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The	
  “onion”	
  metaphor	
  in	
  the	
  ar/cle’s	
  /tle	
  was	
  inspired	
  by	
  
a	
  statement	
  made	
  by	
  the	
  famous	
  actress,	
  Joanne	
  
Woodward,	
  during	
  an	
  interview	
  several	
  years	
  ago.	
  She	
  
indicated	
  (para-­‐	
  phrased	
  here)	
  that	
  “ac/ng	
  is	
  like	
  an	
  onion.	
  
You	
  have	
  to	
  keep	
  peeling	
  its	
  layers	
  to	
  get	
  to	
  the	
  core	
  of	
  
your	
  character.	
  	
  
Keep	
  a	
  simple	
  idea	
  in	
  mind:	
  We	
  do	
  
not	
  process	
  auditory,	
  we	
  process	
  
language,	
  so	
  keep	
  peeling	
  the	
  
onion	
  to	
  get	
  to	
  its	
  core.	
  

hSp://drdansdailydose.com/?p=514	
  

auditory	
  

Language	
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Periphery 

Central 

hSp://www.medecine-­‐et-­‐sante.com/anatomie/anatoreille.html	
  

hSp://www.res>ce.univ-­‐montp2.fr/anlo/co/ANLO-­‐P2-­‐CH2.html	
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Prevalence 
!Estimation: 2 to 3 % in children!
!Chermak, G.D. & Musiek, F.E. (1997). Central auditory processing disorders: New 
perspectives. San Diego: Singular Publishing Group, Inc.!

Categories	
  

Bri>sh	
  Society	
  of	
  Audiology	
  (2011).	
  Posi%on	
  statement	
  :	
  Auditory	
  processing	
  disorder	
  (APD).	
  	
  

) 
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Who are children with CAPD 

Jutras, B., Dumont, V., Marcoux, C., Loubert, M., Dupuis, J.-L. & Baril, M. (2007). Applicability of 
central auditory processing disorder models. American Journal of Audiology, 16, 100-106. 
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§  Asks	
  for	
  repe>>on	
  
§  Misunderstands	
  when	
  someone	
  speaks	
  to	
  
her/him,	
  especially	
  in	
  a	
  noisy	
  environment	
  

§  Gives	
  inappropriate	
  responses	
  
§  Answers	
  ques>ons	
  with	
  a	
  delay	
  
§  Easily	
  distracted	
  in	
  noisy	
  environment	
  

Behavioural signs of CAPD 
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CAPD Behavioural Assessment 

•  Capacities tested 
•  Binaural integration or separation 
•  Auditory sequential organisation 
•  Auditory temporal resolution 
•  Auditory signal/noise separation or auditory 

figure/ground separation (listening in noise) 
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Diagnosis	
  of	
  (C)APD	
  generally	
  requires	
  perfor-­‐	
  
mance	
  deficits	
  on	
  the	
  order	
  of	
  at	
  least	
  two	
  
standard	
  devia/ons	
  below	
  the	
  mean	
  on	
  two	
  
or	
  more	
  tests	
  in	
  the	
  baOery	
  (Chermak	
  &	
  Musiek,	
  1997).	
  	
  

ASHA	
  (2005)	
  

American	
  Speech-­‐Language-­‐	
  Hearing	
  Associa/on.	
  (2005).	
  (Central)	
  
Auditory	
  Process-­‐	
  ing	
  Disorders.	
  Available	
  at	
  hOp://www.asha.org/	
  
members/deskref-­‐journals/deskref/default	
  

2015-­‐03-­‐30	
  



2015-­‐03-­‐30	
  

Benoît	
  Jutras,	
  Université	
  de	
  Montréal,	
  CHU	
  
Sainte-­‐Jus>ne,	
  CRIR	
   5	
  

understand 

pay attention 

cooperate 

During the assessment, the child has to 

Chermak, G.D., Hall, J.W., & Musiek, F.E. (1999). Differential diagnosis and management  
of central auditory processing disorder and attention deficit hyperactivity disorder. 
 Journal of the American Academy of Audiology, 10, 289-303 
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7-­‐12	
  year-­‐old	
  children	
  	
