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Let children play and nature
will do the rest






Objectively measured sedentary fime in European
adolescents: The HELENA study
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2200 adolescents
9 EU countries

. mmm Boys
. Girls.

Sedentary  Light

Moderate Vigorous MVPA

Ruizet al 2011 AJE



Prevalence of low cardiorespiratory fitness in Spanish
adolescents

% of boys with low % of girls with low
cardiorespiratory fitness cardiorespiratory fitness
Risk Risk

No Risk No Risk

AVENA Study Ortega et al 2005 REC



Cardiorespiratory fithness and all-cause mortality
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Risk of mortality by pathologies
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Muscular strength and risk of mortality

Hazard Ratios
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Aerobic Center Longitudinal Study (1980-3002)

Pyreng < 0.001

T1 (referent) T2 T3

Muscular Strength

M ow strength

M viddle strength
I High strength

Ruiz et al 2008 BMJ



Physical fitness in children




Fitness and body composition in children
aged 3-5 years

Hom e T

Evaluacion del FITness en PREescolares

\ Muscular strength: B = -0.020, P=0.001

Aerobic capacity: 8 =-0.034, P=0.003

BMI

Physical fitness

403 preschool children (57.8% boys) Martinez-Tellez et al. submitted



Estudio de evaluacion del
FIThess en PREescolares

Hon ERer T

Evaluacion del FIThess en PREescolares

3300 Ninos de 3-6 anos de 11 ciudades de Espana

IP: Francisco B Ortega



Cardiorespiratory fithess and blood pressure

JAMA 1990

nal of the American kedical Ass

Blood pressure, fitness, and fatness in 5- and 6-year-old children

Presion arterial

Capacidad aerdbica

Gutin et al 1990



Cardiorespiratory fithess and TG

European Youth Heart Study
9 -10 years old

80

B Girls
P for trend < 0.001 O Boys
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Cardiorespiratory fitness

Ruiz et al. Ped Res 2007



Cardiorespiratory fithess and HDLc

HDLc (mg/dl)
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Ruiz et al. Ped Res 2007



Cardiorespiratory fithess and HOMA

Insulin resistance (HOMA)
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9 — 10 years old
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Ruiz et al. 2007 Diabetologia



Cardiorespiratory fithess and Ideal Cardiovascular
Health in European adolescents

AHA ICH

Health behaviours

« Smoking (never)

*  BMI (normal-weight)

« Diet (4-5ideal)*

«  PA (60 min/day MVPA)

Health factors
TC (<170 mg/dl)
Glucose (<100 mg/dl)
Blood pressure (<90™M)

i

Je
- Healthy Lifestyle
in Europe

by Nutrition

in Adolescence
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Ideal cardiovascular health index

Ruiz et al 2015 Heart



2006

Physical activity and clustered cardiovascular risk in children:
a cross-sectional study (The European Youth Heart Study)

Lars Bo Andersen, Maarike Harro*, Luis B Sardinha, Karsten Froberg, Ulf Ekelund, Seren Brage, Sigmund Alfred Anderssen

Background Atherosclerosis develops from early childhood; physical activity could positively affect this process. This

study’s aim was to assess the associations of objectively measured physical activity with clustering of cardiovascular
disease risk factors in children and derive guidelines on the basis of this analysis.

Cardiovascular profile: Systolic blood pressure, triglyceride,
TC/HDL, insulin resistance, sum of four skinfolds, and aerobic

fithness

Adendersen et al. 2006 Lancet



Predictive validity of health-related fitness in youth: a
systematic review

J R Ruiz,'* J Castro-Pifero,® E G Artero,? F B Ortega,™* M Sjostrom," J Suni,*

M J Castillo? 2009

Does fitness in childhood predicts health in
adulthood?

Cardioresp. fitness

Muscular strength — —_—

Futuro

Speed-agility

Body composition

Ruiz et al. 2009 BJSM



Predictive validity of health-related fitness in youth: a
systematic review

J R Ruiz,'* J Castro-Pifero,® E G Artero,? F B Ortega,™* M Sjostrom," J Suni,*

M J Castillo? 2009

Does fitness in childhood predicts health in
adulthood?
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Ruiz et al. 2009 BJSM



Muscular strength in male adolescents and premature

death: cohort study of one million participants

Hazard ratio (95% Cl)
for all cause mortality

Hazard ratio (95% Cl)
for all cause mortality

median follow-up period of 24 years
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Tenths for muscular strength: knee extension
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2012

Ortega et al 2012 BMJ



Muscular strength and cardiovascular profile

—@— Boys<14.5yr
O Boys>=14.5yr
—w— Girls<14.5yr
—v - Girls >=14.5yr

Metabolic risk (sum of z-scores)
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Muscular Fitness (quartiles)
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- Healthy Lifestyle

in Europe
by Nutrition
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Fuerza
- Handgrip
- Long jump

