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• Auditory-perceptual evaluation:

▪ “Golden standard” for documenting voice disorders;

▪ Non-invasive, thus comfortable to the patient;

▪ Succinct, quick to perform, and low cost.

Carding et al. (2000)
Carding, Wilson, MacKenzie & Deary (2009)

Oates (2009)
Sáenz-Lechón et al. (2006)

Speyer (2008)
Wuytz, De Bodt & Van de Heyning (1999)
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▪ Succinct, quick to perform, and low cost.
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• Auditory-perceptual evaluation:

▪ Influenced by several factors:

▪ Listener’s standards;
▪ Voice stimuli;
▪ Type of rating scale.

Bassich & Ludlow (1986)
Bele (2005)
Brinca et al. (2015)
Eadie & Baylor (2006)
Eadie et al. (2010)
Kreiman & Gerratt (1998)
Kreiman et al. (1990)

Kreiman et al. (1993)
Kreiman et al. (1992)
Maryn & Roy (2012)
Oates (2009)
Sofranko & Prosek (2012)
Wuyts et al. (1999)
Zraick et al.(2005)

Font: The scientific parente, 2015

▪ Usually considered to be subjective;
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ASHA (2006)

GRBAS 
Hirano (1981)

CAPE-V

Widely used by health and/or educational professionals 

in voice field  (i.e. SLP, ENT, voice teachers).

Nemr et al. (2012)
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ASHA (2006)
Kempster et al. (2009)

[a, i] sustained + sentences reading + 
spontaneous speech

Phonatory tasks
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ASHA (2006)
Kempster et al. (2009)

[a, i] sustained + sentences reading + 
spontaneous speech

Phonatory tasks

CAPE-V

▪ Overall severity 
▪ Roughness
▪ Breathiness 
▪ Strain 
▪ Pitch 
▪ Loudness 

Vocal parameters

Rating scale Visual-analog (0 – 100 mm)
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• Several studies have addressed CAPE-V psychometric characteristics:

▪ Validity – content, construct and concurrent;

▪ Reliability – inter- and intra-rater.

Jesus et al.(2009b)
Jesus et al. (2009a)
Karnell et al.(2007)

Kelchener et al.(2010)
Mozzanica et al. (2013)

Nerm et al. (2012) 
Nerm et al. (2015)

Núñez-Batalla et al. (2015)
Zraick et al. (2011)

CAPE-V
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• Several studies have addressed CAPE-V psychometric characteristics:

Mozzanica et al. (2013)
Nerm et al. (2012) 
Nerm et al. (2015)

Núñez-Batalla et al. (2015)
Zraick et al. (2011)

Supporting its use for clinical and scientific 
auditory-perceptual voice evaluation.

Jesus et al.(2009b)
Jesus et al. (2009a)
Karnell et al.(2007)

Kelchener et al.(2010)

CAPE-V
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• CAPE-V original version can not be applied to European Portuguese 

(EP) because of the differences between these languages.

Jesus et al. (2009a)

• CAPE-V was translated into EP in 2009.
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Develop a valid and reliable EP version of the 2nd edition of CAPE-V

Font: Trueffelpix

Based on the psychometric characteristics recommend by SACMOT*
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Develop a valid and reliable EP version of the 2nd edition of CAPE-V

Based on the psychometric characteristics recommend by SACMOT

Font: Trueffelpix

2nd EP version of CAPE-V (II EP CAPE-V)
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*SACMOT – “Scientific Advisory Committee of the Medical Outcomes Trust”
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1. II EP CAPE-V validity:

1.1. Content validity;

1.2. Construct validity;

1.3. Concurrent validity;

2. II EP CAPE-V reliability:

2.1. Inter-rater reliability;

2.2.Intra-rater reliability;
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II. METHODS
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Research design:

• Transversal

• Observational

• Descriptive

• Comparative 

Font: Zazzle, 2016
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Speakers:

• Nonrandomized convenience sample;

• 20 EP speakers

Dysphonic group (DG)
(n=10)

Control group (CG)
(n=10)

5 M ( 45 yrs)

5 F ( 43 yrs)

5 M ( 45 yrs)

5 F ( 42 yrs)
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Dysphonic group (DG)
(n=10)

Control group (CG)
(n=10)

