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GLOBAL DEMOGRAPHIC AGEING

Estimated population aged 60 and over (2050)

In 2050, 2 billion older persons aged 60 and over are expected (compared to 900 million in 2015)



THREE CATEGORIES OF ELDERLY PEOPLE 

Healthy elderly people
 50% of subjects aged 65 and over
 Very minimal impairment of physiological functions
 No pathologies
 Main objective of preventive gerontology

Frail or pre-frail elderly people
 30% of subjects aged ≥ 65 who are pre-frail and 

15% who are frail
 Unstable condition LOSS OF RESERVES
 Failure to respond to STRESS

Dependent elderly people
 5-10% of subjects ≥ 65 years old
 Severe progressive or complicated pathologies
 and/or disability
 Frequently hospitalised or in care

Robust

Frail

Dependent





DEFINITION OF FRAILTY

Patients are considered frail if they meet three or more of these
criteria. 

A model based on a "physical" phenotype according to FRIED 
(2001) :

1 - Unintentional weight loss of more than 4.5 kg (or ≥ 5% of body   
weight) over the past year

2 - Exhaustion felt by the patient

3 - Slowed walking speed

4 - Decreased muscle strength

5 - Sedentary lifestyle



W.H.O. I.C.O.P.E. (Integrated Care for Older People)
DIGITAL PROGRAM

Approach that emphasizes the optimization of intrinsic capacity (IC) 
as the key of “Healthy Aging” : «maintaining our functions, in 
order to be able to continue to do what we value »

 ICOPE care pathways is based on the assessment and monitoring 
at regular intervals of IC six core domains



OBJECTIVE OF WHO

 To reduce the number of dependent 
subjects by 15 million by 2025



INTERNATIONAL DEPLOYMENT 2020





TOOLS USED TO FACILITATE THE IMPLEMENTATION 
OF THE ICOPE PROGRAM

ICOPE 
Database

ICOPEBOTICOPE MONITOR

Website: https://icope.chu-toulouse.fr/home
For the healthcare professionals

ICOPEBOT website: 
https://icopebot.botdesign.net

 Two digital tools to perform Step1
 ICOPE MONITOR App: on smartphone or tablet 

 Conversational robot ICOPEBOT: on computer, 
smartphone or tablet (https://icopebot.botdesign.net)  

These two tools can be used in professional mode and 
in self-assessment mode by the senior or the caregiver

 ICOPE Database
 Collection of all the data entered in the two digital 

tools Step1 (https://icope.chu-toulouse.fr/home)  

 Accessible by healthcare professionals

 Allows patient follow-up



5 STEPS OF THE ICOPE PROGRAM

Monitoring
Ensuring 
referral 

pathway
Screening Personalized

care planAssessment

Engaging communities and supporting caregivers

   





ICOPE MONITOR DATA 
JANUARY 2020 TO OCTOBER 2025

 Number of participants: 100,088

 Number of professionals: 17,298

 Average age 73.2 years, 62.8% women

 84.5% have at least one alert in Stage 1

 Most affected functions: cognition (44.7%), hearing (44.3%) 



WHY ENT SHOULD BE ENGAGED
IN THE PREVENTION OF FRAGILITY ?

Due to its prevalence and neurocognitive 
consequences

Because there are compensatory measures that have 
a positive impact on cognitive and balance functions

The importance of prevention and early intervention



NEUROCOGNITIVE CONSEQUENCES

 Risk of dementia based on hearing loss multiplied by :

 1.89 for mild hearing loss,

 3 for moderate hearing loss,

 4.94 for severe hearing loss

 From 25 dB of hearing loss, the risk of                                                 
dementia increases "logarithmically". 

Lin et al. Arch Neurol. 2011; 68: 214-20.



137.484 patients

Risque < de 19%



DICHOTIC TEST PREDICTIVE OF DEMENTIA



ICOPE HEARING PATWAY

WIDE SCREENING
Caregiver, self-test, application

Hearing aid specialist, GP

Symmetrical hearing loss,
> 60 years old with no associated signs

GP, geriatrician, medical 
audiology, CPTS

ENT
Tele-expertise

Teleaudiology

PRESCRIPTION

YES NO

TRACEABILITY

STEP 2

STEP 3

STEP 4

STEP 1



*Innovations

Screening

Whisper test

Hearing 
impairment

1 2

CPD AUDI training
Medical Otology 

Video Otoscopy*

AudioPod® 

Audiometry*

In-depth assessment* +



AUDIOPOD AUDIOMETRY

Enabling management of "simple" cases in primary care

Fully automated audiometer* using AI (machine learning) 
 Audiological assessments for diagnostic purposes tonal and speech 

audiometry
 CE marking
 Scientific publications : 

− Performance equivalent to a conventional audiometer & validated in adults
Performance and reliability evaluation of an improved machine learning-based 
pure-tone audiometry with automated masking. Wallaert N et al, World J 
Otorhinolaryngol - Head Neck Surg, 2024

− Simple, fast to use & high test-retest reliability
Performance and Reliability Evaluation of an Automated Bone-Conduction 
Audiometry Using Machine Learning. Wallaert N et al, Trends in Hearing, 2024

AudioPod®



RELIABILITY, REPRODUCIBILITY & REPEATABILITY

Wallaert et al. (2024a) Marin et al. (2025) Wallaert et al. (2024b)

Automatic manual comparison
98% variance explained

Current clinical practice
82% variance explained

iAudiogram
99% variance explained

Mean difference = 4.84 ± 10.37 (p<0.05)
Difference in absolute values = 8.15± 8.03 dBHL

Mean difference = -0.30 ± 4.38 (NS : p>0.05)
Difference in absolute values = 2.94± 3.26 dBHL



Follow-up

PROPOSED INNOVATION COMPARED TO EXISTING 
PRACTICES : ICOPE HEARING PATHWAY

In-depth assessment*

*Innovations

Initial prescription 
ENT tele-consultation

Complex cases

Care plan*

Hearing aid specialist
Follow-up for 

complex cases
Rehabilitation

speech therapy*

Identification of key players in the hearing care sector: multi-professional collaboration* 

Whisper test
Hearing impairment

Video otoscopy*
AudioPod®

Screening
   
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EVALUATION OF THE EFFECTIVENESS
OF THE PROGRAM

INTERVENTION GROUP
ICOPE screening followed by

Training
Hearing assessment 

Initial prescription / ENT Referral
Speech therapy rehabilitation

Hearing care pathway

CONTROL GROUP
ICOPE screening then 

Usual care

N = 800

1,600 participants
60 years and older

20 CPTS 3 years
18 months of inclusion
Minimum follow-up of 18 months4 regions

PRIMARY END POINT
Time to fitting for patients with hearing impairment at ICOPE stage 1, during at 

least 18 months of follow-up

10 CPTS N = 80010 CPTS Randomisation



SCIENTIFIC PUBLICATIONS ON ICOPE



Robert MARCHAND - 105 y.o.

Johanna QUASS – 91 y.o.

106 y.o.

Diane FRIEDMAN – 100 y.o.

92 y.o.



Thank you for your attention 