  
101	
  with	
  suspected	
  listening	
  problems	
  
18	
  without	
  suspected	
  listening	
  problems	
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Groups	
   (n	
  =	
  119)	
  
CAPD	
  only	
   16%	
  
AA	
  only	
   11%	
  
VA	
  only	
   2%	
  
CAPD	
  +	
  AA	
   17%	
  
CAPD	
  +	
  VA	
   4%	
  
CAPD	
  +	
  AA	
  +	
  VA	
   12%	
  
AA	
  +	
  VA	
   3%	
  
Normal	
  +	
  Concerns	
   20%	
  
Normal	
   15%	
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Co-morbidity 

Sharma, M, Purdy, S.C., & Kelly, A.S. (2009). Co-morbidity of auditory processing, language, 

and reading disorders. Journal of Speech Language Hearing Research, 52, 706-722.	
  2015-­‐03-­‐30	
  

 Ziegler, J.C., Pech-Georgel, C., George, F., 
F.-Xavier, A. & Lorenzi, C. (2005). Deficits in 
speech perception predict language 
learning impairment. Proceedings of the 
National Academy of Sciences of the United 
States of America, 102, 14110-14115. 

10	
  children	
  in	
  each	
  group	
  2015-­‐03-­‐30	
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Objective of the study  

 To explore the underlying nature of the speech 
perception problems in noise in the case of APD using 
the Test de Phrases dans le Bruit (TPB), adapted 
version of the SPIN test  
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SPIN test 
     

•  The original version of the SPIN test 
(Kalikow, Stevens & Elliott, 1977) has10 lists 
of 50 sentences and a babble noise. 

•  Each list includes: 

- 25 highly predictable (HP) sentences  

       Ex.: She made the bed with clean ………… 

- 25 low predictable (LP) sentences  

          Ex.: I should have considered the ………… 

CAPD	
   Assessment	
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SPIN test 
     

•  The original version of the SPIN test 
(Kalikow, Stevens & Elliott, 1977) has10 lists 
of 50 sentences and a babble noise. 

•  Each list includes: 

- 25 highly predictable (HP) sentences  

       Ex.: She made the bed with clean sheets. 

- 25 low predictable (LP) sentences  

          Ex.: I should have considered the sheets. 

CAPD	
   Assessment	
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SPIN test 	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  

	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  HP sentences                  LP sentences                 Difference  

              
  

CAPD	
   Assessment	
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The TPB 
         

•  developed for speakers of Canadian French and it is composed of 5 lists 

of 40 sentences and a babble noise (recorded with 8 French speaking adults). 

•  Each list includes: 

-    20 highly predictable (HP) sentences  

-  20 low predictable (LP) sentences  

 Tested in adults and in children  

 

Participants 
 10 children with CAPD from 9 yrs 4 mths to 12 yrs 10 mths (average: 10 yrs 6 mths) 
 
 10 children for control from 8 yrs 11 mths to 12 yrs 5 mths (average: 10 yrs 3 mths) 

CAPD	
   Assessment	
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CAPD	
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Theori>cal/clinical	
  models	
  for	
  
interven>on	
  in	
  APD	
  

What	
  is	
  found	
  in	
  the	
  literature?	
  	
  

Preliminary	
  data	
  of	
  the	
  assessment	
  of	
  
the	
  efficacy	
  of	
  an	
  interven>on	
  program	
  

INTERVENTION	
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Theoritical/Clinical Models ���
for Intervention with 
Individuals with APD	
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Buffalo	
  Model	
  
• (Katz,	
  1992)	
  
	
  

Bellis/Ferre	
  Model	
  
• Bellis	
  (2003)/Ferre	
  (1997)	
  

Models	
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Buffalo	
  

Decoding	
  

TFM	
  

Integra>on	
  

Organiza>on	
  

Models	
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From	
  Katz,	
  J.	
  (1992).	
  Classifica>on	
  of	
  auditory	
  processing	
  disorders.	
  Dans	
  J.	
  Katz,	
  N.	
  Stecker,	
  &	
  D.	
  
