
“La valoración física del paciente crónico”

Programa de Doctorado en Ingeniería informática (RD 99/2011)
Curso 2017-18
Profesor: David Barbado Murillo







“Our general conclusion is that 
exercise is so effective that it 

should be considered as a drug”





“Chronic diseases are major killers in the modern era. Physical 
inactivity is a primary cause of most chronic diseases.”



El “London Bus Study” (1953)



El “London Bus Study” (1953)
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La inactividad física como factor de riesgo INDEPENDIENTE





“… highest physical activity category had ~40%–50% reduction in
risk of colon cancer compared with the least active category …”



Importancia de la valoración física del paciente crónico

• Conocer el estatus físico del paciente para
verificar la efectividad de los programas de
intervención.

• Individualizar la carga de entrenamiento.

• Facilitar el diagnóstico y evolución clínicas de
ciertas enfermedades con sintomatología motora.

• Incrementar la eficacia de los modelos de
predicción para la evolución de la enfermedad







Relación Actividad Física y Salud:

Nuevo Paradigma  Dosis-respuesta
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• Alto coste:
– Material
– Temporal
– Humano

• Datos restringidos al ámbito científico.
Dificultad de generar grandes bases de
datos.

• Imposibilidad de uso para la
monitorización continua del paciente



To be fast and effective, we

must stimulate and support

interdisciplinary, inter-

profession and inter-sector 

approaches, funded

internationally.













“…. Un pequeño dispositivo portátil, conectado a un teléfono inteligente, que permite

medir en tiempo real parámetros como la frecuencia cardiaca o la temperatura

corporal…”



Variabilidad Frecuencia Cardiaca (HRV) y riesgo cardiovascular





Chronic low back pain



Estabilidad del tronco



Ejercicio de Estabilidad

Retar/estimular la capacidad del sistema motor para estabilizar el raquis.





Laboratory test of core stability



Laboratory test of core stability



Endurance test



Smartphone-based assessment of core stability



Criterios de la United Kingdom Parkinson’s
Disease Society Brain Bank [5], para el
diagnóstico de la enfermedad de parkinson:

1. Síntomas esenciales para el diagnóstico del
síndrome parkinsoniano.
2. Criterios de exclusión para el diagnóstico de
la EP.
3. Criterios de apoyo del diagnóstico de la EP

Parkinson’s Disease









Multiple sclerosis



APP Test de campo. Estabilidad dinámica



APP Control postural

vs

PPA QuickScreen© test

ICC = 0.88 – 0.95

https://www.youtube.com/watch?v=Xpfg_uRsPgU




Table 2. Comparison of physical condition parameters and psychological scores between Healthy Control (HC; n=22) and individuals with minimally (MS1; n=20), medium (MS2; n=23) and moderately (MS3; n=20) impaired.

