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Task 4 Correlation between objective acoustic features of the singing 
voice and voice disorders in singing 

Goals 

1  Identity in recent literature what singing disorders are typical 

2  Associate perceptual classification parameters to common voice disorders 

3  Investigate what acoustic features are correlated with voice disorders 

Databases of both singing and spoken voices, healthy or exhibiting voice 
disorders 

Needs 

1 

2 

3 



I. … and objectives of task 6 
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Task 6 
  

 Real-time preventive assessment of the singing voice 

Goals 

Improve the SingingStudio software (extension of Task 2)  

Allow singers to monitor their singing voice in real-time with the purpose to 
detect stress or overload manifestations 

Extract meaningful acoustic features from running singing (and not only 
from sustained vowels) 

Validation work that involves researchers from FEUP and FMUP Needs 

1 

2 

3 
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I. Objectives of task 4 
     | Identify in recent literature what singing disorders are typical 

Studies suggest … 

•  44% of singers has voice problems  
 
•  27% dysphonia caused by inflamatory problems 

•  Lack of voice care (vocal warm up…) 
 
•  Compensatory postures (neck, shoulders…) 

•  Vocal abuse/ strain / constriction 
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I. Objectives of task 4 
     | Perceptual parameters common in voice disorders 
 
Voice specialists judge: 
 
•  Instability (p=0,745) 

•  Tension (p=0,661) 

•  Breathness (p=0,645) 
 
 
Using RASATI scale (based on GRBAS - Grade, Roughness, Breathiness, Asthenia, Strain) 
 
Singers tasks: 3 vowels, 1 song, 1 text  
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I. Objectives of task 4 
     | Acoustic features correlated with voice disorders 
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First step: test  the behavior of the acoustic parameters 
 
Second step: choose the apropriate statistic tests (parametric or non 
parametric) 
 
Third step: analyse all data   

•  Normality tests 
•  Curtosis 
•  Simetry 

3 

Extract meaningful acoustic features from 
running singing (and not only  
> from sustained vowels) 
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•  Acustic parameters have been excluded on speech and singing analyses 
•  In the other proofs we choose the ones that can bring relevant information.  
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I. Objectives of task 4 
     | Acoustic features correlated with voice disorders 
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•  HNR results of the pitch exercise using VoiceStudio and Praat 
•  8 case studies have been selected  

P (1-2)=0,235        p (2-3)=0,822;       p (1-3)=0,838  
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•  HNR results of the pitch exercise using VoiceStudio and Praat 
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•  So, we rejected the HNR analysis in the third segment of the pitch exercise 

3 



I. Objectives of task 4 
     | Acoustic features correlated with voice disorders 
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•  Acoustic parameteres that had been analysed (x) 
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I. Objectives of task 4 
     | Acoustic features correlated with voice disorders 
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•  Hypoteses 

H0 – There is a significant correspondence between acustic and perceptive 
parameters. 
 
 H1 – There is no significant correspondence between acustic and perceptive 
parameters. 
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     | Acoustic features correlated with voice disorders 
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Results – Sustained vowel (“Kruskal-Wallis”- non-parametric test)  
 

•  R (hoarseness): “Shimmer APQ5” (p=0,144);  

•  A (roughness): “Standard deviation of  F0” (p=0,068) e o “Jitter” (p=0,067);  

•  S (breathiness): “Shimmer APQ5” (p=0,215);  

•  A (asthenia): “Shimmer APQ5” (p=0,138);  

•  T (strain): “Standard deviation of F0” (p=0,089), o “HNR” e o “Standard 

Deviation of Energy”, both with p value (p= 0,094);  

•  I (instability) “HNR” (p=0,140).  
 