5 M ( 45 yrs)

5 F ( 43 yrs)

5 M ( 45 yrs)

5 F ( 42 yrs)

Matched by age and gender
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Listeners:

• Nonrandomized convenience sample;

▪ >5 yrs voice clinical practice;
▪ Weekly voice cases;
▪ Bilateral normal hearing limits 

for speech production;

2 M ( =28 yrs)

12 F ( =38 yrs)
• 14 SLT
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Voice samples were 
recorded on

coupled to 

PYLE PMEMI

TASCAM DR-05

Ambient noise < 50 dB 
confirmed by SLM305

Electret condenser, omnidirectional 
with linear frequency response 20Hz-

20KHz and sensitivity -44dB± 3dB

16 bits, mono, with a sample 
frequency of 44100 Hz
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II EP CAPE-V GRBAS

Hirano (1981)
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1. Reading aloud sentences

Proposal of 6 new sentences adapted to EP

2. Spontaneous speech

Prompt “Tell me about the place where you grew up”

CAPE-V re-translation, granted by ASHA
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Sentence A

➢ Target:
Coarticulatory influence of all oral and nasal EP vowels.

“On Sunday it was sunny and I went with grand-father António to the terrace of the “Évora” cafe to eat a pie”

CAPE-V re-translation, granted by ASHA
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➢ Target:
Soft glottal attacks in voiceless to voiced transition.

“According to Simão, only Samuel knows”

CAPE-V re-translation, granted by ASHA

Sentence B
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➢ Target:
Eventual voiced stoppages/spasms produced by all EP voiced 
phonemes.

“Zé, Gabriel’s mother, gave him an orange cake and old wine from Runa”

CAPE-V re-translation, granted by ASHA

Sentence C
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➢ Target:
Hard glottal attach through words beginning with vowels.

“It is time for Urraca to go hunting”

CAPE-V re-translation, granted by ASHA

Sentence D
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“Where I play, there is a swallow’s nest next to the wall”

CAPE-V re-translation, granted by ASHA

Sentence E

➢ Target:
Hyponasality and possible stimulability for Resonant Voice Therapy 
through words with all EP nasal vowels and consonants.

II. METHODS



➢ Target:
Hypernasality or nasal air emission through voiceless plosive 
sounds.

“Kika covered your black cape”

CAPE-V re-translation, granted by ASHA

Sentence F
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CAPE-V re-translation, granted by ASHA

ENT appointment of Speakers 
(direct laryngoscopy)

Control group (n=10)
(no organic/functional laryngeal disorder)

Dysphonic group (n=10)
(presence of organic/functional 

laryngeal disorder)
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CAPE-V re-translation, granted by ASHA

ENT appointment of Speakers 
(direct laryngoscopy)

Control group (n=10)
(no organic/functional laryngeal disorder)

Dysphonic group (n=10)
(presence of organic/functional 

laryngeal disorder)

Voice recording of 20 speakers
(CAPE-V phonatory tasks)

14 judges listened to 26 voice samples and 
rated them with II EP CAPE-V

1 week interval

14 judges listened to 26 voice samples and 
rated them with GRBAS
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Statistical analysis

• Reliability

• Validity
▪ Construct validity (Student t-test, ɑ=.05)

▪ Concurrent validity (multi-serial correlation, r>.70)

▪ Inter-rater reliability (ICC>.70)

▪ Intra-rater reliability (Pearson correlation, r>.70)
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Statistical analysis

• Reliability

• Validity
▪ Construct validity (Student t-test, ɑ=.05)

▪ Concurrent validity (multi-serial correlation, r>.70)

▪ Inter-rater reliability (ICC>.70)

▪ Intra-rater reliability (Pearson correlation, r>.70)

▪ SPSS 22.0 (IBM SPSS, 2013)

II. METHODS



Statistical analysis

• Reliability

• Validity
▪ Construct validity (Student t-test, ɑ=.05)

▪ Concurrent validity (multi-serial correlation, r>.70)

▪ Inter-rater reliability (ICC>.70)

▪ Intra-rater reliability (Pearson correlation, r>.70)

▪ LISREL 8.80 (Jöreskog & Sörbom, 2006)
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Control group Dysphonic group
Vocal parameter Mean±SD Mean±SD p-value

