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Abstract 
This paper analyzes differences and commonality in 
pathological voice quality evaluation between two different 
scaling systems, GRBASI and RASATI. The results identified 
significant interrelations between the scales. Harshness, 
included in RASATI, is described as noisiness and strain in the 
GRBASI scale. Roughness is found to be the most consistent 
factor and easiest to identify by listeners of different linguistic 
backgrounds. Intercultural agreement in pathological voice 
quality evaluation seems to be possible. 
Index Terms: voice quality; GRBASI; RASATI, perceptual 
analysis 

1. Introduction 
To identify and describe a psychoacoustic impression of 
pathological voice is important for voice clinics and vocal 
rehabilitation, but it is not easy to obtain international 
agreement against various evaluation scales. The same voice 
may be perceived differently between people (1). This fact is 
probably related to different cultures and languages, using 
different adjectives to characterize the same vocal quality and 
could be the reason why a standard and internationally accepted 
terminology is not yet available. The most widely-used scale 
nowadays is the GRBAS scale (2), proposed in 1981, by the 
Committee for Phonatory Function Tests of the Japan Society 
of Logopedics and Phoniatrics (JSLP). G represents Grade of 
hoarseness, R represents roughness, B represents breathiness, A 
represents asthenia, and S represents strain. A scale I 
(instability) was introduced by Dejonckere et al. (3), because of 
the necessity to indicate the fluctuation of the voice quality, 
forming the GRBASI. In this paper, these Japanese scales are 
represented as GJ, RJ, BJ, AJ, SJ, and IJ as shown in Table 1. In 
South America, the RASATI scale (4) is used widely, R 
(rouquidao) means roughness; A (aspereza) means harshness; 
S (soprosidade) means breathiness; A (asthenia) means 
asthenia, T (tensao) means strain and I (instabilidade) means 
instability. In this paper, these Brazilian scales are represented 
as RB, HB, BB, AB, SB, and IJ, respectively, as shown in Table 1, 
although Brazilian expressions were used in the rating 
measurements. 
 
 
 

The rating is the same as utilized for the GRBASI, a 0 to 3 
point scale. Pinho & Pontes (4) proposed a RASATI scale in 
which G is excluded because it could be predicted from other 
scales, while harshness is included as an important and 
independent characteristic which is ignored in the GRBASI 
scale. Even the common scales, roughness, breathiness and 
asthenia, might be differently interpreted depending on the 
users and their cultural/linguistic background. 

The aim of this study is to analyze the perceptual measures 
and their acoustical correlates to identify common factors in the 
GRBASI and RASATI systems. 

2. Methods 
The voice samples used in this study were a sustained vowel /a/ 
obtained from the digital audiotape (DAT) recorded archive of 
Kurashiki Central Hospital, Japan, from July 1995 to June 2006, 
and were checked through Sp4winP (5) software to select the 
samples. The initial and terminal portion of each phonation was 
excluded. Then, each pathological voice sample was analyzed 
by a computer program, Praat version 5.0 (6), to check the 
correspondence between the first harmonics and the extraction 
of F0 in the narrow-band sound spectrogram.  (The pitch range 
was set to 75Hz ~ 500Hz).  A total of 100 samples with a 
variety of disorders, 46 female and 54 male, aged between 11 
to 85 years of age were selected. 

Independently, 8 experienced Brazilian listeners from 
INVOZ/INLAR SP/Brazil and 6 experienced Japanese listeners 
from the Prefectural University of Hiroshima, Kurashiki 
Central Hospital, Hiro-yama Voice Clinic, the Health Sciences 
University of Hokkaido and Kyorin University Hospital 
evaluated the voice samples perceptually, in a sound proof 
room. The evaluation was carried out in Brazil and Japan 
respectively, according to their experience and their own 
linguistic and cultural background, using a self-developed 
software program coded in Real Basic (7), Perceptual Voice 
Evaluation RASATI (PVE RASATI) and Perceptual Voice 
Evaluation GRBASI (PVE GRBASI). Each voice sample could 
be listened to as many times as the raters liked by clicking on 
the appropriate icon. All the results were saved in a folder and 
analyzed later. 

