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Summary: Rationale. The Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) has been in cir-
culation for more than 20 years. Over the course of time, issues have arisen that have had an impact on the
intended administration and interpretation of this common clinical tool.

Purpose. Based on published literature, clinical experience, recent survey data, and practical considerations,
and while maintaining the original purpose of the instrument, the authors developed a revised protocol, new
rating form, and updated instructions for the CAPE-V, now called the CAPE-V—Revised (CAPE-Vr).
Summary of Modifications. Revisions to the CAPE-V include the following: removal of textual labels in-
dicating regions of severity under each visual analog scale on the rating form, instead displaying terms in-
dicating the direction of the lines; modification of several of the stimuli; revised rating options for pitch,
loudness, and resonance, and an added category for nasality; added space to describe inconsistencies according
to task; modified options for vocal instabilities and other features; and added space for comments about overall
impression. The form also includes sections for documenting recording and rating conditions. Updated in-
structions are provided to clarify the CAPE-Vr protocol and correspond closely to the rating form.
Conclusion. The CAPE-Vr is constructed to avoid common errors and problems identified from previous use
of the original CAPE-V. This paper provides a rationale for each modification to the original CAPE-V, an
updated form, and an example of a completed form. The CAPE-Vr is intended as a clear and useful assessment

tool for documenting the auditory-perceptual evaluation of voice.
Key Words: CAPE-V—CAPE-Vr—Voice quality—Assessment—Voice evaluation.

INTRODUCTION
The Consensus Auditory-Perceptual Evaluation of Voice
(CAPE-V)' was developed under the auspices of American
Speech-Language-Hearing Association (ASHA) Special In-
terest Division (SID) 3: Voice and Voice Disorders (now
Special Interest Group (SIG) 3: Voice and Upper Airway
Disorders) by a group of speech-language pathologists,
voice scientists, and psychoacousticians. The authors of the
CAPE-V were interested in creating a brief but thorough
and reliable tool for clinically evaluating voice in a standard
way”~ based on discussions and research presented at the
conference. At the time, the 4-point GRBAS scale’ was used
most often in the international community to assess and
document perceived voice quality according to five dimen-
sions: grade, roughness, breathiness, asthenia, and strain.” ’
The ordinal GRBAS scale, developed in Japan, was con-
sidered inadequate for research as it lacked specific in-
structions and provided only three discrete ordinal
indicators of severity (1 = mild, 2 = moderate, 3 = severe) for
abnormality within each dimension. The desired outcome of
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the CAPE-V was to introduce a way for clinicians and re-
searchers to consistently document perceived voice qualities
and associated factors in order to promote improved com-
munication, understanding, and replicability among pro-
fessionals involved with the assessment of voice disorders.

BACKGROUND

The CAPE-V was drafted immediately following an inter-
national consensus conference devoted to the topic of the
auditory perception of voice quality, held at the University
of Pittsburgh on June 10-11, 2002. It utilized a psycho-
metrically valid and sensitive set of visual-analog rating
scales. The protocol intentionally sampled voice using three
types of tasks (sustained vowels, reading sentences, con-
versational speech) to capture a range of production styles.
The instructions detailed how to record the tasks, including
mouth-to-microphone distance, sampling rate, and am-
bient noise level, and how to document results on a com-
prehensive single-page form.

The CAPE-V was introduced to the ASHA community
on the SID 3 website in 2002 and published in the
American Journal of Speech-Language Pathology (AJSLP)
by Kempster and colleagues in 2009." Since its publication,
the CAPE-V has become a commonly used protocol for
evaluating voice quality in the U.S. and has been translated
and adapted for use around the world.” In fact, an expert
panel of laryngologists, mostly from the United States,
named the 2009 publication as one of the 21 most influ-
ential papers in laryngology since the year 2000.”

The CAPE-V is often considered the “gold standard”
protocol for auditory-perceptual evaluation of voice, which
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is arguably the most useful component of voice examina-
tions.'” As such, it is used as a comparison to other metrics.
Early validation studies compared it to the GRBAS™” and
to the self-assessment questionnaires Voice-Related Quality
of Life and Iowa Patient’s Voice Index.” These studies
supported the CAPE-V as a valid tool for rating voice
quality and revealed that self-assessments evaluate a dif-
ferent construct. The CAPE-V is taught in graduate speech-
language pathology programs and is published in nu-
merous American textbooks. The CAPE-V has become
nearly ubiquitous with auditory-perceptual evaluation of
voice in the U.S.

The ASHA Publications Office receives frequent requests
to translate the CAPE-V into different languages. One
major aspect of adapting the CAPE-V internationally is the
development of linguistically and culturally appropriate
sentence stimuli. We are aware of validated versions that
have been published in Hindi,'' Mandarin,'” Kannada,'”
Italian,'* French,'” Spanish,'® bilingual Catalan/Spanish,'’
Japanese,'® Tamil,'” Malay,”’ two Turkish versions,”'*
and three Portuguese versions—two in European Portu-
guese””" and one in Brazilian Portuguese.”” It is likely that
even more translations and adaptations of the CAPE-V
protocol and form exist and continue to be created.

With its extensive use over two decades, a variety of is-
sues have emerged that have complicated the use of the
CAPE-V for both researchers and clinicians. This article
has two primary purposes: to review the literature re-
garding the current use of the CAPE-V, thereby elucidating
elements of continuing concern, and to present a revision of
the CAPE-V along with updated instructions for its ad-
ministration.

ISSUES WITH THE CAPE-V

We have identified three general topics of concern that affect
the administration of the CAPE-V: 1) discrepancies between
the original CAPE-V rating form initially posted on the SIG 3
website (2002, re-dated 2009) and the form published in the
appendix of the peer-reviewed publication describing its de-
velopment;' 2) inconsistent and incorrect implementation of
the protocol; and 3) outdated instructions based on efficiency
and current technology. Each of these issues detract from the
primary purpose of the CAPE-V, which was to provide
clinicians and researchers with a standard and systematic as-
sessment of the auditory perception of voice quality. The
following sections address each of these issues through the
lens of understanding the nature and impact of the problems
so that solutions could be developed.

