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Abstract
Auditory-perceptual evaluation is the most commonly used
clinical voice assessment method, and is often considered a
gold standard for documentation of voice disorders. This
view has arisen for many reasons, including the fact that
voice quality is perceptual in nature and that the perceptual
characteristics of voice have greater intuitive meaning and
shared reality among listeners than do many instrumental
measures. Other factors include limitations in the validity
and reliability of instrumental methods and lack of agree-
ment as to the most sensitive and specificinstrumental mea-
sures of voice quality. Perceptual evaluation has, however,
been heavily criticised because it is subjective. As a result,
listener reliability is not always adequate and auditory-per-
ceptual ratings can be confounded by factors such as the
listener’s shifting internal standards, listener experience,
type of rating scale used and the voice sample being evalu-
ated. This paper discusses these pros and cons of perceptual
evaluation, and outlines clinical strategies and research ap-
proaches that may lead to improvements in the assessment
of voice quality. In particular, clinicians are advised to use
multiple methods of voice quality evaluation, and to include
both subjective and objective evaluation tools.

Copyright © 2009 S. Karger AG, Basel

Introduction

Even among experienced voice clinicians who work in
facilities with access to sophisticated acoustic, aerody-
namic and vocal fold imaging instrumentation, auditory-
perceptual evaluation is the most commonly used clinical
assessment method for disordered voice quality [1, 2].
Some clinicians and voice scientists go a step further and
consider perceptual assessment as a gold standard for doc-
umentation of voice disorders [3-6]. Why is auditory-per-
ceptual evaluation of voice so popular in clinical practice
and why is this type of voice assessment considered by
some as a gold standard? Does auditory-perceptual evalu-
ation warrant this level of popularity and can we justify
considering this type of assessment as a gold standard?
This paper endeavours to consider these questions by dis-
cussing the pros and cons of auditory-perceptual evalua-
tion on the basis of pragmatic clinical perspectives as well
as research evidence. No attempt is made, however, to Sys-
tematically review the enormous literature on perceptual
assessment of voice quality. Rather, reference is made to
key papers that exemplify relevant issues. In addition, this
paper outlines some clinical strategies and research ap-
proaches that may lead to improvements in auditory-per-
ceptual assessment and voice evaluation in general.

This paperis an updated version of a lecture presented at the special
symposium of the IALP Voice Committee at the IALP World Congress
in Copenhagen, Denmark, 2007. Guest Editor: Jan Svec, Groningen.
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The Pros of Auditory-Perceptual Evaluation of
Disordered Voice Quality

The popularity of auditory-perceptual evaluation aris-
es from multiple factors, many of which are admittedly
pragmatic, but many of which derive from the funda-
mental nature of voice quality itself and the significant
limitations of alternative instrumental approaches to the
measurement of voice.

Most importantly, voice is fundamentally a perceptual
phenomenon in response to an acoustic stimulus [7-9].
Perceptual evaluation is therefore a logical candidate for
a gold standard assessment of the phenomenon. Because
voice is perceptual in nature, perceptual features of voice
quality are also likely to have greater shared reality among
a wide range of listeners including clinicians, clients, em-
ployers and other associates of those clients [10]. A con-
sequence of this shared reality is that perceptual descrip-
tions of voice are potentially intuitively meaningful to
anyone [3]. The way in which the results of voice evalua-
tions are communicated to our clients and their associ-
ates, their referrers and related health professionals must
be meaningful and interpretable. Perceptual descriptions
of voice quality can fulfil this requirement. The same
cannot be said for many instrumental measures of voice
quality. Describing a particular voice as breathy and
rough, for example, is likely to be more easily interpreted
by a wide range of people than a description that specifies
the noise-to-harmonic ratio associated with that voice.

We are now closer than ever before to a widely agreed
set of perceptual terms for describing vocal dysfunction.
The most commonly used perceptual evaluation systems
have many similarities in terms of the voice features
evaluated and definitions of those features. The GRBAS
(Grade, Roughness, Breathiness, Asthenia and Strain)
[11], CAPE-V (Consensus Auditory-Perceptual Evalua-
tion of Voice) [12], Stockholm Voice Evaluation Approach
[13] and the Perceptual Voice Profile [14], for example, all
incorporate the perceptual features of breathy, rough and
strained. This is a very different situation from the 1960s
and 1970s when clinicians were faced with a baffling
range of perceptual evaluation approaches with inconsis-
tent and undefined terminology [15]. Although consen-
sus on the terms used for describing dysphonia and their
definitions does not imply that these voice evaluation
systems are associated with adequate validity and reli-
ability, this consensus may contribute to the popularity
of auditory-perceptual analysis of disordered voice.