Overall severity 12.77 ± 11.88 38.24 ± 21.04 .01*

Roughness 13.68 ± 7.92 39.01 ± 11.49 .00*

Breathiness 12.77 ± 11.88 38.24 ± 21.04 .01*

Strain 23.04 ± 12.87 26.59 ± 11.06 .52

Pitch 7.98 ± 5.18 20.29 ± 10.41 .01*

Loudness 9.62 ± 5.59 20.26 ± 13.59 .04*

SD=standard deviation; p<.05

Construct validity of II CAPE-V PE
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Concurrent validity of II CAPE-V PE

CAPE-V GRBAS
Multi-serial 
correlation 

Overall severity Grade .95

Roughness Roughness .89

Breathiness Breathiness .90

Strain Strain .47
r>.70

III. RESULTS



Concurrent validity of II CAPE-V PE

CAPE-V GRBAS
Multi-serial 
correlation 

Overall severity Grade .95

Roughness Roughness .89

Breathiness Breathiness .90

Strain Strain .47
r>.70

III. RESULTS



Inter-rater reliability of II CAPE-V PE

Vocal parameters ICC

Overall severity .96

Roughness .92

Breathiness .95

Strain .84

Pitch .86

Loudness .90

ICC=intraclass correlation coefficient
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Intra-rater reliability of II CAPE-V PE

Vocal parameters r
Nº of raters
with r>.70

Overall severity .87 10

Roughness .61 6

Breathiness .87 8

Strain .73 5

Pitch .92 6

Loudness .69 7
r>.70
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II EP CAPE-V
Content 

Validity

Overall severity ✓

Roughness ✓

Breathiness ✓

Strain ✓

Pitch ✓

Loudness ✓
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II EP CAPE-V
Content 

Validity

Overall severity ✓

Roughness ✓

Breathiness ✓

Strain ✓

Pitch ✓

Loudness ✓

• Assured by a EP linguistic expert:

▪ 6 new sentences

▪ Spontaneous speech

“Tell me about the place where you grew up”
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II EP CAPE-V
Validity 

Content Construct 

Overall severity ✓ ✓

Roughness ✓ ✓

Breathiness ✓ ✓

Strain ✓ 

Pitch ✓ ✓

Loudness ✓ ✓

✓= p<.05;  = p>.05
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Construct validity
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II EP CAPE-V
Construct validity

p-value

Overall severity .01*

Roughness .00*

Breathiness .01*

Strain .52

Pitch .01*

Loudness .04*
p<.05

• DG > CG;

• Vocal parameter with
> e SD in CG.

IV. DISCUSSION



II EP CAPE-V
Validity

Content Construct Concurrent

Overall severity ✓ ✓ ✓

Roughness ✓ ✓ ✓

Breathiness ✓ ✓ ✓

Strain ✓  

Pitch ✓ ✓ NA

Loudness ✓ ✓ NA
✓= >.70;  = <.70; NA=Not applicable
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II EP CAPE-V 
GRBAS

Concurrent validity  
multi-serial correlation

Overall severity/grade .95

Roughness .89
Breathiness .90
Strain .47
r>.70

Similar to:

• Karnell et al. (2007)
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• Zraick et al. (2011)
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• Núñez-Batalla et al. (2015)
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II EP CAPE-V 
Validity Reliability 

Content Construct Concurrent Inter-rater

Overall severity ✓ ✓ ✓ ✓
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II EP CAPE-V
Validity Reliability 

Content Construct Concurrent Inter-rater Intra-rater

Overall severity ✓ ✓ ✓ ✓ ✓
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Breathiness ✓ ✓ ✓ ✓ ✓

Strain ✓   ✓ ✓
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II EP CAPE-V
Intra-rater reliability 

r

Overall severity .87

Roughness .61

Breathiness .87

Strain .73

Pitch .92

Loudness .69
r>.70

Compared to Zraick et al. (2011): 

• = breathiness e e loudness;

• > overall severity; strain and 

pitch;

• < roughness.
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Study limitations: 

• Related with:

▪ Listeners with > 5 years of clinical experience in voice disorders; 
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Study limitations: 

• Related with:

▪ Listeners with > 5 years of clinical experience in voice disorders; 

▪ Non anchor stimuli before rating sessions.
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• Study the impact of listeners experience in the II EP CAPE-V 

psychometric characteristics; 
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Future research: 

• Study the impact of listeners experience in the II EP CAPE-V 

psychometric characteristics; 

• Study the impact of the stimulus type: auditory-visual vs auditory 

solo in the strain parameters rating;

• Study the sensibility of each II EP CAPE-V phonatory task.