CAPE-V Forms: Descriptions and Discrepancies

The form used with the original CAPE-V protocol consisted
of eight scales, one for overall quality, three for specific
descriptors of voice quality (roughness, breathiness, and
strain), one each for pitch and loudness, and two unspecified
to allow raters to list additional parameters as appropriate.
Each parameter was rated along an undifferentiated 100-

mm horizontal line. In the pure sense, this is known as a
visual analog scale (VAS). With the CAPE-V, however,
textual markers were included beneath each line to indicate
approximate locations for ordinal categories of severity
(MI = mild; MO = moderate; SE = severe), leading to a
hybrid of a VAS and nonlinear ordinal scale.””” The scales
for pitch and loudness included additional space to indicate
the nature of the abnormality. Further, users were prompted
to select “consistent” (C) or “intermittent” (I) for each
parameter. In addition, users were instructed to rate dif-
ferent voice tasks separately if they noticed differences
across tasks. Finally, there are sections on the CAPE-V form
to note whether resonance was normal or not with a space to
elaborate and room to add additional features (examples
provided are “diplophonia, fry, falsetto, asthenia, aphonia,
pitch instability, tremor, wet/gurgly, or other relevant
terms™).

The instructions included with the CAPE-V protocol
indicated that the clinician may place tick marks at any
point along the VAS. Measurement in millimeters from the
left end of the line was to be reported as a proportion of the
100-mm line. Textual labels placed under the lines were
meant to indicate general regions of severity. Protocol in-
structions suggested using both numeric ratings and cate-
gorical descriptors of severity when reporting results.

Soon after the peer-reviewed publication of the CAPE-V
protocol," SID 3 members noted discrepancies between the
original form posted on the ASHA website in 2002, which
we hereafter call Form I (Figure 1), and the form published
in the appendix of the article,’ referred to here as Form 2
(Figure 2). After a series of email communications re-
garding this issue between two of us (NPS and GK) in
2010, Kempster consulted with the original consensus
group and responded that “the form as it is published in
AJSLP is very close in its dimensions to the original form
drafted by the authors in June of 2002 ... after considerable
reflection, we have decided that the form published in
AJSLP should be viewed since publication as the official
form. It represents the intent of the authors of the paper.
Forms available prior to the publication of the 2009 article
may be considered ‘beta forms’.”

As is evident in Figures 1 and 2, the primary difference
between the forms was the placement of the ordinal text
markers for severity—MI, MO, and SE—beneath the VAS
lines. On Form 1,”® these were centered at about 10, 35, and
72 mm, respectively, on each of the eight scales, resulting in
a non-equidistant placement that was intended to represent
the common exponential relationship between perceptual
ratings and acoustic correlates of sound. This resulted in
little room to indicate normal-to-mild dysphonia and a
relatively large area of the scale dedicated to severely de-
viant voice quality.”® Form 2' centered the labels at about
10, 50, and 90 mm such that MO was in the middle of the
line and MI and SE were about 10 mm from the left and
right ends of the line, respectively. According to Kempster
and colleagues,’ psychometric expert L. Marks re-
commended that anchors on a continuous graphical (visual
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Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V)

Name:

Date:

The following parameters of voice quality will be rated upon completion of the following tasks:

1. Sustained vowels, /a/ and /i/ for 3-5 seconds duration each.

2. Sentence production:
a. The blue spot is on the key again.
b. How hard did he hit him?
c.  We were away a year ago.

3. Spontaneous speech in response to: "Tell me about your voice problem." or "Tell me how your voice is functioning.'

d. We eat eggs every Easter.
e. My mama makes lemon muffins.
f. Peter will keep at the peak.

Legend: C = Consistent

I = Intermittent
MI = Mildly Deviant

MO =Moderately Deviant

SE = Severely Deviant

SCORE
Overall Severity Cc 1 /100
Roughness C 1 /100
Breathiness C 1 /100
Strain C 1 /100
Pitch (Indicate the nature of the abnormality):
C 1 /100
Loudness (Indicate the nature of the abnormality):
C 1 /100
C 1 /100
C 1 /100

COMMENTS ABOUT RESONANCE: NORMAL

OTHER (Provide description):

ADDITIONAL FEATURES (for example, diplophonia, fry, falsetto, asthenia, aphonia, pitch instability, tremor,

wet/gurgly, or other relevant terms):

Clinician:

FIGURE 1. Original CAPE-V form (Form 1) released in November, 2002.°%*° Reprinted with permission from ASHA.

analog) scale should not be placed at the scale’s endpoints
but rather should leave room at either end to avoid end-
point effects. The consensus group also noted that the
“qualitative terms [were] positioned in a nonequidistant
fashion, based on Marks’s recommendations” (p. 127).’
The form included in the publication (Form 2) followed

Marks’s original recommendation (leaving space at the
ends of the scales) but not the group’s interpretation of his
advice (nonequidistant positioning). In an interim paper
describing the development of the CAPE-V, Kempster’’
explained that “The unequal positioning of these terms is
deliberate and based upon findings in psycho-acoustic and
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Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V)

Name:

Date:

The following parameters of voice quality will be rated upon completion of the following tasks:

1. Sustained vowels, /a/ and /i/ for 3-5 seconds duration each.

2. Sentence production:
a. The blue spot is on the key again.
b. How hard did he hit him?
c.  We were away a year ago.

d. We eat eggs every Easter.
e. My mama makes lemon muffins.
f. Peter will keep at the peak.

3. Spontaneous speech in response to: "Tell me about your voice problem." or "Tell me how your voice is functioning."

Legend: C = Consistent I = Intermittent

lines before reproducing this form.

MI = Mildly Deviant MO = Moderately Deviant SE = Severely Deviant

Although the PDF scale is accurate, printer configurations vary. Verify that your paper copy has accurate 100-mm

Overall Severity C 1 /100
Roughness c 1 _ /100
Breathiness cC T /100
Strain c 1 __ /100
Pitch (Indicate the nature of the abnormality):

c I __ /100
Loudness (Indicate the nature of the abnormality):

c I __ /100

c I __ /100

C 1 _ /100

COMMENTS ABOUT RESONANCE: NORMAL

OTHER (Provide description):

ADDITIONAL FEATURES (for example, diplophonia, fry, falsetto, asthenia, aphonia, pitch instability, tremor, wet/gurgly,

or other relevant terms):

Clinician:

FIGURE 2. CAPE-V form (Form 2) published in May, 2009." Reprinted with permission from ASHA.

psychometric research.” (p.12) This rationale was re-
iterated by Kempster et al' despite the change in the labels’
placements in the article’s appendix. The article also in-
cluded a statement in the acknowledgments that “the form
and protocol included in this article as Appendices B and C
have been modified slightly from the initial version” (p.
128) without specifying what had changed. [Other changes

to the form included reformatting the legend, a warning to
users to verify that the lines are 100 mm in length, and
permission to photocopy the form for clinical purposes.]
The CAPE-V’s creators’ decision that the forms were si-
milar enough to proceed with the use of Form 2 resulted in
both forms being in circulation. This inevitably led to
confusion and complications for reporting results.
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It is important to note that the validation studies invol-
ving the CAPE-V’’ and a popular clinical-simulation
training site’’ used Form 1. For many years, Form 1 was
reprinted in textbooks and taught in graduate school
classes. Over time, several textbooks have replaced it with
Form 2 or some iteration thereof. Form 2 appears in the
10th edition of the popular textbook by Boone and col-
leagues.”' Both Ferrand™” and Stemple et al’’ show mod-
ified versions of the CAPE-V with symmetrical labels (per
Form 2) in their latest editions.