Several research teams have also demonstrated since
the 1980s that listeners can make judgements of the over-
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all severity of disordered voices and discriminate some
voice qualities such ashoarseness, breathiness and rough-
ness consistently and with good intra-rater and inter-rat-
er reliability and agreement, as long as variables known
to affect perceptual judgements are controlled [2, 16-20].
Such variables include the type and complexity of the rat-
ing task, listener background and training, the type of
voice sample and other factors that are outlined later in
this paper. Although the variables that affect perceptual
judgements of voice can limit the reliability of listener
judgements of voice quality, there is some evidence that
with adequate control of such potential confounding
variables, perceptual evaluation could be reasonably ro-
bust. Robust perceptual measures could in turn provide
baseline information about the degree and nature of cli-
ents’ voice problems, and allow clinicians to measure
their clients’ progress throughout intervention.

The reliability of perceptual judgements of disordered
voice quality is not the only determinant of the adequacy
of this type of voice evaluation method. The validity of
the method (the extent to which the evaluation method
measures what it is intended to measure) should also be
considered because it is possible for a reliable assessment
tool to be invalid [21]. It is unclear whether anything
apart from the obvious face validity of auditory-percep-
tual evaluation (that is, auditory-perceptual evaluation
appears to measure listener perceptions and seems a plau-
sible method for making such measures) has had any
bearing on the popularity of this type of assessment.
There is, however, some evidence from studies reporting
rigorous factor analysis approaches and those reporting
on the relationships between acoustic and perceptual
measures that the validity of perceptual evaluation may
be adequate in some circumstances [17, 22-24].

Because auditory-perceptual evaluation of dysphonia
has been heavily criticised on the basis of its reliability,
instrumental measures have sometimes been promoted
as a better alternative. However, despite decades of inten-
sive research, an ideal set of objective instrumental mea-
sures of disordered voice quality remains elusive [1, 5, 25,
26]. While some acoustic and aerodynamic measures of
voice — such as parameters of the glottal flow waveform,
spectral measures such as spectral tilt and cepstral peak
prominence smoothed, voice range profiles and high-
speed digital imaging of vocal fold vibration - show
promise [25, 26], there is still uncertainty as to the most
sensitive, specific and valid set of instrumental measures
[5]. There is a high degree of inter- and intra-individual
variability on some instrumental measures, and there-
fore uncertainty as to normative values [1, 25, 27]. Objec-
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tive measures of voice quality are also susceptible to mul-
tiple confounding influences that can be difficult to con-
trol in a clinical environment. Such confounding factors
include environmental recording conditions, the specific
characteristics of hardware and software systems, the
testing and analysis protocols used, individual variability
in acoustic and aerodynamic parameters, and the degree
of severity of the dysphonia [1, 5, 25-31]. Further, many
instrumental measures can only be made from voice
samples, such as sustained vowels and syllable strings
(e.g., transglottal air pressure measurements, time-based
perturbation measures). It is not clear whether measures
made from such samples can be generalised to a client’s
everyday speech [32, 33]. In addition, several studies have
demonstrated that there are only low to moderate predic-
tive relationships between instrumental measures and
perceptual ratings of impaired voice quality [e.g., 5, 34,
35]. Acknowledging that part of the problem here lies in
the reliability limitations associated with some percep-
tual measures, the lack of a strong association between
so-called objective features and the sound of a client’s
voice quality is surely problematic from a validity per-
spective. While this high degree of uncertainty around
instrumental voice assessments remains, it is not surpris-
ing, then, that many clinicians hold tight to perceptual
approaches to voice evaluation.

