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“Human Beings and CNS' essence is MOVEMENT”
Daniel Wolpert

Basic Functional Complex Functional

“Exercise is optional, but movement is essential”
Marcos Vazquez
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About the essenciality of movement as a lifestyle...
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Ageing — Function Variability — Movement
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HEALTH OUTCOMES M
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Evaluate Macro-Systems
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Evaluate Precedents

Nowadays, our lifespan is longer than before.
However, we also suffer more diseases than before. A A A A

ANTECEDENTS OF ALLOSTATIC LOAD
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Downloaded fnom bjsm. bmj.com on August 9, 2012 - Published by
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It's time for change with the
management of non-specific
chronic low back pain

Peter O'Sullivan

‘Geriatric Profile 0 = Institutionalised [ Preran

Geriatric Profile 1 = Frail __ Frail

30%

Geriatric Profile 2 = Pre-Frail _

Edad afios

-

Funcion %

Geriatric Profile 3 = Independent 35 afios




How can we identify our elderly's functional state to do Physical Activity (PA)?

Serious limitation Moderate limitation Mild limitation Minimal limitation
DISABILITY FRAIL PRE-FRAIL INDEPENDENT
Unable to walk Able to walk, but with Independent walk
Wheelchair or lying difficulties Mild walking disorders
down in bed' It is hard to complete | It is hard to complete
Unable to standing balance tests the 5-STS
Unable to do STS
SPPB 0-3 SPPB 4-6 SPPB 7-9 SPPB 10-12
GV (6m)< 0,5 m/s GV (6m)0,5-0,8 m/s GV (6m)0,8-1.1m/s GV (6m)>1.1m/s
5-STS > 20s 5-STS 15-25s 5-STS 10-15s 5-STS < 12s
TUG > 20s TUG > 20s TUG 10 - 20s TUG < 10s
HGS < 10kg HGS < 20kg HGS 20 - 30kg HGS > 30kg
Institutionalised Frail Pre-Frail Independent

Doing physical activity,
you will be able to stand

Doing these exercises, he
will notice a great

The goal of the exercise is
to keep enjoying the

DO NOT SIT BACK!
By stop doing PA, the

up from the wheelchair, improvement ability to walk elderly condition could
come on! quickly get worse
Ratio 1/1 Ratio 1/5 Ratio 1/10 Ratio 1/15
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Markers Based on Ultrasonography
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Article
Muscle Thickness and Echo Intensity by Ultrasonography and
Cognitive and Physical Dimensions in Older Adults

Alvaro Mateos-Angulo ', Alejandro Galin-Mercant *** and Antonio Ignacio Cuesta-Vargas 40

T Department of Physiotherapy, IBIMA, University of Malaga, 29017 Malaga, Spain;
amateosuma.es (AM.A); acuestaBuma es (ALCV)

¥ MOVE-T Research Group and Department of Physical Education, Department of Nursing and
Physiotherapy, Cadiz University, 11009 Cadiz, Spain

¥ Beomedical Research and Innovation Institute of Cadiz (INIBICA) Research Unit, Puerts del Mar University
Hospital, University of Cadiz, 11009 Cadiz, Spain

b School of Clinical Sciences of the Faculty of Health, Queenaland University of Technology,
Brisbane $000, Australia
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Markers Based on Kinematics

Galdre Mgcant and CuseaAiagas B0 Rpseorch Motes 2014, 7630
hitp s omedcentraloom/1 7 56-0500/7.540

BMC
Research Notes

Mobile Romberg test assessment (mRomberg)

Alsjandro Galdn-Mercant” and Antonio | Cussta-Vargas™
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Research Notes

RESEARCH ARTICLE Open Access

Differences in trunk accelerometry between frail
and non-frail elderly persons in functional tasks

Hiondaw) Publishisg Coepuration
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Vodume 2000, Article ED 2197, & pagen
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Research Article

Differences in Trunk Kinematic between Frail and
Nonfrail Elderly Persons during Turn Transition Based on
a Smartphone Inertial Sensor

Alejandro Galin-Mercant' and Antonio 1. Cuesta-Vargas'*

Aljandio Galsn-Mercart” and Antomia | Cuesta-Vargas® x:

1OP Publishing | insseuto of Physics and Engineering in Modicing

Physiclogical Measurement
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Physiol. Meas, 36 (2015) 19291942

doi: 10, 1088/0967- 333436/ 1929

BioMedical Engineer
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RESEARCH Open Access

