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Background: Auditory perceptual assessment is one of the important evaluations for voice 
assessment. Among the available auditory-perceptual assessments, the grade, roughness, breathiness, 
asthenia, strain (GRBAS) auditory perceptual scale has attracted the attention of many researchers 
and therapists in Iran and other parts of the world. The GRBAS scale is a perceptual voice assessment 
scale that subjectively assesses voice quality; however, the audio samples in the original GRBAS scale 
that are used as training tools for raters are Japanese. There are various segmental and suprasegmental 
differences between the Japanese and Persian languages since these factors can affect the accuracy of 
the perceptual evaluation. 

Objectives: This research aims to investigate the inter-rater agreement among the Persian raters who 
only had access to the Japanese samples in the main profile.

Methods: In this study, 8 speech and language pathologists were selected as raters with more than 
5 years of clinical experience in evaluating and treating voice disorders. Several 137 audio samples, 
containing the prolongation of vowel /a/ and reading the standard text “Grandfather Passage” were 
provided to the participating raters. The raters were asked to score the audio samples based on 
the GRBAS auditory perceptual scale. The results were statistically analyzed via the Cohen kappa 
coefficient.

Results: The highest agreement in the R parameter was related to rater number 5 (kappa=0.585) 
while the lowest value was related to parameter S, related to rater number 1 (kappa=-0.018).

Conclusion: According to the results, the clinical experience of raters using the Japanese samples 
cannot lead to an increase in the agreement and ability of Persian-speaking raters in evaluating 
Persian samples.
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Introduction

oice is an auditory perception term that 
describes an audible sound that is made 
by the larynx and represents parameters, 
such as pitch, loudness, and quality [1]. 
An abnormal voice attracts the attention 
of the listeners, does not meet the profes-

sional and social needs of the person, and is not appropri-
ate for the age, gender, and social status of the speaker 
[1]. Although we believe that voice disorders exist when 
the quality, pitch, and loudness of a person’s voice are 
different from other people who are similar to them in 
terms of age, gender, and cultural and social class, there 
is still no fixed criterion for identifying a normal voice. 
We considered a wide range of sounds as normal [1]. A 
comprehensive assessment of voice is the first step to ef-
fectively treating voice disorders [2]. To evaluate differ-
ent aspects of voice production, 4 approaches are used 
among therapists as follows [3]:

1) Aauditory-perceptual assessment, 2) acoustic as-
sessment, 3) aerodynamic assessment, and 4) imaging.

Among experienced voice therapists, perceptual as-
sessments are one of the most widely used clinical as-
sessments [4, 5]. Some voice therapists and researchers 
have progressed a step further and considered perceptual 
evaluations as the gold standard for classifying voice 
disorders [6, 7]. Among the existing perceptual assess-
ment scales, several scales exist that, in addition to many 
studies based on them, have many clinical applications 
(compared to other available evaluation tools) [8-10]. In 
the meantime, the grade, roughness, breathiness, asthe-
nia, strain (GRBAS) auditory perceptual scale has at-
tracted the attention of many researchers and therapists. 
In addition to being a valid scale for assessing voice 
quality [11, 12], this scale is also used by speech therapy 
students as an educational tool [12].

The GRBAS scale is a perceptual assessment tool 
that assesses the overall dysphonia grade, roughness, 
breathiness, asthenia, and strain. The GRBAS scale was 
designed by Hirano in 1981 in Japanese and the form of 
a profile [13]. GRBAS is a 5-parameter scale that attri-
butes qualitative values to the quality of a person’s voice. 
Despite the simplicity and quick implementation method 
[5, 14], and the good correlation that this scale has with 
acoustic parameters [15], many factors, such as listener 
experience [12, 16, 17], cultural and social factors [9, 18, 
19], the severity of voice damage [19], and the type of 
speech task [20] can affect a person’s auditory judgment. 
[21]. A group of experts believes that each person’s per-
ception of voice goes back to their past linguistic experi-
ences [22]. Also, another group of researchers believes 
that the effect of familiarity with a language can affect 
the better identification of the characteristics of the voice 
[23, 24]. Yiu et al. investigated the role of cultural and 
linguistic differences in the perception of sound quality. 
In this research, 40 speech and language pathologists 
from Australia and Hong Kong were asked to evaluate 
the quality of breathiness and harshness of voice. Ac-
cordingly, there is evidence of the influence of language 
and culture on the perception of some features of a sound 
[25]. Vaz Freitas et al. investigated inter-reliability and 
intra-reliability based on the GRBAS scale. The results 
showed a 95% intra-rater correlation and a higher cor-
relation between the 3 parameters of the overall intensity 
of the disorder (G), roughness (R), and breathiness of the 
voice (B), and a lower correlation between the 2 param-
eters of weakness (A) and effort and struggle in the voice 
(S). Also, weak inter-rater reliability was observed be-
tween 40% of raters [26]. Chaves et al. investigated the 
effect of the mother tongue on the perceptual evaluation 
of Canadian and Brazilian speech and language patholo-
gists. In this research, 46 samples of continuous speech 
(extracted from 35 women and 11 men) and 46 samples 
of vowel stretching (extracted from 37 women and 9 
men) based on the GRBAS scale were evaluatedby two 
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 What is “already known” in this topic:

