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Background to the study: our 
unique population 

• Scotland’s National 
Complex Airway Service 
hosted at Royal Hospital 
for Children in Glasgow 

• Children with complex 
airway obstructions are 
referred to this service 



Laryngotracheal reconstruction 
surgery 

• Subglottic stenosis 

• Either congenital or 
acquired 

• Rib cartilage is inserted 
into trachea to ensure an 
obstruction free airway 

 

 

 

• Action Medical Research 
funded a study of long 
term voice outcomes 

• Generally voice outcome 
is good through childhood 
and into adolescence if 
general health is good 
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Data 

Subjective impact 
questionnaires 

Voice 
recordings 

Laryngoscopy 

Sustained vowel /a/ 
and sentences from 
CAPE V Protocol (ref) 
“Peter will keep at the peak” 
“We were away a year ago” 
“We eat eggs every Easter” 
“ How hard did he hit him“ 
“My mamma makes lemon 
muffins” 
“The blue spot is on the key 
again” 



Data 

Subjective impact 
questionnaires 

Voice 
recordings 

Laryngoscopy 

PVRQOL responses: 
Total score 
Physical Functioning Score 
Socio-emotional score 



1. What is the inter/intra-rater reliability of 

clinician rated voice quality using GRBAS 

in children with history of LTR? 

2. Is there a correlation between parent 

reported subjective impact and clinician 

rating of voice quality for these children? 

Research questions 



Reliability 

Subjective impact 
questionnaires 

Voice 
recordings 

Laryngoscopy 

12 children  
 
Recordings duplicated and 
randomised 
 
Four trained listeners 
rated using GRBAS 
protocol 





• 0 normal 

• 1 mild 

• 2 moderate 

• 3 severe 

• Grade 

• Roughness 

• Breathiness 

• Asthenia 

• Strain 



Intra rater reliability 

 

Intraclass correlation 
coefficient 

95% Confidence Interval 

Lower bound Upper bound 

Grade 0.928 0.912 0.941 

Roughness 0.918 0.900 0.933 

Breathiness 0.810 0.768 0.845 

Asthenia 0.894 0.871 0.913 

Strain 0.892 0.856 0.904 



Inter rater reliability 

 

Intraclass correlation 
coefficient 

95% Confidence Interval 

Lower bound Upper bound 

Grade 0.930 0.903 0.950 

Roughness 0.929 0.902 0.949 

Breathiness 0.816 0.747 0.869 

Asthenia 0.909 0.875 0.935 

Strain 0.879 0.834 0.914 



Reliability 

Subjective impact 
questionnaires 

Voice 
recordings 

Laryngoscopy 

High degree of both 
inter and intra rater 
reliability using the 
GRBAS 



Correlation 

Subjective impact 
questionnaires 

Voice 
recordings 

Laryngoscopy 

All audio data – overall 
rating of hoarseness 
(Grade) 

PVRQOL responses: 
Total score 
Physical Functioning Score 
Socio-emotional score 



 PVRQOLTOTAL 

Sustained 

vowel 

How hard did he hit 

him 

We were away a 

year ago 

We eat eggs every 

Easter 

Peter will keep at 

the peak 

The blue spot is 

on the key again 

My mama makes 

lemon muffins 

 PVRQOLTOTAL Correlation Coefficient 1.000        

Sig. (2-tailed) .        

N 12        

Sustained vowel Correlation Coefficient -.435 1.000       

Sig. (2-tailed) .158 .       

N 12 12       

How hard did he hit 

him 

Correlation Coefficient -.504 .812** 1.000      

Sig. (2-tailed) .095 .001 .      

N 12 12 12      

We were away a year 

ago 

Correlation Coefficient -.629* .750** .870** 1.000     

Sig. (2-tailed) .028 .005 .000 .     

N 12 12 12 12     

We eat eggs every 

Easter 

Correlation Coefficient -.635* .857** .862** .853** 1.000    

Sig. (2-tailed) .027 .000 .000 .000 .    

N 12 12 12 12 12    

Peter will keep at the 

peak  
Correlation Coefficient -.641* .826** .926** .836** .859** 1.000   

Sig. (2-tailed) .025 .001 .000 .001 .000 .   

N 12 12 12 12 12 12   

The blue spot is on 

the key again 

Correlation Coefficient -.676* .738** .869** .938** .807** .887** 1.000  

Sig. (2-tailed) .016 .006 .000 .000 .002 .000 .  

N 12 12 12 12 12 12 12  

My mama makes 

lemon muffins 

Correlation Coefficient -.494 .789** .862** .840** .885** .888** .818** 1.000 

Sig. (2-tailed) .103 .002 .000 .001 .000 .000 .001 . 