IV. DISCUSSION



V. CONCLUSION

VI. CONCLUSION



• II EP CAPE-V is a valid and reliable instrument for auditory-perceptual 

voice evaluation of EP language;

• This study established content, construct e concurrent validity, as well 

inter- e intra-rater reliability of the II EP CAPE-V.

V. CONCLUSION



Aira Rodrigues

Ana Paula Almeida

David Guerreiro

Elisabete Afonso

Inês Moura

Joana Assunção

João Fartaria

Leonor Fontes

Luísa P.  Nobre 

Mafalda Almeida

Fernando Martins, Ph. D.

Ana P. Mendes, Ph.D.
Gail B. Kempster, Ph.D.

Lisa C. e Silva
Mónica C. e Silva 
Carlos Ibrahim

Margarida Lemos, Ph.D.
Mª Fátima Salgueiro, Ph.D.

Dr. António Larroudé
Dra. Sara Viana Baptista
Dra. Rita FerreiraSoraia Ibrahim 

Família e amigos

19 SLTs:

ACKNOWLEDEMENTS

Mª Filomena Gonçalves

Mariana Moldão

Mariana Pinheiro

Miriam Moreira

Rosa Henriques

Sónia Lima

Soraia Ibrahim

Tânia Constantino 

Teresa Rosado



THANK YOU VERY MUCH!!!

scalmeida@hospitaldaluz.pt



REFERENCES

• Aaronson, N., Alonso, J., Burman, A., Lohr, K. N., Patrick, D. L., Perrin, E., & Stein, R. E. K (2002). 
Assessing health status and quality-of-life instruments: attributes and review criteria. Quality of Life 
Research, 11, 193 – 205.

• American Speech-Language-Hearing Association. (2006). Consensus Auditory-Perceptual Evaluation 
of Voice (CAPE-V).  Special Interest Division 3, Voice and Voice Disorders. Retrieved form 
http://www.asha.org/uploadedFiles/members/divs/D3CAPEVprocedures.pdf .

• Carding, P. N., Carlson, E., Epstein, R., Mathieson, L., & Shewell, C. (2000). Formal perceptual 
evaluation of voice quality in the United Kingdom. Logopedics Phoniatrics Vocology 25(3), 133 –
138.

• Bassich, C. J., & Ludlow, C. L., (1986). The use of perceptual methods by new clinicians for assessing 
voice quality. The Journal of Speech and Hearing Disorders, 51(2), 123 – 133.

• Bele, I. V. (2005). Reliability in perceptual analysis of voice quality.  Journal of Voice, 19(4), 555 –
573.

• Brinca, L., Batista, A. P., Tavares, A. I., Pinto, P. N., & Araújo, L. (2015). The effect of anchors and 
training on the reliability of voice quality ratings for different types of speech stimuli. Journal of 
Voice, 29(6), 776.e7 – 776.e14.

http://www.asha.org/uploadedFiles/members/divs/D3CAPEVprocedures.pdf


REFERENCES

• Carding, P. N., Wilson, J.A., MacKenzie, K., & Deary, I. J. (2009). Measuring voice outcomes: state of 
the science review. The Journal of Laryngology & Otology, 123, 823 – 829.

• Cronbach, L. J., & Meehl, P. E. (1955). Construct validity in psychological tests. Phychological
Bulletin, 52(4), 281 – 302.

• Dejonckere, P. H., Remacle, M., Fresnel-Elbaz, E., Crevier-Buchman, L., & Millet, B. (1996). 
Differentiated perceptual evaluation of pathological voice quality: reliability and correlations with 
acoustic measurements. Revue de Laryngologie Otologie Rhinologie, 117(3), 219-224.

• DeVon, H. A., Block, M. E., Moyle-Wright, P., Ernst, D. M., Hayden, S. J., Lazzara, D. J., Savoy, S. M., & 
Kostas-Polston, E. (2007). A psychometric toolbox for testing validity and reliability. Journal of 
Nursing Scholarship, 39(2), 155 – 164;

• Eadie, T. L., & Baylor, C. R.  (2006). The effect of perceptual training on inexperienced listeners’ 
judgements of dysphonic voice. Journal of Voice, 20(4), 527 – 544.

