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Summary: Summary objective. The purpose of this study was to assure a reliable and valid European Portu-
guese (EP) version of Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V). This resulted in the second EP
version of CAPE-V (II EP CAPE-V), with permission granted by American Speech-Language-Hearing Association.
Study design. This is a transversal, observational, descriptive, and comparative study.
Methods. Retranslation of CAPE-V into EP was reviewed by an EP linguistic expert for content validity. A total of
20 subjects: 10 male individuals (mean age = 45) and 10 female individuals (mean age = 43) formed a control group
(n = 10) and a dysphonic group (n = 10) were matched by age and gender. All subjects’ CAPE-V phonatory tasks were
captured with PEYLE PMENI (China) microphone and recorded with TASCAM DR-05 (Tokyo, Japan). Fourteen speech-
language pathologists voice experts (>5 years of clinical practice) rated 26 voice samples with 6 repeated samples added
for intrarater reliability. All voice samples were heard using AKG K101 (Europe) headphones and were rated in two
sessions with a 1-week interval: one with the II EP CAPE-V; and the second with the GRBAS scale to establish for
inter-rater reliability and construct and concurrent validity. Statistical analysis for inter-rater reliability was obtained
with the intraclass correlation coefficient. Intrarater reliability was obtained with Pearson correlation. Construct and
concurrent validity were performed with Student t test and multiserial correlation coefficient, respectively. SPSS 22.0
(IBM Corp, Armonk, NY) and LISREL 8.8 (Scientific Software International, Inc, Chicago, IL) were used with sig-
nificance level cut-off points: r > 0.70 and α = 0.05.
Results. High inter-rater reliability was obtained for all vocal parameters (intraclass correlation coefficient > 0.84)
revealing good equivalence. Intrarater reliability was high (r > 0.87) for overall severity, breathiness, and pitch; good
(r = 0.73) for strain; and moderate (r > 0.61) for roughness and loudness. These results revealed good reproducibility
and stability of the II EP CAPE-V over time. Content validity was assured by an EP linguistic expert. Construct va-
lidity was obtained for all vocal parameters (P < 0.05), except for strain (P = 0.52), revealing these were the salient
parameters for rating normal and dysphonic voices samples. Concurrent validity between the II EP CAPE-V and the
GRBAS scales had strong correlations (r > 0.89) for overall severity/grade, roughness, and breathiness parameters, sug-
gesting both instruments measure the same construct.
Conclusions. The II EP CAPE-V is a reliable and valid instrument for auditory-perceptual evaluation of the EP pop-
ulation, with all psychometric measures assured.
Key Words: CAPE-V–Voice evaluation–Auditory-perceptual evaluation–Voice disorders–Voice quality.

INTRODUCTION

Auditory-perceptual evaluation is part of a multidimensional voice
evaluation.1 This is a worldwide valued procedure,1–4 and it is
claimed to be the “golden standard” to document voice disorders.3,5

In an effort to standardize auditory-perceptual evaluation, dif-
ferent schemes and scales have been specifically designed. The
grade, roughness, breathiness, asthenia, strain (GRBAS) scale6

and the Consensus Auditory-Perceptual Evaluation of Voice
(CAPE-V)7 are widely used by health and/or educational pro-
fessionals in the field of voice (ie, speech-language pathologists
[SLPs], otorhinolaryngologist (ENT), and voice teachers). The
scale used is selected depending on specific clinical or research
purposes.8

According to the current standards of evidence-based medi-
cine, any health status evaluation instrument must be reliable
and valid to be clinically useful.1,9 These psychometric charac-
teristics assure the integrity and quality of a measurement
instrument.10,11 Reliability is the degree to which an instrument
is free from random error or the extent to which obtained scores
can be reproduced.9,12,13 Inter-rater reliability determines the equiv-
alence of ratings obtained with an instrument when used by
different raters.11 Intrarater reliability or test-retest reliability is
the reproducibility or stability measure of an instrument over
time.9,13 This reliability is determined by the administration of
the same instrument to the same group of raters at two different
moments.9–11,13 For both inter- and intrarater reliability, the
acceptable coefficient threshold levels are 0.70 for group com-
parisons and 0.90-0.95 for individual measurements over time.9,13

