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Type 2 Diabetes(1992)
Heart attack (2014), stroke (2024)
Hip fractures (2016, 2022)

Loves cooking
Much (too much)food(carbs)

Behavioural patterns  Deaths
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‘Behaviour marker’, ‘Behaviome’
‘Digital Biomarker'»# ®

If you can't measure it,
you can’t improve it.

William Thomson, st Baron Kelvin,

1a.| During the last 7 days, jon how many days did you do vigorous physical activities like
heavy lifting, digging, aerobics, o fast bicycling,?

Think about only those physical activities that you did for at least 10 minutes at a time.

daysperweek = b How much time in total did you usually
spend on one of those days doing
vigorous physical activities?
or

[ (s

2a. Again, think only about those physical activities that you did for at least 10 minutes at a
time. During the last 7 days, on how many days did you do moderate physical activities
like carrying light loads, bicycling at a regular pace, or doubles tennis? Do not include

hours minutes

walking.
days per week = 2b. How much time in total did you usually
spend on one of those days doing
L moderate physical activities ?
hours minutes

i frces

3a. During the last 7 days, on how many days did you| walk for at least 70 minutes jat a
time? This includes walking at work and at home, walking to travel from place 1o place.
and any other walking that you did sblely for recreation, sport, exercise or leisure

days perweek = 3b. How much time in total did you usually

spend walking on one of those days 7
or
hours minutes

O e

The last question is about the time you| spent sitting on weekdays while at work, at
home, while doing course work and during leisure time. This includes time spent
sitting at a desk, visiting friends, reading traveling on a bus or sitting or lying down to
watch television
4. During the last 7 days, how much time in total did you usually spend sitting on a

week

hours minutes

This is the end of { thank you for particij

2000101 Refaity ana Valdity Sucy. Ceanpletad May 2001

Thi s the final SHORT LAST 7 DAYS SELF ADMNISTERED ver




Health related QoL

E05D mobility, usual activities, pain, anxiety/depression, self-care
m SF-36 mobility, usual activities incl.social, pain, emotions, energy
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The Big
Picture
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https://doi.org/10.6084/m9.figshare.9702122
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Apple Watch
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T FitBit Charge 4
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mhealth example (2020)
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Doctor’s Office

I\
Other as the source

he source
Patient-Reported Outcomes Non-Patient-Reported Outcomes
(PRO) (Non-PRO)
4 Y
Self-Reported Outcomes Observer-Reported Outcomes Clinician-Reported Outcomes
(SRO) (ObsRO) (ClinRO)
v [ AN
Proxy-Reported Outcomes Performance-Reported Outcomes
(ProxR0) (PerfRO) q&;[{:
[ p=/=
Technology-Reported Outcome
(TechRO) s E

]CE Mayo, N. E.., Figueiredo, S., Ahmed, S., & Bartlett, S. J. (2017). Montreal Accord on Patient-Reported Outcomes (PROs) use series-Paper 2: Terminology proposed to measure what matters in health. Journal of clinical epidemiology, 89, 119-124.




A state of complete
physical, mental and
social well-being and not
merely the absence of
disease or infirmity.

The ability to adapt and
self manage in the face
of social, physical, and
emotional challenges.

BM]

Huber, M., Knottnerus, J. A., Green, L., van der Horst, H., Jadad, A. R., Kromhout, D., ... & Schnabel, P.
(2011). How should we define health?. Bmj, 343, d4163




QoL Domains

Physical
health

Psychological

Social
relationships

Environment

QoL Facets

Activities of daily living

Dependence on medicinal substances and medical aids
Energy and fatigue

Mobility

Pain and discomfort

Sleep and rest

Work capacity

Bodily image and appearance

Negative feelings

Positive feelings

Self-esteem

Spirituality / Religion / Personal beliefs
Thinking, learning, memory, and concentration

Personal relationships
Social support
Sexual activity

Financial resources

Freedom, physical safety, and security

Health and social care: accessibility, and quality

Home environment

Opportunities for acquiring new information and skills
Participation in and opportunities for recreation / leisure activities
Physical environment (pollution / noise / traffic / climate)
Transport

Individuals’ perception of
their position in life in the
context of the culture and
value systems in which they
live and in relation to their
goals, expectations,
standards, and concerns.

T d Health O

psychometric proj

QoL Domains

Physical
health

Psychological

Social
relationships

Environment

World Healt
The World H

PROs
QoL Facets (16°/24)

Activities of daily living v/
o on i
Energy and fatigue v
Mobility v

Pain and discomfort v/
Sleep and rest v/

Work capacity

and medical aids v/

Bodily image and appearance FaCI|ItatIOI’1

Negative feelings v .