12-17 y old
The HELENA Study

Metabolic risk: WC, SBP, TG, TC/HDLc, HOMA

Artero et al 2012 Ped Diab



Role of Childhood Aerobic Fithess in
Successful Street Crossing

NEJM 2012

Chaddock et al 2012 MSSE



Role of Childhood Aerobic Fithess in

Successful Street Crossing

Crossing Success Rate (%)
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Chaddock et al 2012 MSSE



Cardiorespiratory fithess and health

complaints
Spanish children and adolescents
m .
e Children: B=-0.149, P=0.005
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Adolescents: B=-0.176, P=0.002

Cardiorespiratory fitness

*Headache, stomach-ache, backache, feeling low, irritability or bad temper, feeling

nervous, difficulties getting to sleep, feeling dizzy Castro-Pifiero et al 2011



Cardiorespiratory fitness, hapiness, and
satisfaction with life

Spanish adolescents
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*Satisfaction With Life Scale, 1985
**Subjective Happiness Scale , 1999 Jimenez et al 2013



RECOMENDACIONES

How can | v, =  MUNDIALES

improve my == FISICA
fitness? _p

PARA LA SALUD

60 min/day of moderate-vigorous PA


file://localhost/Users/ruizj/Documents/BOX RUIZ/CLASES/AF Y SALUD 2012-2013/MIS CLASES/Guia AF salud OMS.pdf

Physical activity levels in European adolescents:
The HELENA study

Meeting PA recommendations
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How much Is needed?¢

Childhood Adulthood

Cardioresp. fithess ?
Muscular strength




FITNESSGRAM Reference Guide

Aerobic Capacity Assessments ‘I 999

Kirk J. Cureton & Sharon A. Plowman

The Cooper Institute

Cardiorespiratory fithess standards

Men 17-35 yrs 35 ml/kg/min
Women 17-35 29
Boys 12-17 yrs 42 mi/kg/min

Girls 12-17 35



FITNESSGRAM Reference Guide

Aerobic Capacity Assessments

Kirk J. Cureton & Sharon A. Plowman

The Cooper Institute
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...Too many assumptions?



Cardiorespiratory fithess and CV health in
children and adolescents: meta-analysis

Mesa JL, et al. Nutr Metab Cardiovasc Dis. 2006
Ruiz JR, et al. Pediafr Res. 2007

Lobelo F, et al. Med Sci Sports Exerc. 2009
Adegboye AR, et al. Br J Sporfs Med. 2011
Moreira C, et al. J Sci Med Sport. 2011

Welk GJ, et al. Am J Prev Med. 2011

Boddy LM, et al. PLoS One. 2012

Ruiz JR, et al. Heart. 2015

© N o Ok

Ruiz et al. submitted



Cardiorespiratory fithess and cardiovascular health
in boys

=7 Healthy fitness zone
41.8 — 47 ml/kg/min
159 9 AUC: 0.706 (0.652-0.759), P<0.001
2
=
S g
B SR W e FITNESSGRAM 1999
T R | S— VO,max: 42 ml/kg/min
European Group of
© 1 , : : , : Pediatric Work Physiology 1986
1 8 6 4 2 0 VO,max: 40 ml/kg/min
Specificity

HSROC: Hierarchical summary receiver operating characteristic analysis
Ruiz et al. submitted



Cardiorespiratory fithess and cardiovascular health
in boys

Boys

Source (Study) dOR effect (95% Cl) % Weight
1. BOYS :
I
Mesa et al. 2006 —— 7.61(4.26, 13.61) 8.20
I
I
Ruiz et al. 2007 -+JI 3.77 (2.51, 5.67) 16.66
I
I
Lobelo et al. 2009 (a) —_—— 9.59 (5.40, 17.03) 837
I
I
Lobelo et al. 2009 (b) — 5.35 (3.04, 9.40) 8.67
I
I
Adegboye etal. 2011 (a) —_—— 374(2.01,6.96) 715
I
I
Adegboy et al. 2011 (b) : —,— 21.31(6.67, 68.09) 205
I
Moreira et al. 2011 n:—o— 7.96 (5.43, 11.65) 18.95
I
1
Welk et al. 2011 —0—: 417 (3.02,5.77) 26.22
1
1
Ruiz et al. 2014 —:—0— 10.66 (4.51, 25.20) 374
Overall (I-squared = 65.7%, p = 0.003) é 5.67 (4.80, 6.65) J
-1 1 100

dOR
dOR: diagnostic Odds Ratio Ruiz et al. submitted



Cardiorespiratory fithess and cardiovascular health
in girls

ek Healthy fitness zone
34.6 — 39.5 ml/kg/min
=97 AUC: 0.635 (0.579-0.690), P<0.001
=
8
; FITNESSGRAM 1999
N A —— VO,max: 35 mi/kg/min
----------- European Group of
& . | | | | Pediatric Work Physiology 1986
1 .8 & a4 2 0 VO,max: 35 ml/kg/min
Specificity

