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Purpose: Although auditory-perceptual voice assessments are crucial for evalu-
ating pediatric voices, no protocol designed for use with children has been estab-
lished. This study created and validated the Pediatric Auditory-Perceptual Evalua-
tion of Voice (PAPE-V) protocol for use across childhood. Influence of scale type 
and speaker demographics on voice rating reliability was considered. 
Method: Ten speech-language pathologists (SLPs) specialized in pediatric voice 
rated voice samples from 102 children aged 3–17  years  with  and  without  diag-
nosed voice disorders (47% female). SLPs were asked to rate each voice for over-
all voice quality, breathiness, roughness, strain, pitch, and loudness. Voices were 
rated twice across two separate sessions, with 20% of voices repeated to allow for 
the calculation of intrarater reliability. In each session, either visual analog scales 
(VASs) or Likert scales were utilized (order counterbalanced across raters). Interra-
ter and intrarater reliabilities were compared across rating scales and child demo-
graphics using intraclass correlation coefficients (ICCs) and Krippendorff’s  alphas.  
SLPs’ feedback regarding both scale types was also obta ined. 
Results: Interrater and intrarater reliabilities were high across all conditions. For 
both scale types, ICCs were highest for overall voice quality (Likert ICC = .97, 
VAS ICC = .96) and lowest for pitch (Likert ICC = .82, VAS ICC = .78). Interrater 
reliability was significantly greater for children presenting with voice disorders 
than for children with healthy voices (p < .01). Interrater reliability also varied with 
age, and ratings for children younger than 6 years had significantly better interra-
ter reliability than ratings for children 7–17 years old (p < .001). No significant dif-
ferences in reliability were observed across scale type or sex. Clinicians indicated 
that Likert scales were more time efficient than VASs; however, either scale type 
could be used in the PAPE-V. 
Conclusions: The PAPE-V can be used to perform reliable auditory-perceptual 
voice assessments in children using either VAS or Likert scales. This protocol 
constitutes an important step in promoting the reliability and efficiency in pediat-
ric voice assessments. 
Pediatric voice disorders constrain communication 
and undermine children’s ability to share their experience 
and express their daily needs (Cohen & Wynne, 2015; 
Fujiki & Thibeault, 2025b). Unfortunately, voice disorders 
are fairly common across childhood. In fact, a recent study 
of the U.S. population suggests that 6.7% of school-aged 
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children and 7.4% of adolescents report current voice prob-
lems (Fujiki & Thibeault, 2024b, 2024a). Additionally, life-
time voice disorder prevalence in school-aged children is 
12% and as high as 24.3% in adolescents aged 13–17 years 
(Fujiki & Thibeault, 2024b, 2024a). Voice disorders gener-
ally manifest as dysphonia or disruptions in voice quality, 
pitch, or loudness, which fail to meet a person’s needs and/or 
engender negative attention given an individual’s  sex,  age,  or  
gender (Aronson & Bless, 2009). Best practice dictates that 
voice quality in children be assessed using a combination of
h • 1–15 • Copyright © 2026 The Authors
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auditory-perceptual, acoustic, aerodynamic, and self-reported 
voice measures (Patel, 2023). It is often the case, however, 
that children can only tolerate limited voice assessment 
procedures in the clinic (Fujiki, Venkatraman, Godbout, & 
Thibeault, 2025), and they may not be able to perform the 
tasks necessary for quantitative voice measures due to develop-
mental, behavioral, or physiological immaturity. Even when 
quantitative voice measures can be collected, there is no single 
outcome that can capture the nuances perceived by expert lis-
teners (Kent, 1999). Fortunately, auditory-perceptual voice 
assessments can be effective for evaluating dysphonia holisti-
cally and functionally (Eadie & Doyle, 2005; Kreiman et al., 
1993). As such, an evidence-based auditory-perceptual voice 
assessment protocol designed for children is needed. 

Auditory-perceptual evaluation of voice involves lis-
tening to an individual’s voice in order to assess and docu-
ment overall voice quality as well as specific parameters of 
voice such as roughness, breathiness, or strain (Walden & 
Rau, 2022). Additionally, pitch and loudness must be 
assessed in reference to a child’s sex, gender, and age 
(Fujiki, Venkatraman, & Heller Murray, 2025). In the 
treatment of voice disorders, a speech-language patholo-
gist (SLP) is usually primarily responsible for conducting 
auditory-perceptual voice assessments. SLPs frequently 
perform these evaluations to assess the severity of vocal 
deviation (Awan et al., 2010) and to gauge response to 
treatment (Akin Şenkal & Çiyiltepe, 2013; Fujiki et al., 
2023; Hseu et al., 2025). It is essential, however, that 
auditory-perceptual voice assessments be reliable; that is, 
auditory-perceptual voice ratings should be performed 
consistently across raters and time points. The reliability 
of auditory-perceptual voice ratings has been the subject 
of considerable study; however, previous investigations 
have almost exclusively examined adult populations 
(Anand, 2025; Benoy & Jayakumar, 2026; Dahl et al., 
2021; do Alves et al., 2024; Eadie & Kapsner-Smith, 2011; 
Fujiki et al., 2022; Sauder et al., 2024; Walden, 2022). It 
remains unclear, then, what factors influence the reliabil-
ity of auditory-perceptual ratings for children. 

No child-specific protocol for auditory-perceptual voice 
evaluation has been reported in the literature. As a result, 
these assessments have generally been completed using pro-
tocols designed for adults (Braden & Thibeault, 2020; Hseu 
et al., 2023; Kelchner et al., 2010). The two most com-
monly employed measures are the Consensus Auditory-
Perceptual Evaluation of Voice (CAPE-V; Kempster et al., 
2009), which has a newly published revised version known 
as the CAPE-Vr, and the Grade Roughness Breathiness 
Asthenia and Strain (GRBAS) scales (Hirano, 1981). 
Although development of these protocols was not data 
driven, both have been subsequently studied in a variety of 
research and clinical contexts. The CAPE-V standardizes the 
stimuli on which voice ratings are performed. Overall voice 
•2 Journal of Speech, Language, and Hearing Research 1–15
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quality, roughness, breathiness, and strain are rated on 
visual analog scales (VASs) anchored by normal (0) on one 
end and extreme (100) on the other. The GRBAS scale con-
sists of a 4-point Likert scale on which SLPs rate overall 
voice quality, in addition to roughness, breathiness, asthe-
nia, and strain (Hirano, 1981). Possible ratings include 0 
(normal), 1 (mild), 2 (moderate), and 3 (severe). The CAPE-Vr 
was created using clinician feedback; however, data 
regarding its use are not available due to how recently it 
was published. Voice ratings made using the CAPE-V 
and the GRBAS scales have been shown to display good 
intrarater and interrater reliabilities when assessing adult 
populations (Zraick et al., 2011). Additionally, voice rat-
ings made from both protocols are correlated in children 
(Fujiki & Thibeault, 2021) and have been used to assess the 
effects of laryngeal pathology (Costa et al., 2023; Rossi 
et al., 2026) and voice therapy in pediatric populations 
(Fujiki et al., 2023; Fujiki & Thibeault, 2022; Salderay 
et al., 2024; Tezcaner et al., 2009). It remains unclear, how-
ever, whether these rating protocols are optimized for use 
with pediatric voices. 