Validity of an instrument is the degree to which the instrument
measures what it purports to measure.9,11–13 The Scientific Ad-
visory Committee of the Medical Outcomes Trust determined
that validity has three aspects: content, construct, and criterion.9

Content validity reflects the items included adequacy to the domain
of the instrument.10 Construct validity is the degree to which an
instrument measures the construct under study.14 Concurrent
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validity is a type of criterion-related validity, where evidence is
showed by the extent to which the scores of the instrument are
related to a criterion measure.9,13 To determine this validity, scores
of an instrument are correlated to the scores of another one that
measures the same construct on the same subjects.11

Auditory-perceptual evaluation is often considered to be sub-
jective and influenced by several factors such as listeners (eg,
listeners experience and background), voice stimuli, and rating
scales.3,4,15–25 However, variability can be minimized when in-
fluential known factors are identified and experimental procedures
are well designed and controlled.3,26

The CAPE-V’s psychometric characteristics have been well
reported in the literature.8,26–33 CAPE-V inter-reliability was high
(>0.70) for overall severity, roughness, breathiness, strain, pitch,
and loudness parameters (Table 1). High intrarater reliability
(>0.70) was reported for CAPE-V parameters, across several
studies (Table 2). CAPE-V content validity was assured by dif-
ferent professionals (eg, SLPs, linguistics, and phoniatrics),
depending on the language translation (eg, Brazilian Portu-
guese, European Portuguese [EP], Italian, and Spanish). CAPE-V
construct validity was assured for the Italian and Brazilian Por-
tuguese CAPE-V versions.8,30 Student t test results revealed
significant differences between normal and dysphonic voice
samples for all six CAPE-V parameters (P < 0.0001) for both
Italian and Brazilian versions. Concurrent validity was found based
on the high correlations (r > 0.70) between four comparable

CAPE-V and GRBAS parameters: overall severity/grade, rough-
ness, breathiness, and strain (Table 3).

Nevertheless, several methodological and statistical differ-
ences could have influenced CAPE-V psychometric measures
previously reported. Inter-rater reliability was often based on a
reduced number of listeners (<4),8,26–30,32 which limited the power
of results. Zraick et al33 were the only authors who tested a large
number of listeners (n = 21) for inter-rater reliability. Most CAPE-V
studies used SLPs who specialized in voice disorders with more
than 5 years of clinical experience.8,29–31,33 Usually, experienced
listeners reveal better inter-rater reliability when compared to
inexperienced listeners.24,25,34,35 Some studies provided only dys-
phonic voices samples to the listeners,26,27,29 whereas others provided
normal and dysphonic voice samples.8,30,32,33 The study of Karnell
et al28 was the only investigation that provided balanced voice
samples, matched by age and gender. Voice samples have been
presented to listeners in the same sequence,26,27,29,30,33 or in two
different randomized sequences.8,28,32 In most studies, repeated
voice ratings were separated by a 1-week interval.28–30,32

Intrarater reliability procedures also varied across several studies.
In some studies, listeners judged all voice samples twice,28,30

whereas in other studies, they judged a subset of total voice
sample.8,29,32,33 The number of phonatory tasks also varied. Some
used all three CAPE-V phonatory tasks,8,28,30–32 whereas others used
only some of them: sustained vowels, reading aloud sentences
and a text26,27, repeating aloud sentences,29 or spontaneous speech.33

TABLE 1.

