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Time for Science !Time for Science !



Esquema de la presentaciónEsquema de la presentación

1) Condición física y concretamente fuerza
l di t d t lid dmuscular como predictor de mortalidad

2) Posibilidades de investigación futura



OObesidad



Obesity Trends* Among U.S. Adults
BRFSS, 1985

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1986

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1987

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” 
person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1988

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1989

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1990

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14%No Data           <10%          10%–14%



Obesity Trends* Among U.S. Adults
BRFSS, 1991

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1992

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1993

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1994

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1995

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1996

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t            10%          10% 14% 15% 19% No Data           <10%          10%–14% 15%–19% 



Obesity Trends* Among U.S. Adults
BRFSS, 1997

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%          ≥20%No Data          <10%           10%–14% 15%–19%          ≥20%



Obesity Trends* Among U.S. Adults
BRFSS, 1998

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%          ≥20%No Data          <10%           10%–14% 15%–19%          ≥20%



Obesity Trends* Among U.S. Adults
BRFSS, 1999

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%          ≥20%No Data          <10%           10%–14% 15%–19%          ≥20%



Obesity Trends* Among U.S. Adults
BRFSS, 2000

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%          ≥20%No Data          <10%           10%–14% 15%–19%          ≥20%



Obesity Trends* Among U.S. Adults
BRFSS, 2001

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%           20% 24%        ≥25%No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%



Obesity Trends* Among U.S. Adults

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

BRFSS, 2002

N  D t           10%           10% 14% 15% 19%           20% 24%        ≥25%No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%



Obesity Trends* Among U.S. Adults
BRFSS, 2003

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%           20% 24%        ≥25%No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%



Obesity Trends* Among U.S. Adults
BRFSS, 2004

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%           20% 24%        ≥25%No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%



Obesity Trends* Among U.S. Adults
BRFSS, 2005

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%           20% 24%          25% 29%           ≥30%No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%



Obesity Trends* Among U.S. Adults
BRFSS, 2006

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

N  D t           10%           10% 14% 15% 19%           20% 24%          25% 29%           ≥30%No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%



Obesity Trends* Among U.S. Adults
BRFSS, 1990, 1998, 2006

1998

BRFSS, 1990, 1998, 2006
(*BMI ≥30, or about 30 lbs. overweight for 5’4” person)

1990

2006

N  D t           10%           10% 14% 15% 19%           20% 24%          25% 29%           ≥30%No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%



Qué pintamos nosotros
t hi t i ???en esta historia ???



FAT BUT FITFAT   BUT   FIT 
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Aerobics Center Longitudinal Study. Adapted from Wei et al. 1999
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Aerobics Center Longitudinal Study. Adapted from Wei et al. 1999



1) Fuerza como predictor de 
mortalidad



¿Qué sabemos a día de hoy sobre 
capacidad cardiorespiratoria y salud?capacidad cardiorespiratoria y salud?

???

YES YES

C. 
Aeróbica

Factores de 
riesgo cardiov.

Mortalidad

Infancia/
adolescencia Adultos MuerteNacimiento

g



¿Qué sabemos a día de hoy sobre 
FUERZA MUSCULAR y salud?FUERZA MUSCULAR y salud?

YES YES

???

C. Factores de Mortalidad

Infancia/ Adultos MuerteNacimiento

Aeróbica riesgo cardiov.
Mortalidad

adolescencia Adultos MuerteNacimiento



THE AVENA STUDY
Department of Pediatrics

Genetic study

UC
2859 adolescents
13-18.5 years

Department of Pediatrics

Body Composition

UC

y Body Composition

Anthropometry

Department of Physiology

CSIC

Immunology

Psychology
Nutrition

General anamnesis

Statistics

Nutrition

Department of Medical Physiology 

Physical  Activity

Department of Sports Sciences
Biochemical survey
Lipids metabolism Physical fitnessp
Vitamins 
Iron metabolism
Hormones



HELENA StudyHELENA Study

HELENA Meeting. Granada, 2008



N=3800
Adolescentes

Crete





Muscular strength in male adolescents and premature death: 
a cohort study of one million participants 

Follow-up: 24 yearsFollow-up: 24 years









PRINCIPAL CAUSA DEPRINCIPAL CAUSA DE 
MUERTE EN PERSONASMUERTE EN PERSONAS 

JÓVENES ???