Although the CAPE-V and GRBAS have been used 
with children in research and clinical contexts (Gramuglia 
et al., 2014; Reynolds et al., 2025), preliminary investiga-
tion suggests that aspects of these protocols may be prob-
lematic for this population (Fujiki & Thibeault, 2021; 
Kelchner et al., 2010). For example, CAPE-V stimuli are 
often too difficult for children to produce due to the cogni-
tive and linguistic demands of the tasks. As such, past stud-
ies have shortened the stimuli informally, potentially lead-
ing to differing protocols across institutions and settings 
(Fujiki & Thibeault, 2021; Kelchner et al., 2010). Addition-
ally, in actual clinical situations, the CAPE-V is often not 
utilized as prescribed due to time constraints (Lodhavia & 
Kempster, 2026). As an example, some clinicians do not 
use the VASs as intended but rather assign voices a number 
from 1 to 100 based on their general impressions (Nagle 
et al., 2024). This practice functionally converts the VAS to 
a 100-point Likert scale, thus influencing voice rating psy-
chometrics. The resulting ratings may be less reliable than 
those using actual VASs. It is also the case, however, that 
the full CAPE-V protocol may not always be feasible in 
clinical situations. 

The GRBAS scale may be administered fairly quickly; 
however, there is virtually no information precisely clarify-
ing how the scale should be employed. As such, use of the 
GRBAS scale likely varies across institutions and raters. As 
a result, voice ratings may be difficult to compare across 
contexts, thus disrupting continuity of care. Additionally, 
the limited rating options on the GRBAS scale tend to 
cluster pediatric patients into the “moderate” category, 
leaving a wide range of dysphonia under a single rating 
(Fujiki & Thibeault, 2021). It is unclear whether this scale
erms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



is sufficiently sensitive to the wide range of pediatric voices, 
which present in clinical practice. 

It should also be noted that other scale types such as 
paired comparison, direct magnitude estimation (DME), 
and visual sort and rank have been used to assess pediatric 
voices in research contexts (Anand et al., 2025; Feinstein 
et al., 2025). Preliminary work suggests that VASs have 
benefits over paired comparison ratings, as they are more 
consistent and allow for more detail regarding vocal param-
eters (Feinstein et al., 2025). Initial study indicates that 
visual rate and sort and DME scales may have similar reli-
ability to VASs (Anand et al., 2025; Eadie & Doyle, 2005; 
Y. Lee et al., 2025); however, clinical implementation of 
these scales is challenging. Anchor voices may be needed, 
which can be difficult to establish given the variability inher-
ent in pediatric voices across childhood. Additionally, these 
methods may require a clinician to listen to multiple voices, 
thereby increasing the time needed to perform auditory-
perceptual assessment. Thus, at this time, VAS or Likert scales 
are most practical for clinical contexts. 

Considering that the cognitive, developmental, and 
vocal functioning of children differs from that of adults, an 
auditory-perceptual voice assessment protocol designed specif-
ically for children was developed. Initially, standardized voice 
elicitation stimuli were developed and tested for use with chil-
dren (Fujiki et al., 2026). Elicitation stimuli included con-
nected speech to reflect how children phonate in daily com-
municative contexts (Kreiman & Gerratt, 2000; Law et al., 
2012; Lechien et al., 2018; Maryn & Roy, 2012) and a sus-
tained vowel. Stimuli validation ensured that standardized 
sentences could be accurately produced across childhood and 
that auditory-perceptual assessments  made  using  these  stimuli  
were similarly reliable (or more reliable) than those made 
using the adult CAPE-V sentences. Additionally, cepstral/ 
spectral analyses were performed on standardized sentences to 
ensure that acoustic measures calculated on these stimuli sepa-
rated pediatric dysphonic and normophonic voices (Fujiki 
et al., 2026). 

In addition to developing stimuli appropriate for chil-
dren, it was important to explore the scale rating type that 
would be most useful in rating children’s responses to the 
standardized stimuli. Determining the scale type for child 
assessments can be a complex endeavor; however, the psy-
chometrics of pediatric voice ratings have rarely been exam-
ined. Although past studies have examined voice ratings 
made on a variety of scale types for adults (Ataee et al., 
2022; Choi et al., 2021; De Bodt et al., 1997; Fujiki & 
Thibeault, 2023; Karnell et al., 2007; Labaere et al., 2024; 
Nagle et al., 2014; Ricci-Maccarini et al., 2022; Tunç Songur 
et al., 2025; Wischhoff et al., 2025), the CAPE-V and GRBAS 
are most commonly employed. For adults, VASs such as 
those used in the CAPE-V have frequently been reported to 
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be more reliable than ratings made on the GRBAS or other 
equal appearing interval (EAI) scales (Baravieira et al., 
2016; Kreiman et al., 2007; Martins et al., 2015; Yamasaki 
et al., 2017; Zraick et al., 2011). Additionally, data from 
VASs are more conducive to statistical analysis when com-
pared with ordinal data produced by the GRBAS (Fujiki & 
Thibeault, 2021; Nemr et al., 2012), which may facilitate the 
comparison of voice quality across multiple time points. 

VASs, however, are not without their drawbacks. 
Although VASs allow for more fine-tuned ratings of voice 
quality, the large range of options may lead to poorer reli-
ability than that found in scales with fewer options (Wuyts 
et al., 1999). Additionally, this scale type may cause end-
aversion, which occurs when raters are hesitant to rate sam-
ples near the extremities of the line (Walden & Rau, 2022). 
Perhaps most worrisome, it is often unclear what any specific 
value on the VAS might indicate clinically. The original 
CAPE-V scale included mild, moderate, and severe markers, 
which were intended as regions of severity as opposed to cut-
off scores. These were removed from the revised version of 
the scale; however, as they proved more problematic than 
helpful for clinicians (Kempster et al., 2025). As such, the 
clinical significance of any given value is often unclear. 
Although scales such as the GRBAS may be faster to use, 
limited options may render these scales less sensitive to incre-
mental improvements or minor deteriorations in voice qual-
ity. Additionally, Likert-type scales generally produce ordi-
nal data, which can be more difficult to analyze statistically. 
This can be challenging for clinicians and researchers looking 
to identifying patterns or changes in voice quality over time. 