The existence of two different rating forms has also had
an impact on research efforts. Form 1 has been used in
research studies to examine the effects of training and ex-
perience on voice assessment,”*”" and to describe a wide
variety of voice disorders, from pediatric’” to postsurgical®®
to adult-neurogenic dysphonia.”’** Many studies cite
Kempster et al' as the source for the CAPE-V, but unless it
is specified, it is impossible to confirm which form was
actually used. Consequently, Nagle’ noted that both ver-
sions of the form are available and that “care must be taken
to use the same version if repeated ratings are obtained”
(p. 49).

Researchers have grappled with the label-location issue
in various ways. For example, Awan and Lawson™ placed
the severity labels as shown in Form 1, ie, shifted towards
the left side of the line; yet they instructed their listeners
thusly: “Since, severity exists on a continuum ranging from
normal found on the left end of the scale to severe on the
right side of the scale, you are urged to use the entire line
when making your judgments.” (p 351). Other authors who
used Form 1 also provided specific instructions to use the
entire line.”® Recent studies examining perceptual ratings of
voice based on the CAPE-V have eliminated the labels
entirely, instead opting to present raters with unmarked
lines.”” ** Kania et al*’ examined regions of severity on the
unmarked VAS scales by also having expert listeners rate
severity with the ordinal GRBAS scale for all 296 voices.
Using receiver-operating characteristic analysis, they de-
termined ranges for overall severity, breathiness, and
roughness but were unable to reliably determine severity
ranges for strain. The cut-off values separating the severity
levels (normal, mild, moderate, and severe) generally mat-
ched the location of the MI, MO, and SE severity markers
from Form 1. Notably, however, the original intent of the
markers was to indicate general regions of severity, not
cutoff values between them.'

This discrepancy between the forms led Nagle et al** to
investigate whether the location of the textual markers af-
fected ratings of dysphonic voices. Inexperienced listeners
rated the overall severity of samples of dysphonic speech
using 100-mm lines with three variations regarding severity
labels: labels under the line placed nonlinearly as in Form
1, labels under the line placed symmetrically as in Form 2,
and a traditional VAS with no labels under the line but
instead with the words “normal” and “extremely severe”
placed to the left and right of the line, respectively.”" Al-
though mean ratings were generally comparable across the

three varieties of scales, there was a sex difference such that
listeners who used Form 1 judged female voices as sig-
nificantly less severe than those who used either Form 2 or
the traditional VAS. This indicated that, at least in some
cases, ratings were driven leftward, ie, towards normal,
when the “MO” and “SE” labels reflected the exponential
distribution of perceived severity. Rather than accom-
modating a larger potential range of “severe” ratings, the
nonlinear placement of textual markers effectively reduced
the portion of the scale used by raters. These findings
supported the impression described by Solomon and col-
leagues”’ that “the data are artificially compressed by im-
posing the nonlinear auditory-perceptual system on a
nonlinear visual perception system” (p. €12). Furthermore,
the reliance on the labels may even be more pronounced for
experienced clinicians as compared to novice listeners.”

Meanwhile, the question of which form to use has
complicated international use of the adapted CAPE-V
forms. As reviewed by Mahalingam and colleagues,” the
European Portuguese version” and Hindi version used
Form 1,'" whereas the Kannada,'® Turkish,”"”> and Por-
tuguese”” versions used Form 2. The Mandarin version'”
changed the scales from VAS to equal-appearing intervals,
and the bilingual Catalan/Spanish version removed the
labels entirely.'” Calaf and Garcia-Quintana used the 4-
point GRBAS as well as both versions of the CAPE-V
rating form'’ to demonstrate that the labels on Form 1
were good indicators of cut-off values between severity
categories, which was not the original intent, and that the
“moderate” label, but not the “mild” or “severe” labels, on
Form 2 represented the general regions of corresponding
impairment. Given the difficulties interpreting the regions
of severity, these authors opted to remove severity labels as
well as endpoint anchors in their version of the CAPE-V.

Overall, despite emphases in the protocol instructions
from 2002 and 2009 that “A key issue is that the regions
indicate gradations in severity, rather than discrete
points,””*** there was the potential, and indeed the strong
temptation, for raters to use the textual labels situated
below the VAS lines as anchors. With two existing, highly
circulated, differing versions of the CAPE-V scales, the
probability of unreliable, invalid, and nonspecific results
has been high. Interestingly, only one of 17 SLPs surveyed
regarding their use of the CAPE-V in 2015 reported
awareness that two separate versions of the rating form
existed.” If users were unaware of this issue, they would
not be alert to the need to report which form was used and
may have selected a different version for re-evaluation. As
can be understood through the history recounted here, use
of a clearly understood standard rating form—an essential
element of any assessment tool—was not established for
the CAPE-V. This continues to result in confusion when
reporting and interpreting CAPE-V results.

CAPE-V Protocol: Implementation Problems
The authors of the CAPE-V published guidelines regarding
the proper and expected administration of the protocol and
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completion of the rating form.'" Since then, it has become
clear that most clinical users do not faithfully follow those
guidelines.”® ** Likely reasons involve time constraints by
clinicians in busy clinical settings, the perceived value of the
information obtained, and unfamiliarity with the re-
commended protocol.

The vast majority of surveyed SLPs reported completing
CAPE-V administration and scoring in under 10 minutes,
with no more than 5 minutes allotted to soliciting the stimuli
and Sminutes for rating and scoring."® However, clin-
icians are often expected to complete a full voice assessment
in under an hour, including taking a case history, conducting
perceptual, acoustic, videostroboscopic, and possibly aero-
dynamic testing,”””’ discussing findings, providing re-
commendations, and documenting results. It is no surprise,
therefore, to learn that many users do not follow the pro-
tocol as published, instead opting to eliminate certain tasks
in an apparent effort to shorten administration time.

