
ICT in the Elderly 

In Alzheimer’s Disease & related 
disorders 







Demographics 1961 

Source: according to J Gaymu INED, lINSEE. 

3 000 000 2 000 000 1 000 000 0 1 000 000 2 000 000 3 000 000 

 0-4

10-14

20-24

30-34

40-44

50-54

60-64

70-74

80-84

90-94

100
Age

Effectif par groupe d'âges

1961

WomenMen

POPULATION AT RISK OF AD 



Demographics 2001 

Source: INSEE demographic projections 
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Demographics 2041 (projection) 

Source: INSEE demographic projections 
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By 2025 there will be twice the number of people with 
dementia in the developed world as there were in 1980 
 
There will be four  times the number of people with 
dementia in developing world as there were in 1980 
 
71% of all people with dementia will be in developing 
countries  



Potential effects on 
prevalence of interventions to 

delay onset of AD  

Efficacy  
0 
5% 
10% 
25% 
50% 
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Delay   
- 
6 months 
1 yrs 
2 yrs 
5 yrs 
 

 

 

RR  
1 
0,95 
0,90 
0,75 
0,50 
 

 

 

AD saved (n)   
 - 
100 000 
 210 000 
 570 000 
 1 115 000 
 

 

 

$ saved   
 - 
0,5 billion 
10 billions 
 27 billions 
 52 billions 
 

 

 

Depending on the efficacy of a prevention program, we could expect to 
delay the mean age of diagnosis and to have a major public health 
impact 
 
E.g.: intervention initiated in 1998, efficacy estimated 10 years later  



ASSESSMENT 

PREVENTION 

CARE – EXTERNAL AIDS 



Starting points 



Discussion 

International Working group for New Research Criteria for the 
diagnosis of AD 

Prodromal   AD AD 



Cognitive symptoms 
Memory 
Langage 
Attention 
Apraxia 

Behavioural Symptoms 
Agitation 
Psychotic symptoms 
Apathy 
depression 

Loss of Autonomy 
in 

 Activities of Daily Living 
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Concomitant disorders 
Sensory deficits 

Iatrogenic disease 

Personal  
history Affective  

impact 

Cerebral 
dysfunction 

Cognitive 
disorders 

Benoit et al,JNHA, 2006 



n=571 

Frequency %  

Neuropsychiatric symptoms become more frequent 
with the disease progression 

Aberrant motor behaviour 



n=595 
n=571 

Frequency %  

Neuropsychiatric symptoms become more frequent 
with the disease progression 

Aberrant motor behaviour 



n=170 
n=595 
n=571 

Frequency %  

Neuropsychiatric symptoms become more frequent 
with the disease progression 

Aberrant motor behaviour 







INFORMATION & COMMUNICATION TECHNOLOGIES  
 

Initiative  lack of initiative 
Interest  lack of interest 
Emotion  Emotional blunting 

      



ACTIGRAPHY: Piezoelectric accelerometer designed  
to record arm movement in three dimensions 

♂, 75 YO 
MMSE= 21 

♂, 72 YO 
MMSE= 20 

INFORMATION & COMMUNICATION TECHNOLOGIES  
 



Actigraphy to assess apathy and sleep disturbance 

Mulin et al., JAD 2011 



Gait and Dementia 





A place for the assessment 
•  Set up the 2 video cameras according to the activities planed during the video tape recording; 
•  Give global explanations of the session and have the participant sign the informed consent (Cf. 

information review, informed consent) 
•  Fix on the actigraphs (MotionPod®, Actiwatch®, Motionlogger®) and explain the participant the video 

tape recording script including the activities list and their achievement order; 
•  For the equipment calibration, the participant will be asked to stand still for 10 seconds. 



Event Recognition Component 
A priori knowledge 

v  Different types of contextual objects : 
§ - Walls, 
§ - 3D Equipment, 
§ - 2D Zones of interest 

Green: Walls,         Pink:  3D Equipment,       Red:  2D Zones of interest. 



Vision component 

Vision component (detection, classification, tracking): 
 detect the person in the scene and to track his different 
movements over time. 

 



Scenario 

  
•  Total length: 1 hour 
 
•  Step A (directed activities):  10 minutes 
•  Step B (semi directed activities): 20 minutes 
•  Step C (free activities):   30 minutes 



Step A: directed activities 
–   (timed and systematically demonstrated to the participant) 

–   based on the short physical performance battery (the 
examiner stays in the room for scoring) 

•  Balance testing 
–  Side by side stand, one’s feet together 

•  Speed of walk testing 
–  The examiner asks the participant to walk through the room, from the opposite 

side of the video camera for 4 meters and then to go back. 

  
•  Repeated chair stands testing 

–  The examiner asks the participant to make the first chair stand, from sat to stand 
position without using his arms. The examiner will then ask the participant to do 
the same action 5 times in a row. 

 



Step B: semi directed activities 
•  1.Walk to the coffee table, sit down and read something for 2 mn 
•  2.Walk to the desk where the kettle is and make warm some 

water.  
•  3.Walk to the phone and compose this number: xxxxxx.  
•  4.Take the watering can and water the plant.  
•  5. Walk to the television and turn it on with the remote control. 
•  6. Walk to the coffee table, take the playing cards and classify 

them by color (reds with reds, blacks with blacks). 
•  7. Take the green “ABCD” folder on the desk with the A, B, C, D 

sheets in it.  
•  8. Match the A, B, C, D sheets from the folder to one’s dispersed 

all over the room; A with A, etc… 
•  9. Put the “ABCD” folder back on the desk. 
•  10. Get out of the room. 
 