Positive feelings v/ OuaI]ty ) .

Self-esteem of Life Disability-Free
Spirituality / Religion / Personal beliefs mQoL-Lab

Thinking, learning, memory, concentration v

Digital Measures / Biomarkers / Endpoints

Personal relationships v
Social support v
Sexual activity /

@D sexologie clinique (2023

Financial resources

Freedom, physical safety, and security v/

Health and social care: accessi y, and quality /
Home environment v

Opportunities for acquiring new information and skills
Participation in and opportunities for recreation / leisure activities
Physical environment (pollution / noise / traffic / climate) v
Transport

ent and general

s to be researched

Computational Modelling

TechROs
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Self-management &
Behaviour Change

Survival

Age

1000+ Participants
(mQolL Living Lab)
maqol.unige.ch

MobiSPC

norbidity. Bulletin of the World Health Organization, 80, 245-250.
Creation of a Flexible Platform to Conduct Studies Using
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Fitbit Charge 2
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oy | ypvncaent Micro Devices
New wearable sensor tracks Vitamin C
levels in sweat

Non-invasive tech could support dietary adherence, detect
nutritional deficiencies

Jr— ” -
California San Diego has. ¥ #
covloped awearale,non

et it G seror ot

Smart Wristband With Wireless Link| |75, ceiss et ron mveroapiet e et st
to Smartphones Could Monitor
Health, Environmental Exposures

New Smartphone Sensor Checks
YYour Blood Pressure

It's more convenient than a cuff and could help
patients monitor hypertension at home

Rutgers engincers et bosensor technlogy for

earabe devies w

Sandstone Diagnostics gets FDA nod for app-
enabled home test for male fertility

BACtrack Skyn
Wearable Alcohol Monitor [N y———— wwecz - [

o Sancsone 5 sansis 38w gt o auch Tk s

Smartphone app to help assess anemia by taking a picture of a
person's eyelid

Ear (ceiscoe)
Eye (reex, eyenetra)
Oral Health (oscn)

1 tested ‘gluten-free' food with the new gluten sensor
—here's what I found
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Last week, we noticed a low water
balance on 3 days.
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QoL challenges and potential solutions...

QoL Domain | Facets incorporated within QoL domains
Physical Activities of daily living
Health Dependence on medicinal substances and medical aids

Energy and fatigue
“ Mobility
Pain and discomfort
Sleep and rest
Work capacity
Psychological | Bodily image and appearance
Negative feelings

@ Positive feelings
Self-esteem

Spirituality/religion/personal beliefs

Thinking, learning, memory and concentration
Social Personal relationships

relationships | Social support

[nesess) Sexual activity

Environment | Financial resources

Freedom, physical safety and security

Health and social care: accessibility and quality

Home environment

Opportunities for acquiring new information and skills
Participation in and opportunities for recreation/leisure act.
Physical environment (pollution / noise / traffic / climate)
Transport
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Human Factors:

What about

the
Individual?

Human Factors

0: Do you use technologies (smartphone/wearable) for your own health/care?

Idon't! | do...

| don’t mix my smartphone with my health [visibly angry]
It'sallin here [indicating own head]

I do not want a phone reminds me about my disease

I have got a[fitbit as a] gift and | dropped it

Interface design ”” Performance [y Battery

Too complex! ||“| Slow! Too short

Passwords No sync Carry 2 batteries

Notifications Malfunctioning Walked for free!
Internet is touchy

]
% Social Sharing Accuracy Emotions

I wou Id . I'have enough people Not a medical accuracy Keeps me entertained
N . N judging me offline Accurate enough to I hate it when gained weight
Privacy isan issue . X Doctor won't trust it recognize my efforts | get addicted
It's complicated, | don't know how to use it, | am not a techie
It's inaccurate: | have compared [fitbit]to my husband's Garmin . .
and | was disappointed” [and have dropped it] 6 Cost Self-Efficacy (12 ) Routines
Smartphone is a basis | like to see my progress " For me when | need it
Wearables: Too Costly! I try harder Non-routine events most
| can always walk tomorrow critical
Study details
N =200 participants (US)
, Affinity clustering of significant factors
Wac, K., Rivas, H., & Fiordelli, M. (2016). Use and misuse of mobile health i ies for health Annals of Behavioral Medicine, 50 (Supplement 1).

Wac, K. et al., (2019). "I Try Horder": The Design Implications for Mobile Apps and Wearables Contributing to Self-Efficacy of Patients with Chronic Conditions, Frontiers in Psychology, SI: Improving Wellbeing in Patients with Chronic Conditions.




Can it Work?