CAPE-V Inter-rater Reliability Across Different Studies

Study
Statistical

Analysis (>0.70)

Vocal Parameters

Overall
Severity Roughness Breathiness Strain Pitch Loudness

Karnell et al (2007) r 0.88 NA NA NA NA NA
Jesus et al (2009a) Ρ 0.964 0.834 0.991 0.659 0.500 1.000
Kelchner et al (2010) ICC 67% 68% 71% 35% 68% 63%
Zraick et al (2011) ICC 0.76 0.62 0.60 0.56 0.54 0.28
Nemr et al (2012) ICC 0.911 0.870 0.897 0.828 NA NA
Mozzanica et al (2013) ICC 0.92 0.91 0.90 0.76 0.83 0.82
Núñez-Batalla et al (2015) ICC >0.833 >0.750 >0.769 >0.648 >0.710 >0.545

Abbreviation: NA, not available.

TABLE 2.

CAPE-V Intrarater Reliability Across Different Studies

Study
Statistical

Analysis (>0.70)

Vocal Parameters

Overall
Severity Roughness Breathiness Strain Pitch Loudness

Karnell et al (2007) r >0.88 NA NA NA NA NA
Kelchner et al (2010) ICC 87% 82% 82% 63% 78% 79%
Zraick et al (2011) r 0.57 0.77 0.82 0.35 0.78 0.64
Nemr et al (2012) ICC 0.927 NA NA NA NA NA
Mozzanica et al (2013) ICC 0.92 0.92 0.90 0.89 0.88 0.80
Núñez-Batalla et al (2015) ICC >0.972 >0.969 >0.952 >0.921 >0.894 >0.851

Abbreviation: NA, not available.
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The CAPE-V’s content validity was analyzed into its trans-
lation and adaptation in different languages: Brazilian Portuguese,
EP, Italian, and Spanish. This was ensured by different profes-
sionals, depending on the language translation. The first CAPE-V
translation into EP was performed by Jesus et al.27 However, the
sentences developed did not accomplish the sentences’ origi-
nal purposes, with the phonetic targets specified in the original
CAPE-V. Thus, this translation did not guarantee the content va-
lidity in comparison to the original instrument.

CAPE-V construct validity has little data available, since the
construct validity of an instrument is often developed over time.
The Italian and Brazilian Portuguese studies were the only ones
that reported this CAPE-V psychometric measure.8,30

The present study aimed to develop a reliable and valid second
EP version of the original CAPE-V,7,36 incorporating sentences
meeting the original CAPE-V’s purposes and where all the psy-
chometric measures were assured: inter- and intrarater reliability,
as well as content, construct, and concurrent validity.

METHODS

This was a transversal, observational, descriptive, and compar-
ative study. All subjects signed an informed consent approved
by the Ethics Committee of Hospital da Luz (CES/006/2015/
PA, 2015).

Speakers

Twenty speakers participated in this study: 10 male individu-
als (mean age = 45) and 10 female individuals (mean age = 43),
divided into a control group (CG = 10) and a dysphonic group
(DG = 10); subjects were matched by age and gender (Table 4).
Inclusion criteria for the CG were (1) no organic or functional
laryngeal disorder confirmed by indirect laryngoscopy; (2) native
EP speaker; (3) over 18 years old; and (4) adequate literacy ability
for the purposes of the study. Criteria for DG were (1) pres-
ence of organic or functional laryngeal disorder confirmed by
indirect laryngoscopy; (2) native EP speaker; (3) over 18 years
old; and (4) with adequate literacy ability for the purposes of
the study. Exclusion criteria were (1) a history of cognitive, or
speech and language disorders; and (2) allergy, vocal com-
plaints, and/or breathing problems on the day of voice recording.
The samples forming both groups were nonrandomized, con-
venient samples.

Listeners

Fourteen SLPs were recruited as listeners. Inclusion criteria were
(1) more than 5 years of voice clinical experience; (2) weekly
voice patient caseload; (3) bilateral normal hearing limits for
speech purposes; (4) experience using the CAPE-V instrument
for the evaluation of voice; (5) experience using the GRBAS scale;
and (6) native EP speaker. Exclusion criteria were (1) history
of cognitive or speech and language disorder. Two men (mean
age = 28) and 12 women (mean age = 38) participated as lis-
teners. The average length of their clinical voice experience was
11 years (Table 5).