Henderson	
  (Eds.),	
  Central	
  auditory	
  processing:	
  A	
  transdisciplinary	
  view	
  (pp.	
  81–92).	
  Chicago:	
  
Mosby	
  Yearbook.	
  	
  

Staggered Spondaic Word (SSW) Test	

Models	
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From	
  Katz,	
  J.	
  &	
  Ivey,	
  R.G.	
  (1994).	
  Spondaic	
  procedures	
  in	
  central	
  tes>ng.	
  Dans	
  J.	
  Katz	
  (Ed.),	
  
Handbook	
  of	
  clinical	
  audiology	
  (4e	
  edi%on)	
  (239-­‐255).	
  Bal>more	
  :	
  Williams	
  and	
  Wilkins.	
  	
  

Ear Effect: H/L or L/H	


Total number of errors when the sequences strated in the right ear /	


Total number of errors when the sequences started in the left ear	



Order Effect: H/L or L/H	


Total number of errors on the two fisrt words/Total number of errors	


on the two last words	



Staggered Spondaic Word (SSW) Test	

Models	
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From	
  Jutras,	
  B.,	
  Loubert,	
  M.,	
  Dupuis,	
  J.-­‐L.,	
  Marcoux,	
  C.,	
  Dumont,	
  V	
  &	
  Baril,	
  M.	
  (2007).	
  
Applicability	
  of	
  central	
  auditory	
  processing	
  disorder	
  models.	
  American	
  Journal	
  of	
  Audiology,	
  16,	
  
100-­‐106.	
  	
  

Models	
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• Phonological	
  awareness	
  
• Phoneme	
  discrimina>on	
  DEC	
  
• Environment	
  modifica>ons	
  
• Noise	
  desen>siza>on	
  TFM	
  
• As	
  above	
  according	
  of	
  the	
  
DEC	
  or	
  TFM	
  profile	
  INT	
  

• Sequencing	
  ac>vi>es	
  
• WriSen	
  outlines	
  and	
  lists	
  ORG	
  

Buffalo Model	

 Katz (1992); Stecker (1996)	



Models	
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Bellis/
Ferre	
  

Decoding	
  

Prosody	
  

Integra>on	
  
Organiza>on	
  

Output	
  

Associa>on	
  

Models	
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Bellis (2003)	



Models	
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From	
  Jutras,	
  B.,	
  Loubert,	
  M.,	
  Dupuis,	
  J.-­‐L.,	
  Marcoux,	
  C.,	
  Dumont,	
  V	
  &	
  Baril,	
  M.	
  (2007).	
  
Applicability	
  of	
  central	
  auditory	
  processing	
  disorder	
  models.	
  American	
  Journal	
  of	
  Audiology,	
  16,	
  
100-­‐106.	
  	
  

Models	
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• Phonological	
  awareness	
  
• Auditory	
  closure	
  ac>vi>es	
  
• Phoneme	
  discrimina>on	
  
• Noise	
  desen>siza>on	
  

DEC	
  

• Prosody	
  training	
  PRO	
  
• Dicho>c	
  listening	
  training	
  
•  Interhemispheric	
  ac>vi>es	
  INT	
  
• Language	
  Therapy	
  ASS	
  
• Organiza>on	
  aids	
  ORG	
  

Bellis/Ferre Model 	

 Bellis (2003)	

Models	
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178 files of children with APD	



48	
  

70	
  

35	
  

8	
  
4	
  

13	
  

Jutras,	
  B.,	
  Loubert,	
  M.,	
  Dupuis,	
  J.-­‐L.,	
  Marcoux,	
  C.,	
  Dumont,	
  V	
  &	
  Baril,	
  M.	
  (2007).	
  Applicability	
  of	
  
central	
  auditory	
  processing	
  disorder	
  models.	
  American	
  Journal	
  of	
  Audiology,	
  16,	
  100-­‐106.	
  	