Reliability and criterion-related validity with a
smartphone used in timed-up-and-go test

Msparcien CabimvMesrant’, Francsco brae Bedndper’, Marls T Lsbsca-Munzanaes afed Antoreo 1 Cumavwgn™

Clinical frailty syndrome assessment
using inertial sensors embedded in
smartphones

A Galan-Mercant' and A | Cuesta-Vargas'’




New tendencies based on Al

KErowledge-Based Systems 185 (200159} 104935

Contants lists availabla at SclenceDirect

Knowledge-Based Systems g

Journal homepage: www.elsevier comocateknosys
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Assessing physical activity and functional fitness level using

convolutional neural networks B
Alejandro Galin-Mercant ™', Andrés Ortiz ", Enrique Herrera-Viedma ™,

Maria Teresa Tomas“, Beatriz Fernandes °, Jose A. Moral-Munoz ™

JOURNAL OF MEDICAL INTERNET RESEARCH Velazquez-Diaz et al

Review

Use of Artificial Intelligence in the Identification and Diagnosis of
Frailty Syndrome in Older Adults: Scoping Review

Daniel Velazquez-Diaz'*, PhD; Juan E Arco™*", PhD; Andres Ortiz**", Prof Dr, PhD; Verdnica Pérez-Cabezas®™,
PhD; David Lucena-Anton™", PhD; Jose A Moral-Munoz™®", PhD; Alejandro Galdn-Mercant®™, PhD
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What is the KEY to identify the frailty syndrome?
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Exporimental Geeoatology 143 (20201 111141

Contents lists avallable at Scienccfrret

]
=
Experimental Gerontology |
Fl \é VIER Journal homepage: wivw alsevier cam oo ale Expgero S I
L)
Low relative mechanical power in older adults: An operational definition =&
and a]soﬁthm for its application in the clinical sc(ting Raprrimaniad Geroaialogy 173 (30 113161

Jose Losa-Reyna ~""', Julian Alcazar ™', Irene Rodriguez-Gomez ™', Ana Alfaro-Acha ™",
Luis M. Alegre ™, Leocadio Rodriguez-Manas ", Ignacio Ara™", Francisco J, Garcia-Garefa ™™
:;Thr:nx“vmaw:mmamms— Experimental Gmﬂtﬂlﬂw
* GENUD Tolode Resasrih Growg, Untwrrmdad d Cawile Lo Manche, Toledn Spain
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Contents lists available 81 Scimoe e
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)
Comparison of unilateral and bilateral strength ratio, strength, and knee &5
propricception in older male fallers and non-fallers

Abdolhamid Daneshjoo ™", Hassan Sadeghi *+', Rasoul Yaali *, David G. Behm "
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Men 337 25 26 2.7 29 3.2 36 4.3

Women 413 19 2.0 2:1 23 26 3.0 3.5

STS Muscular Power (<1,7 W-kg-1 and <2,2 W-kg-1 i




Once they are identified, let us Move and Teach them

N7

UCA

MoVe it

Exercise IS MEDICINE

... take one daily

Traditional Physical Therapy

o

Precision Physical Therapy

S T “o T P

A4 4

Personalized Medicine - Precision Medicine
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Viability of an educational program for lifestyle changes and an
algorithm for the derivation of exercise programs in older
people at risk of dependency at primary care

Junta de Andalucia PRICA-POW FRAIL Project MoVve it
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Record number in ClinicalTrial.gov
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Active projects within the UCA

EDUcation / EXERcise / EDU + EXER

Cognitive Behavioural Intervention Usual Care Treatment
Concurrent Training Programme
Leg-Press + Cardiorespiratory Fitness Control of the PA levels

Load adjustment and control with Encoder
Fatigue adjustment and control with Heart Rate

monitoring.
Strength Block Protocol Cardiorespiratoy Fitness Block Protocol
5 cycle-ergometer — 70 bpm Intensity adjustment from the threshold with
Warmup . . - .
1 set 10 rep — 40-50% RM incremental test until the volitional fatigue.