Equipment

Voice samples were captured with a PYLE PMEMI (China)
headset microphone, electret condenser, omnidirectional with fre-
quency response 20 Hz-20 KHz and sensitivity −44 dB ± 3 dB,
and recorded on a TASCAM DR-05 (Tokyo, Japan) portable
digital recorder, 16 bits, mono, with a sample frequency of
44,100 Hz. Ambient noise was always below 50 dB, measured
by a Rolls SLM305 digital sound level meter.

Instruments

For this study two instruments were used to collect audio-
perceptual data: II EP CAPE-V (Appendix A) and GRBAS.6

II EP CAPE-V is an instrument with determined voice data col-
lection and scoring procedures. Voice sample was composed

TABLE 3.

CAPE-V and GRBAS Concurrent Validity Across Different Studies

Study Statistical Analysis (>0.70)

Vocal Parameters

Overall Severity/Grade Roughness Breathiness Strain

Karnell et al (2007) r 0.95 0.90 0.89 0.91
Jesus et al (2009b) ρ 0.60 0.26 0.80 NA
Zraick et al (2011) r 0.80 0.76 0.78 0.77
Nemr et al (2012) r 0.80 NA NA NA
Mozzanica et al (2013) r 0.92 0.84 0.87 0.79
Núñez-Batalla et al (2015) ICC 0.874 0.849 0.612 0.843

Abbreviation: NA, not available.

TABLE 4.

Speakers CG and DG Matched by Age and Gender

Gender Age (y) CG DG

M 34 1 1
37 1 1
42 1 1
52 1 1
61 1 1

F 30 1 1
34 1 1
44 1 1
52 1 1
55 1 1

Total 10 10

Abbreviations: F, female; M, male.
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by three phonatory tasks: sustained [a, i] three times each for
3-5 seconds, reading aloud six sentences, and 20 seconds of
spontaneous speech in response to the prompt “Tell me about
the place where you grew up.” Listeners judged the following
six vocal parameters: (1) overall severity, (2) roughness, (3)
breathiness, (4) strain, (5) pitch, and (6) loudness using a visual-
analog scale of 100 mm. Deviance degree was marked using a

tick mark on the scale. Leftmost portion of the line reflected
normal voice or nonexistence of a vocal parameter. The right
end of the scale reflected the most extreme deviance percep-
tion. Below the visual-analog scale line, general regions were
evenly displayed as supplement categorical severity indicator (eg,
“MI” mildly deviant, “MO” moderately deviant, and “SE” se-
verely deviant), using terminology familiar to listeners.

The GRBAS scale6 does not have a specific procedure protocol
for voice sample collection, documentation, or evaluation. This
scale evaluates the following audio-perceptual vocal param-
eters: grade (G), rough (R), breathy (B), asthenic (A), and strained
(S), in a four-point, ordinal scale from 0 (normal) to 3 (extreme).

Procedures

The flowchart of Figure 1 represents the research design of II EP
CAPE-V and the sequence of procedures followed during this study.

CAPE-V retranslation
A psychometric analysis of the first EP CAPE-V translation27

revealed that the sentences proposed mirror neither all the
CAPE-V original sentences’ purposes nor the phonetic targets.
A permission to retranslate and adapt the CAPE-V into EP was
granted by American Speech-Language-Hearing Association. II
CAPE-V was designed to fulfill the requirements established
under the original CAPE-V.7,36 The six new sentences proposed

TABLE 5.

Distribution of Listener’s Subjects by Age and Year of

Experience

Age (y) Gender n Experience (y) Gender n

17-29 M 2 3–5 M 0
F 4 F 2

30-39 M 0 6–10 M 2
F 4 F 5

40-49 M 0 10–20 M 0
F 1 F 2

50-59 M 0 >20 M 0
F 2 F 3

>60 M 0 14
F 1

Total 14 14

Abbreviations: F, female; M, male.