  

Models	



APD	
   APD-­‐A	
   APD-­‐AP	
   APD-­‐HL	
   APD-­‐A-­‐AP	
   APD-­‐A-­‐HL	
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60%	
  

21%	
  

6%	
  

n = 48 children with APD	


Jutras,	
  B.,	
  Loubert,	
  M.,	
  Dupuis,	
  J.-­‐L.,	
  Marcoux,	
  C.,	
  Dumont,	
  V	
  &	
  Baril,	
  M.	
  (2007).	
  Applicability	
  of	
  
central	
  auditory	
  processing	
  disorder	
  models.	
  American	
  Journal	
  of	
  Audiology,	
  16,	
  100-­‐106.	
  	
  

Buffalo	
  Model	
  Profiles	
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0%	
   0%	
   2%	
   2%	
   4%	
  

92%	
  

Jutras,	
  B.,	
  Loubert,	
  M.,	
  Dupuis,	
  J.-­‐L.,	
  Marcoux,	
  C.,	
  Dumont,	
  V	
  &	
  Baril,	
  M.	
  (2007).	
  Applicability	
  of	
  
central	
  auditory	
  processing	
  disorder	
  models.	
  American	
  Journal	
  of	
  Audiology,	
  16,	
  100-­‐106.	
  	
  

n = 48 children with APD	



Bellis/Ferre	
  Model	
  Profiles	
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From	
  the	
  Interna>onal	
  classifica>on	
  of	
  func>oning,	
  disability	
  and	
  health	
  (ICF)	
  (p.	
  18),	
  by	
  
the	
  World	
  Health	
  Organiza>on	
  (WHO),	
  2001,	
  Geneva,	
  Switzerland:	
  Author.	
  	
  

Models	



2015-­‐03-­‐30	
  

Tripod	
  
Bellis	
  (2003)/Ferre	
  (1997)	
  

Direct	
  Interven>on	
  

Compensatory	
  Strategies	
  

Modifica>ons	
  in	
  the	
  environnement	
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Intervention Programs ���
in Scientific Studies and ���

an example from a Clinic	
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Auditory or Phonological Training	



Group Studies	


Normal	



Case Studies	


APD	



Group Studies 	


APD or Dyslexia	



Moore et al. (2005)	


Millward et al. (2011)	


Halliday et al. (2012)	



Musiek & Schochat 
(1998)	


Musiek et al. (2004)	


	



Moncrieff et al. 
(2008)	


Putter-Katz et al. 
(2002)	


Putter-Katz et al. 
(2008)	


Muggu et al. (2011)	



Literature	
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56-65	



Literature	
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Maggu et al. (2011)	


•  Participants	



–  10 children 8 to 10 y. o. who failed a sreening checklist for 
APD and had performance lower than 50% on a 
monosyllable test in noise	



•  5 received the training	


•  5 did not receive the training	



•  Training	


–  Short stories presented in noise followed by four questions	



•  20-25 minutes/15 to 20 sessions	



•  Pre and post training measures	


–  Monosyllables in noise for each ear	


–  Monosyllables in noise through speakers	


–  Sentences in noise through speakers	



Literature	
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Maggu et al. (2011)	



Literature	
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Maggu et al. (2011)	



Literature	
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Jirsa, R.E. (1992). The clinical 
utility of the P3 AERP in children 
with auditory processing 
disorders. Journal of Speech and 
Hearing Research, 35, 903-912. 
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Auditory	
  training	
  in	
  noise	
  among	
  pupils	
  with	
  central	
  auditory	
  
processing	
  disorders:	
  A	
  pilot	
  study	
  	
  

	
  

Benoît	
  Jutras	
  
Lyne	
  Lafontaine,	
  Speech-­‐Language	
  Pathologist	
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  by	
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CAPD	
   Interven>on	
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Par>cipants	
  

CAPD	
   Interven>on	
  

Aim	
  

Evaluate	
  the	
  efficacy	
  of	
  an	
  auditory	
  
listening	
  program	
  in	
  with	
  a	
  sosware-­‐
based	
  training,	
  called	
  Logiciel	
  
d’écoute	
  dans	
  le	
  bruit	
  (LEB)	
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•  Training	
  2	
  x	
  30	
  min	
  /	
  week	
  /	
  13	
  weeks	
  