Finally, the popularity of auditory-perceptual evalua-
tion of disordered voice is also likely to derive, at least in
part, from pragmatic advantages including cost, time re-
quired for the voice evaluation, patient comfort, and re-
quirements for technical knowledge and skill. Perceptual
assessment is associated with minimal cost. Apart from
a good quality microphone and audio-recording device,
no specialised instrumentation is required [2, 6]. Percep-
tual evaluation is also quick, unobtrusive and comfort-
able for the client [2, 36]. Further, although training in
perceptual voice evaluation has been shown to improve
the reliability of listener judgements [e.g., 7, 19], extensive
technical training and sophisticated technical knowledge
and skill are not required. By no means do all speech-lan-
guage pathology or vocology programs in universities
around the world provide strong technical education,
and not all provide students with access to state of the art
instrumentation [37]. Similarly, many clinical facilities
do not have such equipment for instrumental voice eval-
uation or the technical support to ensure that the tech-
nology is used optimally [1]. It is not surprising, then, that
auditory-perceptual methods of voice evaluation are
more popular among practising clinicians than instru-
mental approaches.

Auditory-Perceptual Evaluation of
Disordered Voice Quality

The Cons of Auditory-Perceptual Evaluation of
Disordered Voice Quality

Despite the many pros of perceptual evaluation and
the concerning limitations of instrumental assessment,
the question remains: can auditory-perceptual assess-
ment really be considered a gold standard for evaluation
of voice quality? Perceptual measures can only be accept-
ed as the gold standard if they can be shown to be valid
and reliable. Auditory-perceptual evaluation has been
criticised for decades on the basis of its inherent subjec-
tivity. There is no doubt that perceptual ratings of voice
are subjective, but subjectivity alone is not a sufficient
reason for rejecting this approach to voice assessment.
Subjectivity does not necessarily mean that reliability
and validity are inadequate. If we could be confident that
intra- and inter-rater reliability and agreement were high
and if perceptual judgements showed clear relationships
with underlying vocal tract physiology and acoustic pa-
rameters (i.e., if validity could be demonstrated), then
clinicians’ preference for auditory-perceptual evaluation
could be justified.

As outlined in the previous section of this paper, there
is a considerable amount of research evidence on the reli-
ability of perceptual voice evaluation. While several stud-
ies that have controlled for a range of influences on lis-
tener judgement have demonstrated good to high reliabil-
ity for overall severity of dysphonia and for a number of
specific perceptual voice features such as breathiness and
roughness [2, 16-20], some perceptual voice features such
as vocal strain/hyperfunction are notorious for their as-
sociation with poor listener reliability and agreement and
several studies that incorporated little or no control over
the key influences on perceptual judgement demonstrat-
ed only low to fair intra- and inter-judge reliability on
most individual voice features [3, 6]. Similarly, the degree
of listener agreement and reliability appears to be re-
duced when judges are asked to isolate specific percep-
tual features in voices with a complex mix of perceptual
characteristics, particularly if those voices are mildly-
moderately impaired [38].

The key proposition of Kreiman et al. [3] that listeners
make perceptual judgements according to stored mental
representations that serve as internal standards is funda-
mental to our understanding of reliability limitations of
auditory-perceptual evaluation of disordered voice qual-
ity. These internal standards vary between listeners, and
even within one listener over time and under different
circumstances. If we accept this proposition, and there is
good evidence that we should [3, 6, 38], then it is impor-
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tant to understand the influences on those internal stan-
dards.

A valuable evidence base has developed to demonstrate
some of the important influences on listener judgements
that in turn act as sources of measurement error for per-
ceptual evaluation. It is beyond the scope of this paper to
critically review the large amount of research evidence
available, but the most common conclusions are that these
sources of measurement error include listener experience
with clients with voice disorders, listener experience of
perceptual voice evaluation, type and amount of training
in auditory-perceptual assessment (e.g., using natural or
synthetic anchors), type of ratings task (e.g., matching
tasks vs. direct magnitude estimation), type of rating scale
(e.g., equal-appearing interval vs. visual analogue scales),
type of voice sample (e.g., sustained vowels vs. connected
speech, loud vs. comfortable voice), listener fatigue, per-
ceptual sensitivity of the listener and the particular per-
ceptual voice features to be judged [6, 7, 9, 10, 19, 32, 38].
Will a clinician whose experience is mainly with voice
disorders of neurological origin, for example, have the
same internal standards as a clinician who works mainly
with children with hyperfunctional voice disorders? Prob-
ably not. Will a listener who has been trained to use the
complex Vocal Profile Analysis System [39] have the same
internal standards as a clinician who has been trained to
use the more straightforward GRBAS system [11]? Possi-
bly not. Similar examples can be given for each of these
sources of measurement error. It is not surprising then,
that auditory-perceptual evaluation of impaired voices
has been criticised in terms of its reliability.