FIGURE 1. II EP CAPE-V research design and sequence procedures.
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for the reading aloud task were conceptualized and adapted to
EP linguist context and reviewed by a Portuguese linguist. The
following were the new sentences:

Sentence (A) Num domingo esteve sol e fui com o avô António
à explanada Évora comer uma empada (On Sunday, it was sunny
and I went with grandfather António to the terrace of the Évora
cafe to eat a pie). This sentence target was to examine the
coarticulatory production of all oral and nasal EP vowels.
Sentence (B) Segundo Simão, só Samuel sabe (According to Simão,
only Samuel knows). This sentence target was to assess soft glottal
attacks and voiceless to voiced transitions through a sentence
that only contains words that emphasize easy onset with (s).
Sentence (C) A Zé, mãe do Gabriel, deu-lhe um bolo de laranja
e vinho velho de Runa (Zé, Gabriel’s mother, gave him an orange
cake and old wine from Runa). This sentence target was to assess
possible voiced stoppages/spasms through the production of all
EP voiced phonemes.
Sentence (D) É hora da Urraca ir à caça (It is time for Urraca
to go hunting). This sentence target was to assess possible hard
glottal attacks through words beginning with vowels that may
elicit a hard glottal attack.
Sentence (E) Onde eu brinco há um ninho de andorinhas
encostado ao muro (Where I play, there is a swallow’s nest next
to the wall). This sentence target was to assess hyponasality and
possible stimulability for resonant voice therapy through the pro-
duction of all the EP nasal vowels and consonants.
Sentence (F) A Kika tapou a tua capa preta (Kika covered your
black cape). This sentence target was to assess intraoral pres-
sure and possible hypernasality or nasal air emission through
the production of voiceless plosive sounds.

For spontaneous speech elicitation, the quote Fale-me do sítio
onde cresceu (Tell me about the place where you grew up) was
used. This was similar to the CAPE-V standardized procedures.33

Voice recording
All phonatory tasks were recorded following CAPE-V
instructions.7,36 The same recordings and tasks procedures were
used to obtain all the voice samples from all the speakers. Equip-
ment was always tested and calibrated with a 500 Hz reference
pure tone, confirmed by acoustic analysis. This tone was re-
corded and analyzed at the beginning of each recording day.

Speakers were seated in a comfortable position. Voice samples
were recorded in a sound treated room at the ENT Department
at Hospital da Lu. Ambient noise was always below 50 dB37 as
measured with a Rolls SLM305. Voice productions were re-
corded directly on a TASCAM DR-05. A PEYLE PMENI headset
microphone was positioned at a constant distance of 4 cm from
speaker’s mouth on a 45° angle from the mouth.37 Similar to the
study of Zraick et al,33 voice samples were not normalized for
intensity and noise reduction. After each recording, voice samples
were labeled with no speaker identification information.

Listening
Twenty voice samples (10 normal and 10 dysphonic) were present
once to each listener. Six of them were repeated and randomly

mixed with the previous ones to enable test-retest to determine
the intrarater reliability.

Before the first listening session, all the listeners underwent
a pure tone hearing screening at 20 dB HL at 500, 1000, 2000,
and 4000 Hz,38 to assure that hearing was within normal limits.
During the first listening session, 14 listeners rated 26 voice samples
using the II EP CAPE-V on paper (Appendix A). One week later,
they rated the same voice sequence using the GRBAS scale8,30

on paper. Voice samples were presented in a quiet room with
ambient noise <50 dB, at the ENT Department at Hospital da
Luz. Each listener was comfortably seated at a computer, equipped
with AKG K101 (Europe) headphones8,29,39 and was allowed to
adjust the volume to a comfortable listening level.33 Each lis-
tener was allowed to listen to the voice samples more than once8,33

but no more than three times. Voices were reproduced in four
blocks of (1) seven voice samples, (2) six voice samples, (3) seven
voice samples, and (4) six voice samples, with a 10 minutes in-
terval between each block8 to reduce fatigue and inattentiveness.