Tasks and scoring elements of the CAPE-V may also be
skipped or altered because clinicians do not perceive their
inherent value to the diagnostic process. Although the
auditory-perceptual evaluation of voice quality is indis-
putably central to all voice assessments, the tasks required
for this purpose are less clear cut.”’ Rationales for the tasks
and scoring for the CAPE-V are provided by Kempster
et al (2009); for example, to maintain validity and relia-
bility, ratings should be based on audio recordings of the
CAPE-V tasks rather than other components of the voice
examination. However, users frequently select the tasks
and rating methods that seem most relevant for them and
their patients at any given time."

We have been examining issues of administration and
scoring procedures over the past decade. Lodhavia and
Kempster'® surveyed 17 voice-specialized SLPs about their
typical administration and scoring of the CAPE-V in 2015.
In 2019, Nagle®” directly observed 20 voice-experienced
SLPs while they scored audio samples of dysphonic voices
using Form 2 of the CAPE-V according to their usual
practice. Most recently, we surveyed voice-focused SLPs at
the 2023 Fall Voice Meeting in Washington, DC*"; up to 59
individuals responded to queries about their typical stra-
tegies for the administration and scoring of the CAPE-V.
From these studies, we can describe the actual usage of the
CAPE-V and examine possible trends over time. To our
knowledge, no other research groups have addressed these
issues systematically, although in a cross-cultural sys-
tematic review of studies involving translations of the
CAPE-V, Mahalingam and colleagues® noted differences in
the CAPE-V rating procedures across 10 studies that re-
ported the use of this tool.

CAPE-V administration

According to our surveys, approximately 40%-60% of
users omit at least some portion of the CAPE-V protocol.
In fact, Lodhavia and Kempster'® reported that “no single
component of the CAPE-V was administered by all of the

46,48

survey respondents 81% to 100% of the time” (p. 4). A few
users eliminated the collection of one or both of the sus-
tained vowels, used only a subset of the six sentences
provided, provided a different prompt, or skipped the ex-
temporaneous speech task entirely, opting instead to rate
connected speech from conversation during the course of
the voice evaluation. Nearly half of the respondents (47%)
indicated they never use the specifically worded instructions
provided in the protocol. On the other hand, adherence to
the order of the tasks prescribed in the protocol is quite
good, with nearly all (94%) respondents claiming to follow
it at least sometimes."

The CAPE-V committee intended the stimuli to be re-
corded and rated upon playback, providing specifics for
doing so." However, this procedure is not typically fol-
lowed. In fact, adherence with this instruction may have
decreased over time, given that 76.5% of the respondents
surveyed in 2015 but only 16% of those surveyed in
2023"" indicated that they always record the voice. Like-
wise, 6% of those surveyed in 2015 but 45% of the 2023
respondents reported that they never record the voice.

CAPE-V ratings and scoring

Although the vast majority of CAPE-V users rate the
specified parameters of voice quality, few follow the rating
and scoring procedures as prescribed in the published in-
structions.’ All of the SLPs from the two surveys and one
observational study rated overall severity of voice quality,
and 82%-85% also rated roughness, breathiness, and
strain.” ** A smaller majority (55%-75%) of clinicians
completed ratings for pitch and loudness. The reasons for
skipping these items, provided in open-ended comments,
include perceived relevance, perceived validity, and effi-
ciency’® **; some users commented that they measure
acoustic correlates of pitch and loudness instead.

A scoring modification that SLPs frequently reported
using is the estimation of ratings on each VAS rather than
measuring the actual distance of tick marks along the lines.
This strategy was reported by 77% of respondents in the
survey by Lodhavia and Kempster."” Reasons provided
generally were attributed to convenience and saving time
but also included the belief that the auditory perception of
voice quality was not that precise and that small differences
were not meaningful.

The fidelity of following instructions for adding tick
marks according to each of the three primary tasks was
notably low. Only 17.6% of survey respondents reported
that they always used this option, and 29% never did.*
Nagle"’ observed that only one out of 20 SLPs marked two
tasks differentially, and it was only for one voice-quality
parameter for one speaker.

Certain judgments within the CAPE-V have proven to be
difficult to standardize, such as the rating of “consistent”
or “intermittent.” The protocol instructions specified that
consistency or intermittency should be marked if the at-
tribute was or was not always present, respectively, within
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and between tasks. The surveys and observations indicated
that 65%—-85% of users rated consistency at least sometimes
but not necessarily in a systematic way. Lodhavia and
Kempster'® found that only 37% of respondents claimed to
consistently mark “consistent” or “intermittent” for every
perceptual dimension, and 15% of those observed by
Nagle’’ never did. The majority (54%) of respondents
surveyed by Lodhavia and Kempster indicated that they
only noted consistency if a sample sounded inconsistent or
intermittent. As such, if consistency is unmarked on the
form, it is unclear whether voice quality attributes were
consistently present or the examiner simply neglected to
complete this item.

Contributing to the problem is confusion over how to
interpret intermittency. For example, if a patient was
judged to have a degree of roughness in extemporaneous
speech productions but only at the ends of declarative
sentences, and this pattern was consistent throughout the
sampled speech, should this be marked as “consistent” or
“intermittent?” Or, should the voice of a patient with
spasmodic dysphonia be designated as “consistent” be-
cause voice breaks are apparent throughout the examina-
tion or “intermittent” because they do not occur at regular
intervals? In addition, does intermittency affect different
parameters differently? Although relatively few users re-
port routinely scoring consistency, this characteristic of an
individual’s voice production is important to document for
diagnostic purposes.

Audio recordings

The original authors of the CAPE-V specifically required that
ratings be based on audio recordings obtained under specified
conditions, not on live voice productions. Regardless, nearly
half of users surveyed recently reported that they always ad-
minister and score the CAPE-V live, with the client/patient in
front of the them.” Other clinicians reported completing
voice evaluations in a telehealth format. Even if they record
the voice samples, the samples are most likely recorded under
a wide range of conditions (ie, various microphones and re-
cording devices, mouth-to-microphone distances, adjusted
volume controls). Given the current variability in the ad-
ministration of this assessment, we contend that the CAPE-V
should be scored based on listening to audio recordings. This
allows clinicians to listen to a voice sample more than once
before making a rating and to directly compare performance
across tasks and across time. Ideally, repeated assessments of
the same patient would use the same recording conditions and
follow the same procedures.

