Comparative Analysis of Speech Comprehension


Speech Comprehension Test Scores

Clarion HiFocus * Nucleus 24 Contour * Med-El Combi 40+
Overview of Different Tests Used to Measure Speech Comprehension 

CNC is the most difficult test administered which measures recognition of single-syllable words.  A list of words are read, and the percentage of words understood is measured. 

CID, HSM, CUNY, and HINT all measure the percentage of words in sentences that are understood.  Sentences are read to the subject, who repeats them back as best as s/he can.  The percentage of words repeated back correctly is measured.  CID and HSM and CUNY are relatively easy sentence tests, while HINT is designed to be more difficult (and thus reflects lower scores).

CUNY and HINT can be given in two variations: in quiet and in noise.  In Quiet, there is no background noise.  In Noise, some white noise is played in the background, to simulate a noisy environment.  Obviously, tests in noise are harder than those in quiet.
Important notes about comparing speech performance across implants:

1. Whenever comparing speech test results, it is important to compare the exact same test.  For instance, both CUNY and HINT are tests that measure "percentage of words in sentences" understood; however, CUNY is a little easier than HINT, so comparing a CUNY test score to a HINT score is not valid.

2. It is important to ensure that the two groups were tested in the same time interval post-hookup, since performance increases rapidly in the first few months after hook-up.  In other words, comparing test scores from a group of people tested 3 months after hook-up with those from a different group tested 12 months after hook-up is not valid.

3. Test results vary greatly between individuals.  As a general rule, test results are broken up between those of postlingual adults, those of prelingual adults, and those of children.  The test scores contained in this document are average scores involving postlingual adults, although one could extrapolate comparative findings to apply to prelingual adults and children as well. 
Test scores in this document for the Clarion were measured using the Clarion HiFocus implant, and does not include performance metrics for the CII Bionic Ear in high resolution Bionic Ear Mode.  Results of high resolution Bionic Ear Mode is under clinical investigation. 

4.  Speech Comprehension Test Scores: Comparison Between Implants
This chart is inclusive of all possible comparisons (i.e. same test and time interval was used in measuring speech performance between two implants).  Again, please remember that comparisons between implants are only valid when comparing results from the same test and time interval.
	Test
	Time*
	Clarion HiFocus
	Nucleus 24 Contour
	Med-El Combi 40+

	CNC
	1 month
	34.3%

(average of 3 studies: 28%, 37%, 38%)
	26%
	N/A

	CNC
	3 months
	44.5%

(average of 2 studies: 43%, 46%)
	38.4%
	31%

	CNC
	6 months
	47%
	40%
	35%

	HINT in Noise
	3 months
	47%
	N/A
	29%

	HINT in Quiet
	3 months
	68%
	62.5%
	54%

	HINT in Quiet
	6 months
	N/A
	70.6%

(average of 4 test scores: 

64.2%, 66%, 72.3%, 80%)
	64%

	CUNY in Quiet
	3 months
	N/A
	78%
	67%

	CUNY in Quiet
	6 months
	N/A
	90%
	72%

	HSM sentences
	3 months
	86%
	65%
	N/A
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Speech Comprehension Test Scores: Complete list of all results compiled

	Test
	Time*
	Internal Implant
	Electrode Array
	Results from FDA Clinical Trials?
	Score

	CNC
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=50)
	28%
 

	CNC
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=43)
	38%
 

	CNC
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=47)
	37%
 

	CNC
	1 month
	Nucleus 24
	Contour
	No (n=11)
	26%
 

	CNC
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=25)
	43%


	CNC
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	No
	46%


	CNC
	3 months
	Nucleus 24
	Contour
	Yes
	38.4%


	CNC
	3 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	31%


	CNC
	6 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=56)
	47%


	CNC
	6 months
	Nucleus 24
	Straight Electrode Array
	?
	40%


	CNC
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	38%


	CNC
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes
	31%


	CNC
	12 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	43%


	
	
	
	
	
	

	CUNY in noise +10
	3 months
	Nucleus 24
	Straight Electrode Array
	?
	59%


	CUNY in noise +10
	3 months
	Nucleus 24
	Contour
	Yes (n=56)
	59.4%


	CUNY in noise +10
	6 months
	Nucleus 24
	Contour
	? (n=17)
	78%


	
	
	
	
	
	

