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Abstract: Reliability of the GRBAS tool for perceptual evaluation of paediatric voice disorder is measured in
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this study of children with a history of laryngotracheal reconstruction surgery (LTR). Additionally, the relation-
ship between parent proxy/child self-report of voice-related quality of life with clinician perceptual rating of voice
quality is analysed. Eleven children with a history of LTR provided voice recordings following the stimuli set by
the CAPE-V protocol. Subjective impact of voice quality on life was measured using the paediatric voice-related
quality of life questionnaire. Four trained judges rated the sound files according to both the GRBAS and CAPE-
V protocol. Intra-class correlation coefficients were high for both intra-rater and inter-rater judgments across all
parameters of the GRBAS protocol, and a strong correlation was found between the grade rating of the GRBAS
and the overall severity rating of the CAPE-V. Some elements of parent proxy reporting of voice-related quality
of life were significantly negatively correlated with clinician perceptual rating of voice quality, while there was no
significant relationship between child self-report and clinician perceptual rating.
Key Words: Perceptual evaluation of voice�Paediatric voice disorders�Paediatric airway reconstruc-
tion�Laryngotracheal reconstruction�GRBAS�PVRQOL.
INTRODUCTION
Clinicians working with voice disorder take a multidimen-
sional approach to voice evaluation. In adults this includes
as a minimum: a full case history, laryngeal evaluation,
aerodynamic evaluation of respiration and phonatory skill,
acoustic and perceptual evaluation of voice quality and an
understanding of the subjective impact of voice on quality
of life.1 The same approach is recommended in the paediat-
ric setting.2,3 The extent to which voice clinicians manage to
routinely gather all of this data varies depending on resour-
ces (such as access to specialized equipment) and the avail-
ability of multidisciplinary voice clinics—those that are
staffed by both otolaryngologists and speech and language
therapists.

Perceptual evaluation of voice quality is a clinical subjec-
tive skill, and clinicians rely on published guidelines and
protocols to help them judge a presenting patient's voice
quality. Commonly used protocols include the GRBAS4

and the CAPE-V.5 The main difference between these two
relates to the scaling used. While the GRBAS uses a 4 point
ordinal scale and the CAPE-V a visual analogue scale, both
provide evaluation of overall severity (CAPE-V) or grade
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(GRBAS), hoarseness (CAPE-V) or roughness (GRBAS),
breathiness and strain (both CAPE-V and GRBAS). The
CAPE-V additionally rates pitch and loudness while the
GRBAS asthenia (vocal weakness). The CAPE-V provides
standard stimuli. Different rating scale may impact on per-
ceptual evaluation—for example, the GRBAS is reported to
be faster to complete but with its small range of ordinal
options it is less sensitive to detecting voice change than the
CAPE-V.6,7 In studies of adults with voice disorder there is
reported to be a strong correlation between CAPE-V and
GRBAS ratings suggesting that clinicians detect similar lev-
els of dysphonia regardless of scale used.8 The GRBAS is
recommended as the minimum scale for use in the UK9 and
since then has been more widely adopted into routine clini-
cal practice. While there are no set stimuli for the GRBAS,
clinicians can use spontaneous speech, sustained vowel pro-
duction and reading aloud and the stimuli from the CAPE-
V offer a useful standard set of stimuli that can be rated
using either the CAPE-V or the GRBAS.

Previous studies have explored the intra-rater (within
judge) and inter-rater (across judges) reliability of percep-
tual analysis using one or both of these protocols. There is a
high level of both intra and inter-rater reliability reported in
adults with dysphonia using both the GRBAS and the
CAPE-V7,8,10 though some report that the CAPE-V shows
a higher degree of reliability.10 While both Karnell et al8

and Zraick et al10 utilised retrospective clinical data includ-
ing audio recordings of data of 34 and 74 (respectively)
adult patients following the CAPE-V protocol, Nemr et al7

prospectively gathered audio data from 60 patients, includ-
ing 10 younger patients. Expert judges rated the audio data
in each study, (four judges in Karnell et al8, with one judge

mailto:wendy.cohen@strath.ac.uk
https://doi.org/10.1016/j.jvoice.2018.07.009


945.e28 Journal of Voice, Vol. 33, No. 6, 2019
who was the original rating clinician at the time of the audio
recordings being made, three judges in Nemr et al7 and 21 in
Zraick et al).10 Repeat ratings of all the data was carried out
in one study8 and of a small sample of data in the other two
studies. Zraick et al10 noted that reliability was slightly
higher for the CAPE-V than the GRBAS.