• Eadie, T. L., Boven, L. V., Stubbs, K., & Giannini, E. (2010). The effect of musical background on 
judgements of dysphonia. Journal of Voice, 24(1), 93 – 101.

• Hammarberg, B. (2000). Voice Research and Clinical Needs. Folia Phoniatrica et Logopaedica, 52, 93 
– 102.



REFERENCES

• Franic, D. M., Bramlett, R. E., & Bothe, A. C. (2005). Psychometric evaluation of disease specific 
quality of life instruments in voice disorders. Journal of Voice, 19(2), 300 – 315.

• Hirano, M. (1981). Clinical examination of voice. Vienna: Springer-Verlag.
• IBM SPSS, (2013). Statistical Package for the Social Sciences 22.0 for Windows [Computer software]. 

Armonk, NY: IBM Corp.
• Jesus, L., Barney, A., Sá Couto, P., Vilarinho, H., & Correia, A. (2009b December). Voice Quality 

Evaluation Using CAPE-V and GRBAS in European Portuguese. In poceedings of the 6th 
International Workshop on Models and Analysis of Vocal Emissions for Biomedical Applications 
(MAVEBA 2009). Florence, Italy, pp. 61 – 64.

• Jesus, L., Barney, A., Santos, R., Caetano, J., Jorge J., & Sá Couto, P. (2009a, September). 
Universidade de Aveiro’s voice evaluation protocol. In Proceedings of InterSpeech. Brighton, UK, pp. 
971 – 974.

• Jöreskog, K.G., & Sörbom, D. (2006). LISREL 8.8 for Windows [Computer software]. Skokie, IL: 
Scientific Software International, Inc.

• Karnell, M. P., Melton, S. D., Childes, J. M., Coleman, T. C., Dailey, S. A., & Hoffman, H. T. (2007). 
Reliability of clinician-based (GRBAS and CAPE-V) and patient-based (V-RQOL and IPVI) 
documentation of voice disorders. Journal of Voice, 21(5), 576 – 590.



REFERENCES

• Kelchner, L. N., Brehm, S. B., Weinrich, B., Middendorf, J., deAlarcon, A., Levin, L., & Elluru, R. 
(2010). Perceptual evaluation of severe pediatric voice disorders: rater reliability using consensus 
auditory perceptual evaluation of voice. Journal of Voice, 24 (4), 441 – 449.

• Kempster, G. B., Guerratt, B. R., Verdolini Abbott, K., Barkmeier-Kraemer, J., & Hillman, R. E. (2009). 
Consensus Auditory-Perceptual Evaluation of Voice: Development of a standardized clinical 
protocol. American Journal of Speech-Language Pathology, 18, 124 – 132.

• Kimberlin, C. L., & Winterstein, Al. G. (2008). Validity and reliability of measurement instruments 
used in research. American Journal of Health-System Pharmacy, 65 (1), 2276 – 2284.

• Kreiman, J., & Gerratt, B. R. (1998). Validity of rating scale measurements of voice quality. The 
Journal of the Acoustical Society of America, 104(3), 1598 – 1608. 

• Kreiman, J., Gerratt, B. R., & Precoda, K. (1990). Listener experience and perception of voice quality. 
Journal of Speech and Hearing Research, 33, 103 – 115.

• Kreiman, J., Gerratt, B. R., Kempster, G. B., Erman, A., & Berke, G. S. (1993). Perceptual evaluation 
of voice quality: review, tutorial, and a framework for future research. Journal of Speech and 
Hearing Research, 36 (1), 21 – 40.

• Kreiman, J., Gerratt, B. R., Precoda, K., & Berke, G. S. (1992). Individual differences in voice quality 
perception. Journal of Speech and Hearing Research, 35, 512 – 520.



REFERENCES

• Laver J., Wirz S., MacKenzie J., Hiller S. (1981). A perceptual protocol for the analysis of vocal 
profiles. Edinburgh: University of Edinburgh (Department of Linguistics).

• Lohr, K. N., Aaronson, N. K., Alonso, J., Burman, M. A., Patrick, D. L., Perrin, E. B., & Roberts, J. S. 
(1996). Evaluating quality-of-life and health status instruments: development of scientific review 
criteria. Clinical Therapeutics, 18(5), 979 – 992. 