Measuring and reporting results

The CAPE-V was developed to be measured as a ratio of
the VAS. Users were directed to confirm that the VAS lines
were 100 mm in length so that the number associated with a
rating would be the distance (in mm) from the left end of
the line. If the lines were not exactly 100 mm, the result

could be corrected proportionately (ie, dividing the dis-
tance of the tick mark from the left of the line by the entire
length of the line). Electronic administration of the CAPE-
V would obviously eliminate this measurement problem; an
electronic scale might not measure 100 mm, but a score
could still be reported in terms of the proportion of the
scale to the left of the mark.

Some CAPE-V users have commented that they estimate
the ratings, usually in multiples of 5 or 10.""* In the survey
conducted in Fall 2023, one participant noted that their
perception is not refined enough to discriminate voice
quality in units of 1/100, and another reported “estimating
in 10s or categories.”*® This participant added: “Just be-
cause a VAS theoretically makes subjective ratings "para-
metric" isn’t a good enough reason for me to use it.”

CAPE-V Instructions: Efficiency and Technology

The original CAPE-V was intended to be used in re-
producible, paper format. Although it is still a viable as-
sessment/documentation format, paper files are considered
outdated and impractical, especially with the transformation
across healthcare centers and clinics to electronic medical
records.”’ > Consequently, it seems reasonable to encourage
the development of electronic formats of the CAPE-V for
clinical use, including at bedside. One such format currently
exists in software developed by PentaxMedical called the
iCAPE-V. This program can be bundled with other pro-
grams developed and sold by PentaxMedical for use with
their Computerized Speech Lab system. Another version
that can be used for training and clinical use is by Calaf.” In
addition, according to our survey results,"" locally developed
programs are in limited use at certain facilities.

There are many advantages to an easily accessible elec-
tronic format. Electronic administration could provide
standardized instructions for the clinician and clients, assist
in digitizing and saving audio recordings, automatically
score each section of the assessment, and generate a tem-
plated report that could be uploaded into electronic records.

Another advantage to full digital administration and
scoring of an updated CAPE-V is that clinicians would be
able to more easily examine relationships among the var-
ious components of a full voice assessment. This would
promote full clinical review and comparison of the various
components of a complete evaluation and would better
substantiate the validity of a thorough and standard multi-
dimensional evaluation. It would also improve inter-clin-
ician and inter-clinic collaboration for the purposes of re-
search and tracking patient outcomes.

REVISION OF THE CAPE-V
The issues raised in this review lead to the obvious conclu-
sion that revisions to the original CAPE-V are warranted. In
this section, we list and describe the modifications we im-
plemented to create the CAPE-V — Revised (CAPE-Vr),
displayed in Figure 3. Modifications are based on the pre-
mises that (a) the aims of the original CAPE-V committee
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Consensus Auditory-Perceptual Evaluation of Voice — Revised (CAPE-Vr)

Name/ID:

Gender: Age:

Examiner:

Date:

Recording Conditions

Audio recorded: Yes / No In person / Virtual

Recording device/platform:

Environment: Clinic room / Sound booth / Bedside / Home

Mouth-to-mic (cm):

Stimuli

Vowels: /a/ and /i/. Sustain each for 3 — 5 seconds; one or more productions in typical speaking voice.

Sentences:

a. The blue spot is on the key again.
b. He helped her hurry home.

c. We were away a year ago.

Extemporaneous Speech: “Tell me about a place yo

Reading Passage (optional): Specify:

d. | eat eggs every evening.
e. My mama makes lemon muffins.
f. Papa took a piece of the cake.

L1 Check if the examiner
modeled the sentences.

u have gone or would like to go.”

Rating Conditions: Live voice / Recorded voice Headphones / Speakers Auditory anchors: Yes / No
Rater: Date: Number of times sample was played: __
Normal Extreme
Overall Severity ___J100
Roughness /100
Breathiness ____J100
Strain /100
_J100
Pitch: Normal Low High Comment:
Loudness: Normal Quiet Loud Comment:
Resonance: Normal Front Back Comment:
Nasality: Normal Hyponasal Hypernasal Comment:
Inconsistencies: None / Present (describe):
Vowels:
Sentences:
Extemporaneous speech:
Instabilities: aphonic break pitch break pitch instability spasm tremor other:
Additional features: aphonia asthenia diplophonia falsetto fry hard glottal attack wet/gurgly

other:

Overall Impression:

FIGURE 3. The Consensus Auditory-Perceptual Evaluation of Voice — Revised (CAPE-Vr) form. For a reproducible copy that
maintains proper dimensions, please see the supplementary material that accompanies the online version of this article.
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are retained and respected; (b) modifications are supported
by available research findings as much as possible; (c) actual
usage of the CAPE-V by voice-focused clinicians is con-
sidered and incorporated as appropriate; and (d) the in-
structions and protocol are simplified and clarified. In
addition to minor alterations, such as moving the space for
examiner name to the top of the form and adding spaces for
the gender and age of the patient, we made the following
changes to the protocol and form.

Modification 1: Eliminated the textual severity
markers below the VASs on the rating form

Despite the common use of the modifiers “mild,” “mod-
erate,” and “severe” in the clinical assessment of voice,
their appearance on the CAPE-V form has little to offer in
terms of measurement sensitivity or clinical accuracy,
especially given their differing placements on the two
CAPE-V forms in circulation. For this reason, and in the
interest of using a true (unlabeled) VAS,”*” we have re-
moved the severity labels beneath the lines for the VASs in
the CAPE-Vr. To remind raters of the direction of the
VAS:s, we placed the words “normal” and “extreme” above
the set of lines on the left and right sides, respectively.

Modification 2: Modified selected tasks and stimuli
Vowels

The original CAPE-V instructed users to obtain three re-
petitions each of two vowels. In the interest of time, the
CAPE-Vr protocol suggests a single production of each
vowel /a/” and /i/, provided that the production is typical of
the examinee’s speaking voice in terms of pitch, loudness,
and quality. Examiners determine whether productions are
typical and can provide cues and implement strategies to
ensure valid productions. Modeling is discouraged to avoid
imitating the examiner’s vocal pitch and quality.