All the experiments were carried out in their native 
language for individual raters and only sustained vowels were 
used to minimize possible influence on rating. 
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Table 1. Correlation coefficients between the scales of RASATI and GRBASI. 

  
 RB HB BB AB SB IB GJ RJ BJ AJ SJ IJ

RB 1.00 0.17 -0.10 -0.20 0.25 0.12 0.55 0.91 0.03 -0.11 0.24 0.17 
HB 0.17 1.00 0.58 -0.07 0.14 0 0.63 0.17 0.72 -0.05 0.52 0.16 
BB -0.10 0.58 1.00 0.42 -0.43 -0.09 0.53 -0.17 0.86 0.44 0.13 -0.03 
AB -0.20 -0.07 0.42 1.00 -0.49 0.06 0.07 -0.26 0.26 0.59 -0.15 0.04 
SB 0.25 0.14 -0.43 -0.49 1.00 0.43 0.21 0.36 -0.19 -0.50 0.58 0.47 
IB 0.12 0 -0.09 0.06 0.43 1.00 0.29 0.14 0.08 0.09 0.24 0.77 
GJ 0.55 0.63 0.53 0.07 0.21 0.29 1.00 0.59 0.71 0.14 0.58 0.48 
RJ 0.91 0.17 -0.17 -0.26 0.36 0.14 0.59 1.00 0 -0.21 0.33 0.28 
BJ 0.03 0.72 0.86 0.26 -0.19 0.08 0.71 0 1.00 0.34 0.35 0.18 
AJ -0.11 -0.05 0.44 0.59 -0.50 0.09 0.14 -0.21 0.34 1.00 -0.38 0.03 
SJ 0.24 0.52 0.13 -0.15 0.58 0.24 0.58 0.33 0.35 -0.38 1.00 0.45 
IJ 0.17 0.16 -0.03 0.04 0.47 0.77 0.48 0.28 0.18 0.03 0.45 1.00 

 
 
 

Table 2. Factor-loading matrix obtained from GRBASI and RASATI scales. 
 

Scaling system Scale F1 F2 F3 F4 

RASATI 
(Brazil) 

RB 0.07 -0.02 0.00 0.99 
HB -0.31 0.93 0.00 0.00 
BB 0.35 0.79 -0.12 -0.09 
AB 0.78 0.04 0.14 -0.06 
SB -0.70 0.05 0.53 0.04 
IB 0.11 -0.05 0.92 0.02 

GRBASI 
(Japan) 

GJ 0.08 0.69 0.30 0.52 
RJ -0.05 0.00 0.08 0.95 
BJ 0.17 0.91 0.07 -0.02 
AJ 0.92 -0.02 0.10 0.10 
SJ -0.59 0.64 0.39 0.01 
IJ 0.00 0.14 0.91 0.08 

 

 
 

 

Mean rating scores were calculated for the 12 scales of 
RASATI and GRBASI, then correlation coefficients were 
analyzed, and principal factor analysis with varimax rotation 
was applied. Regression analysis was carried out between the 
factor scores and acoustic parameters extracted with MDVP 
(Kay Pentax Multi-Dimensional Voice Program Advanced 
Model 5105) (8) and Praat, which are widely used on a daily 
basis in voice clinics. 

3. Results 
The mean rating scores were calculated for 12 scales of 
RASATI and GRBASI, then inter-relations were analyzed by 
Fisher’s linear correlation coefficient and by linear regression 
analysis. The inter-relations between the rating scores of 
corresponding scales in the RASATI and GRBASI were high, 
as shown in Table 1, Figures 1 and 2.  
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Figure 1. Relationship between Roughness (RB) in RASATI and 
Roughness (RJ) in GRBASI. The linear correlation coefficient is 
0.91, the accounting-for-rate is 0.83. 
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Figure 2. Relationship between Breathiness (BB) in RASATI 
and Breathiness (BJ) in GRBASI. The linear correlation 
coefficient is 0.86, the accounting-for-rate is 0.74. 
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Figure 3. F0 extracted by MDVP and mean pitch extracted by 
Praat.  
 