• Maryn, Y., & Roy, N. (2012). Sustained vowels and continuous speech in the audioty-perceptual 
evaluation of dysphonia severity. Jornal da Sociedade Brasileira de Fonoaudiologia, 24(2), 107 –
112.

• Moerman, M. B. J., Martens, J. P., Crevier-Buchman, L., de Haan, E., Grand, S., Tessier, C., Woisard, 
V., & Dejonckere, P. H. (2006a). Perceptual evaluation of substitution voices: development and 
evaluation of the (I)INFVo rating scale. European Archives of Oto-Rhino-Laryngology and Head & 
Neck, 263, 435 – 439;

• Mozzanica, F., Ginocchio, D., Borghi, E, Bachmann, C., & Schindler, A. (2013). Reliability and validity 
of the Italian version of the Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V). Folia 
Phoniatrica Logopeadica, 65(5), 257 – 65.

• Nemr, K., & Lehn, C. (2010). Voz em Câncer de Cabeça e Pescoço. In Fernandes, F. et al. (2nd ed.) 
“Tratado de Fonoaudiologia” (pp. 798). São Paulo: Roca.



REFERENCES

• Nemr, K., Simões-Zenari, M., Cordeiro, G. F., Tsuji, D., Ogawa, A. I., Ubrig, M. T., & Menezes, M. H. 
M. (2012). GRBAS and Cape-V scales: high reliability and consensus when applied at different times. 
Journal of Voice, 26(6), 812.e17 – 812.e22.

• Nemr, K., Simões-Zenari, M., Souza, G. G., Hachiya, A., & Tsuji, D. H. (2015). Correlation of the 
dysphonia severity index (DSI), consensus auditory-perceptual evaluation of voice (CAPE-V), and 
gender in Brazianls with and without voice disorders. Journal of Voice, 25.

• Núñez-Batalla, F. Morato-Galán, M., García-López, I., & Ávila-Menéndez, A. (2015). Validation of the 
Spanish adaptation of the consensos auditoy-perceptual evaluation of voice.  Acta 
otorrinolaringológica Española, 66(5), 249 – 257.

• Oates, J. (2009). Auditory-perceptual evaluation of disordered voice quality. Folia Phoniatrica et 
Logopaedica, 61, 49 – 56.

• Patel, S., Shrivastav, R., & Eddins, D. A. (2010). Perceptual distances of breathy voice quality: a 
comparison of psychophysical methods. . Journal of Voice, 24(2), 168 – 177.

• Pinho, S.M.R. & Pontes, P. (2008). Músculos intrínsecos da Laringe e Dinâmica Vocal. (Série 
Desvendando os Segredos da Voz). (Vol. 1). Rio de Janeiro: Revinter.

• Pinho, S.M.R., & Pontes, P. (2002). Escala de Avaliação Perceptiva da Fonte Glótica: RASAT. Vox
Brasilis, 3, 11-13.



REFERENCES

• Sáenz-Lechón, N., Godino-Llorente, J. I., Osma-Ruiz, V., Blanco-Velasco, & M., Cruz-Roldán, F. (2006, 
September). Automatic assessment of voice quality according to the GRBAS scale. In Conference 
Engineering in Medicine and Biology Society, 2006. (EMBS 2006). New York, US, pp. 2478 – 2481.

• Sofranko, J. L., & Prosek, R. A. (2012). The effect of experience on classification of voice quality. 
Journal of Voice, 26(3), 299 – 303.

• Speyer, R. (2008). Effects of voice therapy: a systematic review. Journal of Voice, 22(5), 565 – 580.
• Wilson, D. (1987). Voice problems of children. Baltimore: Williams and Wilkins.
• Wuyts, F. L., De Bodt, M. S., & Van de Heyning, P. H. (1999). Is the reliability of a visual analog scale 

higher than an ordinal scale? An experiment with the GRBAS scale for the perceptual evaluation of 
dysphonia. Journal of Voice, 13(4), 508 – 517.

• Zraick, R. I., Wendel, K., & Smith-Olinde, L. (2005). The effect of speaking task on perceptual 
judgment of the severity of dysphonic voice. Journal of Voice, 19(4), 574 – 581.


