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The Need




Every 3 seconds Estimated dementia cases
+1 demented person worldwide not being diagnosed

46 M cases in 2015 Dementia cases are caused
153 M by 2050 worldwide by Alzheimer’s Disease (AD)
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The Path




65 years old

Lifetime

Y

L
1
Cognitively Normal Mild Cognitive Impairment Dementia

|
45 to 65 years old B

91% of the cases of dementia

Chances of going back to a
normal cognition

Not applicable High —>

Very low
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What is Always There?




A smartphone is

more than 0% Of the day

around you

Never
Ofﬂme ‘ ' / What about wearables?

111eAppleWatch is just the start.
wearable tech will change
yptrlnfe-llkentornot

BY LEV GROSEMAN

Dey, A. K., Wac, K., Ferreira, D., Tassini, K., Hong, J. H., & Ramos, J. Getting closer: An Empirical Investigation Of The Proximity Of User To Their Smart Phones. In Proceedings of the ACM UBICOMP; 2011.
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2021

It Turns Out That




>
>

+

Cognitive performance

- AB accumulation + Tau-mediated injury +

- Clinical disease stage / time +

Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.
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A Before Preclinical AD

+

Stage 0

Cognitive performance

'

- AB accumulation + Tau-mediated injury +

. Clinical disease stage / time

Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.
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A Before Preclinical AD Preclinical AD

+

Stage 0 Stage 1

Cognitive performance
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- AB accumulation + Tau-mediated injury +
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- Clinical disease stage / time +

Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.
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A Before Preclinical AD Preclinical AD MCI
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- AB accumulation + Tau-mediated injury +
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Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.
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Before Preclinical AD

4=

Stage 0

Preclinical AD

Stage 1

Similar research’s focus

MCI

due to AD

Stage 2

Cognitive performance

= E
—
—————— e -

_—"

Clinical disease stage / time

Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.

Igor Matias, M.Sc., Ph.D. Student T.A. @ Université de Geneve | igor.matias@unige.ch | www.igormatias.com

July 2024

Dementia
due to AD

Stage 3

- AB accumulation + Tau-mediated injury +

_____________________)
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My focus

A Before Preclinical AD Preclinical AD

+

Cognitive performance

>

- AB accumulation + Tau-mediated injury +

Jack CRJr et al. “Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade.” Lancet Neurol. 2010 Jan; 9(1):119-28.
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PR*VIDEMUS - Ubiquitous preclinical
Alzheimer's disease early screening



Igor Matias M->¢-Ph-D-5t prof, Matthias Kliegel Prof. Katarzyna Wac ">
Ph.D.

Quality of Life Technologies Lab Quality of Life Technologies Lab
University of Geneva Cognitive Aging Lab, CIGEV University of Geneva

University of Geneva
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PRZVIDEMUS

From the latin
“Provideo” first-person plural

e To foresee
e Tolook after
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To gather data
on cognitive
function

July 2024

Aligned with
digital
technologies
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PR@?F?VIDEI\/IU

Specifically applied to
Alzheimer’s disease

v =) &
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2021

The Big Picture




Screen
for AD

20 years
before
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Individual
characteristics

Physiology

Symptoms

Functioning

Environment
characteristics

July 2024

6009 PF
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2021

How?




TOOLS or SOURCES OF DATA
/\ A

-
L

2

Patient-reported Performance-reported | TechnoIrogy-reported CIinicianQreported
(PRO) (PerfRO) (TechRO) (ClinRO)

DATA TYPES
PR VIDEMUS
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Accueil

Notifications (2) Notifications (2) Notificagdes (2)

New tasks to complete Nouvelles taches a accomplir Novas tarefas para completar

Welcome! Bienvenue ! Bem-vindo(a)!

Tasks to complete (2) Taches a accomplir (2) Tarefas por completar (2)

Arrows game Jeu des fleches Jogo das setas

Changes over the time Changements au fil du temps Mudangas ao longo do tempo

Latest data collected Derniéres données collectées Ultimos dados recolhidos

Weather Air quality Météo Qualité de I'air Tempo Qualidade do ar

Cloudy Nuageux Nublado

Ph.D. Student TA. @ Unive
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Compared with ten years ago, how are
you at:

Remembering things about family and
friends (e.g., occupations, birthdays,
addresses)?