Task
HC MS1 MS2 MS3 HC vs MS1 MS1 vs MS2 MS2 vs MS3

mean SD mean SD mean SD mean SD F p MD% dg MD% dg MD % dg

Funcional mobility

TUG 4.70 ± 0.55 5.10 ± 0.58 5.86 ± 0.97 10.32 ± 2.54 71.08* <.001 -8.42 0.70 -14.80 0.93* -76.17 2.37*

T25FW 2.50 ± 0.32 2.70 ± 0.38 3.24 ± 0.50 6.41 ± 1.67 86.84* <.001 -7.83 0.56 -20.15 1.21* -97.79 2.56*

Postural control

TSWL 7.94 ± 1.85 10.92 ± 3.03 14.99 ± 4.96 25.91 ± 8.29 46.43* <.001 -37.50 1.20* -37.34 0.98* -72.86 1.50*

TSSL 7.22 ± 1.74 9.09 ± 2.17 12.77 ± 4.13 20.45 ± 7.30 36.17* <.001 -25.92 0.96* -40.45 1.09* -60.14 1.21*

US 8.35 ± 3.22 10.79 ± 3.56 15.45 ± 5.40 23.91 ± 10.75 23.78* <.001 -29.22 0.72 -43.26 0.99 -54.74 0.93*

Balance perception

DHI 0.53 ± 1.31 22.56 ± 20.82 32.09 ± 19.26 47.70 ± 17.20 15.45* <.001 -4185.56 2.00 -42.26 0.48 -48.66 0.76*

Knee strength

EXTWPT 1.94 ± 0.34 1.82 ± 0.43 1.44 ± 0.40 1.22 ± 0.49 11.85* <.001 -6.21 0.32 -21.17 0.94* -15.37 0.53

EXTSPT 2.08 ± 0.36 1.95 ± 0.45 1.62 ± 0.39 1.56 ± 0.36 7.69* <.001 -6.15 0.32 -16.87 0.80 -3.82 0.17

FLEXWPT 0.94 ± 0.20 0.83 ± 0.22 0.66 ± 0.21 0.36 ± 0.25 23.87* <.001 -11.21 0.52 -20.62 0.80 -45.84 1.45*

FLEXSPT 1.06 ± 0.26 0.96 ± 0.21 0.81 ± 0.17 0.60 ± 0.23 15.15* <.001 -9.62 0.43 -16.02 0.83 -25.83 1.10*

Hip strength

ADDWL 2.34 ± 0.94 1.67 ± 0.58 1.42 ± 0.38 1.36 ± 0.38 11.33* <.001 -28.85 0.86* -14.53 0.50 -4.50 0.18

ADDSL 2.63 ± 1.10 1.97 ± 0.57 1.61 ± 0.40 1.59 ± 0.42 10.69* <.001 -24.88 0.74 -18.49 0.76 -0.88 0.08

ABDWL 2.73 ± 0.96 1.89 ± 0.48 1.64 ± 0.39 1.39 ± 0.51 18.01* <.001 -30.49 1.09* -13.63 0.59 -15.11 0.58

ABDSL 3.11 ± 0.96 2.18 ± 0.50 1.81 ± 0.43 1.79 ± 0.52 19.82* <.001 -29.86 1.20* -16.90 0.80 -1.18 0.11

Hand grip strength

HGWH 0.45 ± 0.09 0.45 ± 0.10 0.44 ± 0.14 0.45 ± 0.18 0.53 0.98 -0.71 0.03 -2.09 0.08 3.39 -0.05

HGSH 0.50 ± 0.11 0.50 ± 0.12 0.49 ± 0.14 0.57 ± 0.17 1.61 0.19 -1.14 0.05 -0.67 0.03 16.14 -0.51

MS1: multiple sclerosis people with EDSS≤1.5; MS2: multiple sclerosis people with 2≤EDSS≤3.5; MS3: multiple sclerosis people with EDSS>4; SD: standard deviation; MD%: percentage mean difference; dg: effect size; p<0.05; EDSS:

Expanded Disability Status Scale; TUG: Timed Up and Go Test (s); T25FW: Timed 25-foot Walk Test (s); TSSL: Tandem Stance Balance Test with the stronger leg behind (mm);TSWL: Tandem Stance balance Test with the weaker leg

behind (mm); US: Unstable Sitting Balance Test (mm); DHI: Dizziness Handicap inventory (units); EXTWPT: Isokinetic peak torque for knee extension of the weaker leg (Nm/kg) ; EXTSPT: Isokinetic peak torque for knee extension of the

stronger leg (Nm/kg); FLEXWPT: Isokinetic peak torque for knee flexion of the weaker leg (Nm/kg); FLEXSPT: Isokinetic peak torque for knee flexion of the stronger leg (Nm/kg); ADDW: Isometric peak force for hip adduction of the

weaker leg (N/kg); ADDS: Isometric peak force for hip adduction of the stronger leg (N/kg); ABDW: Isometric peak force for hip abduction of the weaker leg (N/kg); ADDS: Isometric peak force for hip abduction of the stronger leg

(N/kg); HGw: Hand grip of the weaker hand (N/kg); HGs: Hand grip of the stronger hand (N/kg); MFIS: Modified Fatigue Impact Scale (units); FSS: Fatigue severity Scale (units); MSQOL-54: Multiple Sclerosis Quality of Life (units).

*: significant different p<0.05
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