysis of 

Dysphonia in Speech and Voice-ADSV Motor Speech 

Profile-MSP lektroglottografi Analizi (Real-Time EGG Analysis), 

Real-Time Pitch rogram (Real-Time 

Spectrogram a ile ilgili 

FF, enerji-

(139). 

Multi Dimensional Voice Profile-MDVP) 

MDVP, 

MDVP ile F0 jitter, shimmer

(16, 17)

i 

parametrelerdir (16, 17). y ses p . 

cycle-to-cycle) 

(13, 101, 140)

jitter ve 

shimmer denilmektedir (13, 101, 140). 

(13). Bu da vokal fold vibrasyonunda bir miktar 
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seste var olan bir patolojiye (141). 

Jitter ve shimmer 

 

1- 

 

2- Mutlak/tam (absolute relative

 

rapor edilebilir), 

3- 

edilebilir (101, 140). 

Genel olarak jitter

(19)

jitter ve shimmer 

sahiptirler (142) ; 

-

(143). 

nda genellikle periyodik veya harmonik sinyale ait 

 

 (19, 101). Harmonik ve harmonik olmayan 

harmoniklerin- -  ve sinyal-

(13). 

te 

(13, 19, 101).  
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(144) - 

(145, 146).  

 

 y ses profili (Multi Dimensional Voice Profile-MDVP). 

The Voice Range Profile-VRP  

Profili (Speech Range Profile-SRP)  

 fiziksel zorlanma olmadan 

, 

abilirler

rlar

, 

profilinin (Voice Range Profile-VRP)  da (13). 

(90) 
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Tablo 2.3. ortalama dinamik k a (90). 

 

Ciserkek Cisk   

Ortalama 

(dB) 
(dB) 

Ortalama 

(dB) 
(dB) 

Ortalama 

(dB) 
 

olmayan 
30.2 21.9-38.5 28.1 19-37 26.1 15.6-35.5 

olan 
30.6 17.4-44 29.9 19.6-40 26.6 16.8-36 

*(  2) standart deviasyon 
dBA: Desibel 

, 

Voice 

Committee of the International Association of Logopedics and Phoniatrics

(13). phonetogram 

physiologic frequency range of phonation) 

F0 

(147, 148). 

 piyano, pitch pipe gibi veya 

nota . 

 

 (semitones

bir frekans- (13, 18). S  elde edilen 

gr

(13) ses 

analiz profilinde; temel F0, F0 F0

(13)

 

(147, 148).  
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The Speech Range Profile-SRP ma 

(149). 

Analysis of Dysphonia in Speech and 

Voice-ADSV)  

spektr (13, 18).  

r

spektrum 

 

quefrency

Quefrency 

Cepstral peak prominence (CPP), k isine 

(150). Bu 

CPP rka 

(18)

ise 

(150, 151). zi 

 (152). 
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s

(153-

155)  

(156). 

 ise

 

(19, 101)

 ekrandaki gri renkli (13, 18). Formant enerji 

ise gri bantlar 

ni ifade etmektedir. En 

temsil eder (13, 18, 19, 101)  

-

glottal ve supraglottal etkiler de spektr (18). 

 kadar 

r , zaman 

(13, 18). 

tr

incelemede daha uygundur. Spektr

(157). 

Spe , 

u 
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eksende de (18)

Fast Fourier Tansform) ve Linear Predictive Coding 

(18, 19, 101). 

 

 u ir noktadaki formant 

(18, 19, 101). 

 

 (18). 

Cepstral 

Spectral Index of Dysphonia- CSID, KayPENTAX, Monvale, NJ) hem kepstral hem 

Acoustic Voice 

Quality Index-AVQI) (18).  



33 
 

 

  ve seste disfoni analizi (Analysis of Dysphonia in Speech and 
Voice-ADSV) (152). 

 

(158). 

(159). Aerodinamik ses kliniklerinde 

 (137, 158).  

(82)

e

Q Lab) gibi cihazlarla 

(160, 161). 

A  

(159). 
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Fonatuar Aerodinamik Sistem (The Phonatory Aerodynamic System- The 

KayPentax PAS model 6600)  

olarak, ni, 

(160). vital 

capacity-vtcp air pressure screening-apsc), maksimum 

maximum sustained phonation-mxph

(comfortable sustained phonation-csph), ses variation 

in spl-vspl), vokal verimlilik (voicing efficiency -voef  running 

speech r (160). B  running speech) 

 

 

 B  k Running Speech)  

da ifade edilir (13, 137). 

hacime 



35 
 

fonatuar hacim (phonatory volume

(18). 

(18). 

(18). 

(101)

average flow 

rate, lt./sn. veya ml./ms. flow volume, ml. veya lt.

sahip olan veya glottal fry

(18). 

cc i

(18). 
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-

nisi olan bir hasta) ise 

(13, 101). 

 

(18). Subglottal hava 

(18)

(101). Bunun yerine 

(101). 

20 birimi cinsinden ifade edilir (162, 163)

-10 cm H2
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(81)

(164). 

 

 

(19, 165)

-5 cm H2 (166). Bu parametre, 

olarak tahmin edilir (19, 165).  

(19, 165)

(19). Vokal foldlar ne kadar 

(167, 168)

(167, 168). 

 

 

(13).  

(162)

(

a her ikisinden de 
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kaynaklanabilir (18) -

(13). 

 

art bir talimat verir. 

(13). Li

(13, 82). 

 

olabilmektedir (169). 

 

(19, 20). Ses 

(170). 

(171).  
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-

(13, 18). 

el-  

-

 

(172) -

Konsensusu (Consensus Auditory-Perceptual Evaluation of Voice, CAPE-V) (173), 

), Stockholm Ses 

The Stockholm Voice Evaluation Consensus 

Model Vocal Profile Analysis Scheme), Buffalo Ses 

Profili (Buffalo Voice Profile Hammarberg Scheme

(174). Bunlardan ilk i -

protokollerdir (14, 175). 

GRBAS 

Japan Society of Logopedics and 

Phoniatrics, JSLP (13, 172, 176, 177). 

GRBAS, dinleyici

G (Grade) (Genel Etkilenme Derecesi): Genel 

(Roughness) 

(Breathiness) 

(Asthenia) (Strain) 

(13, 170, 172, 177). Sesin klinik muayenesi ve ses terapisinin 

edilmektedir (176). 
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-  (Consensus Auditory-

Perceptual Evaluation of Voice, CAPE-V) 

(173) 

-

(178) 

 

running speech, 

(170)

(179) -

(178). 

CAPE-

edilmektedir (180)

nefeslilik, efor/zorlanm

(13). 

 

Av The Committee on Phoniatrics 

of European Laryngological Society) 

(14, 181). 
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(18, 181)

(182, 183). 

-

ndeksi 

(Voice Handicap Instrument, SHI (Voice Symptom Scale, 

VoISS Voice-Related Quality of Life), Ses Aktivite ve 

Voice Activity and Participation Profile (13). 

