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Observational study of 2 years with up to 200 cognitively healthy participants residing in Switzerland or surrounding regions in France. 

Individuals are 45 years or older, fluent in French, English, or Portuguese, have basic experience with a smartphone, and can wear a 
smartwatch for most of the day.

Collection of active and passive data between March 2024 and April 2026.

Patient-reported outcomes on depression, dysphoria, cognitive reserve, demographics, clitnical history, and others.
Performance-reported outcomes on memory, motor actions, processing speed, and others.
Technology-reported outcomes on behavioral data and surrounding environment.
Clinician-reported outcomes will not be collected during the feasibility study.

Using a mobile application (the mQoL Lab [5]) and a clinically tested smartwatch (Withings Steel HR):
Patient and performance-reported outcomes every three months with the mQoL app.
Technology-reported outcomes continuously using the app and the smartwatch.
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ES Apply ML techniques to screen individuals for the onset of preclinical AD: 
analyzing and modeling data that is collected passively and non-intrusively 
using portable and wearable devices while always respecting users’ privacy. 

Explore the power of globally connected devices used daily in the natural 
environment (rather than in a laboratory or controlled environment) and 
combine it with the capabilities of ML techniques. 
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Alzheimer’s disease (AD) has been a known condition for over a century, but 
research on it has exploded only in the last 30 years [1]. The first step toward dementia 
due to AD is the abnormal accumulation of amyloid beta in the brain [2], 
20–25 years before the clinical onset [3]—preclinical AD.

During the preclinical phase, subtle behavioral and cognitive changes may 
precede and indicate an upcoming decline toward cognitive impairment and 
dementia, even before the patient starts feeling any symptoms.

However, the power of these changes relies on their continuous and longitudinal 
analysis. Machine learning (ML) possibilitates a ubiquitous and highly scalable 
solution to assess the first changes in individuals who will later develop dementia 
due to AD years before.
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Mean = 59.86
Median = 59.00

STD = 8.46

Subjective
Age [6]

71 to 80 = 4.55%
61 to 70 = 27.27%
51 to 60 = 27.27%
41 to 50 = 31.82%
31 to 40 = 9.09%
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 Education years

Medium Medium-high High

6 (27.2%) 8 (36.4%) 8 (36.4%)
Cognitive reserve [9]

Don’t know No

1 (4.5%) 17 (77.3%)
Cases of dementia in family

Yes

4 (18.2%)

None Moderate

7 (31.8%) 10 (45.5%)
Hostility levels [10-11]

High

5 (22.7%)

15

10

5

0
1 5432

Memory failures (PRMQ [7])
never very often

15

10

5

0
1 5432

much improved much worse
20

Memory 10 years to now (IQCODE [8])

CHARACTERISTICS OF 
THE INDIVIDUAL

PRO Cognitive reserve*
PRO Demographics*
PRO Medical history*

CHARACTERISTICS OF 
THE ENVIRONMENT

TechRO Season*
TechRO Weather*
TechRO Air quality*
TechRO Relative location*

BIOLOGICAL, PHYSIOLOGICAL
VARIABLES

TechRO Heart rate variability*
TechRO Heart rate levels while exercising*
TechRO Sleep fragmentation*
TechRO Sleep-wake cycle disturbances*
TechRO Sleeping and resting heart rate*
ClinRO Blood based biomarkers for AD**
ClinRO AB levels and Tau-mediated injury**

SYMPTOM STATUS
PRO Depression**
PRO Dysphoria**
PRO Neuroticism**
PRO Anxiety**
PRO Stress**

FUNCTIONAL STATUS
TechRO Diurnal napping*
TechRO Nocturnal sleep duration*
TechRO Physical activity levels*
TechRO Social withdrawal*
TechRO Gait speed, symmetry, variability*
TechRO Step length, width, height, time*
TechRO Support time, swing properties*
PRO Affect**
PerfRO Attention control**
PerfRO Activity shifting**
PerfRO Motor actions**
PerfRO Processing speed**
PerfRO and PRO Memory**

ClinRO  Clinician-reported outcome
PerfRO Performance-reported outcome
PRO Patient-reported outcome
TechRO Technology-reported outcome
*   Data for model creation
**  Data for validation Outcomes to be collected, following the Wilson and Cleary [4] model

THE DATA POINTS

Protocol number 2023-00975 approved by the Commission Cantonale d’Ethique de la 
Recherche sue l’être humain (CCER) on 25/07/2023.
Quality of Life Technologies Lab, University of Geneva, Switzerland;
Cognitive Aging Lab, University of Geneva, Switzerland.

2024 2025 2026

Male Female

8 (36.4%) 14 (63.6%)
Sex assigned at birth

Hispanic White

1 (4.5%) 21 (95.5%)
Self-identified race

No Yes

6 (27.3%) 16 (72.7%)
Covid-19 diagnosis

These results reflect part of the data received from the first 22 participants of the Providemus study. As of April 19, 2024, the total number of active participants was 62, but their data has yet to be fully processed and could not be included in this presentation.

READ LATER
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