GRBAS scale is Auditor-perceptual voice assessment tool. Using this scale is simple and fast. However,some 
parameters such as language of raters can affect the results obtained. These effects can be different according to 
the characteristics of each language.

 What this article adds:

The characteristics of Persian language can affect the judgment of raters using the GRBAS auditory perception 
scale.
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groups of speech and language pathologists from both 
countries. In this research, moderate to weak values were 
reported for inter-rater reliability [27].

All the aforementioned studies in this section empha-
size the importance of considering linguistic features as 
an influential factor in perceptual evaluations. Language 
differences can cause differences in the perception of dif-
ferent features of a voice. In some languages, the dif-
ference in linguistic features is small; therefore, it does 
not have a significant impact on perceptual evaluation. 
On the contrary, in some languages, these differences are 
significant and can cause great differences in evaluation. 
This difference can be such that a voice is considered 
normal in one country and abnormal in another country. 
Hence, apart from considering the research results, at-
tention should be paid to the difference between the two 
languages.

Therefore, the purpose of this study is to investigate the 
agreement rate of Persian language raters on the GRBAS 
auditory-perceptual scale who only had access to the 
Japanese samples in the main profile.

Materials and Methods

To check the inter-rater agreement, 137 voice samples 
were collected from patients referred to the speech ther-
apy clinic of the Iran University of Medical Sciences. 
These samples were prepared by the BBC Pro Sound 

recorder and BBS-MU-435 unidirectional-Hong Kong 
microphone. These samples contained reading a stan-
dard passage (grandfather passage) and prolongation of 
the vowel /a/, which is necessary to perform a perceptual 
assessment based on the GRBAS auditory-perceptual 
scale. For ease of access, these samples were uploaded 
on the internet along with the scoring from 8 raters, 7 
of whom were speech-language pathologists and one of 
the raters was a laryngology specialist. All raters who 
had more than 5 years of experience in the auditory-per-
ceptual voice assessment were selected to perform the 
assessment. Audio samples were played once for them 
on the internet and then were asked to score each of the 
GRBAS parameters based on it. After scoring, the sam-
ple was out of reach of the evaluator and it was not pos-
sible to change it. The data were analyzed via the SPSS 
software, version 25.

Results

To check the agreement rate between the raters, we 
used the Cohen kappa statistics. The results are summa-
rized in Table 1.

The highest agreement in the G parameter is related 
to rater number 4 (kappa=0.546) and the lowest value 
is related to rater number 2 (kappa=0.073), the highest 
agreement in the R parameter is related to rater number 5 
(kappa=0.585), and the lowest is related to rater number 
3 (kappa=0.073), the highest agreement in parameter B 

Table 1. The inter-rater agreement based on the kappa coefficient
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Rater 1 0.163 0.401 0.132 0.271 0.138 0.418 0.049 0.144 0.018- 0.189

Rater 2 0.073 0.339 0.096 0.380 0.079 0.240 0.254 0.418 0.284 0.379

Rater 3 0.230 0.343 0.073 0.207 0.164 0.333 0.158 0.317 0.209 0.319

Rater 4 0.302 0.546 0.288 0.377 0.223 0.590 0.153 0.509 0.212 0.473

Rater 5 0.424 0.505 0.379 0.585 0.278 0.495 0.245 0.351 0.296 0.532

Rater 6 0.335 0.482 0.333 0.341 0.299 0.404 0.324 0.382 0.333 0.442

Rater 7 and 8** 0.366 0.320 0.223 0.224 0.296

Notes: * To calculate the inter-rater agreement, firstly, the agreement of rater number 1 with rater number 2 and later is calculated, and in 
examining the inter-rater agreement number 2, the agreement of this rater with rater number 3 and later is calculated.