Various factors that might affect inter and intra-rater reli-
ability are explored by Kreiman and Gerratt11 who point
out the importance of listener agreement in the clinical set-
ting. A range of methods have been used to manage this
such as level of training of listeners, what type of data is
used, providing listeners with comparison anchor stimuli
and the severity of voice disorder in the sample. Training
that directs the listener to specific vocal characteristics and
encourages groups of listeners to discuss and agree on rat-
ings, regardless of rating system, improves reliability both
within and across judges.12�14 Where listeners are able to
access comparison stimuli there is less reliance on each lis-
tener's own internal subjective benchmarks and these, often
referred to as anchor stimuli, increase inter-rater
reliability.15 Some aspects of voice quality such as breathi-
ness show a greater degree of inter-rater reliability over
others.16 Type of stimuli may also affect reliability with con-
versational speech, counting, and sustained vowels showing
greater reliability than a standard reading passage.17,18

Furthermore, some retrospective studies have shown that
perceptual evaluation of voice quality relates to known
voice diagnosis.19,20 In a large scale (n = 254) study of vocal
fold nodules in children,19 hoarseness, breathiness, strain,
and aphonia was evaluated using a 3 point scale, where
0 = no hoarseness and 3 = severe hoarseness. The authors
explored the relationship between size of nodules and per-
ceptual characteristics, with larger nodules correlated with
increased hoarseness, breathiness, strain, and aphonia. A
similar pattern of correlation between nodule size and per-
ceptual rating was found by Nuss et al20 who used the
CAPE-V protocol in their retrospective study. Neither study
reports whether or not perceptual ratings were made
“blinded” to voice diagnosis and/or nodule size. This is
important as prior knowledge of diagnosis might affect the
subjective perceptual evaluation. For example, a clinician
might be inadvertently biased by size of nodules in their per-
ceptual ratings where this information is known to them.

Voice quality is problematic in other aetiologies. Children
with airway problems present a unique challenge to the
clinicians managing their care, for example the subgroup of
children requiring surgical intervention (laryngotracheal
reconstruction surgery—LTR) to ensure a safe airway fol-
lowing subglottic stenosis (SGS). Longer term outcomes for
this relatively small population are improving in relation to
general health-related quality of life21 and also in relation to
voice outcome,22 though there is conflicting information in
the published literature. Some studies report good out-
comes23 and others poor outcomes.21,24 Good voice out-
come seems to relate to the intactness of the laryngeal
structures and use of a glottic phonation source.22 Some of
the challenges in drawing together the literature relate to
what measures are taken and how “good” voice is defined,
along with whether or not studies are gathered from retro-
spective21,24 or prospectively22,23 gathered data. Some stud-
ies explore voice-related quality of life and health-related
quality of life along with laryngoscopy and perceptual eval-
uation of voice quality21 while others also evaluated acous-
tic aspects of voice quality.22�24

Reliability of perceptual rating of voice quality in chil-
dren who have had LTR has been explored using the
CAPE-V protocol.25 In this study of 50 children with LTR
aged 4�20 years (32 female, 18 male), three experienced
SLP judges, none of whom were involved in the manage-
ment of the participants, rated recordings of the participants
either reading aloud or repeating each of the CAPE-V sen-
tences. Judges rated the samples following the CAPE-V pro-
tocol and additionally rated 34% of the sample a second
time 1 week after their initial rating. This approach allowed
the authors to measure inter-rater and intra-rater reliability.
They found high levels of inter-rater reliability in overall
severity, roughness and breathiness and high levels of intra-
rater reliability in overall severity, roughness, breathiness,
pitch, and loudness with a lower reliability for judgements
of strain. The authors outline that this latter parameter
involves judging vocal effort through a combination of
auditory evaluation and visual observation of muscular ten-
sion in the neck and vocal tract, and this might explain the
lower reliability of ratings based on audio data alone in this
domain. While this study shows that there is reliability using
the CAPE-V protocol, with the GRBAS in more common
use in the UK, it would be useful to explore the extent to
which there is inter-rater and intra-rater reliability of this
particular clinician-rating tool for children with a history of
LTR in the UK.