Sentences

The CAPE-Vr modifies three of the sentence stimuli. Two
of the original sentences provided with the CAPE-V should
be revised as recommended by Zraick et al’ and endorsed
by multiple survey respondents. The sentence “How hard
did he hit him?” contains aggressive language, and “We eat
eggs every Easter” contains a religious reference, which
users have reported to be offensive or not representative of
the general population. Zraick et al suggested replacing
them with “He helped Hannah hurry home” and “We eat
eggs every evening.” One of us has been using these sen-
tences clinically for about 10 years and has found them to
be easy to implement and just as interpretable as the ori-
ginal sentences. An additional modification to the latter
sentence of substituting “We” with “I” gives another op-
portunity to observe whether examinees produce hard
glottal attacks in their speech. To be culturally neutral, we

° The /a/ was changed to /a/ to correctly reflect the typical low-back
vowel used in American English.

avoided using proper names (ie, her was preferred to
Hannah). In sum, the first two sentence modifications of the
CAPE-Vr are the introduction of “I eat eggs every evening”
(sentence d) and “He helped her hurry home” (sentence b)
to observe the effects of adductory and abductory laryngeal
articulatory gestures, respectively.

The third sentence modification pertains to the sentence
weighted with voiceless stop consonants followed by /i/,
“Peter will keep at the peak,” which some users identified
as being awkward and often misread. This sentence was
intended to reveal hypernasality by loading it with high
oral-pressure consonants. In fact, fricatives”*”’ are equally,
if not more, sensitive than stops in detecting hypernasality.
Vowel context is less discriminatory than consonant class,”®
although /i/ is generally considered to provide the best
context for revealing hypernasality”®”” and is associated
with greater velopharyngeal closing force compared to low
vowels.®” That said, it would be informative to observe if
hypernasality were present in a variety of phonetic contexts
that represent natural speech. Therefore, we composed a
more natural, grammatically meaningful sentence with
high-pressure consonants and several vowels that also
avoids a proper name as a replacement: “Papa took a piece
of the cake” (sentence f).

Although not modified, a clarification is needed for the
nasal-consonant loaded sentence (sentence e). Kempster
et al' stated in the body of their paper that the sentence is
“My mamma makes lemon jam” although it is listed as
“My mamma makes lemon muffins” on the form. We re-
commend using the sentence on the form (“...lemon muf-
fins”) for the sake of consistency and because recent
research indicates this sentence is the most predictive
CAPE-V speech task for ratings of overall severity.®'

Finally, recognizing that clinicians frequently include
paragraph-length material,**** we included a space to in-
dicate whether a reading passage is included. A common
choice in voice research and in the clinic is the first para-
graph of the Rainbow Passage. In fact, the second sentence
extracted from this paragraph has proven to be a valid
stimulus for differentiating dysphonic from nondysphonic
voices using spectral/cepstral acoustic analysis,”” which led
to its recommended use in the Analysis of Dysphonia of
Speech and Voice (PentaxMedical). Nonetheless, clinicians
may choose to omit this optional task or select a different
passage depending upon the patient’s age, cognitive status,
or other relevant variables.

Readers are reminded that the sentence stimuli were
developed to represent a range of vocal functions and thus
facilitate diagnostic testing across a variety of voice dis-
orders. As non-English-speaking groups develop linguisti-
cally and culturally appropriate translations of the CAPE-
Vr, they should keep these goals in mind.

Modification 3: Changed the extemporaneous speech
prompt

The original prompts for eliciting spontaneous speech were
“Tell me about your voice problem” or “Tell me how your
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voice is functioning.”' These prompts have proven awk-
ward for several reasons. Often, a version of these ques-
tions has already been posed and answered earlier in the
assessment, so it becomes a redundant and time-wasting
element. Some patients may be confused by the word
“functioning.” A key reason for avoiding these questions or
variations thereof, however, is that they reveal information
about the voice problem to a listener who may be tasked
with providing an unbiased evaluation of a recorded ver-
sion of the CAPE-V stimuli.'’*’ In addition, the prompt is
not relevant to a person without vocal complaints who may
be assessed with the CAPE-V as a baseline or screening
assessment or participating in a research study.” None-
theless, having a standard prompt to elicit and rate ex-
temporaneous speech® is a worthwhile element to maintain
in the CAPE-V assessment. Zraick et al” suggested “Tell me
about your favorite holiday” or “Describe the neighbor-
hood where you grew up.” Another prompt reported in the
literature is to ask the patient about their day or their daily
routine,'"'*?" but this can result in a list with repetitive
(“sing-song”) prosody. For the CAPE-Vr, we developed
the prompt “Tell me about a place you have gone or would
like to go.” We selected this prompt after extensive dis-
cussion of a topic that would be unlikely to elicit a list,
likely to generate rich linguistic content unrelated to voice
concerns, and answerable by anyone regardless of religion,
culture, or socioeconomic status. Beta testing of this
prompt by one of us (NPS) in a clinical setting has resulted
in acceptable speech samples that do not reveal the nature
of the examinee’s voice concerns.

Modification 4: Modified pitch and loudness scales to
indicate direction but not extent of deviation from
normal

Ratings for pitch and loudness on the CAPE-V required
users to indicate the “Nature of the abnormality” with the
intent of listing “too high” or “too low” on average. This
response was often completed with consideration of the
variability of the production rather than its average state or
omitted altogether. Furthermore, the results were difficult
to interpret if averaged across individuals or compared
across time because there was no numerical way to differ-
entiate too high from too low using the CAPE-V’s scoring
system. VAS ratings of pitch and loudness are rare in the
literature, and users have reported using easily available
acoustic correlates instead. In the CAPE-Vr, we have re-
placed VASs with categorical choices of normal, low, and
high for pitch and normal, quiet, and loud for loudness.
Space is also provided for additional comments for these
parameters.

¢ Users have pointed out that the speech in this context is not sponta-
neous because it is prompted with a topic cue. Therefore, we have changed
the terminology from spontaneous to extemporaneous.

Modification 5: Added terms for rating resonance and
nasality

The section on the original CAPE-V for commenting about
resonance alluded to velopharyngeal functioning, in line
with the high-pressure-consonant sentence included in the
list of stimuli (sentence f). Clinically, however, resonance
for patients with voice disorders usually focuses on the
placement of perceived oral resonance; in fact, moving the
focus of resonance from back to front is the basis for some
voice therapy approaches.’”** Descriptions of hyponasality
and hypernasality reflect the patency of nasal air passages
and the functioning of the velopharyngeal mechanism, re-
spectively. To more completely capture these features of
oral and nasal resonance, the CAPE-Vr provides the op-
portunity to rate resonance as normal, front, or back, and
nasality as normal, hyponasal, or hypernasal, with space to
add comments for each.