	CUNY in quiet
	1 month
	Nucleus 24
	Contour
	No
	72%


	CUNY in quiet
	1 month
	Nucleus 24
	Contour
	No (n=11)
	73%


	CUNY in quiet
	3 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	67%


	CUNY in quiet
	3 months
	Nucleus 24
	Contour
	Yes (n=56)
	78%


	CUNY in quiet
	6 months
	Nucleus 24
	Contour
	? (n=17)
	90%


	CUNY in quiet
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	75%


	CUNY in quiet
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes
	68%


	CUNY in quiet
	12 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	85%


	
	
	
	
	
	

	HINT in quiet
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=50)
	50%


	HINT in quiet
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=47)
	59%


	HINT in quiet
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=25)
	68%


	HINT in quiet
	3 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	54%


	HINT in quiet
	3 months
	Nucleus 24
	Contour
	Yes (n=56)
	62.5%


	HINT in quiet
	6 months
	Nucleus 24
	Contour
	Yes (n=17)
	80%


	HINT in quiet
	6 months
	Nucleus 24
	Contour
	No
	66.0%


	HINT in quiet
	6 months
	Nucleus 24
	Contour
	No
	64.2%


	HINT in quiet
	6 months
	Nucleus 24
	Contour
	No
	72.3%


	HINT in quiet
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	64%


	HINT in quiet
	12 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	74%


	
	
	
	
	
	

	HINT in noise +10
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=50)
	37%


	HINT in noise +10
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=34)
	56%


	HINT in noise +10
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=25)
	47%


	HINT in noise +10
	3 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	29%


	HINT in noise +10
	6 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	50%


	HINT in noise +10
	12 months
	Med-El Combi 40+
	Straight Electrode Array
	Yes (n=45)
	51%


	
	
	
	
	
	

	HSM sentences
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	No
	80%


	HSM sentences
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	No
	86%


	HSM sentences
	3 months
	Nucleus 24
	Contour
	No
	65%


	HSM sentences
	6 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	No
	96%


	
	
	
	
	
	

	CID
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=50)
	62%


	CID
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=43)
	72%


	CID
	1 month
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=45)
	71%


	CID
	3 months
	Clarion CI (Cochlear Implant)
	HiFocus with Positioner
	Yes (n=25)
	80%



Speech Strategy Preferences
	Implant Evaluated
	Test
	Time*
	Med-El
	SAS

Clarion Hi-Focus
	PPS

Clarion Hi-Focus
	CIS

Clarion, Nucleus, & Med-El
	SPEAK

Nucleus 24 Contour
	ACE

Nucleus 24 

Contour

	Clarion
	SAS vs. PPS vs. CIS

	N/A
	N/A
	35%
	53%
	12%
	N/A

	
	SAS vs. PPS vs. CIS

	3 months
	N/A
	52%
	8%
	39%
	N/A

	
	SAS vs. CIS

	N/A
	N/A
	33%
	N/A
	66%
	N/A

	
	SAS/PPS vs. CIS

	1 month
	N/A
	91%
	9%
	N/A

	
	SAS vs. CIS

	N/A
	N/A
	89%
	N/A
	11%
	N/A

	Nucleus
	SPEAK vs. CIS

	N/A
	N/A
	“Superior”
	“Inferior”
	N/A

	
	ACE vs. SPEAK/CIS

	N/A
	N/A
	40%
	60%

	
	CISvs.SPEAK vs. ACE

	6 months
	N/A
	8%
	23%
	61%

	
	CISvs.SPEAK vs. ACE

	N/A
	N/A
	4%
	25%
	71%


* Refers to the elapsed time between hook-up and evaluation.  This is important because speech discrimination improves as a factor of time, with maximum benefits usually not realized for a few months after the implant is first activated.
Footnotes







� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� Mary Jo Osberger, PhD, Advanced Bionics.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� FDA Clinical Trial results for Clarion HiFocus1 with Positioner (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as per patient indication sheet


� Thomas Roland Jr., M.D., New YorkUniversity.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� RD Battmer, J Goldring, C Tasche, Th Lenarz: Medical University Of Hannover, Germany.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� Nucleus 24 Clinical Trial Results, as presented at CI2001.  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/nucleus/events/hei/Contour2001/index.jsp


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� IDE study, as cited in Advanced Bionics materials


� Cochlear Corp marketing materials


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El’s Western Regional Manager