The purpose of the current study was to develop a 
reliable evaluation protocol for auditory-perceptual voice 
assessment in children. This protocol will henceforth be 
referred to as the Pediatric Auditory-Perceptual Evaluation 
of Voice (PAPE-V) protocol. A previous investigation 
developed and tested auditory-perceptual voice evaluation 
stimuli designed specifically for the pediatric population. 
The current study extended this work by utilizing these 
evaluation stimuli and probing rating scale types in children. 
The PAPE-V protocol was administered to children with 
and without voice disorders in order to assess how the pro-
tocol functioned across populations. Since the intent of this 
study was that the PAPE-V would be effective across child-
hood, the influence of age and sex on auditory-perceptual 
voice rating reliability was considered. 
Method 

Study Design 

This study created and validated the PAPE-V protocol. 
Stimuli were developed, tested, and reported in a previous
Fujiki et al.: Pediatric Auditory-Perceptual Evaluation of Voice 3

erms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



investigation (Fujiki et al., 2026). The current study 
addressed scale type, rating psychometrics, and dimension-
ality across age and sex in children with and without diag-
nosed voice disorders. Ten SLPs specialized in the diagnosis 
and treatment of pediatric dysphonia rated the voices of 102 
children with and without voice disorders. Voices were rated 
twice across two separate sessions approximately 2–3  months  
apart. In each session, either VASs or Likert scales were uti-
lized, with presentation order being counterbalanced across 
raters. Clinician feedback regarding both scale types was 
obtained. All procedures were approved by both the Univer-
sity of Wisconsin–Madison (No. 2023-0227) and the Indiana 
University School of Medicine (No. 25281) institutional 
review boards . 

Participants 

Children 
Three- to 17-year-old children with and without voice 

disorders were recruited for this study. For children with 
voice disorders, recruitment occurred through the outpa-
tient voice and swallow clinic of a large tertiary children’s 
hospital. For children without voice disorders, recruitment 
occurred through the otolaryngology clinic of the same hos-
pital as well as the general community. For both groups, 
children were required to meet the following criteria for 
inclusion: (a) be between the ages of 3 and 17 years, (b) 
speak fluent English, and (c) be diagnosed with a voice dis-
order or deny any history of voice problems. For inclusion 
in the voice disorder group, children were required to have 
undergone laryngeal imaging and be diagnosed with a voice 
disorder by a pediatric otolaryngologist. Children in the 
vocally healthy group did not undergo laryngeal imaging if 
it was not medically indicated; however, both the child and 
their caregiver denied any history of voice complaints. 
Additionally, voices were screened by the authors for gross 
deviations in vocal quality. Children recruited through the 
otolaryngology clinic were being seen for evaluations of the 
tonsil/adenoids, disordered sleep breathing, cerumen removal, 
or mild dysphagia. Participants were not included if any 
voice-related symptoms were reported. Three children were 
later determined to present with hypernasal speech, despite 
typical voice quality. These individuals were included because 
variations in resonance may be encountered clinically. Exclu-
sion criteria for both groups included the following: (a) head 
or neck cancer, (b) respiratory conditions impacting phona-
tion, (c) speech dysarthria, and (d) neurological impairments 
preventing assent. Children were divided into three separate 
age groups as follows: Group 1 = children ≤ 6 years of age, 
Group 2 = children 7–10 years of age, and Group 3 = chil-
dren 11–17 years of age. Age groups were created based on 
cognitive and vocal development (Fujiki, Venkatraman, & 
Heller Murray, 2025). Past study suggests that vocal fold 
structure becomes more defined around the age of 7 years 
•4 Journal of Speech, Language, and Hearing Research 1–15
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(Hartnick et al., 2005) but that organized cell populations 
defining superficial, intermediate, and deep lamina propria 
layers are not consistently developed until around the age 
of 11 years (Hirano et al., 1983). As such, age cutoffs were 
placed at 7 and 11 years of age. Caregivers gave informed 
consent, and children were assented prior to participation. 

SLP Raters 
SLPs specialized in the treatment and diagnosis of 

pediatric voice disorders were recruited from across the 
United States. SLPs were required to be clinically certified 
and primarily employed in the treatment and/or research of 
pediatric voice. Recruitment occurred via e-mails sent to pedi-
atric voice clinics and research labs throughout the country. 
All SLPs (a) had a minimum of 5 years’ experience working 
with pediatric voice, (b) were native English speakers, (c) 
were professionally certified SLPs, and (d) had computer 
access with internet capabilities. SLPs were currently prac-
ticing in California, Iowa, Indiana, Massachusetts, Ohio, 
Pennsylvania, and Wisconsin. 

Voice Recordings 

Voice samples were recorded using the Computerized 
Speech Lab by PENTAX at a sampling rate of 44.1 kHz 
(24 bits). A mouth-to-microphone distance of 2 in. was uti-
lized for all recordings. Participants were asked to read or 
repeat the six sentences tested in the companion study. 
Stimuli are presented in Table 1. Additionally, a sustained 
/a/ vowel (5 s) and a conversational speech sample were 
recorded. Conversational speech samples were elicited using 
the prompts presented in Table 1. 

Rating Procedures 

SLPs completed two sessions of voice ratings approx-
imately 2–3 months apart. SLPs were divided into two 
groups using a random number generator. Group 1 rated 
voices using VASs in Session 1 and Likert scales in Session 
2. For Group 2, Session 1 ratings were made using Likert 
scales, and Session 2 utilized VASs. Voice rating sessions 
were identical, except for scale type utilized. In each ses-
sion, SLPs were presented with 102 unique voices, with 
23 (22.5%) voices presented twice in order to allow for the 
calculation of intrarater reliability. Voices were presented 
in randomized order (produced by random number genera-
tor) for Session 1. For Session 2, voices were divided into 
two groups: 50% of voices presented first, and another 50% 
presented second in Round 1. Both groups were rerando-
mized, and group order was reversed for Session 2, in order 
to counteract potential order effects while still maintaining 
randomized presentation order. Additionally, 10 voices (not 
the same repeated for interrater reliability) were presented a 
second time with limited stimuli (further details below), in
erms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



Table 1. Voice stimuli included in voice samples. 

Standardized sentences Sentence rationale 
Sustained 
vowel 

Conversational prompts 
(one of the following) 

You and bob are eating. Co-articulation of /a, i, u/ /a/ 5 s Tell me how to make a peanut butter 
and jelly sandwich.Harry has a hat. Soft glottal attacks (voiced to voiceless transitions) 

We were away. All voiced 

We eat eggs. Hard glottal attacks Tell me about your family. 

Mama made muffins. Nasal consonants 

Pet the puppy. Oral pressure sounds 
order to assess the effect of stimuli type. A random num-
ber generator was used to select which voices would be 
repeated. Audio files were shared with raters in uncom-
pressed file format to ensure recording fidelity. Raters lis-
tened to voice samples in quiet rooms using noise reduc-
tion headphones, which were shipped to SLP raters prior 
to study commencement (Pro-10, Universal Product Num-
ber 709466429447, OneOdio USA). 

Across both sessions, raters were asked to maintain 
consistent volume when listening to voices. Prior to study 
commencement, raters were presented with two voices: one 
of a louder voice and one of a softer voice. Raters were 
asked to choose a listening volume that would work for both 
voices and maintained this volume for the remainder of the 
session. Raters were allowed to play audio clips more than 
once but were unable to change voice ratings once they were 
made. Sessions could be completed across multiple sittings if 
raters were experiencing fatigue or schedule constraints. 

