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Why Voice?

= Voice is the most natural, energy-efficient
way of interacting with each others

= Easy to collect: only need a microphone

= Cheap & widely available digital source (a
majority of people have a smartphone or
vocal assistant)
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ﬁ' Disease or symptoms
Vocal biomarker = combination of features from
the audio signal of the voice that is associated
with a disease or a symptom. 3 ,f/
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Which characteristics?

e Articulation @
Pitch of voice
Rhythm of speech
Loudness
Text content
Many characteristics not perceptible to 3/7,
human ears
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Different types of
audio recordings

Vowel phonation
(“AAAAAAAA”) as long
as possible in one single
breath

‘\ Free speech

Count from 1 to 20 at
normal speed

Read a pre-
specified text




In practice

Different health issues:
COVID-19 and Long COVID
Mental health
Neurodegenerative diseases
Cancer

Cardiometabolic diseases
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Hype Cycle Of The Top 50 Emerging VI
Digital Health Trends In 2021

Much progress not expected
Moderate progress expected

Significant progress expected
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Pipeline to convert voice recordings into vocal biomarkers

1. Data Collection

?TI%E

2. Data Processing

3. Data Analysis

4. Use

Clinical Research
& Epidemiology
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interest and covariates

& dimensionality reduction

vocal assistants...
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Fagherazzi et al. Voice For Health: The Use
Of Vocal Biomarkers From Research To
Clinical Practice. Digital Biomarkers 2021



TWO MAIN DATA SOURCES

CoIiveVoe

BY LUXEMBOURG INSTITUTE OF HEALTH

A worldwide, multi-lingual, online
survey to collect voice recordings and
health data to develop vocal
biomarkers:

Diabetes, Cancer, Cardiovascular
Disease, COVID-19, Mental
Health...
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https://www.colivevoice.org/

Colive Voice web app

1. Consent & Avatar selection 2. Health questionnaires 3. Recording session

.
Co I Ivevo I ce Pick your Avatar

BY LUXEMBOURG INSTITUTE OF HEALTH He will follow you on your journey

Welcome to the CoLive Voice questionnaire! Thank you
very much for your participation.

p—

Everyone can participate

This questionnaire is about you (demographics, education,

English, French, German, ) andt your sty (quaity of e, smoking habit, alcchol

S 0 h P consumption, ...). Please answer to all questions. PLACE YOURSELF IN A QUIET PLACE
pa n IS ’ o r Place yourself in a quiet place without background noise, if

possible a small room containing many objects (in order to
What is your mother tongue? attenuate the reverberation)
. -
Press "Record" and read the following passage. J

En
S ED
All the world's a stage and all the men and women merely
players. They have their exits and their entrances and one
.

Short: 20-30mn on average

—

man in his time plays many parts




/Predi-COV
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# % LUXEMBOURG

Luxembourgish cohort of people diagnosed with COVID-19

Followed over time for max 24 months
Regular online questionnaires (symptoms, health status..) + voice recordings at the

same time
Vocal tasks : Say Aaaaah + read a short paragraph of the human right declaration

>1000 for >6000 voice
clinical data recordings
collection
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/Predi-COVID/

@ #' RESEARCH
# % LUXEMBOURG

Several vocal biomarkers candidate

& & 2 B 9@

Respiratory Mental Loss of taste Fatigue Symptomatic or
problems Health and smell asymptomatic status

<‘1> 3 vocal biomarkers candidates
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Monitoring fatigue
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Voice recordings were converted into images
(spectrograms) before analysis. _ _
Features were extracted from the images and Different representations of VB performances

used to train the algorithms
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How to implement Vocal Biomarkers in real
life or in clinical practice?
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USE-CASE: Long COVID

symptoms grouped in a so-called “Long COVID
syndrome”

wis/clo v1 0

{ 10-20% people with COVID-19 experience persisting }

Most frequent = fatigue, respiratory problems,

Symptoms can be fluctuant, affect many organs
anxiety, sleep disorders etc.

High impact on daily life + difficulties to obtain a
recognition of disease




UpcomingVoice study
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Develop a smartphone app to:

® Monitor symptom evolution
e Improve quality of life of people living with Long COVID

Involve end-users (people with Long COVID + HCPs) to ensure to
develop a useful and clinically relevant solution (from study design to
study participation)

1. Assess needs, fears and expectancies regarding voice use
2. Co-design app specifications

3. Develop and obtain feedback on a first prototype
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e Long COVID
consultation
networks

e Long COVID
patient
associations
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Min 100 PWLCs + HCPs

)
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Objective: Collect opinions regarding
Acceptability of voice use

[ ]

e Information to include

e Engagement
(personnalisation,
interaction..)

e Aesthetic of app

Functionalities expected

~

Semi Structured
individual interviews

N

20 PWLCs + HCPs

/

\_

Objectives:

Deeply discuss
survey findings
Define
prototype

/

PWLC = People with Long COVID

Focus groups

[

J

Panel of PWLCs
+ HCPs

Objective:
Collect
feedbacks on
prototype

\_

J

HCP = Healthcare professionals in charge of Long COVID patients



UpcomingVoice survey: Key results

71% of PWLC declared that access to 89.8% of PWLC did not retrieve the same
specialized healthcare was difficult or level of professional or leisure activities

very difficult than before COVID-19

Need for a tool:
- for managing and monitoring Long COVID in daily life
- toimprove quality of life




UpcomingVoice survey: Key results

77.6% PWLCs were
interested or very
interested in a smartphone
app based on vocal
biomarkers to monitor their
health

78% HCPs think that a
smartphone app would be useful
for PWLC regardless if they are
already in specialized care or
not

High interest both from PWLC and HCPs




CONCLUSIONS - TAKE-AWAY

-

[ Vocal biomarkers are a promising tool ]

Non-invasive and well accepted
Mirror of our health - could complement blood samples
Improve quality of life and care of patients

o replace questionnaires

o limit travels for medical appointments

o allow people with disease to monitor themselves their
health status

Development telemedicine and digitization of healthcare
system
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(I';I\ANK YOU!

Questions?

aurelie.fischer@lih.lu

colivevoice.org
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