(Choose one option)

O Much worse
A bit worse
Not much change

A bit better

(@)
(@)
(0]
O

Much better
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Weather (today 12:25)

Cloudy

Clouds: 85.0%

Sunrise
01:17

Pressure
1010.0 hPa

Visibility
10.0 km

5-day forecast

Today
W]

13:00

27.5°C

Feels like: 30.6°C

Humidity
78.0%

Wind speed
4.05m/s

Qol.unige.ch
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g a turbulent river stream, raw style, intense and detailed, capturing the adventure.
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Antalya, Turkey.
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2022

Feasibility / Pilot Study




Healthy Preclinical Mild Cognitively Dementia
Alzheimer’s Disease Impaired due to AD

Q Assess (only TechROs)
o cognitive

performance

fluctuations

Igor Matias, M.Sc., Ph.D. Student T.A. @ Université de Geneve | igor.matias@unige.ch | www.igormatias.com July 2024 Qol.unige.ch | © QoL Lab 2024 33

PROs and PerfROs
are for validation
only




oo QEED = )

Home

You are currently enrolled in 1 study/(es).
Thank you for participating!

Notifications (2)

New tasks to complete

Welcome!

Tasks to complete (1)

Personal profile

Latest data collected

Weather

Cloudy

mQoL

More

Air quality

©

Moderate
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People

-

Variables

July 2024

Cattell's data box (1952)

B Nomothetic approach to interindividual variation

Single

Variables

C Idiographic approach to intraindividual variation

Variables
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Heart Perf.

Home mQolL

Notificagges (3

N t t

lovas taref You are currently enrolled in 1 study(ies).

Notifications (2) Thank you for participating!

Bem-vindo} ;
Bienvenue!

Notifications (2)

N
v withings

Nouvelles tachi
Tarefas por cg New tasks to complete

Perfil pesso
T Welcome!
Taches a accompli

Profil personnel

100%
Tasks to complete (1)
Uttimos dados Personal profile
Derniéres données [ |
Météo

Y Latest data collected

Nuageux Weather Air quality

& ©

Cloudy Moderate S p e e d
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RQ1: Can ML models accurately assess cognitive performance
fluctuations in daily life?

St o | g3
with compare ‘O'
~ € w2} ko

RQ2: Which wearables features matter the most for those ML models?

RQ3: Any benefits of that continuous monitoring of cognitive performance fluctuations?
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2022-3

Ethics... and More Ethics




, UNIVERSITE
/ DE GENEVE

REPUBLIQUE
ET CANTON
DE GENEVE

Submissions

POST TENEBRAS LUX
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Commission
Cantonale
d'Ethique de la
Recherche sur
['‘étre humain
(CCER)

July 2024

Months
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APPROUVE

Par la Commission cantonale d'éthique de la recherche , 15:52, 25/07/2023

Demande de participation a un projet de recherche :

Evaluation des fluctuations des performances cognitives a I'aide de
technologies personnelles dans différents contextes de la vie
quotidienne : Une étude de faisabilité

Madame, Monsieur
Nous vous invitons a participer & notre projet de recherche.
Votre participation est enti@rement gratuite. Toutes les données collectées dans le cadre de ce

projet sont soumises a des régles strictes en matiére de protection des données, qui sont
expliquées ci-dessous.

| & nrésent nroiet de recherche est mené nar la nrofesselire Katarzvna Wac et le |lahaoratoire de |a
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2024

People... and More People




Quel est etat
de votre
ognition?

How is your cognition?
Como esta a sua cognicao?

> it s
\" Votre téléphone et votre montre
peuvent vous aider a I'évaluer

Your phone and your watch
could help you evaluate it

O seu telemével e o seu relégio
podem ajudar a avalia-la

PR:VIDEMUS

LOOKING FOR VOLUNTEERS
[=], xR =]
ol

Qolie

(@, UNIVERSITE
) oE GenEve

providemus.unige.ch

Etude
Research study
Estudo cientifico

Quel est 'état de
votre cognition?

How is your cognition?
Como esta a sua cognicao?

RECHERCHE E H E
DE a
PARTICIPANT
Erude
Research study

Estudo cientifico

providemus.unige.ch

UNIVERSITE
PR VIDEMUS ) 0E GeNEvE

otpg
£1©
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How
is your
cognition?