For each voice, six standardized sentences, a sustained 
/a/ vowel, and a conversational speech sample were pre-
sented. Conversational speech samples were limited to 25 s 
in order to mimic clinic conditions where voicing may be 
limited. As mentioned above, 10 voices were presented a 
second time with standardized sentences alone. This was 
done in order to conduct a preliminary investigation exam-
ining whether sentences alone might be sufficient for a reli-
able auditory-perceptual assessment of voice. As voice qual-
ity is known to change as a function of age and sex across 
childhood, raters were given each child’s age and sex when 
ratings were performed. They were blinded to all other 
information, including voice status. Voice ratings were sub-
mitted online using the platform Qualtrics. VAS and Likert 
scales employed are described below. 

After each voice was presented to raters, SLPs were 
asked if there was anything about the audio recording that pre-
vented the auditory-perceptual assessment of voice. If five or 
more raters (≥ 50%) indicated that recording quality was not 
sufficient for evaluation, a voice sample was eliminated from 
the analysis. Voices were not excluded for complaints regard-
ing loudness or clip length, as these are ecologically valid 
variations in pediatric auditory-perceptual voice assessment . 
Downloaded from: https://pubs.asha.org 75.48.52.20 on 08/14/2026, T
VASs 
The VAS was modeled after the scales currently 

employed in the CAPE-V (Kempster et al., 2009). VASs 
were anchored on the left with the term normal (0) and with 
the term severely disordered on the right (100). Raters were 
asked to place slider buttons along the VAS to the point 
they felt corresponded with the severity of overall voice 
quality, as well as individual parameters of voice quality, 
including breathiness, roughness, strain, pitch, and loud-
ness. Possible values included 0 through 100, with all possi-
ble integers in between. 

Likert Scale 
The Likert scale was adapted from the GRBAS scale 

(Hirano, 1981). Options included normal (0), mild (1), mild 
to moderate (2), moderate (3), moderate to severe (4), and 
severe (5) dysphonia. Mild to moderate and moderate to 
severe options were included, as past study comparing the 
GRBAS and CAPE-V in children suggests that a rating of 
moderate on the GRBAS scale was used to encompass a 
wide variety of voice severity (Fujiki & Thibeault, 2021). In 
fact, a rating of moderate on the GRBAS has been docu-
mented to correspond with CAPE-V ratings ranging from 
25 to over 70 (Fujiki & Thibeault, 2021). As such, this cate-
gory was expanded in order to allow for more sensitive rat-
ings of voices in the moderate range. 

SLP Rater Feedback 

Following both rating sessions, SLPs were asked to 
report on their experience with the VAS and Likert scales. 
This was done through an open-ended question asking 
SLPs about their experience with both scale types. SLPs 
were not required to answer this question; however, feed-
back was solicited twice. Responses were analyzed using 
qualitative content analysis. Responses were reviewed by 
two researchers and coded for themes line by line. Any dis-
agreements were resolved in a consensus meeting. 

Statistical Analysis 

Descriptive statistics were calculated for all outcomes. 
The relationship between ratings made from the VAS and
Fujiki et al.: Pediatric Auditory-Perceptual Evaluation of Voice 5
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Table 2. Number of children across voice status, age groups, and 
sex. 

Voice status 
Age group 
(years) Female Male Total 

Vocally healthy < 6 11 10 21 

7–10 12 8 20 

11–17 10 10 20 

Voice disorders < 6 7 8 15 

7–10 3 13 16 

11–17 5 5 10 

All participants < 6 18 18 36 

7–10 15 21 36 

11–17 15 15 30 

All ages 48 54 102
Likert scales was assessed using Pearson’s correlation coef-
ficients (R). Additionally, mean VAS values corresponding 
with each Likert scale rating were calculated. Intrarater 
and interrater reliabilities were assessed using intraclass cor-
relation coefficients (ICCs). This measure was chosen in 
order to facilitate comparisons with past investigations 
(Zraick et al., 2011). ICCs were calculated (two-way ran-
dom effects) individually for both scale types. Specifically, 
we computed the ICC (2,k; Shrout & Fleiss, 1979), which 
informs how trustworthy an average rating is when raters 
are treated as random. ICCs were calculated separately for 
overall voice quality, breathiness, roughness, strain, pitch, 
and loudness. ICCs were also calculated across voice status, 
age group, and sex in order to illustrate the influence of 
these factors on rating reliability. 

It was determined that a second analysis of interrater 
reliability was needed to further characterize agreement on 
the individual voice level and to clarify the contexts in which 
rating psychometrics varied significantly. This was deemed 
important because, although ICCs have been frequently used 
in past investigations, they do not allow for statistical com-
parisons of reliability across scale types or patient demo-
graphics. As such, Krippendorff’s alphas were also calcu-
lated to assess interrater reliability and to investigate how 
individual parameters of voices impact rating psychometrics. 
Krippendorff’s alpha assessed the level of consistency across 
multiple raters evaluating a common set of items. Possible 
values range from −1  to  1,  where  0  is  indicative  of  no  agree-
ment and 1 represents complete agreement. Negative values 
indicate less agreement than would be expected by chance. 
Two Krippendorff’s values were calculated for each voice: 
one for all ratings made using VASs and one for Likert scale 
ratings. In order to ensure that Krippendorff’s alpha calcula-
tions were sufficiently powered, these values were calculated 
using ratings of overall voice quality as well as all individual 
parameters of voice. Multivariate regression was then used 
to identify factors that influence interrater reliability as mea-
sured by Krippendorff’s alpha values. Factors in the model 
included voice status (voice disorder, vocally healthy), scale 
type (VAS, Likert), age (three groups; ≤ 6, 7–11, and 
12–17 years), and sex (male, female). Additionally, a Scale 
Type × Voice Status interaction was included. The α value 
was set at .01 for determining statistical significance in order 
to protect against Type 1 error. To illustrate the relationship 
between Likert and VAS ratings, a difference–mean plot 
adapted from Bland–Altman methodology was generated. 
Likert ratings were treated as numeric values consistent with 
common practice in auditory-perceptual voice research. Dif-
ferences between paired VAS and Likert ratings were plot-
ted against their mean to descriptively visualize systematic 
divergence and dispersion across severity levels. This analy-
sis was intended to illustrate how discrete Likert categories 
map onto continuous VAS values. 
•6 Journal of Speech, Language, and Hearing Research 1–15
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Results 

A total of 102 children were recruited for this study. 
Overall, 48 (47.1%) were female, and 54 (52.9%) were male. 
Sixty-one (59.9%) children were normophonic, and forty-
one (40.1%) presented with diagnosed benign vocal fold 
lesions. The distribution of children across age, sex, and 
voice status is presented in Table 2. Mean VAS ratings are 
presented in Table 3. 