N 12 12 12 12 12 12 12 12 

 

Significant correlation 
between PVRQOL 
total score and 
perceptual analysis of 
4 sentences (p<0.05) 
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 PVRQOLPF 

Sustained 

vowel 

How hard did he hit 

him 

We were away a 

year ago 

We eat eggs every 

Easter 

Peter will keep at 

the peak 

The blue spot is 

on the key again 

My mama makes 

lemon muffins 

 
PVRQOLPF Correlation Coefficient 1.000        

Sig. (2-tailed) .        

N 12        

Sustained vowel Correlation Coefficient -.563 1.000       

Sig. (2-tailed) .057 .       

N 12 12       

How hard did he hit 

him 

Correlation Coefficient -.643* .812** 1.000      

Sig. (2-tailed) .024 .001 .      

N 12 12 12      

We were away a year 

ago 

Correlation Coefficient -.746** .750** .870** 1.000     

Sig. (2-tailed) .005 .005 .000 .     

N 12 12 12 12     

We eat eggs every 

Easter 

Correlation Coefficient -.702* .857** .862** .853** 1.000    

Sig. (2-tailed) .011 .000 .000 .000 .    

N 12 12 12 12 12    

Peter will keep at the 

peak  

Correlation Coefficient -.744** .826** .926** .836** .859** 1.000   

Sig. (2-tailed) .006 .001 .000 .001 .000 .   

N 12 12 12 12 12 12   

The blue spot is on 

the key again 

Correlation Coefficient -.811** .738** .869** .938** .807** .887** 1.000  

Sig. (2-tailed) .001 .006 .000 .000 .002 .000 .  

N 12 12 12 12 12 12 12  

My mama makes 

lemon muffins 

Correlation Coefficient -.616* .789** .862** .840** .885** .888** .818** 1.000 

Sig. (2-tailed) .033 .002 .000 .001 .000 .000 .001 . 

N 12 12 12 12 12 12 12 12 

 

Significant correlation 
between PVRQOL 
physical functioning 
score and perceptual 
analysis of 5 sentences 
(p<0.05) 
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 PVRQOLSE 

Sustained 

vowel 

How hard did he hit 

him 

We were away a 

year ago 

We eat eggs every 

Easter 

Peter will keep at 

the peak 

The blue spot is 

on the key again 

My mama makes 

lemon muffins 

 
PVRQOLSE Correlation Coefficient 1.000        

Sig. (2-tailed) .        

N 12        

Sustained vowel Correlation Coefficient -.174 1.000       

Sig. (2-tailed) .588 .       

N 12 12       

How hard did he hit 

him 

Correlation Coefficient -.133 .812** 1.000      

Sig. (2-tailed) .680 .001 .      

N 12 12 12      

We were away a year 

ago 

Correlation Coefficient -.273 .750** .870** 1.000     

Sig. (2-tailed) .390 .005 .000 .     

N 12 12 12 12     

We eat eggs every 

Easter 

Correlation Coefficient -.398 .857** .862** .853** 1.000    

Sig. (2-tailed) .200 .000 .000 .000 .    

N 12 12 12 12 12    

Peter will keep at the 

peak  

Correlation Coefficient -.321 .826** .926** .836** .859** 1.000   

Sig. (2-tailed) .310 .001 .000 .001 .000 .   

N 12 12 12 12 12 12   

The blue spot is on 

the key again 

Correlation Coefficient -.263 .738** .869** .938** .807** .887** 1.000  

Sig. (2-tailed) .408 .006 .000 .000 .002 .000 .  

N 12 12 12 12 12 12 12  

My mama makes 

lemon muffins 

Correlation Coefficient -.190 .789** .862** .840** .885** .888** .818** 1.000 

Sig. (2-tailed) .555 .002 .000 .001 .000 .000 .001 . 

N 12 12 12 12 12 12 12 12 

 

No correlation 
between PVRQOL 
socio-emotional score 
and perceptual 
analysis 



1. GRBAS is a reliable measure of paediatric 
voice 

2. The relationship between parent reported 
subjective impact and clinician rating of 
voice quality is as complex in children as it is 
in adults 

– Parents’ concern focus on physical functioning 
which we have found before (Cohen et al 2015) 
and this correlates with clinician rating 

Findings 
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Provides evidence 
of the reliability of 
clinician rating 
using GRBAS with 
this population 

What this means for SLT 
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Correlation 
between 
parent report 
and clinical 
report – 
particularly in 
relation to 
physical 
functioning 
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So.. 

Evidence of the value of 
multi-parametric voice 
evaluation in paediatric 
voice 
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What do these children sound 
like? 
• Sustained /a/ 

 

 

• “We eat eggs every Easter” 

 




