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:  How to screen  cognitive deficits in the 
elderly 

From Hearing to Cognition 

What does it  mean for presbycusis 
management 



Ç Hearing  =  
hearing  sensitivity  
+ auditory  
processing  

 
Ç PTA alone  donôt 
tell you  much  
 
Ç Strong  
interaction with  
cognition  

 
Ç Cognitive 
reservoir  depends  
on hearing  

From  Hearing  Sensitivity  to Cognition  



ü1989: First reported association between hearing loss 

(HL) and dementia ( Uhlmann  et al . J of the Am Med 

Assoc)   

üNot much data until 2011 and the research conducted 

by Frank Lin and colleagues  at Johns Hopkins School of 

Medicine, Baltimore, USA  

Introduction 



üProspective study of 640 participants (age 36 ς 90 y) w no 
ŘŜƳŜƴǘƛŀ ƛƴ мффлΩ  follow-up of 12 yrs, 58 cases of incident all-
cause dementia  (IACD), including 37 Alzheimer Disease cases 
(AD) 

üRisk of  IACD ҩ linearly with HL severity (1.27 per 10 db loss) 

üHazard ratio for IACD = 1.89 for mild HL, 3.00 for moderate HL, 
and 4.94 for severe HL 

üHL is independently associated with  IACD 
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p= 0.004* p= 0.02* 

JAMA Intern Med. 2013;173(4):293-299. 

Rates of cognitive decline depending on hearing status: 11 yr-follow-up 

*Adjusted for age, sex, race/ethnicity, education, study site, smoking status,  
Hypertension, diabetes mellitus, and stroke history 



 

 

J Am Geriatr Soc 63:2099ς2104, 2015 
 

Estimated change in Mini-Mental State Examination (MMSE) score  
over 25 years of follow-up (N = 3.670) 

*Independent of age, sex, education 



How to screen  cognitive deficits in the 
elderly 

From Hearing to Cognition 

What does it  mean for presbycusis 
management 



 

Ç Quick and easy , normal  
score > 26  

Ç Has been used  for decades   
as the gold standard for  
screening neuropsychiatric  
disorders  

 

Ç Low  sensitivity  in  
screening of mild   
cognitive impairment  (MCI)  



 
Ç Designed  in Montreal  

(Nasreddine et al., 2005) 
 

Ç Also  normal if score > 26  

Ç 11 distinct tests  

Ç Targetting  mental flexibility , 
3D visuospatial  processing , 
categorization  skills   



 

MMSE MOCA 

Orientation V V 

Abstraction U V 

Memory 
  - Free Recall V V 

   - Cued recall U V 

   - Recognition U V 

Visuospatial Praxis 
  - Copy V V 

  - Clock test U V 

Attention  
 - Digit series U V 

 - Reverse digit series U V 

 - Letter series U V 

 - Countdown V V 

Executive (visual) U V 

Language 
  - Repetition V V 

  - Reading V U 

  - Writing V U 

  - Comprehension V U 

  - Fluency U V 

Denomination 
   - Real object V U 

   - Image U V 

9 15 



MoCAõs sensitivity in detecting MCI reaches 90%, 

far superior to the MMSEõs sensitivity (18%).  

MMSE MoCA 

RELEVANT 
ITEMS 

9 15 

Zadikoff et al., 2008 
 

Mini Mental State  Examination  (MMSE)  
vs  Montreal  Cognitive assessment  ( MoCA )  
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Take home messages  

 

I) Do the MoCa but do it properly 
II) Consider all possible co-morbidities 
III) Test both hearing sensitivity and central 

auditory processes 



 

Laryngoscope 2017;173(4):293-299. 

üMoCa requires verbal instructions that cannot be taken by the 
severely hearing impaired 

üLower MoCa scores in subjects with mild/moderate HL compared 
to NH (Dupuis et al., Neuropsychol Dev Cogn B Aging Neuropsychol Cogn 2015) 
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Hung et al.,  

bҐ пуу ǎǳōƧŜŎǘǎ җ ср ȅǊ ǿƛǘƘ ƴŜǿƭȅ ŘƛŀƎƴƻǎŜŘ !5 vs 1952 subjects without AD from 1998ς2011  



Quaranta et al., Audiol Neurotol 2014; 19 (suppl 1): 10-14  

bҐ пуу ǎǳōƧŜŎǘǎ җср ȅǊ όƳŜŀƴ ŀƎŜ тнΦу ȅŜŀǊǎύ   

üPrevalence ƻŦ ŀ I[ җ нр Ř. I[ Ґ сп҈ 

üPrevalence of Central Auditory Processing Disorder (CAPD) = 14 % 

üMCI significantly associated with hearing impairment (CAPD and 
hearing threshold; odds ratio 1.6, p = 0.05)  

üAD significantly associated with CAPD (odds ratio 4.2, p = 0.05) 

ü¦Ǉ ǘƻ ул҈ ƻŦ a/L ǇŀǘƛŜƴǘǎ ŎƻƴǾŜǊǘ ǘƻ !5 ҭ ŀŘŘƛƴƎ ŀǳŘƛǘƻǊȅ ǘŜǎǘǎ 
to cognitive screening can help early diagnosis of cognitive 
decline 
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CENTRAL AUDITORY PROCESSING 

ASSESSMENT  

ÅListening in Noise (1) 

ÅDichotic listening (2) 

ÅTemporal resolution 

ÅPattern recognition (pitch & duration) 
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LISTENING IN NOISE  

Easy Difficult 

CAPD subjects 
Normal central auditory processes 
*Adjusted for PTA scores 
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 DICHOTIC TEST  

22 From Sparks,Goodglass 

& Nickel 

x x 



Key points for management  

üaƻǎǘ ǊŜŎŜƴǘ ǎǘǳŘƛŜǎ ǊŜǇƻǊǘ ŀŘƧǳǎǘŜŘ ƻŘŘǎ Ǌŀǘƛƻ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ 
җ  мΦо ƛƴ ǇŜƻǇƭŜ ǿƛǘƘ I[ 

ü In case of abnormal MoCa, refer to a trained professional for formal 
neuropsychological assessment  

 

 

 

 



Key points for management  

Listening strategies 
Ç actions on sound environment 
(ҫ ƴƻƛǎŜ level) 

Listening devices 
Ç FM devices; directional 
microphone (ҩ SNR) 

Auditory training  
Ç Audiovisual tek, serious games; 
Onsite or remote training 

Special needs  Ç Personalized medicine  
(e.g ., attention deficits)  

üCAPD affect up to 70% of older adults  
(Golding et al, Blue mountain hearing study, J Am Acad Audiol, 2004) 

 

 

 

 



Thank you! 