- SHI (Voice Handicap Index, VHI) 

(184). 

formunda; f

(18, 185)

(18, 185)

deneyi

(18, 186)

(185) 

SHI-  

Transgender Self-Evaluation 

Questionnaire, TSEQ)  
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(182) (187) 

(188) 

Transgender Transgender Self-Evaluation 

Questionnaire, TSEQ dirmede 

(184, 188)

(188). 

Transsexual Voice 

Questionnaire-TVQ) 

(188)

Transsexual Voice 

Questionnaire-TVQ

(189)

(189)

(190, 191)  
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-SKAS (Self-perceptions of voice 

femininity-SPVF) 

(11) (63) 

(11, 63). 

(10) 

istenmektedir (10)  

Tablo 2.4. Sesin k z a s -SKAS (10). 

 Biraz erkeksi    

1 2 3 4 5 

2.7. si 

(192). De Vries 

(193) 

 Bu nedenle, 

seviyelerinin belirlemesinin bir yoludur (194). 

  

ifade etmektedir (195)

temel alan mevcuttur. Bunlar,  

(13)
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in 

(196). 

Transgender 

(197). transgenderlarda 

(22). 

transgender

(198).  

zihinsel refah durumudur (199).  

 (200). 

(201). Bu nedenle 

World Health Organization, WHO

 100 (World Health Organization Quality of Life-100, 

WHOQOL-100  

-100, 96 

ruhsal/psikolojik 

 

i  

(201). 

WHOQOL BREF) (202). 
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(203) 

 

Versiyonu  

WHOQOL-BREF-TR iki kategoride (genel olarak alg

(203).  

ve bitkinlik, uyku ve dinlenme, 

, ruhsal/psikolojik alanda; olumlu duygular, 

 

 alan

(203, 204). 

(DASS-21) 

Depresyon Anksiyete ve Stres Sk Depression Anxiety and Stress Scales-

42 (205) 

ana genellikle uygun, 3: Bana tamamen 

(205)

-  (206). 
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(207) 

depresyon, anksiyete, stres ile ilgili sorulara verdikleri cevaplardan 

es) ile ilgili 

. e 

 (207).  

Tablo 2.5. DASS-21 puan tablosu (207). 

 Depresyon Anksiyete Stres 

Normal 0-9 0-7 0-14 

Hafif 10-13 8-9 15-18 

Orta 14-20 10-14 19-25 

 21-27 15-19 26-33 

 28+ 20+ 34+ 
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3.  

3  

prospektif, g l,  (208, 209). 

3  

na Bilim D

-Haziran 2020 tarihleri ar

  2018 tarihinde 

( - -

-4).  

3.3.  

ABD. ve Psikiyatri 

 

ek, DSM-  

 

 

cinsiyetiyle yer alan, 18-

 

 . 
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yer alan bireylerin dahil edilme kriterleri: 

1)  

2)  

3) Sesi ile ilgili  

 

4) 

cinsiyetiyle ifade etmek,  

5)  Anadilin T  

6) Sesi etkileyebilecek herhangi 

 

7) 

 

8)  

 

1)  

2) Daha e

olmak, 

3) 

konmak, 

4)  

5) 

olmak 
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3.4.  

3  

-5). 

.



50 
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3. me  

(1). 

p

 

3  

 anketi ve olgu rapor formundan elde edilen 

KBB 

Kay Pentax dijital strobe (Kay Pentax, Lincoln Park, NJ), Kay 

Pentax Rls 9100B (Key Elemetrics, Lincoln Park, NJ)

Videolaringostroboskopi kayd  

Videolaringostroboskopi 

- yonunu 
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(21, 210). 

 patolojisi tespit edilen bireyler 

. 

ci  

edilen vokal fold patolojileri; 

 ve bilateral sulkus vokalis 

 

3.4.4.  

 

Transsexual Voice 

Questionnaire-TVQ) 

(190) (Ek-

puan  

-

-10  

 (SKAS) 

Bireylerden, s 1 ile 5 ( erkeksi, 2= biraz 

 

-7) (10).   
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-  

-  (The Consensus Auditory-

Perceptual Evaluation of Voice-CAPE-V) 

T

-  

-8). 

 

micromic C520 headset za 

 

-5 sn. boyunca 

ile   

-

Mac 

  

 

tlar; sesin genel etkilenim derecesi, 

-100 

(178) -

 

   

Multi Dimensional Voice Profile- MDVP) 

Computerized Speech Laboratory (Kay Pentax, Lincoln Park, NJ) sistemine ait 

Multi Dimensional Voice Profile, MDVP

(16)
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micromic C520 

headset  

 

r (211). 

 ait 

(211) 

MDVP analizinde elde edilen parametrelerden ortalama F0 (mean F0, Hz), jitter (%) 

ve shimmer Noise to harmonic ratio, HNR) 

 

te Disfoni Analizi (Analysis of Dysphonia in Speech and 

Voice- ADSV) 

(16)

  

, 00 Hz 

(143, 212). micromic C520 headset marka 

 

Bireylerden, CAPE- (178) 

voiced , [

] 

. Bu analiz  Cepstral peak prominence (CPP), mean CPP F0 

(Hz), mean CPP F0 standard deviation (Hz), L/H spectralrRatio (dB), L/H spectral 

ratio standard deviation (dB) parametreleri istatistiksel analizlerde dikka  

Voice Range Profile-VRP)  

i Voice Range Profile 

(13). Kay n

  

micromic C520 headset marka 
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(13) 

ascendes maksimum ) 

(descendes (213). 

(ascendes maksimum protoko , Hz descendes minimum 

voice range, Hz)  

Formant Frekans Analizi  

CSL 

Main (13) , 

 

 micromic C520 headset  olan 

3 tekrar al

, formant history analizi 

. -

l olan orta segmentinden 

analiz   

blackman, pre- - Formant 

history  AutoCorrelation

hamming, pre- 0-1.5

frame advance):10 msn., ve % Nyquist 0  

(214) 3 
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Fonatuar Aerodinami -FAS (Phonatuary 

Aerodynamic Syste- PAS)  

KAY-PENTAX PAS Model 6600 

maximum sustained 

phonation running speech) ve vokal verimlilik (voicing 

efficiency) protokolleridir (13, 160). 

 

fonasyonu yapmal (160). 

;  (mean SPL), ses 

 (mean SPL during voicing), 

 (peak expiratory airflow  

(mean expiratory airflow) ve ekspiratuar hacim (expiratory ) parametreleri 

 

 rma pozisyonunda iken derin 

4 

(160) maksimu

seviyesi (maximum SPL), temel frekans (mean pitch),  (pitch range), 

phonation time), expiratory airflow 

duration), (inspiratory airflow duration), ekspirasyon 

peak expiratory airflow), 

peak inspiratory airflow), ekspiratuar hacim (expiratory volume), inspiratuar 

hacim (inspiratory volume), solunum  parametrelerine ait veriler 

 

Tablo 3.1  (215). 
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Tablo 3.1.  Running Speech (215). 