Clinician reporting of voice quality has also been com-
pared with patient reports of impact of voice on quality of
life. Clinically, this information is valuable so that interven-
tion can be tailored to the individual and gathering patient
opinion is considered an essential part of voice evaluation.1

Most studies that have compared clinician and patient
report used a retrospective case study design. Different tools
have been used to evaluate impact of voice on quality of life
in different populations (eg adult and parent proxy question-
naires, different questionnaires suited to specific aetiologies)
including the Voice-Related Quality of Life (VRQOL)26

questionnaire and the Iowa Patient's Voice Index,8 the Voice
Handicap Index27 and the Pediatric Voice Handicap
Index.28�30 In adults, Karnell et al8 report a weak correla-
tion between patient report (Iowa Patient's Voice Index and
VRQOL) and clinician report (GRBAS and CAPE-V) in
their study of 103 patients with a range of different aetiolo-
gies. In children with vocal fold lesions, a fair correlation
exists between CAPE-V overall severity and paediatric voice
handicap index29 while this correlation is reported as weak
in children who have a history of airway surgery.28

There can be differences between how parents and chil-
dren report subjective impact of voice problem using an
adaptation of the paediatric voice related quality of life
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(PVRQOL) questionnaire.31 From a clinical perspective,
there is consensus that clinician and patient reporting both
give unique insights. The voice therapist will take account
of both of these in order to tailor a holistic intervention pro-
gramme for the patient. In the paediatric context the clini-
cian should consider any difference of opinion between the
parent and child. Where, for example, the child is uncon-
cerned about the impact of voice on quality of life, they
may not be particularly motivated to make any behavioural
changes that could improve voice quality and indirect inter-
vention with a more concerned parent might be of more
advantage at that time.
Aims
The aims of this study were to examine clinician and patient
ratings of voice in children with a history of LTR following
SGS. This includes examining the inter-rater and intra-rater
reliability of clinician rated voice quality using GRBAS;
examining the agreement between GRBAS and CAPE-V
rating scales and examining the relationship between parent
proxy and child self-report of subjective impact with the cli-
nician GRBAS rating of voice quality.
METHODS

Ethical permissions
Permission for the study was granted by the National
Health Service West of Scotland Research Ethics Commit-
tee and the University of Strathclyde Research Ethics Com-
mittee. Information sheets and consent forms were designed
so they were appropriate for younger children using pictures
to describe the study, with written consent obtained from
both the child and their parent/guardian.
Study design
A prospective observational study design was used to ana-
lyse clinician ratings of voice quality using GRBAS and
CAPE-V and to compare the GRBAS ratings to parent
proxy and child self-report of voice-related quality of life
gathered at the same point in time. The data analysed was
gathered in a previously reported research study and
detailed information about how participants were recruited
to that research study is available elsewhere along with
information about acoustic analysis of voice quality and a
description of laryngeal function for each child.22
Participants
Eleven participants (4 female, 7 male) with a history of SGS
and LTR attended for a range of voice evaluation measure-
ments providing the voice recordings used in this study.
Five had LTR at <12months with the other six before age
3. They were all aged between 5 and 14 years (x̅ 8.5; SD 3.4)
at the time of the study. Table 1 summarises the medical
and surgical histories, including age at time(s) of surgery
and at time of participation in the study along with the data
gathered as part of the analysis presented in this paper.
Four trained listeners (two final year speech and language
therapy students and two recently qualified speech and lan-
guage therapists) provided the clinician ratings of voice
quality. Rating was also completed by an expert listener, a
specialist speech and language therapist known to each of
the patient participants.
Data
Audio recordings followed the CAPE-V protocol which
included the sustained vowel sound [a], six sentences and a
sample of conversational speech. Recordings were made
using a Tascam DR-05 Version 2 Dictaphone Linear PCM
Portable Recorder in a sound-treated room tested for ambi-
ent noise reduction to 14 dB. The inbuilt stereo condenser
microphone was used with a mouth-to-microphone distance
of 21 cm. Raw recordings were edited using Audacity 1.2
(Audacity Team, audacity.sourceforge.net) and exported as
mp3 files (codec: mpga; channels: mono; sample rate: 16
kHz; bit rate: 128 kB/s.).