According to profile from Algorythm: 5 cycle-ergometer — 60 bpm (Warmup)

A) 6x12 40% of 1RM (Cognitive)
B) 6x10 50% of 1RM (Sarcopenic)
C) 6x6 80% of 1RM (Obese) v‘ ‘ 30"- 30” a 90% - 40%

High-Intensity Interval training (HIIT)




Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

STS Muscular Power (<1,7 W-kg-1 and <2,2 W-kg-1 i
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Experimental Gerontology

Low relative mechanical power in older adults: An operational definition
and algorithm for its application in the clinical setting

Jome Losow Ry ™', Julian Alcazar ™", lrene Rodrigues-Gomez ™", Ana Alaro-Acha ",
Luls M, Alegre ", Leocadio Rodriguer-Mafias ™, Ignaio Ara ™', Francisco J, Garcia-Ganca "
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Mo specific maervention (Geperal rocomenemdations)

Low relative STS power
W=7 Wokg! N = 189 (30
o <22 Wokg! [N = 14927

¥
Part A: Body composstion not regquined I =

Low allometric STS power

oS00 W [N = 550 (24%))
o <633 Wonr [N = 120 (2]

F23200 kgnr? =TI
o 2300 kg-my? [N = 59 (11%)

High EBMI

l Yeu

Mo Bady compesition Yeu
mnalysis availubic?
[
Y BMI
2285 kg [N =60 (104
& <279 kg [N =62 (11%]]
Yo
Pant B: Body composition reqired
Low specific STS power Low kegs SMI
o P10 Wekg! P <4 B kgt o
[M = &R (o] [ =43 (%))
o =104 Wokg! o <55 kg-mr?
[ = 23 (i ci] ™ = 45 (4]
Yix Yes
v "
Gaoal: To improve Ceoal: To improve Goal: To increase begs Goal: To decrease body
absalute muscle power specille musche power skeletal muscle mass Tat
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74-year-old sedentary man




Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

STS Muscular Power (<1,7 W-kg-1 and <2,2 W-kg-1 i

A) 6x6 80% of 1RM (Obese)
B) 6x10 50% of 1RM (Sarcopenic)
C) 6x12 40% of 1RM (Cognitive)

Crmmrzn livtn wrailidble o 5o (e

Experimental Gerontology

ournal By

Low relative mechanical power in older adults: An operational definition
and algorithm for its application in the clinical setting

Jome Loss-Reyma ™ ', Julian Abcazar "', Irene RodriguerGimez ", Ana AlfarosAcha ™,
Luls M, Alegre ", Leocadio Rodriguer-Mafias ™, Ignaio Ara ™', Francisco J, Garcia-Ganca "
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No specific intervention (General recommendations)

No

Low relative STS power
Q: <1.7 W-kg! [N =189 (30%)]
J:<2.2 W-kg! [N =149 27%)]

Part A: Body composition not required

No

Low allometric STS power
Q:<50.9 W-m?2 [N =151 (24%)]
J:<63.3 W-m? [N =120 (22%)]

High BMI
Q:>32.0 kg-m [N =74 (12%)]
J:230.1 kg'm? [N=59 (11%)]

lYes

Body composition
analysis available?

Yes

BMI
Q:<28.5 kg'm? [N =61 (10%)]
J:<27.9 kg'm? [N =62 (11%)]

lm

Part B: Body composition required

L

v

Low specific STS power
?:<10.3 W-kg'!
[N =58 (9%)]
J:<11.4 W-kg'!
[N =55 (10%)]

Low legs SMI
Q:<4.8 kg'm No
[N =43 (7%)]
J: <5.5 kg'mr?
[N =45 (9%)]

Yes

Yes v

Goal: To improve
absolute muscle power

Goal: To improve
specific muscle power

Goal: To increase legs
skeletal muscle mass fat

Goal: To decrease body
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74-year-old sedentary man

70-year-old triathlete




Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

A) 6x6 80% of 1RM (Obese)
B) 6x10 50% of 1RM (Sarcopenic)
C) 6x12 40% of 1RM (Cognitive)

STS Muscular Power (<1,7 W-kg-1 and <2,2 W-kg-1 i

74-year-old sedentary man

Low relative STS power

Low relative mechanical power in older adults: An operational definition
and algorithm for its application in the clinical setting

Jome Loss-Reyma ™ ', Julian Abcazar "', Irene RodriguerGimez ", Ana AlfarosAcha ™,
Luls M, Alegre ", Leocadio Rodriguer-Mafias ™, Ignaio Ara ™', Francisco J, Garcia-Ganca "
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Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

A) 6x6 80% of 1RM (Obese)

STS Muscular Power (<1,7 W-kg-1 and <2,2 W-kg-1 i

B) 6x10 50% of 1RM (Sarcopenic)
C) 6x12 40% of 1RM (Cognitive)