Parametre Birim  
FonasyondaOrtalama 

Hava  
(mean expiratory airflow 

during voicing) 

Litre/saniye 

 

 
(expiratory airflow 

duration) 

Saniye 
 

 

 
(inspiratory airflow 

duration) 

Saniye 
 
 

Durasyon 
(phonation time) 

Saniye 
 

  
 

Vokal verimlilikte elde edilen analizi 

target airflow), ekspiratuar hacim 

(expiratory volume  (mean airflow during voicing) 

-10).  

(13)

sn EK-9).  

3.4.5.  

Versiyonu (WHOQOL-BREF-TR)  

WHOQOL-BREF-

e bulundurarak, 1- -12). WHOQOL-

BREF-
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 ve 4. 

-

(202-204). 

 

D ASS-21) 

Birey

-

-

(207). Her alt alana ait puanl

 

3.5.  Analiz 

  

 

- 

Interquartile Range - IQR   
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-

(CPP /a/, CPP voiced  standard 

deviation voiced standard deviation 

mean CPP F0 voiced mean mean 

CPP F0 standard deviation spo spectral ratio /a/, L/H spectral ratio 

voiced L/H spectral ratio spontan, L/H spectral ratio standard 

deviation voiced spectral ratio standard deviation spontan 

 F2, /i/ F3, /u/ F3, mean SPL, mean 

SPL during voicing, mean expiratory airflow, expiratory volume), PAS RUN 

mean pitch, pitch range, phonation time, expiratory airflow duraiton, 

inspiratory airflow duraiton, peak inspiratory airflow, expiratory volume, inspiratory 

volume target airflow, expiratory volume), maksimum fonasyon 

 WHOQO-BREF-

TR  

SKAS, CAPE-

perde (pitch jitter %, shimmer dB, NHR), ADSV (CPP standard 

deviation /a/, mean CPP F0 /a/, mean CPP F0 standard deviation /a/, mean CPP F0 

standard deviation voiced  spectral ratio /a/, L/H spectral 

ratio standard deviation /a/), VRP (ascendes maksimum descendes 

minimum  F1, /u/ F2), PAS 

peak expiratory airflow maximum SPL, peak 

expiratory airflow -BREF-TR (sosyal alt alan), DASS-21 
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d korelasyon analizlerinde, normal 

  (rho) ve normal 

-

ya - -0.69: 

- -  

 

(190), frekans ve 

(216, 217). Elde 

edilen jitter (%), shimmer (dB), NHR, F0, CPP voiced fonem 

CPP s - Receiver Operating 

Curve-ROC E A Kalan Alan-EAK, 

(Area Under the Curve- AUC  Bu 

 

Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: 

IBM Corp.) ve MS-Excel 2007 

 (218, 219). 
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4. BULGULAR 

 

9.67 olan 18.0- 

Bireylerin % 

 

 

ere 

) Tablo 

 

Tablo 4.1. Bireylerin . 

 n %   n % 
  Meslek 

 3 7.5   8 20.0 
Ortaokul 3 7.5   14 35.0 
Lise 17 42.5   14 35.0 
Lisans 14 35.0   4 10.0 
Doktora 1 2.5     

 2 5.0     
  Hormon Terapisi 

Var 1 2.5  Var 26 65.0 
Yok 39 97.5  Yok 14 35.0 

   
Var 19 47.5  Var 25 62.5 
Yok 21 52.5  Yok 15 37.5 

   
Var 10 25.0  Var 13 32.5 
Yok 30 75.0  Yok 27 67.5 
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problemlerinin o Bireylerin 

 

 

 

 

Bireylere uygul

 

Tablo 4.2. Bireylere  
. 

   Min.-Maks. 

TVQ  57.50 (41.00) 30.00-107.00 

SKAS  3.00 (2.00) 1.00-5.00 
 

Standart Sapma;  

30.00- .05, ortanca puan 3.00, 

- .  

-  

- -
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Tablo 4.3. Sesin - -
 

CAPE-V   Min.-Maks. 

Genel Etkilenim Derecesi  28.75 (33.63) 0.00-57.50 

  5.00 (5.00) 0.00-32.50 

Sesteki Nefeslilik  2.50 (2.50) 0.00-25.00 

Efor  5.00 (12.50) 0.00-35.00 

Perde (Pitch)  41.25 (59.38) 0.00-90.00 

  12.50 (15.00) 0.00-28.50 
CAPE-V: Sesin -  

 Minimum; Maks.: Maksimum 

-

(pitch) mum ve maksimum 

-

nimum 

- , efor 

 

daha 

 

 

 

/a/ fonasyonuna ait akustik analiz 
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Tablo 4.4. /a/ fonasyonuna 
. 

MDVP   Ortanca  Min.-Maks. 

Mean F0 (Hz)  156.41 (59.02) 99.52-240.72 

Jitter (%)  0.65 (0.87) 0.19-2.78 

Shimmer (dB)  2.60 (1.74) 1.34-8.61 

NHR (dB)  0.12 (0.03) 0.06-0.21 
MDVP: Multi Dimensional Voice Program; Mean F0: Ortalama Fundamental Frekans; NHR: 

Hertz; dB: Desibel
 

mean F0 

 Jitter parametresine ait ortanca 

  Shimmer parametresine ait ortanca 

NHR parametresine ait 

Shimmer 

- . 

Kepstral Ana  

voiced fonem 

 

Tablo 4.5. /a/ fonasyonuna ait  
. 

   Min.-Maks. 

CPP (dB)  11.91 (3.29) 6.22-16.01 

Mean CPP F0 (Hz)  152.35 (56.18) 98.42-240.57 

Mean CPP F0 SD (Hz)  1.18 (0.53) 0.32-3.30 

L/H Spectral Ratio (dB)  39.85 (5.97) 34.31-45.97 

L/H Spectral Ratio SD (dB)  1.29 (0.81) 0.66-3.87 

CPP: Cepstral Peak Prominence; Mean CPP F0: Mean Cepstral Peak Prominence; F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; SD: Standard Deviation; Hz: Hertz; dB: Desibel; SS: 
Standart Sapma;  
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CPP 

-

Mean CPP F0  in 

-240.57 

Mean CPP F0 SD 1.18 dB 

. L/H spectral ratio 

). L/H spectral ratio SD 

1.29 dB ( e maksimum 

-  

Voiced voiced-weighted sentence) kepstral 

  

Tablo 4.6. Voiced fonem voiced-weighted sentence) ait kepstral 
. 

   Min.-Maks. 

CPP (dB)  6.78 (1.36) 4.27-8.88 

Mean CPP F0 (Hz)  155.99 (34.09) 104.66-238.00 

Mean CPP F0 SD (Hz)  23.49 (17.31) 10.64-63.80 

L/H Spectral Ratio (dB)  34.04 (4.02) 28.95-41.21 

L/H Spectral Ratio SD (dB)  7.54 (1.91) 4.13-9.60 
CPP: Cepstral Peak Prominence; Mean CPP F0: Mean Cepstral Peak Prominence; F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; SD: Standard Deviation; Hz: Hertz; dB: Desibel; SS: 
Standart Sapma;  

Voiced 

- Voiced  ortalama CPP F0 

-238.00 

Mean CPP F0 SD 

-63.80 Hz olarak tespit 

. L/H spectral ratio parametresinin or

- L/H spectral ratio SD 

-
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 kepstral a

 

Tablo 4.7. 
. 