At the time of audio recordings, each participant and
their parent/guardian completed the PVRQOL30 question-
naire giving an indication of the extent to which voice or
problems with voice currently impact on quality of life.30 A
high score indicates high voice-related quality of life and
low impact of voice problems on daily living. Two of the
youngest participants were not able to complete the child
self-report version of the PVRQOL.31 Scores were calcu-
lated following the scoring guidelines giving a total score
(PVRQOL T PARENT, PVRQOL T CHILD), physical
functioning score (PVRQOL physical functioning PF PAR-
ENT, PVRQOL PF CHILD), and socioemotional score
(PVRQOL social emotional SE PARENT, PVRQOL SE
CHILD) for each participant.
Listener consensus training
Listeners attended a full day (7 hours) training session. Dur-
ing this training session the listeners, who were already
familiar with the GRBAS protocol as part of their speech
and language therapy studies revised their understanding of
the GRBAS protocol. This included a discussion of what
each person understood was meant by the various GRBAS
parameters along with a discussion about the severity rat-
ings (normal = 0, mild = 1, moderate = 2, severe = 3). This
was followed up with practice using a consensus rated CD
that is currently used for classroom teaching. Discussion of
each sample led to shared understanding of ‘normal’, ‘mild’,
‘moderate’ and ‘severe’ for each of the GRBAS parameters.
This was repeated with discussion of the CAPE-V protocol
and how the various parameters are rated on the visual ana-
logue scale. Further practice was made using audio record-
ings taken from five children with voice disorders who were
not involved in the study. These recordings consisted of the
same stimuli used in the study (sustained vowel, six senten-
ces and spontaneous conversation). Each listener individu-
ally rated each sample using GRBAS followed by group



TABLE 1.
Biographical, Surgical and Data Gathered From the Study Participants

M/F

Age(s) at

Surgery

Medical and

Surgical History

Age at Time

of Study (yr) Audio Data

Parent Proxy

PVRQOL

Child Self-Report

PVRQOL

F Neonate Born at term. 22q11DS, cardiac

surgery and LTR during

neonatal period. Continues

to attend for cardiology.

5 @ @

F 12 mo Preterm 33 wk. Ventilated in

neonatal period. SGS. LTR

at 1 yr. Chronic reflux treated

medically

6 @ @ @

F Neonate—1 yr Preterm 27 wk, cardiac sur-

gery, global developmental

delay, SGS. Tracheostomy

as a neonate, decannulated

and LTR by 12 mo. Continues

to attend for cardiology.

6 @ @

F 2�3 yr Preterm 25 wk, SGS, neonatal

cardiac surgery now dis-

charged from cardiology.

Tracheostomy followed by

LTR and decannulation

12 @ @ @

M 6mo Preterm 28 wk. Ventilated dur-

ing neonatal period. SGS.

LTR.

6 @ @ @

M Neonate—2 yr Preterm 24 wk. SGS. Neonatal

tracheostomy. LTR at age 2

with a revision within 1 mo.

Tracheostomy in situ at time

of study.

6 @ @ @

M Neonate—2 yr Born at term. Pierre Robin

sequence, cleft palate. Tra-

cheostomy during neonatal

period. LTR and decannu-

lated at 2 yr.

6 @ @ @

M 3 yr Born at term. Laryngeal cleft

and tracheo-oesophageal

fissure. LTR.

9 @ @ @

M 1 yr Born at term. Primary laryn-

geal atresia with glottic web

and SGS. LTR.

11 @ @ @

M 1 yr Pre-term 32 wk. SGS. LTR. 13 @ @ @
M Neonate—5 yr SGS. Tracheostomy in neona-

tal period. Decannulated and

CTR at 2 yr; residual stenosis

LTR at 5 yr. Atrophy of R

vocal fold.

