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La atencidn a las personas mayores:
écual es el rol de las nuevas tecnologias?

Prof. Leocadio Rodriguez-Mafas

Jefe del Servicio de Geriatria

Hospital Universitario de Getafe, Madrid-Espafa
Director Cientifico de CIBERfes

FUNDING
The research leading to some of these results has received funding from H2020, ERASMUS +, EIT-HEALTH,
the Spanish National Network on Frailty and Aging-RETICEF and the Centre of Biomedical Research on
Frailty and Healthy Ageing (CIBERfes), both pertaining to the Institute of Health Carlos Ill, and FEDER




INTERNATIONAL
CAMPUS OF
EXCELLENCE

AGEING-LAB

agsionea TB == IN MEMORIAM

nnnnnnnnnnnnnnnn uture

Prof. Francisco del Pozo



N
]

Present marbidity el

L)

X

Esperanza de vida a los 65 afio
P e

/

[ L 4 ugug=t 4
___________ Aed [N APA AT
7 - AN, / *
* & &

% t
I Life extension - -“
: + 4
55

Il Shift to the right

i
5]

BO

«

\

Esperanzafle vida en mujqres (afios)

4

80
. Compression of morbidity ‘
[] &
&k T8

Figure 1. Possible scenarios for futore morbidity and longey-

ity, Present lifetime morbidity, portraved as the shaded area, 0
contrasted with three possible future scenanos, See text for S EF S AELESCRELLESFET L L LLELS LSS
" H & @%&%@Q S L E & T oF Vo I \*\&\ O e @ EF
dlisc ussinm. A AN T & > o
Q "2 D A &
S ¢ S

Fries JF. Ann Intern Med 2003:139: 455-459 Fig7

Fuente:Jagger y cols (EHLEIS team) 2008




- P i ) &
1M Hospital Universitario g fundacién
L dE GHtE'IEE‘ 1 i lvesiigacsim Hesmedion

Sah wrihdarind B comunisad de Kadrid u Honpital Uiniversitaric d tal

From disease to function

DISEASE FUNCTION

1. Clinical manifestation
2. Pathophysiology
3. Prognostic value

4. Efficiency marker

Clinical management
TOTALLY DIFFERENT
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FRAILTY SYNDROME

Progressive loss of responsiveness to stressors

ROBUSTNESS DISABILITY

REVERSIBLE HARDLY REVERSIBLE

——

Progressive loss of intrinsic capacity

Ferrucci et al., 2002; Gill, Gahbauer, Allore, & Han, 2006; Strandberg & Pitkala, 2007;
Xue, 2011; Pahor et al., 2014, Rodriguez-Marias & Fried., 2015, WHO, 2015
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Health-care costs 2012: Medicare
(n=6.112.450) 10% Higher cost

% Population WAL 18.1% N 27.4% BN 13,2%
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Frailty: an age associated, biological syndrome characterized by decreased biological
reserves, due to deregulation of several physiological systems, which puts an individual at
risk when facing minor stressors, and is associated with poor outcomes.
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Fig.2.4. A public-health framework for Healthy Agelng: opportunities for public-health action
across the life course
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= . Table4.3. Conventlonal care versus older-person-centred and Integrated care
Environments
Conventional care Qlder-person-centred and integrated care
Focuses on a health condition {or conditions) Focuses on people and their goals
Functional ability (oal is disease management or cure Goal is maximizing intrinsic capacity
Older person is regarded as a passive recipient of care Older person is an active participant in care planning and
Health dharacteristics self-management
. i ted ds F 3 i aw Ty 3
i m;mm ; mmns e Intrinsic capadity (are is fragmented across conditions, health workers, settings  Care is integrated across conditions, health workers, settings
« Physiological changes and risk factors and life course and life course
= [ nd" il = i Mt 1 i i
3 G“M“gﬁio HDes " Links w_nh health care and long-term care are limited or Links with health care and long-term care exist and are strong
 Bitader grisabic s non-existent
Ageingis considered to be a pathological state Ageing is considered to be a normal and valued part of the
life course




PRIMARY
COMMUNITY CARE

Patient-centre
SOCIAL SERVICES
management

HOSPITAL CARE

INTEGRATED
CARE

COORDINATION

GERIATRICS DEPARTMENT < » OTHER HOSPITAL-BASED
-ACU * -FRPAC | COORDINATION |  DEPARTMENTS

- GDH -FOU

LT -0C

COORDINATION CONTINUED
CARE

ACU: Acue Care Unit ; FRPAC: Functional Recovery Post-Acute Care; FOU: Falls and Orthogeriatric Unit;
GDH: Geriatric Day Hospital; LT: Liaision Team; OC: Qutpatien Clinic; CCU: Community Care Unit
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Fig. 2: Delivering ICOPE in an integrated way