  
Ortanca 

 
Min.-Maks. 

CPP (dB)  5.38 (1.30) 3.25-7.14 

Mean CPP F0 (Hz)  158.92 (28.53) 114.86-224.05 

Mean CPP F0 SD (Hz)  41.11 (16.70) 24.72-69.25 

L/H Spectral Ratio (dB)  26.81 (3.01) 22.86-31.63 

L/H Spectral Ratio SD (dB)  12.38 (2.00) 10.25-16.31 
CPP: Cepstral Peak Prominence; Mean CPP F0: Mean Cepstral Peak Prominence; F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; SD: Standard Deviation; Hz: Hertz; dB: Desibel; SS: 
Standart Sapma;  

 

-

 Mean CPP F0 parametr

- Mean CPP F0 SD 

- L/H spectral ratio ve L/H spectral ratio SD 

 

tespit .  

Voice Range Profile  

ascendens maksimum ve descendens 

minimum protokollerinden eld  
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Tablo 4.8. Voice Range Profile . 

VRP 
 

(Hz) 

 

(Hz) 

Min.-Maks. 

(Hz) 

Ascendens Maksimum  392.00 (137.61) 196.00-698.46 

Descendens Minimum  138.59 (63.27) 103.83-246.94 

  227.19 (146.96) 57.18-581.92 
VRP: Voice Range Profile; Hz: Hertz; SS: Standart Sapma;  
Minimum; Maks.: Maksimum 

698.46 103.83 Hz 

  

Formant F  

 

Tablo 4.9. . 

 

        (F1-F2-F3)   
  Min.-Maks. 

/a/   F1 (Hz)  475.64 (322.89) 140.33-800.30 

 F2 (Hz)  1147.36 (244.32) 640.75-2032.33 

 F3 (Hz)  3095.05 (425.69) 1978.14-3529.37 

/i/ F1 (Hz)  327.95 (101.67) 220.30-855.81 

 F2 (Hz)  2431.03 (379.01) 1651.61-2917.94 

 F3 (Hz)  3274.02 (470.97) 2594.30-3977.78 

/u/ F1 (Hz)  342.86 (115.68) 215.75-734.13 

 F2 (Hz)  1017.28 (697.98) 718.29-2845.58 

 F3 (Hz)  3187.85 (372.91) 2310.65-4108.68 

F: Formant Frekans; Hz: Hertz; SS: Standart Sapma;  
Minimum; Maks.: Maksimum 

173
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2310.65-4108.68 

 

 

 

 

Tablo 4.10. . 

   Min.-Maks. 
Maksimum 

(sn.) 
 16.39 (5.21) 8.54-27.55 

sn: s Min.: Minimum; Maks.: Maksimum 

 

 

Maximum Sustained Phonation-MSP) 

 

Maximum 

Sustained Phonation-MSP

. 
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Tablo 4.11.  Maximum Sustained Phonation (MSP)  parametreleri 
. 

PAS -MPT   Min.-Maks. 

Mean SPL (dB)  81.15 (6.49) 67.99-93.96 

Mean SPL During Voicing (dB)  81.49 (6.11) 68.81-94.02 

Peak Expiratory Airflow (lt./sn.)  0.51 (0.22) 0.14-1.70 

Mean Expiratory Airflow (lt./sn.)  0.19 (0.09) 0.07-0.45 

Expiratory Volume (lt.)  3.72 (1.15) 1.00-4.96 

PAS: Phonatory Aerodynamic System; MSP: Maximum Sustained Phonation; SPL: Sound Pressure 
Level; dB: Desibel; lt./sn.: litre/saniye; SS: Standart Sapma; 
Minimum; Maks.: Maksimum 

Maximum 

Sustained Phonation-MSP mean SPL 

-  

Mean SPL during voicing 

- Peak expiratory airflow 

32 lt. -1.70 

lt. Mean expiratory airflow 

-0.45 lt. dir. Expiratory volume 

-4.96 lt. 

 

Running Speech-RUN  

Running Speech-RUN
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Tablo 4.12.  Running Speech 
. 

PAS-RUN   Min.-Maks. 

Maksimum SPL (dB)  86.43 (2.94) 80.12-97.48 

Mean Pitch (Hz)  156.61 (38.49) 122.72-230.84 

Pitch Range (Hz)  170.14 (54.65) 78.00-259.35 

Phonation Time (sn.)  17.98 (2.82) 13.81-24.83 
Expiratory Airflow Duration 
(sn.) 

 23.21 (2.99) 18.98-31.61 

Inspiratory Airflow 
Duration (sn.) 

 4.57 (1.48) 2.73-6.96 

Peak Expiratory Airflow 
(lt./sn.) 

 1.07 (0.44) 0.50-2.83 

Peak Inspiratory Airflow 
(lt./sn.) 

 2.31 (1.03) 3.96-0.88 

Expiratory Volume (lt.)  5.00 (2.12) 1.11-8.62 

Inspiratory Hacim (lt.)  3.07 (2.51) 5.74-0.75 

Solunum   7.00 (5.00) 2.00-12.00 
PAS: Phonatory Aerodynamic System; RUN: Running Speech; SPL: Sound Pressure Level; dB: 
Desibel; Hz: Hertz; lt./sn.: litre/saniye; SS: Standart Sapma; 
Minimum; Maks.: Maksimum 

-

00 Maksimum SPL 

-97.48 

  

Hz, perd 122.72-  Expiratory airflow 

duration ve inspiratory airflow duration  

 

peak expiratory airflow 

peak inspiratory airflow  2.42

Expiratory volume inspiratory 

4 lt.  
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Fonasyonda Yeterlilik (Voicing Efficiency-VE  

Voicing 

Efficiency-VE  

Tablo 4.13.  Voicing Efficiency (VE)  
. 

PAS-VE   Min.-Maks. 

Target Airflow (lt./sn.)  0.22 (0.09) 0.07-0.36 

Ekspiratuar Hacim (lt.)  0.27 (0.13) 0.11-0.48 
Mean Airflow During Voicing 
(lt./sn.) 

 0.28 (0.11) 0.09-0.68 

PAS: Phonatory Aerodynamic System; VE: Voicing Efficiency; lt./sn.: litre/saniye; SS: Standart Sapma; 
 

Voicing Efficiency 

target airflow ./sn, expiratory volume 

parametresinin 

 lt./sn. old  

 

WHOQOL-BREF-  

-BREF-TR 

 

Tablo 4.14. Bireylere uygulanan
. 

WHOQOL-BREF-TR   Min.-Maks. 