Modification 6: Simplified and clarified observations
of consistency

To accommodate the diagnostic value of observations of
consistency in voice quality and to improve the efficiency of
test administration, the CAPE-Vr provides space to report
perceived inconsistencies according to the task. Rather
than marking each vocal attribute for consistency and se-
parately rating each attribute for each task, the CAPE-Vr
provides a separate section in which raters can specify that
there are no notable inconsistencies (by circling “None”) or
describe inconsistencies according to task. In addition,
specific voice characteristics that reflect various types of
vocal instability are listed alphabetically for ease of selec-
tion as appropriate. These are intended to add specificity to
the term “pitch instability” that was included as an example
in the list of “additional features” on the CAPE-V. The
remaining original terms are now listed alphabetically on
the CAPE-Vr form for selection, with the addition of “hard
glottal attack” to provide examiners with an option for
their observations on the sentence loaded with vowel-initial
words (sentence d). As in the original CAPE-V, room is
available to list features that are not provided in the
fixed list.

Modification 7: Added space to write overall
impression

Two lines are provided at the bottom of the CAPE-Vr form
for clinicians to write their overall impression of the voice.
This provides an opportunity to describe the overall se-
verity of the voice disorder, list prominent voice features,
and otherwise note memorable aspects of the perceptual
evaluation.

Modification 8: Added sections about recording and
analysis conditions

A final change to the CAPE-Vr form is the addition of
sections on recording conditions and rating conditions.
Recognizing that many voice assessments are now con-
ducted virtually and may not be recorded, and that the



Gail B. Kempster, et al

Development and Rationale for the CAPE-Vr 1

environment and equipment may affect results, the
Recording Conditions section prompts the examiner to
note whether or not the voice was recorded, and if so, the
nature of the environment and equipment used for re-
cording purposes. A separate section for rating conditions
includes space to indicate the identity of the rater (in case it
differs from the examiner), when the ratings were com-
pleted, and other aspects of the rating methodology. These
include the nature of the voice samples and playback
conditions, the use of established examples of voices to
represent different qualities and severities as auditory an-
chors, and the number of times the rater played the sam-
ples. The rationale for this modification is to provide
consistent documentation of voice recording and rating
conditions to be able to replicate conditions when evalu-
ating voices over time and to improve the communication
and transferability of findings across clinicians and re-
searchers.

TABLE 1.

CAPE-Vr Protocol: Instructions for Administration and Scoring

Modification 9: Updated instructions for
administration

We have updated the instructions to accompany the
CAPE-Vr form (Table 1; also provided as supplementary
material). The information included in the new instructions
is intended to maintain the original purpose of the instru-
ment, as well as to clarify certain aspects of the protocol
and rating form. These changes make this instrument more
user friendly and reproducible across individuals and en-
vironments.

EXAMPLE OF CAPE-Vr IMPLEMENTATION
To illustrate the administration and scoring of the CAPE-
Vr, we collected a recording of the new CAPE-Vr stimuli
from a colleague familiar with the CAPE-V and skilled in
feigning disordered voices. Recordings were made in a
quiet room using an MXL USB unidirectional condenser

Demographics

Complete identifying information about the examinee (Name or ID, Gender, Age), examiner (Name), and date of

recording as indicated at the top of the form.

Recording Conditions

Seat the examinee comfortably in a quiet environment. Place a microphone at a fixed mouth-to-microphone distance and
audio record the voice and speech stimuli. Note on the form whether the stimuli were audio recorded or not; whether
the examination was in person or virtual; the room environment; the recording device and/or platform; and the mouth-
to-microphone distance.

Tasks and Stimuli

The three primary tasks for the CAPE-Vr may be completed in any order.

Vowels. Instruct the examinee to say the vowels /a/ and /i/ using a typical speaking voice. Each vowel should be sustained
for 3-5 seconds. A single trial of each vowel is adequate if the production sounds representative of that individual’s
speaking voice. Modeling is discouraged to avoid imitation of the clinician’s pitch and voice quality.

Sentences. Instruct the examinee to read the following sentences aloud in their typical speaking voice. The sentences can
be printed out in large, easy-to-read font. If the individual has difficulty reading, the clinician may model the sentences;
in this case, check the box provided to the right of the sentences on the CAPE-Vr form.

The sentences (and their primary features of interest) follow:

. The blue spot is on the key again. (English corner vowels)

He helped her hurry home. (Word-initial /h/)

. We were away a year ago. (All voiced phonemes)

| eat eggs every evening. (Vowel-initial words)

. My mama makes lemon muffins. (Nasal consonants)

. Papa took a piece of the cake. (High-pressure consonants)

-0 00 T o

Extemporaneous speech. Elicit at least 20 seconds of natural speech with the prompt: “Tell me about a place you have
gone or would like to go.” Another prompt that elicits content unrelated to voice use is also acceptable.

Reading passage (optional). Indicate the reading passage if one is included as part of the auditory-perceptual evaluation
of voice.

Rating Conditions

Ratings are expected to be based on recordings of the voice, but the rater can indicate if they were completed on live voice
in real time instead. When rating voice recordings, listen to the stimuli as many times as desired and document the
number of repetitions. Also indicate: the use headphones or speakers; the use of standard samples of disordered voices
as auditory anchors (ie, reference samples); the identity of the rater; and the date.

Voice Characteristics and Ratings

Attributes Rated along Visual Analog Scales (VASs)
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TABLE 1 (Continued)

The salient perceptual vocal attributes included in the CAPE-V and CAPE-Vr were identified by the original consensus
committee authors as commonly used and easily understood: Overall Severity, Roughness, Breathiness, and Strain.
These vocal attributes are generally defined as follows:

Overall Severity: global, integrated impression of deviation from normal voice

Roughness: perceived irregularity in the voicing source

Breathiness: perceived air escape in the voice

Strain: perceived vocal effort, tension, or press

Each of these perceptual attributes is accompanied by a 100-mm line forming a VAS. One blank VAS is included on the
form if the examiner prefers to rate an additional attribute on a continuous scale. The words “Normal” and “Extreme”
appear above the lines on the left and right sides, respectively, to indicate the direction of the perceptual ratings.

The examiner marks the degree of perceived deviance for each attribute with a small vertical line (aka a ‘tick mark’). The
examiner may mark each VAS at any location.