** To calculate the inter-rater agreement, firstly, the agreement of rater number 1 with rater number 2 is calculated, and in the review of 
the inter-rater agreement number 2, the agreement of this rater with rater number 3 is calculated, in the case of rater number 7, only rater 
number 8 remains, therefore, the minimum and maximum value is not relevant.
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is related to rater number 4 (kappa=0.509) and its lowest 
value corresponds to rater number 2 (kappa=0.079). The 
highest agreement in parameter A is related to rater num-
ber 4 (kappa=0.509) and its lowest value is related to 
rater number 1 (kappa=0.049). The highest agreement in 
parameter S is related to rater number 5 (kappa=0.532) 
and the lowest value is attributed to rater number 1 (kap-
pa=-0.018).

Discussion

This study aimed to investigate the agreement between 
raters on the GRBAS scale among Persian language rat-
ers who only had access to Japanese samples for train-
ing. The results of this research showed a weak to mod-
erate inter-rater agreement. These results indicated that 
considering that the Persian language raters only have 
access to the Japanese samples included in the main 
sample of the GRBAS auditory perception scale for 
training, there was a weak agreement between them in 
determining the scores of the GRBAS auditory percep-
tion scale in the Persian samples. Similar to the results 
obtained in this research, in the study of Vaz Freitas et al. 
poor inter-rater reliability was reported among half of the 
participants in the research [26]. Also, in the research of 
Chaves et al., which investigated the effect of language 
in perceptual evaluation, moderate to weak values were 
reported for inter-rater reliability. This is following the 
results obtained in this research [27].

On the other hand, the moderate to a weak inter-rater 
agreement is proof of the impact of language on percep-
tual evaluation. This finding is similar to what Yiu et al. 
stated about the role of language and culture differences 
in the perception of sound quality [25].

Conclusion

A moderate to weak agreement was observed between 
Persian-speaking raters for scoring Persian samples 
based on the GRBAS listening perception scale. There-
fore, considering the important role of language, differ-
ences in loudness, leaning, and the degree of breathiness 
of the voice that may be considered normal or abnormal 
in different cultures, in perceptual raters, the access of 
Persian language raters to reliable Persian samples can 
play an important role in increasing the inter-raters’ 
agreement.
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مقاله پژوهشی

GRBAS بررسی توافق بین ارزیاب های فارسی زبان برروی مقیاس ادارکی شنیداری

مقدمه ارزیابی ادراکی شنیداری یکی از ارزیابی های مهم برای ارزیابی صدا است. از میان ارزیابی های ادارکی-شنیداری موجود، مقیاس 
 GRBAS توجه بسیاری از محققان و درمانگران را در ایران و سایر نقاط جهان به خود جلب کرده است. مقیاس ،GRBAS ادراکی شنیداری
کیفیت صدا را به صورت ادراکی ارزیابی می کند. با این حال، نمونه های صوتی موجود در مقیاس اصلی GRBAS که به عنوان ابزار آموزشی 
برای ارزیاب ها استفاده می شود، ژاپنی هستند. تفاوت های بین زبان ها می توانند بر دقت ارزیابی ادراکی تأثیر بگذارند. بر این اساس، این 
تحقیق با هدف بررسی توافق بین ارزیاب ها در بین ارزیاب های فارسی زبانی که فقط به نمونه های ژاپنی در نمایه اصلی دسترسی داشتند، 

انجام شد تا از این طریق بتوانیم اهمیت زبان در این نوع ارزیابی را بررسی کنیم. 
مواد و روش ها در این مطالعه 8 آسیب شناس گفتار و زبان با بیش از 5 سال سابقه بالینی در ارزیابی و درمان اختلالات صدا به عنوان 
ارزیاب انتخاب شدند. تعداد 137 نمونه صوتی شامل کشیده گویی واکه /a/ و خواندن متن استاندارد "پدربزرگ" در اختیار ارزیاب های 
شرکت کننده قرار گرفت. از ارزیاب ها خواسته شد تا نمونه های صوتی را بر اساس مقیاس ادراکی شنوایی GRBAS امتیاز دهند. نتایج با 

استفاده از ضریب کاپا کوهن مورد تجزیه و تحلیل آماری قرار گرفت.
یافته ها بیش ترین توافق مربوط به پارامتر R و ارزیاب شماره 5 با )kappa=0/585( و پایین ترین میزان توافق مربوط به پارامتر S و ارزیاب 

شماره 1 با )kappa=-0/018( بود.
نتیجه گیری زبان فارسی و تفاوت آن با زبان ژاپنی می تواند روی قضاوت ارزیاب ها اثر بگذارد.
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