Fiziksel Alt Alan  15.42 (3.72) 9.14-20.00 

Psikolojik Alt Alan  13.33 (4.83) 4.00-18.66 

Sosyal Alt Alan  13.33 (4.00) 4.00-20.00 

 Alan  13.75 (3.90) 7.50-19.00 

 Alan  14.22 (3.44) 8.00-19.11 
 SS: 

Standart Sapma;  
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-BREF-

 

D  (DASS-21)  

-  

Tablo 4.15. Bireylere uygulanan DASS-21  . 

   Min-Mak. 

Depresyon 6.00  6.00 (6.00) 0.00-16.00 

Anksiyete 5.55  4.50 (7.00) 1.00-16.00 

Stres 8.63  8.00 (8.00) 2.00-18.00 

DASS-
Min.: Minimum; Maks.: Maksimum 

bireylerin ortalama DASS-

tespit 

 (Tablo 4.15). 
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ile 

Korelasyon Analizleri 

4.3.1.  

Korelasyon 

TVQ ve SKAS i 

 

Tablo 4.16. TVQ ve SKAS ile /a/ fonasyonuna ait akustik analiz (MDVP) 
r/rho). 

 Mean F0 (Hz) Jitter (%) Shimmer (dB) NHR (dB) 

Jitter (%) 0.143    

Shimmer (dB) 0.013 0.627*   

NHR (dB) -0.043 0.293 0.215  

TVQ -0.318** -0.403* -0.229 -0.167 

SKAS 0.481* 0.454* 0.302 0.062 
  
   F0: Fundamental Frekans;  
  Ses Desibel;  
   

 (rho= -

 r. jitter 

-0.403); NHR ile TVQ 

jitter  

yorumlanabilir. SKAS ile ortalama F0 ve jitter 

0.481 ve 

jitter , seslerini 
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4.3.2.  

Korelasyon 

Tablo 4.17.  

 

0.489), mean CPP F0 /a/ ile -

CPP 

. 

SKAS ve CPP / -0.542), SKAS ve mean 

tespit 

 

Tablo 4.17.  TVQ ve SKAS ile 
korelasyonlar (r/rho). 

 
CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean CPP F0 
Standard 

Deiation (Hz) 

L/H 
Spetral 

Ratio (dB) 

L/H Spectral 
Ratio Standard 
Deviation (dB) 

Mean CPP F0 
(Hz) 

-0.601*     

Mean CPP F0 
Standard 
Deviation (Hz) 

-0.262 0.195    

L/H Spectral 
Ratio (dB) 

0.360** -0.158 0.096   

L/H Spectral 
Ratio Standard 
Deviation (dB) 

0.070 -0.066 0.094 0.018  

TVQ 0.489* -0.337** -0.104 0.044 0.089 

SKAS -0.542* 0.567* 0.298 -0.001 -0.234 

  
CPP: Cepstral Peak Prominence; F0: Fundamental Frekans; L/H Ratio: Low to High Spectral Ratio; 

 
Desibel; Hz: Hertz 

, TVQ ve voiced voiced- weighted 

sentence) elde edilen kepstral analiz 

mean 
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-

 sesle . SKAS ile mean CPP 

  

Tablo 4.18.  TVQ ve SKAS ile voiced fonem voiced-weighted 
sentence . 

 
CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean CPP F0 
Standard 

Deviation (Hz) 

L/H 
Spectral 

Ratio (dB) 

L/H Spectral 
Ratio Standard 
Deviation (dB) 

Mean CPP F0 
(Hz) 

-0.506*     

Mean CPP F0 
Standard 
Deviation (Hz) 

-0.507* 0.424*    

L/H Spectral 
Ratio (dB) 

0.258 -0.235 -0.039   

L/H Spectral 
Ratio Standard 
Deviation (dB) 

-
0.366** 

0.129 0.493* -0.279  

TVQ 0.179 -0.446* -0.188 -0.144 0.013 

SKAS -0.181 0.598* -0.149 -0.192 0.087 

  
CPP: Cepstral Peak Prominence; F0: Fundamental Frekans; L/H Ratio: Low to High Spectral Ratio; 
TVQ: Trans  
Desibel; Hz: Hertz 

 e mean CPP F0 

-

, ses ile  

ve mean  (rho= 0.564), SKAS 

ve mean CPP F0 SD -0.363) 

, CPP F0 SD 
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Tablo 4.19.  TVQ 
. 

 
CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean CPP F0 
Standard 

Deviation (Hz) 

L/H 
Spectral 

Ratio (dB) 

L/H Spectral 
Ratio Standard 
Deviation (dB) 

Mean CPP F0 
(Hz) 

-
0.593* 

    

Mean CPP F0 
Standard 
Deviation (Hz) 

-0.250 -0.131    

L/H Spectral 
Ratio (dB) 

0.468* -0.337** -0.198   

L/H Spectral 
Ratio Standard 
Deviation (dB) 

-0.049 0.146 0.104 -0.213  

TVQ 0.101 -0.475* 0.066 0.133 0.086 

SKAS -0.215 0.564* -0.363** -0.156 -0.176 

  
CPP: Cepstral Peak Prominence; F0: Fundamental Frekans; L/H Ratio: Low to High Spectral Ratio; 

 ; 
dB: Desibel; Hz: Hertz 

 

 

 TVQ ve SKAS ile Voice Range Profile 

korelasyonlar  

Tablo 4.20. TVQ ve SKAS ile Voice Range Profile 
(r/rho). 

 
VRP Ascendes VRP Descendes 

VRP 
Range 

VRP Descendes 0.016   

  0.886* -0.381**  

TVQ -0.004 -0.063 -0.082 

SKAS 0.058 0.034 0.095 
*p<  
 VRP: Voice Range Profile ; 

 
 

 TVQ ve SKAS ile Voice Range Profile 
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Korelasyonlar 

Tablo 

 

Tablo 4.21.  
korelasyonlar (r/rho). 

 /a/ F1 /a/ F2 /a/ F3 

/a/ F2 0.543*   

/a/ F3 0.267 0.568*  

TVQ 0.152 -0.219 -0.114 

SKAS -0.044 0.061 -0.007 
 

F: 
 

 

Ta  

 

Tablo 4.22.  
korelasyonlar (r/rho). 

 /i/ F1 /i/ F2 /i/ F3 

/i/ F2 0.338**   

/i/ F3 0.189 0.548*  

TVQ -0.089 -0.249 -0.211 

SKAS 0.059 0.428* 0.107 
 

 

pozitif 
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Tablo  

 

Tablo 4.23.  
korelasyonlar (r/rho). 

 /u/ F1 /u/ F2 /u/ F3 

/u/ F2 0.569*   

/u/ F3 0.281 0.504*  

TVQ 0.163 0.052 -0.044 

SKAS    0.358** -0.025 0.125 
 

 

/u/ 

 

 

4.3.5.  TVQ ve SKAS  

 

Tablo 4.24. TVQ ve SKAS ile Maximum Sustained Phonation 
. 