Assess older person's
needs and dedining
physical and
mantal capacitiss
Define the goal of
care and develop a
care plan with
multicomponent
interventions
Implement the
care plan using
principles of
self-management
support
Ensure a strong
refarral pathway
and monitoring
of the care plan
Engage communities
Integrated care for older people Lowme ciemites

GUidelines on community-level interventions to manage declines
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Some general objectives of the technology to
care of frailty people

Ubiquitous and continuous management of frail older adults and
older at risk as well, their chronic diseases and their changing
needs, promoting their empowerment and autonomy
preservation

Provide the artificial intelligence tools (big data and analytics) to
achieve personalized care and aggregated-data-based clinical
guides and diagnostic aids

Optimize the cooperative work of health professionals, within the
coordination network with patients, informal careers and
related services, providing the communication, information
processing, education, motivation and change management
services

Contribute to the definition of cost-efficient and sustainable care
models for this large and rapidly increasing frail community
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Avoid well documented past mistakes:
|. the Telemedicine (e-Health, TIC-health) nightmare

After many decades and thousand of experiences in the world we can
not speak of a significant impact of this technologies in the health care
models, away from administrative services

What we do have today:

* A huge amount of pilots that remain while the public funding

* Some experiences in exploitation with limited coverage, normally
away from the wide health care systems

 Aimpactin the medical industry as sort as that of clinical translation
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The value of technology to manage frailty will be only real if it
moves from being a simple application of technologies to
significant transform the care services

Only then the health care administration, the users, the
clinical professionals and the industry will perceive its clinical,
social and economic values



INTERNATIONAL
CAMPUS OF
EXCELLENCE

center for ’s'
T e AGEING-LAB _CTB et o

'U ||-".]II|.I| Utlve idgarin v Carlailu llSa Igado AI ba” iEIEHI'II:IH:lml eeeeeeeeeeeeeeeeeeeee

Avoid well documented past mistakes:
Il. beware of Complexity and Multidisciplinarity

Problem
definition

Biomedical
professionals/
Researchers
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Avoid well documented past mistakes:
Il. beware of Complexity and Multidisciplnarity

Problem
definition
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Researchers
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3. Los problemas complejos no

permiten actitudes reduccionistas.
2. iEsta bien planteado: la

definicion es suficiente, es
abordable, se han empleado
herramientas adecuadas?

4. Ha habido comparticion del
espacio de trabajo desde la
soncepcion del problema

5. Se hanincluido
todas las disciplinas
implicadas

Problem

1. ¢Esel problema definition

planteado un probie
real?

Biomedical
professionals/
Researchers
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TECHNOLOGY & FRAILTY includes a large variety of things

SENSORS:
Lab on a chip.
Inertial.
Frailty Assessment.
Activity recognition.
Behavioral pattern assessment.
WSN(wireless sensor networks) / loT
Wearable, portable, and environment.
DIAGNOSTIC/RISK ASSESSMENT TOOLS
“OMICS” BASED
Functional criteria
Image
Virtual assistants

Embedded in smartphones, set-top-boxes, or
robotic companions.

Activity recognition + behavioral pattern analysis.

Emotion recognition (facial expressions, gestures,
speech)

ul
Multimodal (speech interaction)
Graphic and tactile
Voice recognition & speech synthesis.
TV-based interfaces
VR and virtual words

TREATMENT
- New drugs
—  Technical devices for exercise
- Treatment adherence
- Nutritional assessment and intervention
Personal assistants
— Reminders
— Locating personal objects.
Social networks (connecting with)
—  Family and friends
—  Caregivers.
Serious gaming

New technologies in traditional
telemedicine architectures
Smart devices:
— cWalker.
Care models and ICT platforms.
— Architecture models. SOA infrastructure

— Middleware platforms. Implementation
of particular architectures

Robotic companions.
—  Mutual care.
— Automated or tele-presence.

INTERNATIONAL

center for o=y CAMPUS OF
biomedical [YemMiizeNo/N | EXCELLENCE
IBCANO:O0Y “Engineering the future”



physicians patients

The global mobile Health and Wellness market is estimated to reach $58,8 billion by the
end of 2020 with a growth of 32,3% between 2013 and 2020



Frailty Personal Platform Architecture:
The double closed-loop strategy
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Three main environment for technology
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Change frailty comprehensive assessment

Current clinical scenario: Target scenario:

Fixed picture of the functional decline status. A T? ‘move frailt.y tests OUtSid‘? .the

single or very few samples available to make clinical premises (Telemedicine).

decisions Dense and continuous follow-up
sampling

- SPPB. Short Physical Performance Battery * Continuous — ubiquitous assessment of

functional decline in the patient’s usual

* Balance test (and diverse) environment.