SUICIDIOSUICIDIO









Evaluar la condición física es 
i t t i di d dimportante como indicador de 
salud…

pero una vez que evaluamos…pero una vez que evaluamos, 
qué tenemos ?





1)Valores de referencia: AVENA, HELENA…

2)Puntos de corte clínicos2)Puntos de corte clínicos

3)O una combinación de ambos





Healthy muscular fitness zones for handgrip 
strength (kg) in European adolescents

Muscular strength level
Very low strength

(1th tenth)

Low to middle 
strength

(2nd 4th tenths)

Middle to very high 
strength

(≥5th tenth)

strength (kg) in European adolescents.

(2nd‐4th tenths) (≥5th tenth)

Associated risk High risk zone
Healthier muscular 

fitness zone
Healthiest muscular 

fitness zone

Boys

13 y ≤19.2 19.3 – 24.7 >24.7y

14 y ≤23.4 23.5 – 30.4 >30.4

15 y ≤28.1 28.2 – 35.7 >35.7

16 y ≤33.0 33.1 – 40.0 >40.0

37 417 y ≤37.4 37.5 – 43.5 >43.5

Girls

13 y ≤18.1 18.2 – 22.5 >22.5y

14 y ≤19.8 19.9 – 24.1 >24.1

15 y ≤20.7 20.8 – 25.1 >25.1

16 y ≤21.2 21.3 – 25.4 >25.4

22 217 y ≤22.2 22.3 – 26.4 >26.4



2) Líneas de investigación futuras2) Líneas de investigación futuras



CONDICIÓN FÍSICA

SALUDSALUD

ACTIVIDAD FÍSICAACTIVIDAD FÍSICA



¿Cómo medimos la actividad 
física que hace una persona?

R C l i t

 --
---

- Room Calorimetry

Doubly Labeled Water

ec
is

ió
n Indirect Calorimetry

Combined HR and movement sensors

---
-P

re Heart rate Movement sensors

Self-reports

-------------- Viabilidad --------------

---

p

60



METODOS

SUBJECTIVOS DE REFERENCIA / 
GOLD STANDAROBJECTIVOSSUBJECTIVOS GOLD STANDAROBJECTIVOS



Physical activity assessmenty y

METHODSSUBJECTIVE

Many subjective techniques are available, including:y j q , g
-Cuestionarios
-Entrevistas
-Encuestas por correo
-Diarios







Physical activity assessmenty y

DE REFERENCIA / METHODSDE REFERENCIA / 
GOLD STANDAR



Doubly labelled waterDoubly labelled water 



CalorimetryCalorimetry

Direct Indirect



Physical activity assessmenty y

METHODSOBJETIVOS



ACELERÓMETROSACELERÓMETROS
1 8 cm1.8 cm

3 8 cm3.8 cm

3.8 cm

69



Digital and mechanicalDigital and mechanical 

70CHEN and BASSETT MSSE 2005



¿Cómo funciona?¿Cómo funciona?

CHEN and BASSETT MSSE 2005



OutputOutput

Time in intensity levels
(min)

Bouts of activity
Acceleration
i.e body movements

Counts
Bouts of activity
(min)

Total physical activityp y y
(counts)

Average intensity
(counts/recorded time)(counts/recorded time)

72
TEE or PAEE



¿Quién lo inventó y para qué?



19881988



20012001 
Manufacturing Technology IncManufacturing Technology, Inc. 

(MTI), Florida, USA( ), ,

Empresa de electrónica de 
sistemas aplicado a la defensasistemas aplicado a la defensa 

y aeroespacioy aeroespacio



20042004

http://www.actigraphcorp.com/





Importancia de mantenerse p
en forma

LINK



¡GRACIAS POR SU 
ATENCIÓN!ATENCIÓN!

Francisco B Ortega
ortegaf@ugr.esg @ g