The validity of auditory-perceptual evaluation is just
as important as its reliability. How valid are perceptual
ratings of dysphonia? How well do perceptual judgements
correlate with instrumental measures of voice quality
and how well do perceptual ratings inform the clinician
about underlying vocal tract functioning? Again, a com-
plete review of the evidence base associated with these
questions is beyond the scope of this paper, but many pa-
pers that address the validity of auditory-perceptual eval-
uation are available [e.g., 3, 13, 17, 35, 40]. Most of these
papers address the relationships between perceptual rat-
ings and acoustic features. As discussed above, most pre-
vious studies have demonstrated that there are only low
to moderate associations between instrumental measures
and perceptual ratings of dysphonia [e.g., 5, 34, 35]. Fur-
ther, the results of these studies have been inconsistent
[8]. The extent to which these findings are due to the
methodological complexities involved in the study of
acoustic-perceptual relationships and/or to the limita-
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tions inherent in acoustic and/or auditory-perceptual
evaluations is not clear.

Unless a voice evaluation method provides informa-
tion about vocal tract function, its value will be limited
to monitoring and evaluating voice change over time and
following intervention. While monitoring progress in it-
self is important for clinical practice, such information
will not inform clinical decisions as to which interven-
tion methods will be appropriate for particular patients
with voice problems. It would therefore be of great value
if perceptual assessment could inform the clinician about
the abnormal patterns of vocal functioning that require
modification in vocal rehabilitation. Unfortunately, there
is far less research evidence about this aspect of the valid-
ity of auditory-perceptual evaluation than there is about
perceptual-acoustic relationships in dysphonia [41, 42].
The paper of Hammarberg and Gauffin [13] from the ear-
ly 1990s is one of the few studies that examined vocal
tract physiology in specific abnormal voice qualities.
More recently, Dejonckere and Lebacq [43] have also in-
vestigated acoustic, perceptual, aerodynamic and ana-
tomical relationships in dysphonia. Clinicians live with
many inadequately tested assumptions about the physiol-
ogy that gives rise to the sound of a client’s voice. Ask al-
most any new graduate of a speech pathology program
and he or she is likely to confidently assert that a breathy
voice arises from incomplete glottal closure and/or the
presence of a posterior glottal chink, that a rough voice
arises from irregular vocal fold vibration patterns, and
that a strained or pressed voice is due to excess laryngeal
muscle tension. The face validity of these assumptions
may be reasonable, well-founded in theory and supported
to a degree by the findings of Hammarberg and Gauffin
[13], but far more research is required before clinicians
can be confident that all of their assertions about the re-
lationships between what is perceived and what is actu-
ally occurring in the vocal tract are accurate [41]. Even if
the reliability deficiencies of current approaches to audi-
tory-perceptual evaluation can be redressed, perceptual
evaluation will remain limited in its clinical application
until we know more about its relationships to vocal tract
function.

Unresolved Research Questions and Promising
Directions

Asmightbe anticipated given the foregoing discussion
of the pros and cons of auditory-perceptual evaluation of
disordered voice quality, many unresolved research ques-
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tions remain about this type of voice assessment and its
relationships with instrumental measures of voice. Until
these questions are addressed, guidelines for clinical
voice evaluation will remain incomplete. Nevertheless,
there are several promising research directions that are
likely to lead to greater certainty in the not too distant
future.

