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Nomen omen? 

F 
arseeing – adjective, having or showing awareness of and 
preparation for the future. Synonyms: farsighted, forehanded, 
forethoughtful, forward, forward-looking, prescient, proactive, 
provident, visionary. Related Words: careful, cautious, heedful; 
discerning, insightful, perceptive, prudent, sagacious, sage, sapient, 
wise. Rhymes: sightseeing, well-being. First known use: 1598. 
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The consortium 

Start date: 1-1-2012 

End date: 31-12-2014 
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Dealing with the missing evidence base  
in falls research 

Schwickert et al., ZGG, in press  
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Objectives 

• Valid real‐world fall data can lead to a major breakthrough in scientific and 

clinical knowledge which is required in order to achieve substantial 

ICT‐related improvements in the areas of fall prevention and fall detection. 

This is prerequisite not only for developing effective intervention strategies 

but also for implementing acceptable services and business models. 

• The FARSEEING architecture allows collecting, storing and processing data 

related to mobility and falls in a way which is maximally transparent to 

end‐users through the flexible and seamless integration of different ICT 

solutions.  

Ingredients for such an original recipe include: 

smartphones, wearable and environmental 

sensing units, home automation devices, 

database & information systems, users 

interfaces, and telemedical services. 
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Knowledge generated so far 

 Bagala et al., PLoS One 2012: Evaluation of accelerometer-based fall detection algorithms 

on real-world falls. 

 

 

 

 

 

 

 

 Becker et al., ZGG 2013: Proposal for a multiphase fall model based on real-world fall 

recordings with body-fixed sensors. 

 

 

 

 

 

 Becker & Chiari, Lancet 2013: What videos can tell us about falling. 
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… and what they can’t 
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THE RECIPE 
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Project strategy 

INTERVENTION 
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Validation strategy 

Fall risk < 30% 

Fall risk > 50% 
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Population scenario: 
The InCHIANTI study 

Its goal is to translate epidemiological research into geriatric 

clinical tools that make possible more precise diagnosis and more 

effective treatment in older persons with mobility problems.  

http://www.inchiantistudy.net/ 
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Population scenario: 
The InCHIANTI study 
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2013 

Follow-up 4 
n=? 

Population scenario: 
The InCHIANTI study 



Power Rig 

Corridor 25 cm width 

GAITRite 

Purdue Pegboard 

Dinamometer Stairs Handgrip 

Gait Lab 

Study Protocol – [excerpt] 



Mobility Performance Tests Recordered  
by Smartphone (since 2013) 

Romberg Test (EC, 30 sec) 

Timed Up and Go Test 
5 Repeated Chair Stands 
Gait sessions 
 

  4m e 7m at usual and fast pace 
  Talking while Walking (7m) 
  Corridor test 25 cm width (4m) 
  400m indoor fast pace  
  60m at fast pace with 15% weight increment  
  400m outdoor (according to weather) 
  To climb up and down a rehabilitative stairs 

 

+ 7 days of physical activity monitoring at home 

Study Protocol – [excerpt] 



Tele-healthcare Satisfaction Questionnaire – 

 Wearable Technology (TSQ-WT) 
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Users & psychological perspectives  
about ICT technologies for ageing well 

 

• The importance of social element 

• Involving participants throughout the process 

• Feedback messages should be gentle and non-

judgemental. 

• Any messages need to be tailored and person 

centred.  

• Consideration of barriers and motivators to 

intervention as well as how it is delivered.  

SYSTEMATIC REVIEW:  

KEY ADVICE FOR AN IMPLEMENTATION 

How patients perceive concept of ICT 

and the intervention in the home likely 

to influence their acceptance and thus 

its success. 