PAS-MPT Mean 
SPL 
(dB) 

Mean SPL 
During 

Voicing (dB) 

Peak 
Expiratory 

Airflow (lt./sn.) 

Mean 
Expiratory 

Airflow (it./sn.) 

Expiratory 
Volume (lt.) 

Mean SPL 
During Voicing 
(dB) 

0.996*     

Peak 
Expiratory 
Airflow (lt./sn.) 

0.038 0.035    

Mean 
Expiratory 
Airflow (lt./sn.) 

-0.245 -0.242 0.440*   

Expiratory 
Volume (lt.) 

-0.046 -0.067 0.177 0.609*  

TVQ 0.047 0.039 -0.381** -0.221 -0.144 

SKAS 0.101 0.101 0.194 0.120 -0.091 

 
PAS: Phonatory Aerodynamic System; MSP: Maximum Sustained Phonation; SPL: Sound Pressure 
Level; dB: Desibel; lt.  
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Maximum Sustained Phonation 

elde edilen peak expiratory airflow 

(rho= - 0.381).  

Tablo 4.25 TVQ ve SKAS ile Running Speech 

 

Tablo 4.25. TVQ ve SKAS ile Running Speech 
. 

PAS-RUN TVQ SKAS 

Maksimum SPL (dB) -0.167 -0.002 

Mean Pitch (Hz) -0.328** 0.426* 

Pitch Range (Hz) -0.104 0.218 

Phonation Time (sn.) -0.205 -0.173 

Expiratory Airflow Duration (sn.) -0.140 -0.223 

Inspiratory Airflow Duration (sn.) -0.010 0.236 

Peak Expiratory Airflow (lt./sn.) -0.025 -0.218 

Expiratory Volume (lt.) -0.159 0.121 

Peak Inspiratory Airflow (lt./sn.) 0.229 0.061 

Inspiratory Volume (lt.) 0.263 -0.058 

 -0.075 0.096 
   

PAS: Phonatory Aerodynamic System; RUN: Running Speech; SPL: Sound Pressure Level; dB: 
Desibel; Hz: Hertz; lt./sn.: litre/saniye 
 

Aerodinamik analizin Running Speech 

mean pitch  

la; rho=-0.328, rho= 

0.426) (Tablo 4.25). Bu bulgu, mean pitch 

kendi 

 

Voicing Efficiency 
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Tablo 4.26.  TVQ ve SKAS ile Voicing Efficiency 
. 

 PAS-VE Target Airflow 
(lt./sn.) 

Expiratory 
Volume (lt.) 

Mean Airflow During 
Voicing (lt./sn.) 

Expiratory Volume (lt.) 0.824*   

Mean Airflow During 
Voicing (lt./sn.) 

0.809* 0.648* 
 

TVQ 0.111 0.252 0.114 

SKAS -0.058 -0.144 0.010 

 
PAS: Phonatory Aerodynamic System; VE: Voicing Efficiency; lt./sn.: litre/saniye; TVQ: Trans    

 

TVQ ve SKAS ile Voicing Efficiency 

 

4.3.6.  -  

Korelasyonlar 

- -

 

Tablo 4.27.  Sesin - -V) ile /a/ 

korelasyonlar (r/rho). 

CAPE-V Mean F0 (Hz) Jittter (%) Shimmer (dB) NHR (dB) 
Genel Etkilenim 
Derecesi 

0.118 0.004 -0.318** -0.150 

 -0.088 -0.155 -0.250 -0.091 

Sesteki Nefeslilik 0.004 -0.285 -0.096 0.001 

Efor 0.168 -0.020 -0.115 0.085 

Perde (Pitch) 0.179 0.088 -0.273 -0.198 

 0.056 -0.180 -0.103 -0.005 
  

CAPE- -   
Desibel de 

-

etkilenim parametresi ile shimmer 

-0.318). 
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Tablo 4.28.  - -V) ile /a/ 
. 

 
CAPE-V 

CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean CPP F0 
Standard Deviation 

(Hz) 

L/H Spectral 
Ratio (dB) 

L/H Spectral Ratio 
Standard Deviation 

(dB) 
Genel 
Etkilenim 
Derecesi 

-
0.177 

0.002 0.223 0.043 0.242 

Sesteki 
 

0.151 0.058 -0.137 0.142 0.092 

Sesteki 
Nefeslilik 

0.146 0.102 -0.229 -0.003 0.082 

Efor 
-

0.003 
0.164 -0.218 0.145 -0.003 

Perde (Pitch) 
-

0.250 
0.019 0.286 0.036 0.160 

 
-

0.028 
0.082 -0.234 0.052 -0.102 

  
 CAPE- - CPP: Cepstral Peak Prominence; F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; Hz: Hertz; dB: Desibel 

- -V) ile /a/ 

Sesin 

- -

parametlerinin  

 - -

voiced voiced-weighted sentence) ait 

Voiced fonem 

analizindeki L/H spectral ratio ile e

 

- -

 - -

spectral ratio SD 

 

  



82 
 

Tablo 4.29. Sesin - -V) ile voiced 
voiced-weighted sentence) ait kepstral analiz 

. 

 
CAPE-V 

CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean CPP F0 
Standard 

Deviation (Hz) 

L/H 
Spectral 

Ratio (dB) 

L/H Spectral 
Ratio Standard 
Deviation (dB) 

Genel 
Etkilenim 
Derecesi 

0.166 -0.105 0.013 -0.66 0.047 

Sesteki 
 

0.103 -0.162 0.113 0.219 -0.067 

Sesteki 
Nefeslilik 

-0.069 0.036 -0.033 0.044 -0.144 

Efor -0.049 0.016 0.268   0.354** 0.106 
Perde 
(Pitch) 

0.085 -0.020 0.103      -0.118 0.082 

 -0.108 0.033 0.116  0.035 0.214 
  
 CAPE- - CPP: Cepstral Peak Prominence; F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; Hz: Hertz; dB: Desibel 

Tablo 4.30.  - -V) ile spontan 
 (r/rho). 

 
CAPE-V 

CPP 
(dB) 

Mean 
CPP F0 

(Hz) 

Mean 
CPP F0 
SD (Hz) 

L/H 
Spectral 

Ratio (dB) 

L/H Spectral 
Ratio SD 

(dB) 
Genel 
Etkilenim 
Derecesi 

0.217 -0.092 -0.059 -0.018 -0.043 

Sesteki 
 

0.176 -0.219 0.188 -0.054 0.308 

Sesteki 
Nefeslilik 

0.040 -0.007 0.011 -0.202 0.223 

Efor -0.225 0.146 0.196 -0.032    0.387** 
Perde (Pitch) 0.178 -0.039 -0.150 0.018 -0.084 

 -0.073 0.069 0.184 -0.059 0.178 
 

CAPE- - CPP: Cepstral Peak Prominence; F0: F0: Fundamental 
Frekans; L/H Ratio: Low to High Spectral Ratio; SD: Standard Deviation; Hz: Hertz; dB: Desibel 
 

4.3.7.  Sesin - (CAPE-V) ile Formant 

 Korelasyonlar 

 - -
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Tablo 4.31.  Sesin - -
 (r/rho). 