Some critical unresolved questions concern the way in
which listeners process the complex acoustic voice signal,
whether that signal is normal or disordered. The fields of
psychoacoustics and psychophysics have much to offer
here, although most of this research has focussed on
models for perception of normal voice and on pitch and
loudness perception rather than on the way in which lis-
teners process voice quality [see 44-47 for valuable re-
views of perceptual scaling and measurement as well as
current perspectives on human perception of sound and
voice]. While there is considerable research evidence
around the processing of pitch and loudness components
of speech and voice, far more research is required in the
voice quality domain and particularly disordered voice
quality [but see 48 for expositions on the psychoacoustic
measurement of normal voice quality, as well as 3, 6, 49
for seminal publications on the perception of pathologi-
cal voice]. Despite the reasonably extensive literature
around the psychoacoustics and psychophysics of voice,
it remains unclear how models of perception of normal
voice apply to disordered voice quality, whether or not a
universal model for perception of abnormal voice quality
can be found, which auditory-perceptual features of voice
(or combinations of features) are most salient and impor-
tant for clinical evaluation of disordered voice, what fac-
tors determine listener sensitivity to variations in percep-
tual features of disordered voice, and which perceptual
voice features are the most sensitive to change during vo-
cal rehabilitation.

The current research programs of Kreiman, Gerratt,
Shrivastav, Sapienza and their colleagues are addressing
these key questions, and have considerable potential to
lead to improvements in clinical voice assessment [e.g., 9,
50, 51, 52]. These research teams use approaches that seek
to integrate perceptual and acoustic features of disor-
dered voice, rather than simply correlating traditional lis-
tener ratings with acoustic measures. For example, Krei-
manand Gerratt [51] have undertaken experiments where
listeners adjust levels of acoustic parameters in a speech
synthesiser to match natural voice samples to synthesised
samples. These experiments have demonstrated that lis-
teners, both expert and naive, respond consistently to
changes in noise-to-signal ratio and that noise-to-signal

Auditory-Perceptual Evaluation of
Disordered Voice Quality

ratio is a reliable and significant determinant of voice
quality. Shrivastav and Sapienza [52] have examined dif-
ference limens in adaptive listening tasks using synthe-
sised voice stimuli. The focus of their research is on how
listeners judge breathiness and on deriving algorithms
that could eventually allow the prediction of the degree
of perceived breathiness from the acoustic signal alone.

This research is far from complete, but is encouraging

and may mean that the reliability deficiencies of audito-

ry-perceptual evaluation will no longer be a limitation of
clinical voice assessment.

To return to more clinical aspects of auditory-percep-
tual assessment of dysphonia, some other unresolved re-
search questions include the following:

« Which rating tasks, scale types and response formats
are associated with optimum listener reliability and
agreement?

« Which voice samples (i.e., vowel segments, connected
speech etc.) maximise listener reliability and agree-
ment and which result in the most representative
judgements of our clients’ everyday vocal function-
ing?

« Which listener training approaches are most effective
and long-lasting? What is the relative effectiveness of
training that uses analysis-by-synthesis methods, vi-
sual representations of the acoustic signal, and natural
and synthetic referent samples or anchors? Which
training methods have the best duration of effects and
how often is recalibration of listeners required?

« How do auditory-perceptual judgements of voice qual-
ity interact with acoustic measures of voice? Which
acoustic measures are the best and most robust predic-
tors of listeners’ perceptions? Do multiparametric
acoustic indices or single acoustic parameters best re-
flect particular perceptual characteristics of disor-
dered voice?

o To what extent can auditory-perceptual features of
voice quality reflect underlying vocal tract function-
ing?

All but the last question listed above have received
considerable research attention over the last decade [2, 5,
7,10, 16, 19, 20, 32, 34, 37, 38], although further investiga-
tion is warranted in each area [5, 7]. The final question is
far from resolved and requires further investigation. Ad-
mittedly, however, this is difficult to address, particular-
ly because the field is still some way from being able to
measure vocal tract physiology objectively and accurate-
ly. The advent of various methods for high-speed digital
imaging of vocal fold vibration with quantitative analysis
as well as the development of computer and biomechani-
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cal modelling of vocal fold characteristics and behaviour,
however, have good potential to shed new light on im-
portant physiological-perceptual relationships [53-58]. It
should be remembered, however, that this final question
may always be difficult to answer because perceptions of
a particular voice quality can be associated with multiple
acoustic patterns and multiple underlying physiological
settings of the vocal tract [50, 59, 60]. Further, the likely
non-linear relationships between human auditory per-
ception, acoustic measures of voice quality and vocal
tract configurations [60, 61] will also limit the extent to
which perceptions of voice quality can inform us as to the
underlying vocal tract physiology.

