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Overview

1) From the World Report on Aging and Health 2015 

to the «UN Decade of Healthy Aging 2021-2030»

2) Healthy Aging as the basis of Public Health: 

What’s new?

3) Where do we stand 2021?

4) Innovation challenges for «The Decade»



UFSP Dynamik gesunden Alterns

Life expectancy in Hong Kong

Estimated life expectancy at birth (2021; Worldometer)

1980 2020

Men / Women Men / Women

72.6 / 78.6 years 82.4 / 88.2 years = +89 / +88 days/year
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Aging in historic perspective

100-Meter-Records (31.12.2020)

30+: 9.58s / 10.49s

60+: 11.70s / 13.63s

85+: 15.08s / 19.83s 

100+: 26.99 / 39.62
(2015 Don Pellman, before 29.83 by Miyazaki / 2017 Julia 

Hawkins)

«Golden Bolt» Hidekichi Miyazaki

23.9.2015
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Multimorbidity the most frequent disease in old age

N = 1’751’841

Barnett et al, Lancet. 2012;380:37–43
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Background

2015: 1. World Report on Aging and Health

Healthy Aging Research 2015:

- Excluding 70+

- Excluding multimorbid

- Excluding communities

- Excluding real life contexts

- Excluding what matters to

older persons and communities
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2016: Global Strategy
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= Functional Ability
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WHO (2015; 2016); Martin et al. (2012; 2016a; 2016b; 2017); Freund, Nikitin & Riediger (2012); Scholz et al. (2015); Wood et al., (2017); Boker & Martin (2017)

A new paradigm for Public Health:

Dynamics of healthy aging
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Intrinsic Capacity

Individual Characteristics

Abilities
Activities
Traits
Skills

Physiology
Disease

FA = «being and

doing what a 

person has

reason to

value»



UFSP Dynamik gesunden Alterns

Healthy Aging Challenge

«You can only change what you can measure»

To improve FA in the population, FA must be

measurable in every person in the population
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Healthy Aging Challenge
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13

uTrail

Aktivitätsbereich Sensor Variable Samplingrate

Mobilität/Räumliche Aktivität GPS Zeit, Breite, Länge 1 Hz

Körperliche Aktivität IMU Zeit, Beschleunigung (x,y,z) 50 Hz

Soziale Aktivität EAR Zeit, Audioaufnahme (50 Sek) 1 pro 18 Min

Neues Gehäuse 

(An/Aus Knopf 

fällt z. B. weg)
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Small and Big Health Data

2014+: Statistical power for

individual predictor models

Topol (2014)
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Retro-harvested data
from Borbély, Rusterholz
& Achermann, 2017
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Borbély 2020

Small Data

+ Big Data

Person +
Context +

Interaction
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WHO Baseline Report 2020



“Between-person trap”

Aus: Mehl & Conner, 2012, Handbook of Research Methods for Studying Daily Life
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Erkrankung
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“Complexity Trap”



 

DEPARTMENT: PERVASIVE HEALTHCARE 

Semantic Activity Analytics 

for Healthy Aging 

Challenges and Opportunities 

As real-life activity data from many aging individuals 

become available, insights gleaned from such data 

could be leveraged to foster healthy aging. The 

emerging field of semantic activity analytics is 

addressing this challenge.  

The World Health Organization (WHO) and its member 

states are actively promoting a global paradigm shift in 

healthy aging research from a disease focus to a contextu-

alized person focus.
1
 WHO’s new Healthy Aging defini-

tion is, in effect, a dynamic system model and requires 

understanding how—within individual persons and over 

time—brain structures, physiology, skills, personality 

traits, impairments, activities, and environmental contexts 

interact to allow the optimization and stabilization of 

health and wellbeing.  To study these complex relationships and inform older individuals and 

healthcare providers about actions needed to improve healthy aging requires new ways of captur-

ing and analytically integrating high-density, within-person activity and context data from large 

groups of individuals.  

Advances in measurement technology now make it is feasible to combine the acquisition and 

analysis of high-density data on real-life activity outcomes with individual data on multiple 

psychological and biological functions, skills, impairments, and contexts, perhaps for millions of 

older individuals. Research investments to establish an individualized evidence architecture that 

integrates data on abilities, traits, impairments, activities, and environmental exposures into 

reliably and validly measurable health outcomes on the individual and population level will help 

support the new healthy aging paradigm. This evidence architecture would harness the benefits 

afforded by these integrated data, leading toward the optimization of older adults’ health and 

wellbeing around the world. The rapid build-up of analytical capacities for developing and test-

ing causal dynamic health models will allow researchers to upscale analytical models from one 

person to large populations. 
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Personalised and 

contextualised health

Martin, Weibel, Röcke & 

Boker, 2018 (IEEE 

Pervasive Computing)



Situation Predictor Models 
(vs. personalized estimates)

Schaat, Koldrack, Yordanova, Kirste & Teipel, 2019



Real World Randomized Control Trials

on IC, FA, Interactions with environment: 

Multi-country studies

General protocol framework

Adaptations to country contexts to ensure comparable data: 

Instruments, Observation periods, Extraction, Analytics

Switzerland, Hong Kong, Mexico, Italy, Spain, Netherlands, US, 

Australia, India, South Africa

XAI for Healthy Aging Analytics



Real World Randomized Control Trials

on IC, FA, Interactions with environment: 

Multi-country study

Data and findings

CH: N = 153, 65-91, 55% Women, up to 300 days

ME: N = 80, 65+, lower levels of education, up to 15 days

HK: N = 158, 65+

Age range 24-93, applicable with low education, MCI

Coverage over 80%

«Invisible» activities and support made visible, practically useful

Semantic Activity Analytics (XAI for Health Analytics):

- Automated sound, movement, location data annotation

- Situation-identification, e.g. orientation, social interaction

- Activity pattern indicators

- Activities x contexts
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Overview

Scenarios for the end of the

«UN Decade of Healthy Aging 2021-2030»
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The Decade scenarios


