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Ageing Function Variability Movement



Evaluate Precedents

Evaluate Macro-Systems

Impact in the Movement System

Relationship between NCD and Functional Capacity

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



The importance of identify and stratify in the clinical context

Geriatric Profile 1 = Frail

Geriatric Profile 0 = Institutionalised

Geriatric Profile 2 = Pre-Frail

Geriatric Profile 3 = Independent

Geriatric Profile 4 = Robust

Frail

Pre-Frail

Independent

Robust

Institutionalised



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

Serious limitation
DISABILITY

Unable to walk
Wheelchair or lying 

down in bed
Unable to standing
Unable to do STS

Moderate limitation
FRAIL

Able to walk, but with 
difficulties

It is hard to complete 
balance tests

Mild limitation
PRE-FRAIL

Independent walk 
Mild walking disorders 
It is hard to complete 

the 5-STS

Minimal limitation 
INDEPENDENT

SPPB 0-3
GV (6m) <  0,5 m/s

5-STS 20s
TUG 20s

HGS 10kg

SPPB 4-6
GV (6m) 0,5 0,8 m/s

5-STS 15-25s
TUG 20s

HGS 20kg

SPPB 7-9
GV (6m) 0,8 1.1 m/s

5-STS 10-15s
TUG 10 - 20s

HGS 20 - 30kg

SPPB 10-12
GV (6m) > 1.1 m/s

5-STS 12s
TUG 10s

HGS 30kg

Institutionalised Frail Pre-Frail Independent

Doing physical activity, 
you will be able to stand 
up from the wheelchair, 

come on!

Doing these exercises, he 
will notice  a great 

improvement

The goal of the exercise is 
to keep enjoying the 

ability to walk

DO NOT SIT BACK!
By stop doing PA, the 

elderly condition could 
quickly get worse

Ratio 1/1 Ratio 1/5 Ratio 1/10 Ratio 1/15



Markers Based on Ultrasonography



Markers Based on Kinematics



New tendencies based on AI



What is the KEY to identify the frailty syndrome?

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



Exercise IS MEDICINE

Once they are identified, let us Move and Teach them

Personalized Medicine - Precision Medicine

Precision Physical TherapyTraditional Physical Therapy



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

PRICA-POW FRAIL Project

Record number in ClinicalTrial.gov
NCT05772910

Ongoing projects within the UCA University



Experimental

EDUcation / EXERcise / EDU + EXER
Cognitive Behavioural Intervention
Concurrent Training Programme
Leg-Press + Cardiorespiratory Fitness
Load adjustment and control with Encoder
Fatigue adjustment and control with Heart Rate 
monitoring.

Control

Usual Care Treatment

Control of the PA levels

Strength Block Protocol
5´cycle-ergometer 70 bpm
1 set 10 rep 40-50% RM

According to profile from Algorythm:

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

Cardiorespiratoy Fitness Block Protocol

Warmup
Intensity adjustment from the threshold with 
incremental test until the volitional fatigue.

5´cycle-ergometer  60 bpm (Warmup)

High-Intensity Interval training (HIIT)

30"- - 40%

Active projects within the UCA



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

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)

Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

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



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

Ratio Q/Hamstrings/Gluteus as an intervention cornerstone

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



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 )



MAIN VARIABLES

Muscular Power 
STS

Intrinsic Capacity 
ICOPE

PA level
Accelerometry



SECONDARIES VARIABLES

Questionnaries

Health Condition: SF-12

Quality of Life: EuroQol5D

Mood: Profile of Mood States (POMS)

Mini-mental state examination (MMSE)

Clinical 
measurements

Resting Heart Rate

Blood Pressure

Rectum Anterior muscular Thickness

Ageing Markers in Blood

Others variables

6 MWT (or adapted)

Isometric Strength in Colson's Bench

Digital Biomarkers based on Artificial 
Intelligent processing





MOVE-IT Research Group
Cadiz University

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

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.

Finished projects within the UCA University



MOVE-IT Research Group
Cadiz University

Efecto del ejercicio FIsico supervisado a nivel Cerebral, 
COgnitivo y Metabolómico en personas mayores con 

deterioro cognitivo ligero. Estudio EFICCOM

CALL: NATIONAL PROJECT R&D&I CHALLENGES 2017-2019
(DEP2016-76123-R)

INfluencia de una inTervención con EjeRcicio Físico sobre 
Marcadores Asociados al Envejecimiento, Perfil Proteómico y 

Fragilidad.  Estudio INTERMAE

CALL: SUBSIDIES FOR THE FINANCING OF BIOMEDICAL R&D&I AND HEALTH SCIENCES IN 
THE PROVINCE OF CADIZ 2018-2020

(PI-0002-2017)

Finished projects within the UCA University



The importance of identify and stratify in the clinic context

Geriatric Profile 1 = Frail

Geriatric Profile 0 = Institutionalised

Geriatric Profile 2 = Pre-Frail

Geriatric Profile 3 = Independent

Geriatric Profile 4 = Robust

Frail

Pre-Frail

Indepedent

Robust

Institutionalised



Examples of PA sessions and Evaluations
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Weekly Resting Heart Rate: 
day 1 during warm-up.
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Examples of individualized monitoring



Infrared Thermography

IMC: 30,4

Examples of laboratory sessions and evaluations



NIRS + Basal Metabolism + Spirometry

Examples of laboratory sessions and evaluations



Incremental ergometry for Cardiorespiratoy Fitness

Examples of laboratory sessions and evaluations



Thank you 
very much

Old is the 