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI


� Cochlear Corp marketing materials


� Nucleus 24 Clinical Trial Results, as presented at CI2001.  .  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/nucleus/events/hei/Contour2001/index.jsp


� As reported by the manufacturer.  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/products/implants/contour/Performance/index.jsp


� Thomas Roland Jr., M.D., New YorkUniversity.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� Thomas Roland Jr., M.D., New YorkUniversity.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Nucleus 24 Clinical Trial Results, as presented at CI2001.  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/nucleus/events/hei/Contour2001/index.jsp


� As reported by the manufacturer.  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/products/implants/contour/Performance/index.jsp


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El’s Western Regional Manager


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� FDA Clinical Trial results for Clarion HiFocus1 with Positioner (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as per patient indication sheet


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Nucleus 24 Clinical Trial Results, as presented at CI2001.  .  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/nucleus/events/hei/Contour2001/index.jsp


� As reported by the manufacturer.  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/products/implants/contour/Performance/index.jsp


� Arndt, Steve Staller, Jennifer Arcaroli, Anne Hines, Kiara Ebinger, Cochlear Corp.  See � HYPERLINK "http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html" ��http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html� for more details.


� Arndt, Steve Staller, Jennifer Arcaroli, Anne Hines, Kiara Ebinger, Cochlear Corp.  See � HYPERLINK "http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html" ��http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html� for more details.


� Arndt, Steve Staller, Jennifer Arcaroli, Anne Hines, Kiara Ebinger, Cochlear Corp.  See � HYPERLINK "http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html" ��http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html� for more details.


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� FDA Clinical Trial results for Clarion HiFocus1 with Positioner (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as per patient indication sheet


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� Results of FDA Clinical Trials for Med-El Combi 40+ (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as presented by Med-El at CIAI 2001


� RD Battmer, J Goldring, C Tasche, Th Lenarz: Medical University Of Hannover, Germany.  Test conducted in German.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� Thomas Lenarz1, Claudia Tasche1,2, Carolin Frohne3, Andreas Buechner1, Angelika Illg1, Angelika Strauss-Schier1, Rolf-Dieter Battmer1See � HYPERLINK "http://www.asu.edu/clas/shs/asilomar/posterabs/lenarz2.doc" ��http://www.asu.edu/clas/shs/asilomar/posterabs/lenarz2.doc� for more details.


� Thomas Lenarz1, Claudia Tasche1,2, Carolin Frohne3, Andreas Buechner1, Angelika Illg1, Angelika Strauss-Schier1, Rolf-Dieter Battmer1See � HYPERLINK "http://www.asu.edu/clas/shs/asilomar/posterabs/lenarz2.doc" ��http://www.asu.edu/clas/shs/asilomar/posterabs/lenarz2.doc� for more details.


� RD Battmer, J Goldring, C Tasche, Th Lenarz: Medical University Of Hannover, Germany.  Test conducted in German.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� Mary Jo Osberger, PhD, Advanced Bionics.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� FDA Clinical Trial results for Clarion HiFocus1 with Positioner (candidacy: postlingual adults, >= 70 dB loss, <= 40% HINT), as per patient indication sheet


� IDE study, as cited in Advanced Bionics marketing materials and visually estimated from a graph


� Independent study cited by Advanced Bionics marketing materials


� Advanced Bionics marketing materials


� Independent study cited by Advanced Bionics on their website.  Compared SAS and CIS only.


� Mary Jo Osberger, PhD, Advanced Bionics.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� RD Battmer, J Goldring, C Tasche, Th Lenarz: Medical University Of Hannover, Germany.  See � HYPERLINK "http://www.cochlearimplant.com/CI2000Summ1.html" ��http://www.cochlearimplant.com/CI2000Summ1.html� for more details.


� Ann Otol Rhinol Laryngol 1999; suppl 177:99-103


� Arndt, Steve Staller, Jennifer Arcaroli, Anne Hines, Kiara Ebinger, Cochlear Corp.  See � HYPERLINK "http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html" ��http://x94-68-154.ej1021.umn.edu/ciap99/ciap99postersess4.html� for more details.


� Cochlear Corp marketing materials, “Within-Subject Comparison of Advanced Coding Strategies with the Nucleus 24 Cochlear Implant”


� Nucleus 24 Clinical Trial Results, as presented at CI2001.  .  For more information, see http://www.cochlear.com/rcs/cochlear/publisher/web/nucleus/events/hei/Contour2001/index.jsp
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