Statistical analysis

Inter-rater reliability was calculated with intraclass correlation co-
efficient (ICC) following a two-way mixed effects model.40 A
confidence interval of 95% was used. Intrarater reliability was per-
formed with Pearson correlation coefficients (r > 0.70) for all vocal
parameters. For reliability analyses, all calculations were per-
formed on SPSS 22.0 statistical software (IBM Corp, Armonk, NY).

Construct validity was based on a contrasted groups ap-
proach. The independent-samples Student t test was used to
compare means between the two groups, across all the vocal pa-
rameters. This analysis was performed using SPSS 22.0.

Concurrent validity was estimated with a multiserial correlation
coefficient for each listener and for average scores of the total
listeners with r > 0.70. This correlation estimated the association
degree between a CAPE-V interval variable and a GRBAS ordinal
variable.41 This analysis was performed on LISREL 8.80 soft-
ware (Scientific Software International Inc., Chicago, IL).

RESULTS

Inter-rater reliability was obtained using ICC for each CAPE-V
vocal parameter. There was a high level of agreement (ICC > 0.84)
across all 14 listeners for all the vocal parameters (Table 6).
Overall severity presented the highest ICC (ICC = 0.96) and strain
the lowest (ICC = 0.84).

TABLE 6.

Inter-rater Reliability of II EP CAPE-V Parameters for 14

SLPs Listeners

Vocal Parameter ICC

Overall severity 0.96
Roughness 0.92
Breathiness 0.95
Strain 0.84
Pitch 0.86
Loudness 0.90
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Intrarater reliability was determined for all vocal param-
eters. Average, highest, and lowest individual of the intrarater
reliability coefficients (Pearson r) were calculated (Table 7).
Overall severity, breathiness, and pitch parameters revealed high
intrarater reliability (r > 0.87), whereas strain (r = 0.73) was good,
and roughness and loudness reflected only moderate intrarater
reliability (r = 0.61 and r = 0.69, respectively). Seven of the 14
listeners revealed good intrarater reliability (>0.70) for overall
severity, breathiness, and loudness parameters.

Construct validity was estimated by comparing CG and DG
mean scores and standard deviations using independent-
sample Student t test, for all CAPE-V parameters (Table 8). For
all vocal parameters, mean scores and standard deviations of the
DG were higher than for the CG. There were significant differ-
ences between DG and CG (P < 0.05) for overall severity,
roughness, breathiness, loudness, and pitch. Strain was the only
parameter that did not reach significance between groups
(P = 0.52).

Concurrent validity

Concurrent validity was obtained by a multiserial correlation
between the four comparable II EP CAPE-V, and GRBAS pa-
rameters were determined for each listener, as well as for the
average scores of the total of listeners. Three parameters pre-
sented strong and positive correlations (r > 0.89). They were (1)
overall severity/grade, (2) roughness, and (3) breathiness. Strain
did not meet the threshold determined by the investigators
(r < 0.70) (Table 9).

DISCUSSION

Auditory-perceptual evaluation plays an essential role in mul-
tidimensional voice evaluation1 and in establishment of a voice
therapy plan.2 Different auditory-perceptual instruments may be
selected depending on specific clinical or research purposes. The
CAPE-V7 is a more recent instrument compared to the well-
known GRBAS scale.6 Its usage has been increasing in both
clinical and research settings. CAPE-V psychometric charac-
teristics are well reported as recommended by Scientific Advisory
Committee of the Medical Outcomes Trust.8,26–33