Scoring VASs. After marking each of the VASs, measure the distance (in mm) from the left end of the line to the tick mark.
Write the value in the blank space to the right of the line. Confirm that the lines are 100 mm long; if not, cross out 100 and
insert the actual length of the line. Corrections can be made by dividing the distance measured by the length of the line
and multiplying that result by 100.

Attributes Rated Descriptively

Options are provided for auditory-perceptual judgments of pitch, loudness, resonance, and nasality, inconsistencies,
instabilities, and additional features, with room for examiner comments. Examiners may select one or more options per
attribute.

Pitch: perceived average pitch of the voice, as Normal, Low, or High. Pitch variability may be noted separately under
Inconsistencies or Instabilities.

Loudness: perceived average loudness or sound level of the voice, as Normal, Quiet, or Loud. Loudness variability may be
noted separately under Inconsistencies or Instabilities.

Resonance: perceived focus of the sound within the oral cavity, as Normal, Front (forward or “in the mask”), and Back
(pharyngeal or “throaty”).

Nasality: perceived balance of oral and nasal resonance reflecting patency of the nasal passageways and velopharyngeal
function, as Normal, Hyponasal, or Hypernasal.

Inconsistencies: Indicate and describe inconsistencies of voice according to task. If there are no notable inconsistencies,
circle None. If there are, circle Present and provide a description of the inconsistencies.

Instabilities: If relevant, circle one or more categorical descriptors of vocal instabilities from the options provided or add
another term to indicate vocal instabilities.

Additional features: If relevant, select one or more descriptors from the options provided or list alternate descriptors.

Overall impression: State the overall severity of the voice problem and describe the voice in a few words or phrases.

microphone placed 10cm from the lips. Based on the di-
gitally recorded file, we each independently completed the
CAPE-Vr form. We then reviewed how we approached the
rating task and our resultant independent ratings.

Figure 4 shows the form as completed by the rater who
provided the median score for overall severity. We did not
attempt to reach a consensus and coalesce our ratings for
the purposes of reliability of measurement. Rather, our
goal was to ensure that we could follow the processes
outlined in the CAPE-Vr and that our final adjustments
would maximize fidelity and represent a doable, easily
understood, standard approach.

The VAS lines were confirmed to be 100 mm long on the
printed form. As shown, overall severity was rated 77/100,
roughness 83/100, breathiness 35/100, and strain 46/100.
The extra VAS option was unused. Pitch was judged to be
lower than normal and oral resonance was perceived as
back. Loudness and nasality were considered to be normal.
Inconsistency was noted only for vowels with pitch in-
stability at the onset of /a/. The rater also noted fry and

possible diplophonia. Finally, she added a comment at the
bottom of the form with her overall impression and to
highlight prominent attributes of the voice.

Each of our experiences using the CAPE-Vr revealed
that the new form was clear, thorough without being
overwhelming, and logically organized. The completed
example displayed in Figure 4 uses the final version of the
form. We include this form for teaching and presenting
purposes to show how the CAPE-Vr would optimally be
used for the auditory-perceptual evaluation of a recorded
voice.

SUMMARY
The CAPE-V has had a significant impact on both the
clinical assessment of voice quality and in many research
endeavors internationally for more than 20 years. In this
article, we highlighted issues that have arisen over time
with the administration, stimuli, rating form, scoring, and
instructions accompanying the 2002 online beta-version
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Consensus Auditory-Perceptual Evaluation of Voice — Revised (CAPE-Vr)

Name/ID: P. B. Gender: _ ™M Age: 453
Examiner: KEN Date: F/13 /2%

Recording Conditions

Audio recorded No Virtual Environment: Sound booth / Bedside / Home

Recording device/platform: MY\, Condencor meic = tru:d,rehoual Mouth-to-mic(cm): 1O

Stimuli

Vowels: /a/ and /i/. Sustain each for 3 — 5 seconds; one or more productions in typical speaking voice.

Sentences:

a. The blue spot is on the key again. d. | eat eggs every evening.

b. He helped her hurry home. e. My mama makes lemon muffins. [J Check if the examiner
¢. We were away a year ago. f. Papa took a piece of the cake. modeled the sentences.

Extemporaneous Speech: “Tell me about a place you have gone or would like to go.”

Reading Passage (optional): Specify: ﬂa'c wbo 0 p4$$ 4\?‘ (d

Rating Conditions: Live voice ARecorded voice)  Headphones / Auditory anchors: Yes

Rater: G B K Date: l.ZZJo/,ar Number of times sample was played: i
Normal Extreme

Overall Severity ! _‘7’_7‘ /100

Roughness ! ﬁ /100

Breathiness { id_” / 1OOV

Strain ll ' _ Y100

__ /100

Pitch: Normal High Comment:
Loudness: Quiet Loud Comment:
Resonance: Normal Front Comment:

lity: | : Wty mildly “
Nasality Hyponasal Hypernasal Comment 'pagw \}, A Y W;/Po

Inconsistencies: None /describe):

Vowels: _/a/ wnstadle &7 onse?

Sentences:

Extemporaneous speech:

Instabilities: aphonic break pitch break (pitch instabili spasm tremor other:
Additional features: aphonia asthenia diplophonia? falsetto @ hard glottal attack wet/gurgly

other:

Overall Impression:  Mode~ade - severe dytslpkouia. ¢ |ow ',a‘.+ck'.
“'ﬁr\r‘wv(?“' resSonance , o r‘puj/lﬁa.&s*.

7

FIGURE 4. Example of a completed CAPE-Vr form.
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tool and the 2009 publication of the original CAPE-V.
Based on published literature, available survey data, clin-
ical experience, and practical considerations, this paper
provides the rationale and development for a revised
CAPE-V, the CAPE-Vr.

The importance of maintaining fidelity to the CAPE-Vr
protocol—or to any set of assessment instructions—is re-
quired to maintain the validity of the CAPE-Vr. As we
train the next generation of speech-language pathologists,
it is important that the procedures we espouse are clear,
consistent, and well-founded in theory, research, and ex-
perience. The application of implementation-science stra-
tegies and methods can direct future investigations to
ascertain whether clinicians more easily and naturally
maintain fidelity to the CAPE-Vr than they did to the
CAPE-V. It is our expectation and our hope that fidelity to
the CAPE-Vr will facilitate evidence-based practices for
clinicians assessing individuals with voice disorders.
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