CAPE-V /a/ F1 /a/ F2 /a/ F3 
Genel Etkilenim 
Derecesi 

-0.178 -0.109 0.096 

 -0.098 -0.490* -0.446* 
Sesteki Nefeslilik 0.116 -0.035 -0.376** 
Efor -0.080 -0.065 -0.287 
Perde (Pitch) -0.213 -0.068 0.131 

 -0.132 0.070 0.027 
  
CAPE- - F: Formant Frekans 

Sesin - -

-0.

 

Ta  - -

 

Tablo 4.32. - -
(r/rho). 

CAPE-V /i/ F1 /i/ F2 /i/ F3 
Genel Etkilenim Derecesi 0.213 0.012 -0.073 

 -0.090 -0.079 -0.437* 
Sesteki Nefeslilik 0.044 -0.104 -0.478* 
Efor 0.047 0.148 -0.106 
Perde (Pitch) 0.225 0.163 0.076 

 0.206 0.418* 0.305 
*p<0.01  
CAPE- - F: Formant Frekans 

- -

nefeslilik parametreleri ile 
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elde  

Tablo 4.33.  - -V) ile 
. 

CAPE-V /u/ F1 /u/ F2  /u/ F3 
Genel Etkilenim Derecesi 0.133 0.156 0.059 

  0.349** 0.250 0.045 
Sesteki Nefeslilik 0.065 0.068 -0.320** 
Efor -0.148 -0.121 -0.149 
Perde (Pitch) 0.056 0.068 0.031 

 -0.123 -0.038 0.034 
  

CAPE- - F: Formant Frekans 

- -V) 

 ar

ait F3  

-0.320). 

 

 

Korelasyonlar 

 SKAS ve WHOQOL- BREF -

. 

-BREF-TR psikolojik alt alan, WHOQOL-

BREF- evresel alt alan ve WHOQOL-BREF-  

-0.548, rho = -0.409, 

rho = -0.570, rho = 0.569).  

-BREF-TR fiziksel alt alan ve WHOQOL-BREF-

TR sosyal alt a

-0.384, rho = -0.334). 
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Tablo 4.34.   SKAS ve WHOQOL- -BREF-
korelasyonlar (r/rho). 

 

SKAS 

WHOQOL-
BREF-TR 

Fiziksel 
Alt Alan 

WHOQOL-
BREF-TR 
Psikolojik 
Alt Alan 

WHOQOL-
BREF-TR 

Sosyal 
Alt Alan 

WHOQOL-
BREF-TR 

 
Alt Alan 

WHOQOL-
BREF-TR 

 
Alt Alan 

SKAS       

WHOQOL-
BREF-TR 
Fiziksel Alt 
Alan 

0.070      

WHOQOL-
BREF-TR 
Psikolojik Alt 
Alan 

0.246 0.601*     

WHOQOL-
BREF-TR 
Sosyal Alt 
Alan 

0.196 0.514* 0.705*    

WHOQOL-
BREF-TR 

Alan 

0.159 0.694* 0.560* 0.567*   

WHOQOL-
BREF-TR 

Alt Alan 

0.157 0.680* 0.550* 0.560* 0.987*  

TVQ -0.548* -0.384** -0.409* -0.334** -0.570* -0.569* 

*p<0.01  

;  
 

TVQ ile WHOQOL-BREF-TR psikolojik alt alan, WHOQOL-BREF-TR 

-BREF-

-0.409, rho = -

 

 

-BREF-TR fiziksel alt alan ve WHOQOL-BREF-

TR sosyal alt a

rho = -0.384, rho = -0.334

a

, 
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4.3.9. TVQ, SKAS ve WHOQOL-BREF- S-21 Alt 

 

TVQ, SKAS ve WHOQOL-BREF- -21 

 

DASS- -BREF-

- 0.590, rho=- 0.574, rho=- 

0.470, rho=- 0.478, rho=- -  

WHOQOL-BREF- fiziksel alt a - 

0.460), WHOQOL-BREF-TR evresel tr alt a e

-0.348). DASS- stres 

ile WHOQOL-BREF- fiziksel alt a

(rho=- 0.438), WHOQOL-BREF-TR evresel tr  

e  - 0.354, 

rho=- 0.343, rho=- 0.397) (Tablo 4.35). 

Tablo 4.35.  TVQ, SKAS ve WHOQOL-BREF- -21 Alt 
. 

 DASS-21 
Depresyon 

DASS-21 
Anksiyete 

DASS-21 
Stres 

DASS-21 Anksiyete 0.673*   

DASS-21 Stres 0.787* 0.808*  

TVQ 0.172 0.296 0.255 

SKAS 0.056 0.034 0.015 
WHOQOL-Fiziksel Alt Alan -0.590* -0.460* -0.438* 

WHOQOL-Psikolojik Alt Alan -0.574* -0.308 -0.354** 

WHOQOL-Sosyal Alt Alan -0.470* -0.176 -0.134 

WHOQOL- resel Alt Alan -0.478* -0.309 -0.343** 

WHOQOL- resel Tr Alt Alan -0.503* -0.348** -0.397** 

*p<  

DASS-  
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Tablo 4.36. TVQ ve SKAS ile DASS- . 

 DASS-21 
Depresyon 

DASS-21 
Anksiyete 

DASS-21 
Stres 

DASS-21 Anksiyete 0.673*   

DASS-21 Stres 0.787* 0.808*  

TVQ 0.172 0.296 0.255 

SKAS 0.056 0.034 0.015 
 

Versiyonu
DASS-  

DASS-

 (Tablo 4.36). 

4.4.  - Receiver Operating Curve-ROC) 

Analizleri  

MDVP ve kepstral a  

4 - -ROC) 

Analizi ve MDVP Parametreleri 

Tablo 4.37 e 

parametrelerinden sadece jitter 

4.37). Kepstral analiz parametrelerinden ise voiced fonem 

mean CPP F0 (p<0.001) ve mean CPP F0 SD /a/ 

 ve mean CPP F0 

mean CPP F0 da kalan 
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4. 4. 4. .4 4. 4.

 

Tablo 4.37.   
.  