* Gait speed test

« Chair stand test * Both sensor-base data gathering
. . . , systems, and human-operated mobile
 Linda Fried Physical Frailty Phenotype ySTEmS, P
applications.
* Gait speed tests
* Weight loss test * Evaluation against gold standards (actual
_ clinical tests)
* Grip strength
* Exhaustion test * Future: Search for new criteria to assess
« Activity level test functional status and its evolution and to

evaluate interventions




Data capture

*SPPB (Short Physical Performance
Battery) tests: Gait speed, Chair stand,

e Gait speed

Balance
— Infrared sensor Arduino- -Linda Fried Physical Frailty Phenotype
based device R—
e Chair stand (strength)  Se———. mHealth ¥
— Infrared sensor Arduino- % O & &
based device s e

 Weight 'ﬁ &

— Smart weight scale / \
* Frailty questionnaires . — foo= =0
— Mobile app

259,000 applications currently
PY available on major app stores

(Research2Guidance, 2016)




Gait analysis in the community

Inner loop feedback
Direct feedback to patients
Visualization of results
Trends
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Gait parameters simultaneously used with

gait velocity are able to provide

useful information for a more accurate frailty classification and improve
the early detection of pre-frail status (outside of a laboratory

enviromment)
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Department of Health Sciences, Public
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Frailty assessment based on trunk kinematic
parameters during walking
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Individual example of the 30-s CST performance.
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ACELEROMETRY (Mikel Izquierdo)
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Frailty assessment based on wavelet analysis during quiet standing
halance test
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Cycle’s performance pattern.
Representation of the average
performance of a single cycle
of the different frailty groups:
frail one (red-line), pre-frail
one (blue-line) and robust
one (green-line). First figure
embodies AP-orientation,
while second one is the V-
acceleration and the third one
is the V-velocity.

MIKEL IZQUIERDO
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Frailty assessment: Food intake

<  Prescriptions My Exercises

# Movement: ¥ 10
Strength ¥ 15
& KA

L
H Balance ¥ 10

My exercises [
2 Flexibility: X 10

My medication
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Quantitation of exposure to foods
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Prueba de teclaar.
Teclado software propio.
Aplicacidn ausiliar.

Prueba escritura gestual.
Teclado de Google.
Aplicacion auxiliar

Prueba gestos guiados.
Aplicacidn ausxiliar.
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Valoracion geriatrica
Servicio de Geriatria
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SaludMadrid

Numero de identificacion
[ comunidad de Madrid
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Servicio de
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Geriatria

Entrar
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MEG findings in frail people without global cognitive impairment

A Mu rhythm [8 - 13] Hz B sensorimotor hythm [12 - 15] Hz

Rodriguez-Manas et al (unpublished)
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Data analysis & integration

Technology added value:

* Data Mining on text image and structured data
*  Multiple-source data integration and analysis
* High Performance Data Analysis

* Data Mining on streaming data

* Numerical and agent-based simulations

* Large scale Heuristic optimization

* Complex data interaction and visualization

* MEG data analysis

* Early detection of markers

* Cloud computing
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ICT platforms: Care models, Patient management,
Integrated care plans, Professional coordination,..
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AC ANTO

ACANTO is a continuation of a recently finished
project: DALI: Devices for Assisted Living

07/11/2019 52



Methods — trial design - intervention

e Use of telemonitoring system every 48 hours to
collect:

v'Vital signs: blood pressure, heart rate, respiratory
rate, oxygen saturation, glucose and weight

v'Functional status: part of the *\
Performance Battery:

* Gait speed in 4 meters

T §

$}‘ Ca relineH@me'* o Telemonitorizacion domiciliaria

Tecnologia cercana al paciente

$>saludnova




Results — hospitalization length

Hlstogram of hosp:tallzat:on Iength of stay (days)

5
- Tel yes
4} [ | | Tel. no
3 ~—
2 " 1
| I 1
o i
7 10 11 12 13 14 15 16 1? 18 19 20
Cumulatwe percentage of hospltallzahon Iength of stay (days)
100,

2 &8 8 8

o

3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Groups were statistically different (p-value 0.02) and the difference of medians was 3.5 days.

Alonso-Bouzon Cy cols, 2019 (unpublished)
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THE THIRD TRANSITION

BREAKING THE CLINICAL INERTIA

CARE CARE

DISEASE TECHNOLOGY FUNCTION

SURVIVAL QUALITY OF LIFE

TO DO RATIO RISK/BENEFIT
LONG-TERM TIMELY

REACTIVE PREVENTIVE

CARE OF EPISODES RodriguezMafiasetal,, JAMDA 2017 INTEGRATED/CONTINUED CARE

Rodriguez-Maiias et al, ADVANTAGE proposal, 2016
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