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	About the Measure


	Domain:


	Speech and Hearing

	Measure:


	Instrumental Assessments of Voice

	Definition:
	A core set of assessments to evaluate a subject’s voice.  

	Purpose:

	Laryngeal imaging, acoustics, and aerodynamic analysis are used to assess voice disorders.  

	Essential PhenX Measures:

	Current Age

	Related PhenX Measures:

	Voice Impairments


	Keywords: 


	Voice assessment, voice quality, laryngeal imaging, endoscopy, acoustic analysis, aerodynamic analysis, speech and hearing

	Measure Release Date:
	





	About the Protocol


	Protocol Release Date:
	

	PhenX Protocol Name:

	Instrumental Assessments of Voice

	Protocol Name from Source:
	N/A; see source.

	Description:


	Laryngeal imaging, acoustics, and aerodynamic analysis protocols with published examples of data collection templates that are used to evaluate voice disorders.   

	Specific Instructions:

 
	The standard paragraph and sentences can also be read out loud to the participant and repeated aloud if the individual is unable to read them. Participants must be capable of at least understanding the audible reading of materials to repeat them out loud in return as a minimum criterion. Use of the Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) protocol supplemented by a standard reading passage is recommended to align the auditory-perceptual judgments with acoustic recordings for analysis. However, these procedures can be conducted separately and independently.

The primary requirement with pediatric patients would be that they need to be cooperative.

	Protocol:

	See Patel et al. (2018) for the full protocols of the three assessments. The following three data collection templates are found in Appendices A through C of Patel et al. (2018) and facilitate standardized data collection.  


I. Template for Laryngeal Imaging
Name:
Date:
Endoscope used:
Gain setting:
Task/s:
Mouth-to-microphone distance and angle:

Vocal fold edges
Left vocal fold   smooth/straight   irregular   rough   bowed   CNJ*
Right vocal fold smooth/straight   irregular   rough   bowed   CNJ

Vocal fold mobility
Left vocal fold   Normal  Reduced  Absent  CNJ
Right vocal fold  Normal  Reduced  Absent  CNJ

Supraglottic activity
Lateral compression  anteroposterior compression  sphincteric compression  CNJ  Mile  Moderate  Severe

Regularity
Regular  Intermittent   Irregular  CNJ

Amplitude
Left vocal fold     0% ≤ 25% ≤ 50% ≤ 75% ≤ 100%  CNJ
Right vocal fold   0% ≤ 25% ≤ 50% ≤ 75% ≤ 100%  CNJ

Mucosal wave movement
Left vocal fold     0% ≤ 25% ≤ 50% ≤ 75% ≤ 100%  CNJ
Right vocal fold   0% ≤ 25% ≤ 50% ≤ 75% ≤ 100%  CNJ

Glottal closure
Complete closure    anterior gap     irregular closure
Spindle shaped gap   posterior gap   hourglass gap
Absence of closure    Variable closure (identify predominant pattern)   CNJ

Left/right phase symmetry
Symmetric     intermittently asymmetric   consistently asymmetric   CNJ

Vertical level
Same level different levels (identify which vocal fold is above the other vocal fold)  CNJ

Closure duration
Open phase predominant  closed phase predominant  approximately equal  CNJ

*CNJ = could not judge. Identify reason if rating CNJ.  


II. Template for Acoustic Analysis
Name:
Date:
Microphone distance (cm/angle):
Sampling rate (Hz):
Quantization rate (bits):
Software used for acoustic analysis:
Background noise level (dB SPL) during 5s of silence:
SPL frequency weighting for background noise level: C-weighting/A-weighting/no weighting
SPL calibration: Yes/No
Measures of vocal sound level
1. Habitual vocal sound pressure level (dB SPLeq@30 cm, C-weighted):  _____
· Task: Standard reading passage

2. Vocal sound pressure level (dB SPL) range:
· Task: Glide on the vowel /a/
· Maximum vocal dB SPLeq@30 cm, C-weighted:  _____
· Minimum vocal dB SPLeq@30 cm, C-weighted:  _____

Measures of vocal frequency
1. Mean vocal frequency (Hz):  ______
Task: Standard reading passage  _____
2. Vocal frequency standard deviation (Hz):  _____
Task: Standard reading passage  _____
3. Vocal frequency (Hz) range:
· Task: Glide on the vowel /a/
· Maximum vocal frequency (Hz):  ______ _____
· Minimum vocal frequency (Hz):  _____

Measure of noise in the vocal signal
1. Vocal cepstral peak prominence (CPP in decibels)
· Task: Sustained vowel /a/ for 3-5 s (CPPvowel):  ____
· Task: Standard reading passage (CPPspeech):  _____

III. Template for Aerodynamic Analysis

Name:
Date:
Background noise level (dB SPL) during 5 s of silence:
SPL frequency weighting for background noise level:  C-weighting/A-weighting/no weighting
SPL calibration: Yes/No

                                                                                     Tasks
Aerodynamic measures                 Habitual loudness        Raised loudness
                                                            (pi:pi:pi:pi:pi)              (pi:pi:pi:pi:pi)

Average glottal airflow rate (L/S or ml/s)
Average subglottal air pressure (cmH2O or kPa)
Mean frequency (Hz)
Mean vocal dB SPLeq@30 cm, C-weighted

	Selection Rationale:

 
	These assessments were recommended by an expert panel and the American Speech-Language-Hearing Association (ASHA), the leading speech, language, and hearing research organization in the United States. 

	Source: 


	Patel, R. R., Awan, S. N., Barkmeier-Kraemer, J., Deliyski, D., Eadie, T., Švec, J. G., & Hillman, R. (2018). Recommended protocols for instrumental assessment of voice: American Speech-Language-Hearing Association expert panel to develop a protocol for instrumental assessment of vocal function. American Journal of Speech-Language Pathology, 27(3), 887–905.

Posted with permission from the American Speech-Language-Hearing Association (ASHA).


	Availability:
	Publicly available

	Life Stage:
 
	Child  
Adolescent  
Adult  
Senior  
Pregnancy  

	Language:
	English 

	Participant:

	Children and adults who have the ability to read standard passages or can comprehend and repeat them back if read aloud to those unable to read.

	Personnel and Training Required: 



	Individuals conducting these protocols will need to have expertise to understand how to run the equipment, complete the recordings and analyses. The American Speech-Language-Hearing Association (ASHA) also has a family of documents that outline critical knowledge and skills to conduct vocal tract visualization and imaging.

A trained and certified speech-language pathologist is recommended.  

	Equipment Needs:




	See Patel et al. (2018) for more details about the equipment needed to perform these assessments. At a minimum, you will need the following for conducting laryngeal imaging, acoustic, and aerodynamic recordings:

Laryngeal Imaging:
Appropriate light source
Flexible endoscope or videoscope

Acoustic Recording:
Microphone
Microphone preamplifier
Analog-to-digital conversion to record the microphone signal

Aerodynamic Recording:
Facemask
Pneumotachograph
Differential pressure transducer
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	Mode of Administration:

	Clinical examination  
  
  

	Derived Variables:

	None

	Requirements:


	
	Requirements Category
	Required (Yes/No):

	Major equipment
	Yes

	Specialized training 
	Yes

	Specialized requirements for biospecimen collection 
	No

	Average time of greater than 15 minutes in an unaffected individual
	Yes





	Annotations for Specific Conditions:
	No annotations at this time

	Process and Review:
	The Expert Review Panel (ERP) reviewed the measures in the Speech and Hearing domain. 

Guidance from the ERP includes the following:

· Added a new measure
· Created new Data Dictionary