14 @ @ @

LTR, laryngotracheal reconstruction surgery; SGS, subglottic stenosis; CTR, cricotracheal reconstruction.
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discussion leading to a consensus GRBAS rating for the
sample before moving onto the next. This was repeated for
all samples. From these, three anchor files were selected rep-
resenting mild, moderate and severe voice quality, each with
a consensus GRBAS rating. The three anchor files, with the
consensus GRBAS rating were later accessed by the listen-
ers prior to rating the experimental data. The same method
was repeated with the samples using the CAPE-V protocol,
ending up with three anchor files representing mild, moder-
ate and severe voice quality each with a consensus CAPE-V
rating.
Measurement/statistical methods
Two dataset were created from the voice samples. The first
dataset contained single files of one stimulus per child: the
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sustained vowel sound [a], the six sentences and a short sam-
ple of spontaneous speech, giving eight files per participant.
This dataset was used to examine inter-rater and intra-rater
reliability of the GRBAS ratings. The second dataset con-
sisted of files containing one complete stimuli sample per
child and was used to examine agreement between GRBAS
and CAPE-V ratings.

Each dataset was duplicated and randomly ordered using
a number randomisation generator.32 Dataset one con-
tained 176 experimental files (11£ 8£ 2) for GRBAS rating
and dataset two contained 22 experimental files (11£ 2) for
CAPE-V and GRBAS overall rating.

Listeners may have been alerted to the duplication when
rating the spontaneous speech samples, and this is a limita-
tion of the methodology, however in an attempt to counter
this, listeners were given the instruction: “Each sample will
be presented twice in a random order. If you recognise a sam-
ple, try to just rate it as if you were hearing it for the first
time.” Listeners were instructed to play back the three
anchor files from their listener training session, asked to lis-
ten to them and consider the provided consensus ratings
from the training session before rating the experimental files.
If listeners wished to take a rest break, they were able to reac-
cess the anchor files before continuing to rate the experimen-
tal files. They were able to listen to each recording as many
times as they wished and asked to note how many times they
listened to each before settling on their final ratings.

Intra-rater reliability and inter-rater reliability were tested
using the intra-class correlation coefficient (ICC) using
SPSS statistical analysis software following Shrout et al33

The expert listener rated the dataset following the same pro-
cedure so that comparison could be made with that of the
trained listeners.

For the comparison of clinician rating of voice quality
and parent/child reporting of subjective impact of voice
TABLE 2.
Results of the Intra-Rater and Inter-Rater Comparisons. ICC of
dence Interval and the Significance Level

Intra-rater Comparison of Trained Listeners

ICC 95% CI P Value

G 0.920 0.902, 0.936 0.000 G

R 0.915 0.896, 0.931 0.000 R

B 0.796 0.748, 0.835 0.000 B

A 0.888 0.862, 0.909 0.000 A

S 0.872 0.842, 0.896 0.000 S

Intra-rater comparison of expert listener

ICC 95% CI P Value

G 0.907 0.858, 0.939 0.000 G

R 0.833 0.745, 0.890 0.000 R

B 0.779 0.663, 0.855 0.000 B

A 0.896 0.842, 0.932 0.000 A

S 0.939 0.908, 0.960 0.000 S
quality, Spearman's correlation coefficient (using SPSS sta-
tistical analysis software) was used to correlate the median
grade rating from the four listeners from each audio file
with the three PVRQOL PARENT and three PVRQOL
CHILD scores. To allow for limitations of sample size and
to reduce type I errors, a Bonferroni correction was used to
determine the significance level (which was calculated as
P < 0.00625).
RESULTS
The findings are reported in the following sections organised
in relation to the study aims.
Intra-rater and inter-rater reliability of the GRBAS
Intra-rater reliability of the expert listener was high. Table 2
below summarises the findings of the intra- and inter-rater
analysis. ICC was significant (P < 0.00625) showing reli-
ability of GRBAS rating within and across all four trained
listeners. Intra-rater ratings for grade and roughness were
higher than for breathiness, asthenia, and strain. Inter-rater
ratings for grade, roughness, and asthenia were higher than
for breathiness and strain. Intra-rater reliability of the
expert listener was significant (P < 0.00625) and there was
significant ICC between the median ratings from the trained
listeners when compared to the expert listener.
Agreement between GRBAS and CAPE-V
Figure 1 below shows the level of agreement between the
median GRBAS ratings and their corresponding mean
CAPE-V ratings (grade/overall severity, roughness, breathi-
ness, and strain) from the four trained listeners. In this small
dataset there is a high level of agreement across these four
parameters.
Average Measures is Shown, Along With the 95% Confi-