Your phone and your watch
could help you evaluate it

LEARN MORE

HELP US
EVOLVE
SCIENCE

and win a
smartwatch
for your participation

LEARN MORE

Qol.unige.ch | © QoL Lab 2024
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2024

And Finally




2 years 85 participants 2 countries 1 mobileapp 1 smartwatch

March 2024 cognitively healthy Living in Using the mQoL Wearing a Withings
April 2026 English, French, or Portuguese France smartwatch

45+ years old
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(Super) Preliminary Data/Results




Chronological age

Preliminary data "=%° Mini450  Medan: 570

Max: 77.0 STD: 8.4
Mean: 57.4
Sex at birth Self-identified race Dementia in family Covid-19 diagnosis

® White @ Hispanic, Latino or
® Female @ Male ® American Indian or Alaska Native ® Yes ® No @ Doesn't know ® Yes @ No
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Anxiety (HADS)

Cognitive Reserve Index Total (CRIQ)

Preliminary data ™77 s

Words Typed per Second

Cognitive Reserve
Mean: 128.0 (medium-high) Cognitive Decline (IQCODE)

Cognitive Decline
Hostility (BDHI)

Mean: 3.1 (no much change)
Mediterranean-like Diet (MDS)
Memory Failures

Mean: 36.3 (low frequency)

Stress (PSS)

Positive Affect (PANAS)

Memory (PRMQ)

|
Negative Affect (PANAS)
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Average Heart Rate durlng Awake period (ideal is 60-100, for 60 yo)

7

69.09
70.78
62.09

9
9

E 100
95.10

75.55

91.33

L <)

90

-85

- 80

- 75

70

65

60

63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11

Tuesday Wednesday Thursday Friday Saturday  Sunday

70.87 70.85 71.51

Mean
Mean

Monday

Tuesday Wednesday Thursday Friday Saturday  Sunday
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63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11

Total Sleep Time (ideal is 480 mlnutes = 8 hours)

415.11
559 OO

- 454 33 ’

431. 00
- 445.60
475.00
- 470.10
419.38
397.83
3 475 12

Monday
- 445.22

'
Monday

447.17
416.00
475.50
471.20

397.75
390.90
427.82
396.70

452. 83
421.50

437.47

462.70
409.18

402.40
500.73

432.55
422.00
460.00
475.30
515.00

432.75

42036

415.73
455.90
409.82
433.67

417.00

410.40

439 25
433.33

372.44

398.33
465.29
381.67
496.50
412.70

1.14
443 15

Tuesday Wednesday Thursday

436.08

i | il
Tuesday Wednesday Thursday

www.igormatias.com

m 394.25 430. 78
468.80
436.82 444.27 424.64 463 00
555.17 551.67 559.17

458.50

533.09  543.55  535.91

41650 _ 396.33

303.00
536.00
44036 47408 IEEVEN]
46125  419.5  442.75
43573 451.00 | 39350
418:80 38410 458.45
535.29
558.50
345.50
48140 79, 540
43240 43850 45711
40673 41373 413.45
520
500
428.64 - 480
44230
430.09
412.58 s
38157 460
384.00
454.40 | 379.20
- 440
468:80  438.00 -420
3 =
413.00  433.00
- 400
- 380

39333 37367 37511
383.71 446.14 417.29 456.14
46138 474,00

370,00

94.7
549 00 544.18 592.55 [3%

404.18 457.82 456.00
404.43 417.00 455.29
445 L7 398[.57

Friday Saturday  Sunday
443.06 438.62 459.08 469.59

5 | |
Friday Saturday  Sunday
July 2024

7

9

Mean

63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11

Total Steps (|dea| is 10 K)

i T
Monday Friday

Tuesday Wednesday Thursday Saturday  Sunday

6.03 6.13 6.55 6.31 6.46 6.14
' i 0 | i |

Monday Tuesday Wednesday Thursday Friday  Saturday  Sunday
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Why NOT DO IT?




Unknown location.
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Why DO IT?




A year from now you may
wish you had started today.

Karen Lamb
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Everything 1s theoretically
| Impossible, until it is done.
Robert A Heinlein | —




Quality of Life Technologies Lab | Cognitive Aging Lab

[ ] . .
QO University of Geneva ( COCMTVEAGNGLA oo
Technologies q0|UﬂIgECh STUDY OF GERONTOLOGY AND VULNERABILITY

“Don’'t go through life, grow through life"” ccsutewort

Igor Matias M-S¢- Ph.D. Student

Center for Informatics, University of Geneva, Switzerland
Providemus.Unige.ch | IgorMatias.com | Igor.Matias@unige.ch
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