ICCs 

Interrater Reliability 
Interrater reliability was high across all conditions. 

Values are presented in Table 4. Across both scales, ICCs 
were highest for overall voice quality (Likert ICC = .97, 
VAS ICC = .96) and lowest for pitch (Likert ICC = .82, 
VAS ICC = .78). ICCs were in excellent range across breath-
iness, roughness, and strain on both scales. Additionally, 
values remained high across all age groups, male and female 
children, and children with and without voice disorders. 

Intrarater Reliability 
Intrarater reliability was in moderate range for most 

raters (Koo & Li, 2016). When looking at individual raters 
on the Likert scale, ICC values ranged from .46 to .71. ICC 
values for the VAS ranged from .47 to .75. For three raters, 
ICC values were > .10 higher when using the Likert scale 
as opposed to the VAS. For two raters, the opposite was 
true, and ICCs for the VAS were > .10 higher. For the 
remaining five raters, ICC values were in roughly the same 
range across scales. 

When comparing mean ICC values across parameters 
of voice quality, intrarater reliability was highest for overall 
voice quality (VAS = .56, Likert = .54) and breathiness 
(VAS = .57, Likert = .51). Values were lower for roughness, 
strain, and pitch (see Table 5). ICC values were similar 
across scale types for all the aforementioned parameters.
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Table 3. Means and standard deviations for visual analog scale ratings. 

Parameter Overall 

Voice status Sex Age (years) 

Healthy 
voices 

Voice 
disorder Female Male < 6 7–10 11–17 

Overall 18.98 (20.59) 11.86 (15.15) 28.66 (22.94) 16.53 (20.51) 21.25 (20.42) 21.63 (22.38) 22.08 (21.38) 11.28 (14.14) 

Breathiness 13.18 (18.93) 7.02 (12.43) 21.55 (22.68) 12.08 (18.93) 14.19 (18.9) 15.48 (21.19) 15.12 (19.66) 7.52 (12.68) 

Roughness 14.49 (17.96) 8.68 (12.72) 22.38 (20.81) 12.84 (17.98) 16.01 (17.82) 16.67 (19.44) 16.52 (19.13) 8.85 (12.19) 

Strain 14.51 (19.28) 8.22 (13.39) 23.06 (22.51) 12.49 (18.46) 16.37 (19.85) 17.97 (20.75) 16.56 (20.62) 7.2 (12.22) 

Pitch 3.37 (9.6) 2.53 (7.48) 4.51 (11.79) 2.62 (7.21) 4.07 (11.32) 2.18 (6.33) 4.86 (12.48) 2.84 (8.15) 

Loudness 3.35 (10.69) 2.32 (8.21) 4.75 (13.21) 2.8 (9.21) 3.86 (11.87) 3.26 (10.23) 5.22 (13.79) 0.89 (3.34) 
The largest difference between scale types was observed for 
loudness, where the ICC was .58 for the VAS and .44 for 
the Likert scale.

Krippendorff’s Alphas 

Mean Krippendorff’s alpha values are presented in 
Table 6. Voice status was a significant predictor of interra-
ter reliability (β = .16, SE = 0.03, p < .001). When control-
ling for scale type, sex, and age, interrater reliability was 
significantly greater for ratings of children presenting with 
voice disorders (M = 0.33, SD = 0.29) than for ratings of 
children with healthy voices (M = 0.18, SD = 0.22). Addi-
tionally, interrater reliability was also varied with age (β = 
.01, SE = 0.03, p < .001), as ratings of children in the < 6 
group (M = 0.33, SD = 0.31) had significantly better inter-
rater reliability than ratings of children in the 7 to 10 group 
(M = 0.19, SD = 0.20) or the 11 to 17 group (M = 0.19, 
SD = 0.23). No significant differences were observed across 
scale type (β = .04, SE = 0.03, p = .113) or sex (β = .01, 
SE = 0.0 3, p = .702). 
Table 4. Intraclass correlation coefficients for interrater reliability. 

Parameter Overall 

Voice status

Healthy 
voices 

Voice 
disorder Fem

Visual analog scales 

Overall .96 (.94, .97) .91 (.86, .94) .97 (.94, .98) .96 (.9

Breathiness .96 (.94, .97) .90 (.86, .93) .96 (.94, .97) .97 (.9

Roughness .95 (.92, .96) .89 (.84, .92) .95 (.92, .96) .96 (.9

Strain .94 (.91, .95) .87 (.81, .91) .95 (.91, .96) .95 (.9

Pitch .78 (.71, .83) .51 (.32, .65) .84 (.77, .89) .45 (.2

Loudness .92 (.89, .93) .84 (.78, .89) .94 (.91, .96) .85 (.7

Likert 

Overall .97 (.95, .97) .94 (.91, .96) .96 (.94, .97) .97 (.9

Breathiness .96 (.94, .97) .91 (.87, .94) .96 (.93, .97) .96 (.9

Roughness .96 (.94, .96) .92 (.89, .94) .95 (.92, .96) .97 (.9

Strain .95 (.86, .96) .90 (.86, .93) .95 (.92, .96) .96 (.9

Pitch .82 (.76, .86) .56 (.40, .96) .87 (.91, .91) .57 (.3

Loudness .87 (.83, .90) .80 (.72, .86) .90 (.84, .93) .77 (.6
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Relationship Between Scales 

Voice ratings made on the VAS and Likert scales 
were significantly correlated. The relationship between scales 
was strongest for overall voice quality (r = .67), followed 
by breathiness (r = .64), roughness (r = .60), and strain 
(r = .61). This relationship was weakest for pitch (r =  .39)  
and loudness (r = .33). Table 7 contains the range of 
values from the VASs, which corresponds with values on 
the Likert scale. In summary, for overall voice quality, a 
rating of normal (0) on the Likert scale corresponded with 
an average rating of 5.2 (SD =  9.1)  on  the  VAS.  Mild (1) 
corresponded with a rating of 18 (SD =  15.6),  mild to mod-
erate (2) with 26.2 (SD = 16.6), moderate (3) with 36.2 
(SD = 20.5), moderate to severe (4) with 38.0 (SD = 26.1), 
and severe (5) with 73.4 (SD = 23.1). The difference–mean 
plot revealed a strong, systematic relationship between 
magnitude of ratings and the difference between scale types, 
with differences increasing as overall severity increased (see 
Figure 1). This pattern reflects proportional scaling differ-
ences between the discrete Likert scale and the continuous
Sex Age (years) 

ale Male < 6 7–10 11–17 

4, .97) .96 (.93, .97) .96 (.93, .97) .96 (.93, .97) .93 (.89, .96) 

5, .97) .95 (.92, .96) .96 (.93, .97) .96 (.93, .97) .95 (.92, .97) 

4, .97) .93 (.89, .95) .95 (.92, .97) .93 (.89, .95) .96 (.93, .97) 

2, .96) .93 (.89, .95) .93 (.89, .95) .94 (.89, .96) .95 (.92, .97) 

2, .63) .83 (.76, .88) .48 (.23, .68) .84 (.76, .90) .51 (.23, .71) 

8, .89) .94 (.91, .95) .82 (.73, .89) .94 (.91, .96) .11 (−.39, .49) 

5, .98) .96 (.94, .97) .97 (.95, .98) .97 (.94, .97) .96 (.93, .97) 

4, .97) .95 (.94, .97) .95 (.92, .97) .96 (.94, .97) .96 (.94, .97) 

5, .97) .94 (.91, .96) .96 (.94, .97) .94 (.91, .96) .95 (.92, .97) 

2, .96) .94 (.91, .96) .96 (.92, .97) .94 (.90, .96) .93 (.88, .96) 

9, .71) .86 (.80, .90) .47 (.21, .66) .89 (.82, .92) .64 (.44, .79) 

8, .85) .90 (.85, .93) .79 (.68, .87) .90 (.85, .93) .27 (.11, .57) 
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Table 5. Intraclass correlation coefficients for intrarater reliability. 