The more frequent is “Shimmer APQ5” (3) , “Desvio padrão de F0” (2)  e “HNR”(2) 
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Results  for the "Increasing Intensity" voice exercise  
(“Kruskal-Wallis”- non-parametric test)  

 

•  Rouquidão: “Standard deviation of  F0” (p=0,191);  

•  Aspereza: “Jitter” (p=0,028);  

•  Soprosidade: “Jitter” (p=0,042);  

•  Astenia: “Jitter” (p=0,024);  

•  Tensão: “Standard deviation of  F0” (p=0,030) 

•  Instabilidade: “HNR” (p=0,143).  
 

The more frequent is “Jitter” (3), “Standard deviation of  F0” (2) 
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I. Objectives of task 4 
     | Acoustic features correlated with voice disorders 
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Rouquidão: “Standard deviation of  F0” and “Shimmer APQ5” 
 
Aspereza: “Standard deviation of  F0” and “Jitter” 
 
Soprosidade: “Shimmer APQ5” 
 
Astenia: “Shimmer APQ5” and “Jitter” 
 
Tensão: “Desvio Padrão de F0”, “HNR” 
 
Instabilidade: “HNR” 
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Task 6 
  

 Real-time preventive assessment of the singing voice 

Goals 

Improve the SingingStudio software (extention of Task 2)  

Allow singers to monitor their singing voice in real-time with the purpose to detect 
stress or overload manifestations 

Extract from running singing (and not only from sustained vowels) meaningful 
acoustic features  

Validation work that involves researchers from FEUP and FMUP Needs 
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II. Metodology 
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10 Steps 

1. Announcement  

2. Pre-testing of the protocols  

3. Recruitment of singers 

4. Self-assessement inquiries 

5. Recording voice samples 



II. Metodology 
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10 Steps (cont.) 

6. ORL exams 

7. Segmentation of voice records  

8. Website construction for samples evaluation  

9. Voice specialists evaluation 

10. Statistical procedures– analyse and conclude 
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III. Procedures 
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1. Self-assessement inquiries: 

•  Singing experience 

•  Self-perception (voice quality, voice symptoms) 

•  Specific voice problems (last 12 months) 

•  General health 

•  Vocal heath 
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III. Procedures 
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2. Recording voice samples: 

•  Sustained vowel /a/ (but, in current portuguese speech – Monday (…) 

Saaaaturday) 

•  /a/ increasing volume 

•  /a/ increasing pitch 

•  “Happy Birthday” song 

•  Text reading (“The North Wind and the Sun”) 
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III. Procedures 
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3. Segmentation of voice records:  

•  Separate the voice records by vocal exercices 

•  Select the meaningful part in each one 
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III. Procedures 
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4. ORL exams: 

•  Rigid Laryngeal stroboscope (Xion Endostrob-dx system)  

•  Divas V 2.1 software 
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5. Website construction 
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III. Procedures 
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6. Analysis: 

•  “Excel” 

•  “Voice Studio” v.1 

•  “Praat” v.5.3.32 

•  “SPSS” v.20  
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IV. Results & Discussion 
 



IV. Results & Discussion 
 

41 

 
 

Sem queixa vocal 

Com queixa vocal 
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Sem patologia* vocal 

Com patologia vocal 

IV. Results & Discussion 
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IV. Results & Discussion 
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Com queixa vocal 

IV. Results & Discussion 
 



Final conclusions 
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ü  Tension, instability and breathness are the most common perceptual parameters 
in the 22 singers group. 

ü  Instability exists in all vocal alterations, with or without pathology. 

ü  Tension is more relevant when visual or kinesthesic clues exist to support it and 
it was perceptioned by 67% of singers.  

ü  Acoustic parameters that most frequently signal voice disturbances are “HNR”, 
“Standard deviation of F0” e “Shimmer APQ5”.  

ü  Tension is revealed by “Standard deviation of F0”, “HNR” and “Energy standard 
deviation”.  

ü  Sustained vowel, increasing intensity and singing are the type of vocal exercises 
that lead to most consensual opinions by voice specialists. 
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Challenges 
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1.  Use speaking and singing exercices to extract more accoustic patterns  

2.  Create a singer-friendly software 
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Thanks for you attention! 