 Kesim 
 Hata  p 

/a/ fonasyonuna ait akustik analizin 
 

Mean F0 -  0.497-0.833 0.078 

Jitter (%) 0.72  0.576-0.887 0.013 

Shimmer (dB) -  0.475-0.819 0.116 

NHR (dB) -  0.443-0.798 0.198 
Voiced  
(voiced- weighted sentence) ait  

 
CPP -  0.494-0.841 0.073 

Mean CPP F0 158.39  0.710-0.963 <0.001 
Mean CPP F0 Standard 
Deviation 

25.88  0.521-0.850 0.047 

L/H Spectral Ratio -  0.454-0.804 0.167 
L/H Spectral Ratio Standard 
Deviation 

-  0.302-0.677 0.913 

/a/ fonasyonuna ait kepstral analiz  
 

CPP /a/ (dB) 10.89  0.679-0.943 0.001 

Mean CPP F0 (Hz) 163.25  0.570-0.883 0.015 
Mean CPP F0 Standard 
Deviation (Hz) 

-  0.421-0.786 0.268 

L/H Spectral Ratio (dB) -  0.365-0.729 0.613 
L/H Spectral Ratio Standard 
Deviation (dB) 

-  0.358-0.724 0.662 

 
 

CPP (dB) -  0.473-0.832 0.104 

Mean CPP F0 (Hz) 153.03  0.667-0.944 0.001 
Mean CPP F0 Standard 
Deviation (Hz) 

-  0.365-0.735 0.594 

L/H Spectral Ratio (dB) -  0.403-0.761 0.381 
L/H Spectral Ratio Standard 
Deviation (dB) 

-  0.398-0.760 0.396 

 NHR:  
Cepstral Peak Prominence; L/H Ratio: Low to High Spectral Ratio; dB: Desibel; Hz: Hertz 
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 /a/ jitter   

 

.  Mean CPP F0 voiced  (TVQ 
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 Mean CPP F0 Standard Deviation voiced 
 

 

.4. CPP    
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. Mean CPP F0 /a/  

 
 Mean 
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Tablo 4.38. 
. 

  TVQ  

  
60.39 

n   (%) 
<60.39 
n    (%) 

 
(%) 

 
(%) 

Pozitif 
tahmin 

(%) 

Negatif 
tahmin 

(%) 

/a/ jitter (%) 
 16 (61.5) 10 (38.5) 

94.12 56.52 61.54 92.86 
>0.72 1 (7.1) 13 (92.9) 

Mean CPP F0 
voiced fonem 

 

 16 (69.6) 7 (30.4) 
94.12 69.56 69.57 94.12 

>158.39 1 (5.9) 16 (94.1) 

Mean CPP F0 
Standard Deviation 
voiced fonem 

 

 14 (58.3) 10 (41.7) 
82.35 56.52 58.33 81.25 

>25.88 3 (18.8) 13 (81.2) 

CPP /a/  
 17 (60.7) 11 (39.3) 

100.00 52.17 60.71 100.00 
<10.89 0 (0.0) 12 (100.0) 

Mean CPP F0 /a/ 
 13 (59.1) 9 (40.9) 

76.47 60.86 59.09 77.77 
>163.25 4 (22.2) 14 (77.8) 

Mean CPP F0 
spontan 

 11 (84.6) 2 (15.4) 
64.71 91.30 84.61 77.78 

>153.03 6 (22.2) 21 (77.8) 

CPP: Cepstral Peak Prominence;  

jitter 

jitter bireylerin 

 ile 

 (Tablo 4.38).  /a/ jitter % 

Mean CPP F0 voiced fonem 

%69.56, pozitif tahmin 

 Mean CPP F0 

SD voiced 

Mean CPP F0 /a/ 
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Mean CPP F0 spontan 
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5.  

 

s

(220)

(221)

(220)

(25). Sesin perdesi, perde vary

 

entegre 

noktalardan biridir (29).  

bilinmektedir (21). 

(21, 

222)

(21) posterior 

glottal chink posterior glottal 

chink 

anterior glottal chink, kum saati kapanma ve longitudinal kapanma paternine sahip 
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International Classification of Functioning, Disability 

and Health 

(197, 223)

-  

 

(5). Trans 

(10, 22, 190). Dacakis 

(10)

(22)

e ilgili olumsuz 

(124, 188)

 seslerini 

- daha olumlu olarak ifade 

(188)

(5). Bu 

(7, 9, 21, 

22).  
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(5). 

(11). 

 

zamand

(224)

(225) -

noninvazif bir yakla

(12).  

(9, 12, 127, 226)

(10, 12, 23, 124), bireylerin dahil edilme kriterlerinde, vokal fold 

(7, 9, 10, 12, 226)

(21, 222)
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(21, 222). 

(222)

(222)

-

anterior, posterior 

glottal chink, longitudinal ve kum saati kapanm (21).  

(21).  

(7, 9, 10, 23, 124)

hangi bir vokal fold patolojisine sahip olmama 

-

(18)

kustik-

(18, 133)
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al 

 normal bir hiperfonksiyon mu 

patolo

(21) 

 

Cis

(227)

(105, 119). 

insiyet mutlaka 

(105)

(113)

(113)

(228). 

 ile elde edilir (228).  

(7, 9, 10, 142)
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(23, 229). 

- -

16.63 semitone -213.96 Hz ve 

-31.00 semitone -

-3.68 semitone (7, 9, 10)

-

118.40- (12). 

Hz olarak 

(7, 9) rapor 

 

(9) -16.63 semitone ile (7), 

1.56-3.68 semitone Bu 

 

jitter, shimmer, NHR (noise-to-harmonic) 
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 (9) 

shimmer - t.=0.035 

- Dacakis ve 

 (10) jitter (%) ort. 

=1.229 shimmer 

. (110) 

jitter (%) 0.70-0.91 (ort.=0.77), shimmer (dB) 0.09-

 

 jitter (%) 

ort.= shimmer (%) ort.= ort.= 

jitter shimmer (dB) 

(221) zda elde 

(9, 10, 110) (230) 

18- jitter (%) = 0.90, /a/ 

shimmer (%)= 3.10 erkek=39, /a/ jitter (%)=0.51, shimmer 

shimmer 

 

ri de 

 

 

(143, 231) 

y (232) 

analiz edebilmesidir (231) posterior 
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glottal chink

(21, 123). Palmer ve 

(21) anterior chink, posterior chink, 

longitudinal  Bu 

ol

(136)

periyodi

(233). Kepstral analiz sonucu elde edilen CPP, ses kalitesinin 

 CPP daha belirgin olur ve daha 

(150, 151).  CPP ve smoothed CPP (CPPS) 

(150).  

voiced 6.75 dB ve 

 elde edilen 5.27 

smoothed CPP

(234) (235) 
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(105, 127, 228)

(236, 237)

(100). Benzer 

-F2-

(228)

(24, 63, 69, 226)

(9). 

- -

/i/ 

 

(110).  Hillenbrand ve ark (235) 

 

 

, / / ve /u

(238) ve /u
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(100) 

(63)

 

(7, 9, 24, 110, 226) 

 

(105, 110, 226, 239)

 

-

(23) 

(23, 118)

e 

(23) posterior glottal chink 

(21).  

(21)

(23, 124). Gorham- (23) 

(23)
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(124) 

 cm H2O

 

-

(124) 

mean SPL 86.15 dB, mean 

pitch 163.08 Hz, expiratory airflow duration 23.44 sn., inspiratory airflow duration 

4.72 sn., peak expiratory airflow 1.19 lt./sn., peak inspiratory airflow 2.42 lt./sn., 

expiratory volume hacim 4.69 lt., inspriatory volume 
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