HSROC: Hierarchical summary receiver operating characteristic analysis
Ruiz et al. submitted



Cardiorespiratory fithess and cardiovascular health
in girls

Girls

i
uiz et al. 2007 —— 290 (1.97, 4.29) 2072
|
Lobelo et al. 2009 (a) —_— 3.45(208,5.71) 1235
1
:
obelo et al. 2009 (b) —_— 413(214,7.95) 7.28
1
I
Adegboye etal. 2011 (a) | —— 6.02 (4.28, 8.46) 2710
I
1
Adegboye et al. 2011 (b) —— : 1.68 (1.14, 2.48) 20.46
I
I
Voreira et al. 2011 . 449 (193,10.46) 439
1
1
Velk et al. 2011 | —— 2167 (595,7895) 1.88
1
1
iz et al. 2014 —_—— 431(207,898) 5.83
1
verall (l-squared = 78.5%, p = 0.000) 0 3 5 9 (3 O‘I 4 29)
L] L] ' L]
I
1
-1 1 100
dOR

dOR: diagnostic Odds Ratio Ruiz et al. submitted



Muscular strength and cardiovascular health

Relative Grip Strength

Standing Broad

Test (kg/kg mass) Jump (cm)

Age/Sex Boys Girls Boys Girls
13 years 0.44 0.41 135.4 118.1
14 years 0.48 0.41 151.5 121.8
15 years 0.52 041 165.4 123.0
16 years 0.56 0.42 175.9 126.0
17 years 0.59 0.42 184.2 129.5

Z-score <-0.675 <-0.842
Percentile <25.0 <20.0

Artero et al. unpublished



sUtllidad practicae
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International Fitness Scale - IFIS -

Int. J. Epidemiol. Advance Access published March 24, 2011

Published by Oxford University Press on behalf of the International Epidemiological Association Intemational Journal of Epidemiology 2011;1-11
© The Author 2011; all rights reserved. doi:10.1093/ije/dyr039

The International Fitness Scale (IFIS):
usefulness of self-reported fitness in youth

Francisco B Ortega,'?* Jonatan R Ruiz,'* Vanesa Espana-Romero,"* German Vicente-Rodriguez,™®
David Martinez-Gémez,” Yannis Manios,® Laurent Béghin,’ Dénes Molnar,'® Kurt Widhalm,"!
Luis A Moreno,”'? Michael Sjostrom," Manuel J Castillo® and on behalf of the HELENA study groupt

www.helenastudy.com/IFIS

English, Spanish, French, German, Austrian German, Greek, Flemish, Hungarian, Italian, Swedish,
Portuguese Ortega et al. IJE 2011


http://www.helenastudy.com/IFIS

The International Fitness Scale - IFIS -

Por favor, piensa sobre tu nivel de condicién fisica (comparado con tus amigos) y
elige la opcién mas adecuada.

1. Tu condicidn fisica general es

O Muy mala
O Mala

O Aceptable
O Buena

O Muy buena

Ortega et al. IJE 2011



The International Fitness Scale - IFIS -

Z-scores for measured fitness
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Self-reported fitness

Ortega et al. IJE 2011



International Journal of Obesity (2008) 32, 1-11 @
© 2008 Nature Publishing Group Al rights reserved  0307-0565/08  $30.00

www.nature.com/jjo

PEDIATRIC REVIEW
2008

Physical fitness in childhood and adolescence: a
powerful marker of health

FB Ortega®?, JR Ruiz"?, MJ Castillo' and M Sjostrom?

Cthers (diet, PHYSICAL High Physical

smoking/alcohol, N >
stress management FITNESS Intensity Activity

CRF Muscular fitness CRF *
Mental
[ Cancer ] [ health]/

Adiposity/ CVD Skeletal
Obesity risk factors Health

Ortega et al. 2008 1JO



Fat but Fit?




Fitness — Fatness y perfil cardiovascular

@ Overweight
P 1 B Non-ovenneight
®)
© 08
;%) § 0.6 *P <0.05
o
= 0 0.4
o o.(z) M B
8 o ‘
S 9 -0.2
2 5 04
S %o Lm
-
S 1 (Low)
e * (iigh)
HDLc
Glucose Cardiorespiratory fitness 13-18 y old
(quartiles)
The AVENA Study

Ruiz JR, Thesis 2007



Fitness — Fatness y perfil inflamatorio

European Youth Heart Study
9-10y old

1.5

C-reactive protein (mg/L)

High body fat

Middle

High

Cardiorespiratory fitness

Ruiz et al. 1JO 2007