Reliability is a necessary psychometric measure as it estab-
lishes the degree in which an instrument is free from random
error and the extent to which results can be reproduced. II EP
CAPE-V high inter-rater reliability (ICC > 0.84) was obtained
for all parameters, revealing strong agreement among 14 lis-
teners. The present study, revealed the highest ICC of agreement
for all the vocal parameters when compared to other studies
(Table 1). These results may be due to the number of listeners
(n = 14) used when compared to the most common in CAPE-V
studies (n < 4 listeners).8,27–30,32 Zraick et al33 presented the largest
number of listeners (n = 21). Nevertheless, the number of EP voice
experts in Portugal is lower than in United States, thus this factor
does not diminish inter-reliability value. In the current study, the
14 listeners were SLPs voice experts, with more than 5 years
of clinical practice, reflecting the high inter-rater reliability
common for experienced listeners.24,33–35 Voice stimuli in-
cluded the three CAPE-V phonatory tasks and were produced
by 10 normal and 10 dysphonic subjects, matched for age and
gender. These balanced voice stimuli may have contributed to

TABLE 7.

Intrarater Reliability of II EP CAPE-V Parameters for 14

SLPs Listeners

Vocal Parameters r

Overall severity 0.87
Roughness 0.61
Breathiness 0.87
Strain 0.73
Pitch 0.92
Loudness 0.69

TABLE 8.

CG and DG Means and Standard Deviations of II EP CAPE-V Parameters

Vocal parameter

Control Group Dysphonic Group

P-valueMean ± SD Mean ± SD

Overall severity 12.77 ± 11.88 38.24 ± 21.04 0.01*
Roughness 13.68 ± 7.92 39.01 ± 11.49 0.00*
Breathiness 12.77 ± 11.88 38.24 ± 21.04 0.01*
Strain 23.04 ± 12.87 26.59 ± 11.06 0.52
Pitch 7.98 ± 5.18 20.29 ± 10.41 0.01*
Loudness 9.62 ± 5.59 20.26 ± 13.59 0.04*

P < 0.05.
* Significant differences.
Abbreviation: SD, standard deviation.

TABLE 9.

Multiserial Correlation Between II EP CAPE-V and GRBAS

Parameters

CAPE-V GRBAS
Multiserial
correlation

Overall severity Grade 0.95
Roughness Roughness 0.89
Breathiness Breathiness 0.90
Strain Strain 0.47
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low variability across the CG and DG, resulting in a better inter-
rater agreement. II EP CAPE-V inter-rater reliability results
demonstrate that 14 EP expert listeners rated CAPE-V vocal
parameters consistently, independently of their different back-
grounds, clinical settings, and internal standards.

High intrarater reliability was obtained on overall severity,
breathiness, and pitch parameters (r > 0.87). Good reliability was
found on strain (r = 0.73), and moderate intrarater reliability on
roughness and loudness (r > 0.61). These findings revealed the
stability of each listener’s rating for those vocal parameters. These
results could have been influenced by at least two factors:
(1) the number of repeated voice samples and (2) the rating pro-
cedures used. In the present study, 30% of voice samples were
rerated by each listener increasing intrarater reliability repre-
sentativeness. All voice samples were rated in two sessions with
a 1-week interval. On the first session, all voice samples were
rated with II EP CAPE-V, whereas on the second with GRBAS.
This guaranteed that listeners underwent the same conditions,
therefore, minimizing the possibility of internal standards chang-
ing over time. Pitch intrarater reliability was higher (r = 0.92)
than the reported in the literature.8,29,30,32,33 This result showed
that pitch was a remarkable and stable auditory-perceptual pa-
rameter for EP listeners. Intrarater variability could be influenced
by a listener’s experience.24,35 However, these 14 listeners were
voice experts with at least 5 years of clinical experience, similar
to most of CAPE-V intrarater reliability studies.8,29,30,33 This was
the first CAPE-V intrarater reliability study applied to EP voice
samples by EP listeners. Results indicated that EP listeners dis-
played stable internal standards, demonstrating their intrarater
reliability for auditory-perceptual evaluation.