Principal factor analysis with varimax rotation was applied 
and summarized in Table 1. Also inter correlations between 12 
scales were calculated through principal components analysis 
(Table 2). The four factors accounted for 85.7% of the total 
variance in the 12 scales of the RASATI and GRBASI.  

The extracted factors have common loading structures 
between RASATI and GRBASI as follows: AB (Brazilian 
asthenic) and AJ (Japanese asthenic) have high loadings (0.78, 
0.92 respectively) only on F1, suggesting F1 represents asthenia. 
IB (Brazilian instability) and IJ (Japanese instability) have high 
loadings (0.92, 0.91) only on F3, suggesting F3 represents 
instability. RB (Brazilian roughness) and RJ (Japanese 
roughness) have high loadings (0.99. 0.95) only on F4, 
suggesting F4 represents roughness.  

The factor loadings are somewhat complex for the other 
scales. BJ (Japanese breathiness) has a high loading (0.91) only 
on F2, suggesting F2 represents breathiness for Japanese users 
of GRBASI. Therefore, we tentatively termed F2  as 
“Japanese” breathiness or noisiness. On the other hand, BB 
(Brazilian breathiness) is a combination of F1 and F2 as 
0.35*F1+ 0.79*F2. Interestingly, HB (Brazilian harshness) is 
also a combination of F1 and F2 as -0.31*F1+ 0.93*F2. BB and 
HB  contain F2 as a common factor and F1 as a contrasting 
factor. Both BB and HB increase when Noisiness (F2) increases, 
although BB increases while HB decreases when Asthenia (F1) 
increases.  

The major difference between SB (Brazilian strain) and SJ 
(Japanese strain) is the loading on F2. SB is predicted as a 
combination of -0.70*F1+ 0.53*F3, while SJ as a combination 
of -0.59*F1+ 0.64*F2+ 0.39*F3.  SJ increases when Noisiness 
(F2) increases for Japanese users of GRBASI, but this relation 
was not found for Brazilian users of RASATI. However, both 
SB and SJ increase when asthenia (F1) decreases and instability 
(F3) increases. For Japanese users of GRBASI, Strain is 
perceived as noisiness and instable and for Brazilian users of 
RASATI sounds as an instable voice. GJ is a combination of F2, 
F3 and F4, as 0.69*F2+ 0.30*F3+ 0.52*F4.  

GJ (Japanese Grade-of-hoarseness) has only a small 
loading, 0.08, on F1, suggesting GJ is the most independent of 
asthenia (F1).  

For acoustic correlates, regression analysis was carried out 
between the factor scores and acoustic parameters extracted 
with MDVP (Kay Pentax Multi-Dimensional Voice Program 
Advanced Model 5105) and Praat. In the results obtained, for 
example, for F0, both MDVP and PRAAT remained closely 
aligned with the measurement from the data samples, as shown 
in Figure 3, but were different for jitter, even for the common 
parameters defined in a similar term, as shown in Figure 4. 

This difference may result from different algorithms 
between MDVP and Praat. Therefore, the maximum 
accounting-for-rate in the regression analysis for the scores of 
each factor was searched for in the parameters provided by 
MDVP and Praat. 

The maximum accounting-for-rate in the linear regression 
analysis for the F1 score was obtained with SPI (Soft Phonation 
Index, p<0.0001, r=0.45). The relation was significant between 
F2 and mean harmonics-to-noise ratio. (p<0.0001, r=0.57) as 
shown in Figure 5. Also, the relation was significant between 
F2 and VTI (Voice Turbulence Index, p<0.0001, r=0.51). The 
nonlinear relation between F3 and standard deviation of pitch 
(SD) was significant (F3=-1.66 + 0.89*SD - 0.082*SD2 + 
0.003SD3, p<0.0001, r=0.76). For F4, the relation was 
significant with the mean pitch. (p<0.0001, r=0.81), and the 
absolute local jitter (p<0.0001, r=0.77). 

4. Discussion 
Despite the differences of the languages, the results obtained in 
the present study showed significant interrelations between the 
two scaling systems. Asthenia extracted as F1, instability 
extracted as F3, and roughness extracted as F4 were found as 
the common factors between the GRBASI and RASATI scaling 
systems.   