Inter-Rater Comparison of Trained Listeners

ICC 95% CI P Value

0.945 0.923, 0.961 0.000

0.942 0.920, 0.960 0.000

0.802 0.724, 0.862 0.000

0.911 0.877, 0.938 0.000

0.868 0.809, 0.910 0.000

Inter-rater comparison �Median ratings of

trained listeners compared to expert listener

ICC 95% CI P Value

0.840 0.801, 0.914 0.000

0.839 0.737, 0.899 0.000

0.718 0.570, 0.815 0.000

0.840 0.656, 0.915 0.000

0.764 0.560, 0.863 0.000
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FIGURE 1. Agreement Between GRBAS and CAPE-V Ratings.

TABLE 3.
Parent Proxy and Child Self-Report PVRQOL Total (T),
Physical Functioning (PF) and Social Emotional (SE)
Domains

Parent Proxy Child Self-Report

T PF SE T PF SE

85 47.5 40.0

47.5 24.0 22.5 92.5 55.0 37.5

75 35.0 40.0

72.5 45.0 27.5 90 55.0 40.0

60 27.5 32.5 62.5 25.0 37.5

75 37.5 37.5 87.5 47.5 40.0

90 50.0 40.0 97.5 57.5 40.0

100 60.0 40.0 100 60.0 40.0

82.5 50.0 32.5 97.5 57.5 40.0

100 60.0 40.0 87.5 50.0 37.5

62.5 35.0 27.5 92.5 52.5 40.0
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Correlation between parent proxy and child self-
report of PVRQOL and clinician GRBAS rating
A high score in the total T, PF or SE domains of the
PVRQOL indicates high voice-related quality of life (corre-
sponding to a low impact of voice difficulties on quality of
life). When scoring the parent proxy PVRQOL question-
naire, two parents had rated some questions as “not applica-
ble.” This led to missing values from the total scores as “not
applicable” has no value attached to it. A decision was
taken to consider these values commensurate with some-
thing being “not a problem” so that the T, PF, and SE
scores were not artificially lowered due to there being no
value attached to those responses. The scores are reported
in Table 3 below.

Given that there was high inter-rater reliability of the per-
ceptual judgements as outlined above, correlation analysis
of the median value from the four judges’ grade ratings was
made with the parent proxy and child self-report PVRQOL
data. Any correlation would be expected to be negative as a
higher PVRQOL score means no impact of voice on quality
of life (eg higher = “more normal”) while a higher clinician
perceptual score relates to increased severity of perceived
voice quality (eg higher = “more abnormal”).

Spearman's correlation coefficient revealed that there was
a significant negative correlation (where significance is
defined as P < 0.00625) between some parent proxy
PVRQOL scores and clinician perceptual rating of voice
quality. Parent proxy total and physical functioning scores
were significantly negatively correlated to the clinician per-
ceptual rating of the sentence “the blue spot is on the key
again” (P < 0.005 and P < 0.001 respectively) and “conver-
sation” (P < 0.003 and P < 0.001 respectively). Parent
proxy physical functioning scores were also significantly
negatively correlated with clinician perceptual rating of the
sentences “we were away a year ago” (P < 0.003) and “Peter
will keep at the peak (P < 0.006). There was no correlation
between child self-report and clinician perceptual rating.
DISCUSSION
One of the aims of this study was to find out the reliability of
clinician perceptual evaluation of voice in a cohort of chil-
dren with a history of LTR. Previous study of a similar
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cohort found high inter-rater and intra-rater reliability
across three experienced judges using the CAPE-V.25

Assumptions could be made on the basis of studies com-
paring the CAPE-V and the GRBAS scales in other voice
disordered populations7,8,10 that there would also be reli-
ability using the GRBAS scale in children with a history of
LTR following SGS. Our study provides data that supports
this assertion. This validation is valuable for clinicians in
the UK who tend to be more familiar with GRBAS than
CAPE-V.