Scale type 

Raters 

Rater 1 Rater 2 Rater 3 Rater 4 Rater 5 Rater 6 Rater 7 Rater 8 Rater 9 Rater 10 

Likert scale .58 (.43, .65) .46 (.29, .59) .62 (.35, .74) .61 (.42, .74) .52 (.36, .65) .56 (.42, .63) .56 (.42, .62) .71 (.53, .83) .49 (.31, .60) .61 (.51, .74) 

VAS .63 (.54, .71) .47 (.36, .57) .51 (.37, .62) .48 (.31, .59) .57 (.41, .73) .66 (.45, .79) .56 (.43, .68) .50 (.38, .74) .75 (.57, .89) .68 (.53, .80) 

Voice quality 

Scale type Overall Breathiness Roughness Strain Pitch Loudness 

Likert scale .54 (.39, .67) .51 (.36, .67) .40 (.38, .51) .42 (.32, .57) .43 (.29, .54) .44 (.30, .58) 

VAS .56 (.40, .69) .57 (.34, .68) .47 (.32, .58) .48 (.35, .60) .43 (.29, .53) .58 (.39, .65) 

Note. VAS = visual analog scale. 
VAS rather than random disagreement. Visual inspection 
demonstrated the substantial dispersion of VAS values 
within each Likert category, particularly at moderate and 
higher severity levels, indicating that voices assigned the 
same Likert rating may vary on the VAS. 

SLPs’ Experience 

Eight of 10 SLPs answered open-ended questions, 
and comments were similar across respondents. Four com-
mon themes were identified from SLPs’ feedback. These 
included the following: (a) The Likert scale was faster than 
the VAS, (b) vocal performance sometimes varied across 
vocal tasks, (c) comorbid hypernasality made voice ratings 
more difficult, and (d) it can be difficult to determine what 
is “normal” in pediatric voices. 

The Likert Scale Was Faster 
SLPs indicated that the Likert scale was more effi-

cient than the VAS. In the words of one SLP, “I preferred 
the Likert scale because it was so much faster to use.” 

Vocal Performance May Vary Across Voice Tasks 
SLPs indicated that rating voices were more difficult 

when vocal performance varied across sustained vowels 
and connected speech. One SLP wrote, “I found myself sec-
ond guessing myself a lot when there was variability 
between tasks—especially when the sustained vowel had 
roughness or pitch breaks not present in connected speech.” 
Discrepancies in voice quality, pitch, and loudness were 
reported across sustained vowels and connected speech. 
Another SLP said, “It was hard to rate the sample and to 
•

Table 6. Means and standard deviations for Krippendorf’s alphas measur

Scale type Voice status

VAS Likert 
Healthy 
voices 

Voice 
disorder Femal

0.26 (0.27) 0.22 (0.25) 0.18 (0.22) 0.33 (0.29) 0.22 (0.2

Note. VAS = visual analog scale. 
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get a cumulative rating across all voice stimuli. For exam-
ple, in some instances, the loudness was okay for sentences 
but soft for conversation.” 

Comorbid Hypernasality or Articulation Errors 
Made Voice Ratings More Difficult 

SLPs reported that hypernasality made voice ratings 
more difficult. One SLP said, “Assessing patients/clients 
who had co-occurring articulation and/or resonance prob-
lems made the ratings a bit more challenging as I found 
myself trying to differentiate whether what I was hearing 
was truly voice or whether it was one of the other co-
occurring abnormalities.” 

It Is Difficult to Determine What Is Typical for 
Pediatric Voices 

Raters commented on the lack of data describing 
what constitutes typical voice quality in children. In the 
words of one SLP, “What I define as a ‘normal’ voice when 
rating pediatric voices is so much broader than with adult 
voices because children’s voices are so much more vari-
able.” Another SLP commented that, “It can be difficult to 
determine what constitutes normal voicing. When I hear a 
little breathiness in a very young child’s voice, it sounds 
‘normal,’ but it is not absent breathiness.” 
Discussion 

Pediatric auditory-perceptual assessments are an 
important aspect of voice evaluation in children (Fujiki 
& Thibeault, 2021). Unfortunately, the psychometrics of
ing interrater reliability. 

Sex Age group (years) 

e Male < 6 7–10 11–17 

8) 0.28 (0.24) 0.33 (0.31) 0.19 (0.20) 0.19 (0.23) 
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Table 7. Visual analog scale means and standard deviations across Likert scale ratings. 

Likert scale rating Overall Breathiness Roughness Strain Pitch Loudness 

Normal 5.27 (9.1) 3.66 (9.2) 5.13 (10.1) 4.59 (9.3) 1.97 (6.9) 2.09 (8.2) 

Mild 18.0 (15.6) 11.9 (14) 12.76 (12.5) 12.39 (15.2) 7.82 (11.9) 7.16 (13.2) 

Mild to moderate 26.25 (16.6) 21.93 (17.0) 21.39 (15.9) 22.77 (16.7) 14.87 (14.5) 16.2 (19.3) 

Moderate 36.26 (20.5) 28.87 (20.5) 28.81 (17.9) 33.42 (22.9) 12.75 (18.6) 14.18 (23.5) 

Moderate to severe 38.03 (26.1) 38.58 (30.4) 38.56 (26.3) 39.51 (28.8) 65.8 (19.2) 31.71 (34.4) 

Severe 73.44 (23.1) 56.97 (31.1) 74.76 (23.8) 55.78 (27.2) 51 (—) — 

Note. Em dashes indicate data not available. 
auditory-perceptual voice ratings in children have eluded rig-
orous investigation. Additionally, no protocol for collecting 
pediatric auditory-perceptual voice ratings has been reported. 
As such, clinicians have been forced to adapt protocols 
designed for adults (Kelchner et al., 2010), and it is unclear 
how effective these modifications might be. The purpose of the 
current study was to develop the PAPE-V protocol, designed 
to promote reliable auditory-perceptual voice evaluations in 
children. As the initial stage of this endeavor, vocal stimuli 
designed specifically for children were developed, tested, and 
validated. The current study utilized these stimuli and exam-
ined rating procedures, scale type, and the manner in which 
demographic factors influenced rating reliability. Reliability 
was examined using complementary metrics that capture dif-
ferent aspects of agreement. 