II EP CAPE-V content validity was assured by the review and
adaptation of reading aloud and spontaneous speech tasks. For
the II EP CAPE-V version, all sentences were reviewed by an
EP linguistic expert who assured that they fulfilled the same pur-
poses and phonetic targets established by the original CAPE-V,7,36

and in line with EP linguistic and cultural context. This psy-
chometric measure assured that II EP CAPE-V followed the same
procedures and targets, regardless of the language into which
CAPE-V was translated.

For construct validity of II EP CAPE-V, statistically significant
differences were found between CG and DG for overall severity,
roughness, breathiness, pitch, and loudness parameters (P < 0.05).
These results were similar to Mozzanica et al30 and Nemr et al31

The strain parameter also revealed differences between the CG
and the DG with higher mean scores for DG (mean = 26.59) than
for CG (mean = 23.04). These mean differences contributed to the
identification of a voice disorder for a given speaker. Strain had
the highest mean scores (ranged from 7.98 to 23.04) and standard
deviations (ranged from 5.18 to 12.87) in the CG, similar to those
reported by Nemr et al.31 These results suggest that strain is not
a valuable auditory-perceptual parameter to differentiate normal
from dysphonic voices of EP population. This present study is
innovative and relevant for both national and international clin-
ical and research endeavors because it contributed to establishing
CAPE-V construct validity, where little data are available.

II EP CAPE-V concurrent validity was established based on
multiserial correlations between the four comparable II CAPE-V

and GRBAS parameters. Listeners rated voice samples with II
EP CAPE-V and 1 week later with GRBAS, avoiding potential
crossover effect. Results revealed high correlations between overall
severity/grade, roughness, and breathiness (r > 0.89). These results
were similar to those reported by Karnell et al28 and higher than
those reported in other studies26,30,32,33 (Table 3). II EP CAPE-V
and GRBAS strain correlation was lower (r = 0.47) when com-
pared to the previous studies.28,30,32,33 This was in agreement with
previous construct validity results where no significant differ-
ences were found between the CG and the DG. Results reported
in this study provide evidence that the CAPE-V and the GRBAS
scales measure similar constructs, contributing to the establish-
ment of II EP CAPE-V concurrent validity. These results support
the use of the CAPE-V for auditory-perceptual voice evalua-
tion and voice therapy outcomes measurement in national and
international studies. The CAPE-V has formal administration pro-
cedures with specific phonatory tasks, encouraging clinicians to
follow a standard auditory-perceptual voice evaluation protocol.
When selecting an instrument, the examiner must consider the
psychometric characteristics as well as the advantages and dis-
advantages of each, depending on the purpose of the assessment.

Limitations of this study can be related to methodological pro-
cedures. A smaller number of voice samples (n = 20) was used in
comparison to other CAPE-V studies.8,26,28–30,32,33 Nevertheless,
speakers were selected according to laryngoscopic results and
were matched by age and gender. All listeners were experts in
voice disorders with an average of 11 years of clinical practice.
No anchor stimuli were provided before II EP CAPE-V rating
session to calibrate unacquainted listeners. This may had some
impact on reliability and validity, although the original CAPE-V
rationale and protocol procedures7,36 were closely followed.

For future research, the impact of SLPs experience in psy-
chometric measures (ie, inter- and intrarater reliability and
construct validity) could be studied to determine the need of
auditory-perceptual training courses, as well as number of train-
ing hours. Further studies should include together both auditory
and visual stimuli (eg, seeing the patient in person), which may
improve the understanding of the dimension of strain and how
it is rated. Lastly, the phonatory task individual sensitivity could
be studied to determine which phonatory task is most efficient
for the auditory-perceptual evaluation purposes.

CONCLUSIONS

The present study revealed that II EP CAPE-V is a reliable and
valid instrument for auditory-perceptual voice evaluation of EP
population. This study measured II EP CAPE-V inter- and
intrarater reliability, as well as content, construct, and concur-
rent validity. The reported results underscore the national and
international establishment of important psychometric charac-
teristics of the CAPE-V, supporting its continued use in
educational, clinical, and research fields.
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