Step C: Free activities 
•  There are several things in the room which allow various activities. To 

promote moving there are dispersed in different places:  
•  Magazines, news papers, book of photos 
•  Drinks (coffee, tea, fruit juice) 
•  Dominos, playing cards 
•  Phone 
•  Television 
•  Plant which once can water 
•    
•  NB: The participant is asked to answer if the phone rings during this step (the 

phone rings 30 minutes after the examiner gets out of the room). 
•    
•  The participant is verbally informed of what he can do and where things are in 

the room. Activities are suggested but there are no instructions or task to do.  
•  Before living the participant alone, he is told that an examiner is at his disposal just 

behind the door to answer his possible questions and that he can leave the room or 
interrupt this step before its end if he wants to. 

 



Step A: directed activities 
Indicators: Speed of execution, cadence,  
length of walk 

Indicators: Speed of execution (m/s), number of 
error (standard unity) and omission (standard 
unity). 

Step B: semi directed activities 

Step C: Free activities 
Indicators:  Speed of execution (m/s), number of 
activities (standard unity), percentage of working 
time (%), number of transfer (standard unity)  



1.   Contexte	
  
2.   Evalua0on	
  systèmes	
  
3.   Réponse	
  aux	
  besoins	
  médicaux	
  
4.   Conclusion/Perspec0ves	
  

Légende:	
  	
  
Boxplot:	
  5ème,	
  25ème,	
  médiane,	
  75ème	
  et	
  95ème	
  percen8le	
  sont	
  représentés	
  

Variable	
  intérêt	
  
Test	
  Mann-­‐Whitney	
  

Vitesse	
  moyenne	
  aller	
   Vitesse	
  moyenne	
  retour	
   Moyenne	
  	
  
vitesse	
  aller-­‐retour	
  

p-­‐value	
   0.019	
  (*)	
   0.087	
   0.030	
  (*)	
  

(*) p-value<5% 

Popula0on	
  d’étude	
  
1ère	
  par0e	
  du	
  protocole	
  	
  
-­‐	
  Exemple:	
  vitesse	
  de	
  marche	
  
2ème	
  par0e	
  du	
  protocole	
  



Semi directed activities 
V 1 - AD 

V 3 - Control 

V 2 - AD 



Development of the index of efficacy: 

Parameters 
Control subjects 

 
 

(N=10)  

AD ambulatory patients 

 (N=16)  

Ratio of efficacy, mean [CI(95%)]   (*) 0.71 [0.68, 0.74] 0.61 [0.54, 0.68] 

Omission of at least one activity, N(%) 0 (0%) 2 (12.5%) 

Repetition of at least one activity, N(%)   (*) 0 (0%) 6 (37.5%) 

Incorrect order, N(%) 0 (0%) 4 (25%) 

At least one failure to complete one activity at 

the first time, N(%) 
1 (10%) 7 (43.75%) 

 
Index of autonomy: 

Σ Time spent doing activities  ⁄  Total time in the room 
adjusted  

By a coefficient k 



Development of the functional impairment score 

ü  Σ Time spent doing activities  ⁄  Total time in the room 
ü  View of video by 2 raters without clinical information 

ü  K adjusted: impact of 4 parameters:   
Ø Nb omission 
Ø Nb repetition 
Ø Order 
Ø  failures 

ü  Expert committee to define the impact 
ü  S (k1, k2, k3, k4) (j) = [Σ]×[ k1

a1(j) × k2
a2(j) × k3

1-a3(j) × k4
a4(j) ]  

ü  50000 combinations of parameter were drawn using a 
random number generator and identified comparable k1, 
k2, k3, K4 



Functional impairment score: 



Functional impairment score according to the 
« correction » 



n=170 
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Frequency %  

Neuropsychiatric symptoms become more frequent 
with the disease progression 

Aberrant motor behaviour 



Loss of or diminished motivation in comparison to the 
patient’s previous level of functioning and which is not 
consistent with his age or culture.  
These changes in motivation may be reported by the 
patient himself or by the observations of others. 
  
 



B  - Presence of at least one symptom in at least 2 of the 3 following domains for a 
period of at least four weeks and present most of the time 
 
B1 – ACTION   
Loss of, or diminished, goal-directed behaviour 
 
B2 - COGNITION 
 Loss of, or diminished  goal-directed cognitive activity 
 

B3- EMOTION  
Loss of, or diminished, emotion 
 



In each Domains, two types of symptoms: 
 
Symptom 1: pertains to self initiated or internal … 
 

Symptom 2 : Pertains to the patient’s responsiveness  
to external stimuli 



    Apathy Diagnostic Criteria 
 
Loss of Initiative     ACTION 
 
Loss of Interest    COGNITION 
 
Emotional blunting   EMOTION  

  
   

Response 

No Response 

Responsiveness to external stimuli 
 
 
 

Therapeutic target 



EMOTION 
Most preserved 





Engagement:  defined as the act of being occupied or 
involved with an external stimulus 

Abstract:……Interventions that involve objects or tasks with meaning 
specific to the person with dementia will be more likely to engage that 
person 





Basic Principles 

•  Consider the impairment 
•  Use common sense 
•  Extrapolate from sensory / physical 

impairment / other diseases 
•  Use international best practice 
•  Work with research 
•  Be motivated 
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