Some Recommendations for Clinical Voice
Evaluation

While the clinical community awaits the findings of
ongoing research, clinicians must continue to adopt best
practice principles for the evaluation of their clients’ voic-
es. Although the preceding discussion has shown that au-
ditory-perceptual analysis of disordered voice cannot be
assigned the status of the gold standard for assessment of
dysphonia, it is clear that perceptual evaluation will re-
tain its important role in voice assessment of the foresee-
able future. However, clinicians would be wise to adopt a
principled approach to perceptual evaluation using the
extensive knowledge we now have about the factors influ-
encing listener perceptions and the reliability, consisten-
cy and validity of listener ratings. Selection of a percep-
tual evaluation scheme requires careful consideration of
the underlying theoretical framework, the voice quality
features included and the operational definitions provid-
ed for those features. Consideration of the type of rating
scale, the protocol for voice sampling and recording, the
availability of training and training resources, and asso-
ciated reliability and validity data is also advisable. It is
not the role of this author to recommend a specific audi-
tory-perceptual evaluation system. None of the available
perceptual assessment systems is perfect, but selection of
a scheme that incorporates perceptual voice features that
are commonly used and widely understood is a good
start. Each of the perceptual evaluation systems listed
earlier in this paper is a reasonable candidate (i.e., GRBAS
[11], CAPE-V [12], Stockholm Voice Evaluation Approach
[13], Perceptual Voice Profile [14]), but reviews of other
perceptual evaluation schemes provide further informa-
tion that can assist clinicians in making this important
decision [e.g., 2, 20].

54 Folia Phoniatr Logop 2009;61:49-56

With the exception of the CAPE-V [12], most percep-
tual voice evaluation systems do not specify detailed pro-
tocols for voice sampling and recording, yet these are im-
portant considerations because of their potential influ-
ence on perceptual ratings. Again, it is not the role of this
author to recommend a particular voice sampling and
recording protocol, but use of a consistent sampling pro-
tocol for all clients incorporating a range of voice tasks
including sustained vowels, production of standard sen-
tences and free monologue is recommended. Recording
of those voice samples in an environment with low ambi-
ent noise using a good quality microphone and digital
recording device should be standard practice. Clinicians
are also advised to ensure that their own fatigue and at-
tention lapses do not interfere with their perceptual eval-
uations.

Because training in auditory-perceptual evaluation of
disordered voice has been demonstrated to positively
influence the reliability and consistency of perceptual
judgements [7, 19, 62], voice practitioners should, wher-
ever possible, participate in a well-designed training pro-
gram and/or avail themselves of self-study training re-
sources that are available [e.g., 63]. Although it is not yet
clear which type of training is most effective and how
much training is required to achieve and maintain con-
sistency in perceptual judgement, there is sufficient evi-
dence that training incorporating referent voice samples
and/or anchors is likely to be valuable [7, 19]. It may also
be that maintenance of auditory-perceptual rating skill
and consistency requires periodic recalibration. Partici-
pation in regular perceptual rating sessions with peers
and experts using a wide range of voice types and severi-
ties of dysphonia may reduce the extent to which drifts in
internal standards occur, although this contention has
yet to be the focus of systematic research.

Although the focus of this paper has been on audito-
ry-perceptual evaluation of disordered voice quality, the
preceding discussion of the limitations of perceptual
evaluation suggests that dependence on clinician ratings
of voice alone is far from ideal. Although auditory-per-
ceptual assessment will continue to be a fundamental
clinical tool, multiple methods of clinical voice evalua-
tion incorporating both subjective and properly imple-
mented instrumental measures are recommended [5, 25,
64]. With the advent of downloadable, inexpensive and
relatively robust software for voice analysis, clinicians
have little reason to depend entirely on auditory-percep-
tual assessment of their clients with voice problems. Fi-
nally, because several research groups have demonstrat-
ed the added value of having clients evaluate their own
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vocal impairment and voice-related activity, participa-
tion and well-being through tools such as the Vocal
Handicap Index [65], the Voice-Related Quality of Life
measure [66], the Voice Symptom Scale [67] and the
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