Interrater Reliability 

The VAS and Likert scales both demonstrated high 
interrater reliability as measured by ICCs. ICC values were 
in good to excellent range across all vocal parameters, scale 
types, and demographic subgroups. Values were highest for 
Figure 1. Difference–mean plot illustrating the relationship between 
Likert and VAS ratings of overall voice quality. Differences (VAS − 
Likert) are plotted against the mean of the two ratings. VAS = 
visual analog scale. 
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overall voice quality and lowest for pitch, a pattern consistent 
with previous investigations of adult voices using the CAPE-V 
protocol (Zraick et al., 2011). Notably, ICC values observed 
in the current study were comparable to—or higher than— 

those previously reported in adults (Karnell et al., 2007; Nagle, 
2025; Nemr et al., 2012; Solomon et al., 2011; Zraick et al., 
2011). Although the relatively large number of voices included 
in the current investigation may have contributed to the stabil-
ity of ICC estimates (Mehta et al., 2018), values remained high 
even when examining smaller subgroups defined by age, sex, 
and voice status. These findings indicate that raters were 
highly consistent in their relative judgments of pediatric voices; 
that is, they largely agreed on which voices were more or less 
dysphonic. This is particularly encouraging, given the absence 
of well-established norms defining typical voice quality in chil-
dren (Fujiki, Venkatraman, & Heller Murray, 2025), and sug-
gests that the PAPE-V protocol supports reliable auditory-
perceptual voice assessment across a range of contexts. 

Although ICC values were in good to excellent range, 
when interrater reliability was examined on the individual voice 
level, Krippendorff’s alpha values were moderate, indicating 
that variability remained in how each voice was rated. This dis-
crepancy was not unexpected, as ICCs and Krippendorff’s 
alpha quantify different aspects of reliability. ICCs—particularly 
average-measure ICCs—reflect the consistency of raters’ relative 
judgments and are tolerant of systematic differences in scale 
usage across raters. In contrast, Krippendorff’s alpha is a 
more conservative estimate of interrater agreement that penal-
izes even small discrepancies in absolute ratings. Importantly, 
these metrics were also applied at different levels of analysis: 
ICCs summarized reliability across voices for each perceptual 
parameter, whereas Krippendorff’s alpha captured agreement 
among raters for individual voices. The presence of high ICCs 
alongside lower alpha values suggests that raters were largely 
consistent in identifying which voices were more or less 
dysphonic but differed in the exact scale values assigned 
to specific children. This pattern likely reflects both the 
inherent variability of pediatric voice quality and the absence of 
well-established norms for defining typical voice in children. 

Importantly, Krippendorff’s alpha values suggested 
that reliability varied systematically as a function of voice
Fujiki et al.: Pediatric Auditory-Perceptual Evaluation of Voice 9
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status and age. Voice ratings were significantly more reli-
able for children with voice disorders when compared to 
those who were vocally healthy. This may indicate that dys-
phonic voices present with more salient and consistently 
perceived deviations, whereas normophonic pediatric voices 
occupy a broader perceptual range. This finding may also 
reflect how little is known about what constitutes normo-
phonic voice quality in children (Kreiman et al., 2021). 
Thus, it may be challenging—even for experienced SLPs— 

to determine what level of roughness, breathiness, or strain 
is typical for children. Preliminary evidence suggests that 
normophonic children may present with some level of 
breathiness or roughness (Aires et al., 2019), yet it is 
unclear at what threshold these qualities cause a voice to be 
perceived as dysphonic. It is likely the case that, in the 
absence of a voice complaint, a fair range of voice qualities 
may be considered typical for children. 

Interrater reliability also varied with age. Surpris-
ingly, interrater reliability was actually highest for the 
youngest age group (< 6 years). This was unexpected, given 
that the auditory-perceptual assessment of voice in young 
children is almost entirely unexplored. This finding may 
reflect the fact that voice quality is relatively stable between 
the ages of 4 and 6 years when compared to the ages of 7–10 
or 11–17 years (Fujiki, Venkatraman, & Heller Murray, 
2025; Heller Murray & Yucel, 2024). More variability may 
be expected in older children, and developmental changes 
may render voices more difficult to rate (Fujiki & Thibeault, 
2025a; Lopes et al., 2013). For example, dramatic decreases 
in fundamental frequency occur in boys between the ages of 
12 and 15 years (Infusino et al., 2015; Kent et al., 2021; 
Maturo et al., 2012). Additionally, changes in cepstral mea-
sures occur across childhood, with the most dramatic 
changes occurring after the age of 5 years (Heller Murray 
& Yucel, 2024). Many of these changes are related to the 
anatomical and physiological changes associated with 
puberty, which occur between the ages of 8 and 14 years in 
most children (Dorn & Biro, 2011; Kahane, 1982). Further 
studies are warranted to explore normative expectations of 
voice quality as children mature. 
Intrarater Reliability 

Regarding intrarater reliability, values were primarily 
in moderate range. Values fell within the range previously 
reported in adults using the CAPE-V, although maximum 
values skewed lower than those reported for ratings of adult 
voices for roughness and breathiness (Zraick et al., 2011). 
However, intrarater reliability for strain exceeded that pre-
viously observed using the GRBAS scale in adults (De 
Bodt et al., 1997). These patterns support previous work 
suggesting that intrarater reliability may be difficult to 
establish regardless of scale type (De Bodt et al., 1997; 
•10 Journal of Speech, Language, and Hearing Research 1–15
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Zraick et al., 2011). This finding may reflect the fact that 
raters had very limited information regarding the children 
whose voices they were rating. Given that pediatric voice 
quality may be quite variable, clinical voice ratings (partic-
ularly those of pitch and loudness) may be influenced by 
context. For example, raters may focus more heavily on 
breathiness, roughness, or strain in the presence of a voice 
complaint. Thus, rating voices without visual cues or medi-
cal history may have been particularly difficult; however, 
the audio-only design of the current study allowed for the 
standardization of stimuli and focused on voice quality 
alone. Clearly, more work characterizing normal voice 
quality in children is sorely needed. 

Scale Type Considerations 

Despite differences in scale format, no significant dif-
ferences in interrater reliability were observed between VAS 
and Likert scale ratings using either ICCs or Krippendorff’s 
alpha. This finding suggests that clinicians and researchers 
may have flexibility to choose which scale type they use with 
patients. This result differs from past work suggesting that 
VAS ratings may be more reliable than other common scale 
types (Baravieira et al., 2016; Kreiman et al., 2007; Martins 
et al., 2015; Yamasaki et al., 2017). In some cases, this may 
be partially attributable to the fact that VASs produce con-
tinuous data, whereas Likert or EAI scales produce ordinal 
data. Data types often examined using different tests of reli-
ability (Gadermann et al., 2012). There is precedence for the 
current finding, however, as there are previous investigations 
reporting that Likert scales are similarly or more reliable 
than VASs (Karnell et al., 2007; Wuyts et al., 1999). Fortu-
nately, the current data set suggests that either scale type 
may produce reliable voice ratings for children. 