In our study we found a high degree of inter-rater and
intra-rater reliability across four consensus trained judges
using the GRBAS. While our judges were in either the final
stage or had recently completed their training, they were
not as experienced as those in previous studies who had
extensive experience in the assessment and treatment of
voice disorders in both adults8 and children.25 However, the
level of training they had experienced appeared to be suffi-
cient to ensure a level of reliability of perceptual evaluation.
It was encouraging to note that there was also a high degree
of inter-rater reliability between the trained judges and the
expert rater, though of course the expert rater was not
blinded to the patient participants. A combination of fac-
tors in our listeners contributed to the high intra and inter-
rater reliability. They had completed the same amount of
training in voice theory; they participated as a group in the
consensus listener training12,13 which led to them developing
and agreeing the anchor stimuli, an approach which is also
known to improve rater reliability.12�14 It is common that
prospectively designed research studies involving subjective
rater evaluation should ensure that raters are blinded to any
diagnostic information that could affect their subjective rat-
ing. Perhaps the evidence from this small-scale study could
open up some discussion on this given that there was a
strong relationship between the expert listener's unblinded
ratings and those of the trained listeners.

In our data, while the inter and intra-rater reliability of
breathiness was significant, it had a slightly lower ICC than
the other parameters, and this finding is at odds with that
reported by Brinca et al16 who suggest that breathiness
might be the easiest voice quality to evaluate. We also found
that our listeners were more able to reliably rate strain com-
pared to those reported by Kelchner et al25 While our listen-
ers were able to reliably rate asthenia (both within and
across judges), this is contrary to observations in other stud-
ies of adult voice where inconsistency in the reliability of
rating this parameter has remained even after anchor stim-
uli were provided.13 These may be facets of the presenting
cases where breathiness, asthenia and strain could be
impacted by the otolaryngology status of the participants.

One of the biggest challenges in drawing comparisons
between our data and previous studies relates to methodo-
logical differences amongst them. Differences include:
which rating tool (eg aspects of GRBAS or using CAPE-V);
what type of stimuli (eg sustained vowels, conversation and/
or reading sentences or paragraphs); duration of listener
training (1 week before as in our study or over a longer
period of time as outlined by Brinca at al);16 and instruc-
tions over use of anchor stimuli (use once only16 or as fre-
quently as required to help set and re-set an internal
standard as in our study). We would propose that different
voice conditions cue listeners to the discrete aspects of voice
quality that relate to those specific aetiologies. For example
there may be discrete differences in how asthenia is per-
ceived in children's versus adults’ voices given that asthenia
relates to perceived weakness in a voice, and particularly in
our specific population of children with a history of LTR.

A methodological strength in our subject design was
using a standard set of stimuli for our participants. We
selected the CAPE-V stimuli as it was relatively straightfor-
ward to prepare visual materials for our younger partici-
pants. This helped them to repeat sentences where they were
unable to read the written form. While the CAPE-V is
known to provide a more sensitive measurement of voice
quality over the GRBAS, the GRBAS is quicker to carry
out in the clinical setting and may be used more frequently
for that reason7,10so it is encouraging to find a high level of
agreement in our sample between the two scales. We would
recommend using these stimuli in the paediatric voice set-
ting regardless of which rating system is being used.

Moreover the findings of our study, taken with previous
research,8,25 adds to the knowledge base about the reliabil-
ity of clinician rating of voice disorders for any age of
patient, child, or adult as long as that clinician has either
extensive experience in rating voice or has engaged in con-
sensus training and makes use of agreed anchor data. We
recommend that any service providing voice evaluation
ensures there are suitable opportunities for clinicians to
agree ratings across a range of voices to ensure ongoing reli-
ability of this subjective clinical tool. Clinicians can choose
to use either the GRBAS or CAPE-V with increased confi-
dence in the reliability of both tools. This confidence could
be enhanced with development of consensus materials in
different languages and dialects that could be used in train-
ing the next generation of clinicians along with as continu-
ing professional development opportunities for more
experienced clinicians. Future work is now being planned to
explore developing this type of consensus training material
for the paediatric population in the UK.