–  Babble	
  noise	
  

–  Five	
  main	
  auditory	
  abili>es	
  
•  Discrimina>on	
  of	
  acous>cally	
  different	
  and	
  similar	
  words	
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  of	
  acous>cally	
  different	
  and	
  similar	
  words	
  
•  Iden>fica>on	
  of	
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•  Following	
  direc>ons	
  
•  Comprehension	
  of	
  paragraphs	
  and	
  stories	
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   7.	
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  countries	
  

2.	
  insects	
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  human	
  anatomy	
  

3.	
  cooking	
   9.	
  transporta>on	
  

4.	
  mammals	
   10.	
  energy	
  

5.	
  birds	
   11.	
  plants	
  

6.	
  occupa>ons	
   12.	
  space	
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  19	
  ac>vi>es	
  
	
  1	
  to	
  4	
  =	
  Discrimina>on	
  of	
  words	
  
	
  5	
  to	
  7	
  =	
  Carrier	
  phrase	
  –	
  iden>fy	
  the	
  last	
  word	
  
	
  8	
  to	
  9	
  =	
  Iden>fica>on	
  of	
  words	
  
	
  10	
  to	
  11	
  =	
  Iden>fica>on	
  of	
  sentences	
  
	
  12	
  to	
  13	
  =	
  Following	
  direc>ons	
  
	
  14	
  =	
  Brain	
  teasers	
  
	
  15	
  to	
  19	
  =	
  Listening	
  to	
  stories	
  and	
  answer	
  to	
  ques>ons	
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Therapy with LEB	



n = 10	
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Potentiels évoqués auditifs de latence longue	
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The	
  evidence	
  base	
  is	
  too	
  small	
  and	
  weak	
  to	
  provide	
  clear	
  guidance	
  
to	
  speech-­‐language	
  pathologists	
   faced	
  with	
   trea/ng	
  children	
  with	
  
diagnosed	
   APD,	
   but	
   some	
   cau/ous	
   skep/cism	
   is	
   warranted	
   un/l	
  
the	
  record	
  of	
  evidence	
  is	
  more	
  complete.	
  Clinicians	
  who	
  decide	
  to	
  
use	
   auditory	
   interven/ons	
   should	
   be	
   aware	
   of	
   the	
   limita/ons	
   in	
  
the	
   evidence	
   and	
   take	
   special	
   care	
   to	
   monitor	
   the	
   spoken	
   and	
  
wriOen	
  language	
  status	
  of	
  their	
  young	
  clients.	
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Working as a Team with the child and the significant 
others at Institut Raymond-Dewar (IRD)	
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Hun>ng	
  and	
  Fishing	
  

Top	
  10	
  

Teenager	
  

Psychodrama	
  

Talking	
  about	
  myself	
  

Group Interventions at the Rehabilitation 
Center Institut Raymond-Dewar (IRD)	
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Conclusions 

•  APD exists 
•  No gold standard test 
•  Neurophysiological signature in 

developmental APD? 
•  Intervention can be beneficial 
•  Differential conclusion 

– Multidisciplinary approach needed in cases 
•  Multidisciplinary approach for intervention 
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2015-­‐03-­‐30	
  

Benoît	
  Jutras,	
  Université	
  de	
  Montréal,	
  CHU	
  
Sainte-­‐Jus>ne,	
  CRIR	
   24	
  

References	


•  Bellis, T. J. (2003). Assessment and management of central auditory 

processing disorders in the educational setting: From science to 
practice (2nd edition). Toronto : Thomson Delmar Learning.	



•  Ferre, J.M. (1997). Processing power: A guide to CAPD assessment 
and management. San Antonio, TX: Communication Skills Builders.  	



•  Katz, J. (1992). Classification of auditory processing disorders. Dans J. 
Katz, N. Stecker, & D. Henderson (Eds.), Central auditory processing: 
A transdisciplinary view (pp. 81–92). Chicago: Mosby Yearbook. 	



•  Stecker, N. (1998). Overview and update of central auditory 
processing disorders. Dans M.G. Masters, N.A. Stecker & J. Katz 
(Eds.), Central auditory processing disorders : Mostly management 
(1-14). Toronto: Allyn and Bacon. 	



2015-­‐03-­‐30	
  