 Hawley-Hague et al., Int. J. Med. Inf., 

submitted 
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Users & psychological perspectives  
about ICT technologies for ageing well 

 
TAXONOMY OF 

TECHNOLOGIES 
 

TAXONOMY AIM:  

 

AIM: "To classify and describe 

studies which use ICT devices to 

detect falls, monitor or promote 

movement-related function and 

physical activity in fall prevention” 
 

Electronic tool accessible by the 

FARSEEING website available by the 

end of 2013 
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High-risk scenario: real world falls 

	

Samsung Galaxy S II. Sampling frequency: 100 Hz, signal range  2g  
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High-risk scenario: real world falls 
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Populating the database 

FARSEEING data collection report, as of March 2013 

Data collected so far and systematic screening of the scientific 

literature  

 

•limited methodological agreement in body-worn sensor-based fall 

detection 

• methodological pitfall in not using a standardized fall model and fall 

definition 

 → Standardization may improve comparability and increase quality of 

outcomes 

• lack of contextual information concerning falls 

 → research agenda should include: 

   - fall reporting guidelines for incident verification 

   - a shared fall definition and 

   - a shared fall data concept  

• lack of real-world fall recordings 

 → existing algorithms not feasible for real-world falls 
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Consensus Process 

Also published as: Klenk et al., Development of a 

standard fall data format for signals from body-worn 

sensors: the FARSEEING consensus. Z Gerontol 

Geriatr 2013 (in press) 
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Modelling personalised fall risk 

Higher 

Bound 

LPAD 

Average 

risk LPAD 

Lower 

Bound 

LPAD 

Subject profile 

Higher 

bound 

Average 

fall 

probability 

Lower 

Bound 

Risk 

Factors 

Ontology 

OR 

to 

P(d|e) 

Prolog 

interpreter 

Example: Logic Programs with Annotated Disjunctions approach 

- Wearable 

sensor 

- Smarthome Cattelani et al., LPAD-

based fall risk 

assessment from odds 

ratios. Proc. CILC 2013 
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Modelling, designing & assessing 
telemedicine services 

• We are to model, design, and assess 

telemedicine services for detection of 

real-world falls, assessment of fall risk 

and exercise counseling.  

• In order to be implemented successfully in 

real life, technologies are being developed 

and tested using an iterative process. 

Testing in usability laboratories is a part 

of such an iterative process and can 

improve the technologies to be developed: 

smartphone apps, communication of data 

between an older person, a healthcare 

worker and a smartphone or smart house 

technology, and exergames.  

• End-user acceptability is also measured. 

Usability Lab at NTNU, Trondheim 
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Self-adaptive intervention  
based on smart home activity 

Activity 
monitoring 

Barcoding 
of physical 

activity 

Measure 
Entropy 

Change 
the level of 

exercise 

intensity of lying/siting/standing/walking 

Combined dimensions of PACombined dimensions of PACombined dimensions of PA PA states

type intensity duration    symbols

Lying/Siting |a| ≤ tha1 1

Lying/Siting |a|>tha1 2

Standing |a| ≤ tha1 3

Standing tha1 < ׀a׀ ≤ tha2 4

Standing tha2 < ׀a׀ ≤ tha3 5

Standing Ia׀ > tha3 6

Walking cad  ≤ thc1 d  ≤ thd1 7

Walking thc1 < cad  ≤ thc2 d  ≤ thd1 8

Walking thc2 < cad  ≤ thc3 d  ≤ thd1 9

Walking cad  > thc3 d  ≤ thd1 10

Walking cad  ≤ thc1 thd1 < d ≤ thd2 11

Walking thc1 < cad  ≤ thc2 thd1 < d ≤ thd2 12

Walking thc2 < cad  ≤ thc3 thd1 < d ≤ thd2 13

Walking cad  > thc3 thd1 < d ≤ thd2 14

Walking cad  ≤ thc1 d > thd2 15

Walking thc1 < cad  ≤ thc2 d > thd2 16

Walking thc2 < cad  ≤ thc3 d > thd2 17

Walking cad  > thc3 d > thd2 18

Low energy

High energy

Low intensity 

High intensity 

monitoring time 

Paraschiv-Ionescu  et al., 

Barcoding human physical 

activity to assess chronic pain 

conditions. PLoS One 2012 

Exergames 
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PROFITER 
Prevention of Falls Initiative in Emilia Romagna  

The EIP-AHA perspective 
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SOME INGREDIENTS 
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The FARSEEING Architecture 

- Retirement Houses 

- LTCs 

- … 
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Smartphone Apps 

uFALL 

 

uTUG 

uCHIANTI 

 

uMYHOME 
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Thanks for your attention  
http://farseeingresearch.eu/ 