In the paediatric context we currently advocate asking
both the parent and the child, where the child is able to pro-
vide this, as there can be differences between what matters
to parents and what matters to children when it comes to
voice management.31 This is important in terms of how to
approach management of a paediatric voice disorder—and
whether the focus of any intervention should be on the par-
ent or on the child themselves in the sphere of awareness
raising. In our study, 9 of the 11 children were able to
respond to our adapted child version of the PVRQOL.
While there was a significant correlation between parent
proxy report and some elements of clinician perceptual rat-
ing this was not the case with the child self-report. The lack
of correlation across all parameters implies that there is con-
tinued strength in using a multidimensional voice evaluation
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approach that should ideally incorporate perceptual evalua-
tion, subjective impact and also acoustic evaluation of voice
quality and laryngoscopic evaluation. For the children pre-
sented in this paper, acoustic variables reported previously
(consisting of F0, Jitter, Shimmer, and Noise-Harmonic
Ratio)22 for four children were found to be within the nor-
mal range on all acoustic variables and in two other children
within the normal range for three acoustic variables. One of
these cases was perceived as having normal voice (GRBAS
grade = 0) with the others identified as mildly dysphonic
(GRBAS grade = 1). Two of the cases who were mildly dys-
phonic presented with vocal fold nodules. Both of these chil-
dren presented with recent case histories that would suggest
that these nodules were unrelated to the LTR.

This multidimensional approach means that any deci-
sions taken in relation to intervention are made with a holis-
tic understanding of the individual concerned. The lack of
any significant correlation of child self-report with clinician
rating in our sample might suggest that there is no added
value to asking children for their views if the purpose of
voice evaluation is simply to ascertain severity of voice dis-
order. However, the rationale of a multidimensional
approach to voice evaluation takes into consideration sever-
ity, parental and child view of impact to assist in interven-
tion planning. Given the small size of the cohort in this
study there may be discrete individual differences in how
children report subjective impact, and without a larger sam-
ple size to explore these relationships these effects are
unknown. In our sample it wasn't necessarily the case that
those children with more severe GRBAS ratings also had
lower voice-related quality of life. Taken together with the
other acoustic and laryngoscopic evidence, advice and man-
agement can be tailored to the individual—and in the cases
presented here this included information about voice care
for vocal fold nodules despite there be minimal concern
noted of voice quality for these two children.
Implications for clinical practice
This study shows that there is intra and inter-judge reliabil-
ity in using the GRBAS in this clinical population. Reliabil-
ity might be increased through training and the use of
consensus agreed anchor stimuli and further research may
be conducted to evaluate that specifically, however for those
clinicians working with this population, ongoing develop-
ment of perceptual analysis skills should be encouraged.
That there was no correlation between child report and cli-
nician rating is important from an intervention perspective.
Clinicians need to be aware of this when planning manage-
ment to ensure that any direct intervention approaches take
into account the voice-related impact on children.
Limitations
This was a small scale study of a unique clinical population
and the duplication of conversation data can affect the true
intra-rater reliability given the potential recognition of con-
versational elements however there is no way to counter this
unless conversational data is not rated. Replication and
extension with a wider range of paediatric voice pathologies
would be helpful. Future research exploring the extent to
which listener training affects reliability would be beneficial.
CONCLUSIONS
There is a significantly high degree of intra- and inter-rater
reliability using the GRBAS as part of a multidimensional
evaluation of voice quality in children. The use of standard
stimuli is to be recommended and these may well include
those outlined in the CAPE-V.

There is a partial relationship between parent proxy of
subjective impact of quality of life and clinician rating in
this specific population. The lack of correlation across all
parameters implies that there is continued strength in using
a multidimensional voice evaluation approach. This
approach assists the clinician in devising a holistic manage-
ment plan suited to the individual.
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