F1 can be interpreted to represent asthenia, which contrasts 
with strain voice quality. It indicates that when F1 increases, AB 
and BB increase while HB and SB decrease in the RASATI 
scale, and AJ increases but SJ decreases in the GRBASI scale. 
This result reflects the fact that asthenia versus strain is 
considered perceptually as the contrast between 
weak/hypofunctional versus tense/hyperfunctional voice.  

F2 was tentatively termed as “Japanese” breathiness or 
noisiness and indicates that when vocal noisiness increases, HB 
and BB increase in the RASATI scale, and BJ, SJ and GJ 
increase in the GRBASI scale. F3 can be represented as vocal 
instability, and provided information that variables for 
Brazilian and Japanese are in agreement, since IB (0.92), IJ 
(0.91), SB (0.53), SJ (0.39) and GJ (0.30) are positively 
correlated with F3. This relation (p<0.0001, r=0.76) is a 
straightforward of instability in fundamental frequency.  
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Figure 4. PPQ extracted by MDVP and Jitter (ppq5) extracted 
by Praat.  
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Figure 5. The relation between the F2 score and Mean 
Harmonics-to-Noise ratio (HNR). The larger the F2 score is, 
the larger the Mean Harmonics-to-Noise ratio [F(1,98)=47.9, 
p<0.0001, r=-0.57, r2=0.33].  
Solid line: F2 = 1.717 - .123 * HNR.  
 
F4 can be interpreted to represent roughness. It is a common 
factor for Brazilian RASATI and Japanese GRBASI, which 
does not correlate with other scales except GJ. If a voice has a 
high RB score in RASATI, then it has also a high RJ score and a 
high GJ score in GRBASI. It should be noted that roughness is 
an independent factor which has the least loading with other 
scales such as HB (0.00) or BB (-0.09) in RASATI, and BJ 
(-0.02) in GRBASI. These results, p<0.0001, r=0.81 for the 
mean pitch and p<0.0001, r=0.77 for the absolute local jitter 
suggest that roughness is a voice quality clearly discriminated 
from other voice qualities, and is related to perceptual beats or 
dissonance between partials or sub-harmonics generated by 
rapid fluctuations in pitch, amplitude or even in waveform 
which is not necessarily irregular (9,10).  

Although harshness (HB) is included only in RASATI, it 
can be translated into GRBASI. When asthenia (F1) increases, 
HB decreases, while BB increases. Both HB and BB increase 
when noisiness (F2) increases. This result indicates that 
harshness describes noisiness without asthenia while 
breathiness is noisiness with asthenia in RASATI. As both HB 
and BB have a small loading (0.00, -0.09) on roughness (F4), 
these two scales are most independent of roughness. Harshness, 
which is noisiness with less asthenia (or strong strain) in 

RASATI, can be expressed as noisiness with strong strain in 
GRBASI. 

Based on the results of factor analysis, it is shown that 
GRBASI and RASATI have common structures for asthenia 
(F1), instability (F3) and roughness (F4), while they have 
different structures for strain and breathiness. Strain in 
RASATI correlates with instability without asthenia, while it 
correlates with noisiness and instability contrasting asthenia in 
GRBASI. Breathiness corresponds to a combination of 
noisiness with asthenia in RASATI, while it is noisiness in 
GRBASI. Harshness, which is only in RASATI not in GRBASI, 
represents noisiness without asthenia (or with strain), and is 
represented by a combination of noisiness with strain in 
GRBASI. Grade-of-Hoarseness, which is in GRBASI not in 
RASATI, is represented as a combination of noisiness, 
roughness and instability with loadings of 0.69, 0.52 and 0.30, 
respectively. 

5. Conclusion 
This study made a perceptual comparison between the RASATI 
and GRBASI scaling systems to verify the correlation and 
reliability between them. Despite the differences of the 
languages, the results showed significant interrelations between 
these two scaling systems, even though they originate in 
different cultural/linguistic backgrounds, and intercultural 
agreement seems to be possible. 
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