Considering that interrater reliability was in similar 
range across the VAS and Likert scales, it is important to 
consider SLPs’ feedback regarding each scale type. SLPs 
overwhelmingly indicated that the Likert scale was faster to 
use. This finding reflects similar reports comparing clinician 
experience with the CAPE-V and GRBAS scales (Nemr 
et al., 2012). Given the demands of clinic schedules, SLPs 
may informally adapt protocols if there is not time to com-
plete them as prescribed (Nagle et al., 2024). It may be that 
the ideal scale type is context dependent. For example, in 
busy clinic settings, the Likert scale may be more efficient 
and provide more salient categories. In research contexts, 
VAS ratings may be easier to analyze statistically and pro-
vide more fine-tuned measurements. 

Regarding the relationship between scales, VAS and 
Likert ratings were moderately correlated for all parame-
ters of voice quality. This finding supports past studies 
comparing the GRBAS and CAPE-V protocols in children 
and adults (Fujiki & Thibeault, 2021; Zraick et al., 2011),
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which have reported that ratings of overall voice quality 
are most strongly correlated across scale types. If both VAS 
and Likert scales are utilized, the means from Table 7 could 
be used to determine what a rating on one scale might indi-
cate on the other. Although this could not be done with 
perfect accuracy, it would allow for the general continuity 
of care between institutions. Similar data have been 
reported in adults to allow for conversion across scale types 
(Walden, 2025). It should be noted, however, that ratings 
of loudness and pitch were only weakly associated across 
scales, suggesting that these vocal parameters may require 
additional consideration. 

Although either scale type may be utilized with similar 
reliability and findings will be correlated, it should be remem-
bered that psychometric properties differ across scales. Visu-
alization of the relationship between Likert and VAS ratings 
using a difference–mean plot highlighted important scale-
dependent properties not captured by correlation alone. The 
strong linear trend observed reflects systematic differences in 
scale resolution, whereby VAS ratings expand perceptual 
severity at higher levels relative to the compressed categories 
of the Likert scale. This pattern does not indicate poor reli-
ability but rather demonstrates that the two scales quantify 
perceptual severity differently and should not be considered 
interchangeable. Increasing dispersion of VAS values within 
Likert categories—particularly at moderate severity levels— 

suggests that, while Likert ratings may be efficient and clin-
ically intuitive, they may mask variability captured by the 
VAS. This finding further supports the idea that scale selec-
tion should be context dependent. Likert scales may be 
advantageous in time-constrained clinical settings, while 
VASs may be preferable for research contexts requiring 
finer resolution and sensitivity to change. 
Other Considerations 

In children, it may be important to assess resonance 
(A. Lee et al., 2020). Evaluation of resonance is also heavily 
reliant on auditory-perceptual evaluation (Kuehn & Moller, 
2000; Kummer, 2014). In developing an auditory-perceptual 
voice assessment protocol for children, it was tempting to 
add a category where raters might assess hypernasality or 
hyponasality. It was considered, however, that protocols 
for rating hypernasality in children already exist and have 
been the subject of considerable study (Chapman et al., 
2016; John et al., 2006; Liu et al., 2022). In contrast to 
voice quality—which involves numerous components— 

hypernasality represents a single construct (nasal air leak) 
and can be rated based on the speech sounds on which it 
occurs (John et al., 2006). As such, it is recommended that 
if hypernasality needs to be assessed, a formally validated 
tool should be used, such as the Cleft Audit Protocol for 
Speech-Augmented-American Modification (Chapman et al., 
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2016). Using a protocol specifically designed for the 
assessment of resonance will promote continuity between 
voice care and other settings in which SLPs assess reso-
nance such as cleft palate and craniofacial anomaly 
clinics. The PAPE-V protocol can, however, include a 
space to note that further assessment is needed focusing 
on resonance. 

SLPs noted that hypernasality and articulation errors 
made voice ratings more difficult. This is interesting con-
sidering that children in the current study presented with 
age-appropriate articulatory modifications. It is logical, 
however, that resonance and voice quality may not always 
be easy to separate perceptually. In fact, past study sug-
gests that the presence of dysphonia or poor speech 
intelligibility weakens the relationship between auditory-
perceptual and quantitative measurements of hypernasa-
lity (Fujiki et al., 2024). Thus, it is likely that the reverse 
could also be true and that hypernasality could influence 
ratings of dysphonia. Future work is needed to determine 
how voice quality can best be rated in children with reso-
nance disorders. 

It should also be noted that the current protocol was 
tested using SLP raters with expertise in the auditory-
perceptual assessment of pediatric voices. As such, it is pos-
sible that rating reliability would be lower in raters with less 
familiarity either with this task or with the scale types 
(Franca et al., 2024). There is significant evidence to sug-
gest that rater experience and even profession may influ-
ence voice rating psychometrics for adults (do Alves et al., 
2024; Eadie & Kapsner-Smith, 2011; Helou et al., 2010; 
Kreiman et al., 1990). Although much of this work has 
examined rater populations who differed significantly in 
work experience, it is nonetheless possible that SLPs with 
less experience evaluating children might display lower 
rater reliability than more experienced clinicians. It is likely, 
however, that any protocol would require that SLPs famil-
iarize themselves with pediatric voice. Future work should 
also determine how the PAPE-V functions across socioeco-
nomic status and race, as these factors have been shown to 
influence how voice quality and other voice-related symp-
toms are perceived by clinicians and patients (Buckley 
et al., 2025; Fujiki & Thibeault, 2026; Sales et al., 2013). 

Current findings suggest that the PAPE-V can be 
successfully used to conduct reliable pediatric auditory-
perceptual evaluations. Task stimuli are appropriate for 
children, and rating reliability was high using both VASs 
and Likert-type scales. Thus, clinicians and researchers 
may choose whichever scale best suits their needs. VASs 
may be preferable for research contexts due to the ease 
with which these data can be analyzed statistically, as well 
as the broad range of rating options. The Likert scale may 
be more conducive for clinical contexts, as it is faster to
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use, and the mild-to-severe values may be more meaningful 
clinically. Future work should clarify how voice rating reli-
ability can be maintained in children with hypernasality or 
articulation errors. 
Conclusions 

Reliable auditory-perceptual evaluation of voice is 
feasible in children using the PAPE-V. This pediatric-
focused auditory-perceptual voice protocol was developed 
in order to standardize and improve these evaluations in 
children. Findings indicate that the PAPE-V protocol con-
stitutes an important step in promoting the reliability and 
efficiency in pediatric voice assessments. Future work 
should continue to refine this protocol to ensure that rating 
accuracy and reliability are maximized. 
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