74-year-old sedentary man

Low relative STS power
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Muscular Power Intrinsic Capacity PA level
STS ICOPE Accelerometry




Health Condition: SF-12 Resting Heart Rate 6 MWT (or adapted)
Quality of Life: EuroQol5D Blood Pressure Isometric Strength in Colson's Bench
] Rectum Anterior muscular Thickness
Mood: Profile of Mood States (POMS) Digital Biomarkers based on Artificial
Ageing Markers in Blood Intelligent processing

Mini-mental state examination (MMSE)







Finished projects within the UCA University

mMmove #:

MOVE-IT Research Group

Cadiz University

Erasmus+

Education, Audiovisual and Culture Executive Agency

Erasmus+: Sport, Youth and EU Ald Volunteers

“Promoting the shift sedentary Lifestyle towards active Ageing”
LifeAge Project

National Research chall: ERASMUS+ SPORT 2018. (REF. 603121-EPP-1-2018-1-ES-SPO)

01/01/2019-31/12/2020 Quantity: 389.830 €

OVERALL OBJECTIVE: of the project is to assess the health

consequences of ageing and sedentary lifestyle in European population
and to promote physical activity and exercise as a key tool for a healthy

and active ageing.

METHODS:
-5 European countries / 6 centres (Finland; Italy; Irland, Latvia and Spain).
- 2 different age groups; 40 to 64 years old and 65 to 75 years old.
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Finished projects within the UCA University

Efecto del ejercicio FIsico supervisado a nivel Cerebral,
COgnitivo y Metabolomico en personas mayores con
deterioro cognitivo ligero. Estudio EFICCOM

a;f* CALL: NATIONAL PROJECT R&D&I CHALLENGES 2017-2019
- Vv (DEP2016-76123-R)

Mowue w-: 54 Quantity: 120.000€

INfluencia de una inTervencion con EjeRcicio Fisico sobre
Marcadores Asociados al Envejecimiento, Perfil Proteémico y

MOVE-IT Research Group Fragilidad. Estudio INTERMAE

Cadiz University CALL: SUBSIDIES FOR THE FINANCING OF BIOMEDICAL R&D&I AND HEALTH SCIENCES IN
THE PROVINCE OF CADIZ 2018-2020
(PI-0002-2017)
Quantity: 492.107,54€

L HEREESIDINE JUNTA DE ANDALUCIA i, Suropea se mueve con Europa
COMLEFERLA DE ECOMOMIA, CONCIMENTD, Fondo Europad
EMPRELAS ¥ UNFVERTIDAD da Dasarmolio Regionsl
“Lina manera de hacer Eurcpa”
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The importance of identify and stratify in the clinic context
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It's time for change with the
management of non-specific
chronic low back pain

Peter O'Sullivan
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Examples of PA sessions and Evaluations
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Macracicle MACROCICLO IPS
Periodo DIVID DO
Mesociclo INITAL INCREMENTO FUNCONAL 1 INCREMENTO FUNCIONAL 2 INCREMENTOQ FUNCIONAL 3
Microcicle EV Adapt. Biolog. DC DC DC DC DC DC EV DC DC DC DC DC DC EV Es. Trans.
Semana 1 2 3 4 5 [ 7 2 9 10 11 12 13 14 15 16 17 18 19 20
Fecha 182710 | HiHis | 4/3/19 | | S | b | 174019 | 874719 | M | S | wat | 6/5/19 | HHihs | i | s | 3/6/19 | 3/6/19 | 10/6/19 | 17/6/19 | 24/6/19
Ne Sesiones 3 3 3 3 3 3 2 3 3 4 3 3 3 4 3 3 3 4 4 4
2manal 37,50 | 41,25 | 4500 | 4500 | 52,50 | 52,50 | 60,00 | 60,00 | 60,00 | 8,00 | 4500 | 52,50 ( 56,25 | 80,00 | 60,00 | 62,50 | 66,25 70,00 70,00 70,00
FASE DE PERIODIZACION SELECTIVA Lineal entre semana y lineal dia a dia cndulatoria de semana a semana y entre dia a dia{ para ello usamos el 4 dia th) Lineal estable semanal
Periodizaccion lineal ' : 1. ]
Periodizacién Ondulatoria
Periodizaceion Flexible

Weekly Resting Heart Rate:

day 1 during warm-up.




Examples of laboratory sessions and evaluations
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Examples of laboratory sessions and evaluations
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Examples of laboratory sessions and evaluations

N7

UCA

mMove if






