
Condición física, obesidad y 

salud cardiovascular.  

Niños en forma, adultos sanos” 

PROmoting FITness and Health through physical activity research group (PROFITH) 

Jonatan R Ruiz 

ruizj@ugr.es 

mailto:ruizj@ugr.es
mailto:ruizj@ugr.es
mailto:ruizj@ugr.es


Acknowledgments 

Universidad de Granada Estudio AVENA 

• Manuel J Castillo 

• Ángel Gutiérrez 

• Francisco B Ortega 

• José L Mesa 

• Enrique García Artero 

• Manuel Delgado 

• Pablo Tercedor 

• Palma Chillón 

• Miguel Martin Matillas 

 

• Luis Moreno 

• Marcela Gonzalez-Gross 

• Ascensión Marcos 

• Julia Wärnberg 

• Ester Nova 

• Domingo Gonzalez-Lamuño 

• Miguel García Fuentes 

• Carlos Redondo 

• Idoia Labayen 

Karolinska Institutet 

• Michael Sjöström 

• Anita Hurtig Wennlöf 

• Patrick Bergman 

• Maria Hagströmer 

• Nico S Rizzo 

• Karin Fremling 

• Olle Karlson 

• Emma Patterson 

• Vicente Martinez-Vizcaino 

Universidad de Cádiz 

• José Castro 

• Julio Conde 

• Carmen Padilla 

• Vanesa España 

• David Jiménez 

• Ana Carbonell 

• Magdalena Cuenca 



HELENA Meeting. Granada, 2008 

HELENA Family 
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Let children play and nature 

will do the rest 
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Objectively measured sedentary time in European 

adolescents: The HELENA study 

Ruiz et al 2011 AJE 

2200 adolescents 

9 EU countries 



% of boys with low  

cardiorespiratory fitness 
% of girls with low  

cardiorespiratory fitness 

Prevalence of low cardiorespiratory fitness in Spanish 

adolescents 

Ortega et al 2005 REC 
AVENA Study 



Cardiorespiratory fitness and all-cause mortality 

Blair et al 1989 JAMA Citations >2000 

1989 

ACLS 

10 224 men  

3 120 women 

8 yrs follow-up 
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Aerobic Center Longitudinal Study  

Risk of mortality by pathologies 

54.000 Adultos 

% 

Blair 2009 BJSM 



10 Ruiz et al 2008 BMJ 

Aerobic Center Longitudinal Study (1980-3002) 
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Muscular Strength 

Middle strength 

Low strength 

High strength 

Muscular strength and risk of mortality 



Physical fitness in children 



Fitness and body composition in children 

aged 3-5 years 

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

Physical fitness 

B
M

I 

Muscular strength: β = -0.020, P=0.001 

Aerobic capacity: β = -0.034, P= 0.003 



Estudio de evaluación del 

FITness en PREescolares 

3300 Niños de 3-6 años de 11 ciudades de España  

IP: Francisco B Ortega 



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

 Gutin et al 1990 

Cardiorespiratory fitness and blood pressure 
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 P for trend < 0.001 

9 – 10 years old 

European Youth Heart Study  

Cardiorespiratory fitness and TG 

Ruiz et al. Ped Res 2007 
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P for trend < 0.001 9 – 10 years old 

European Youth Heart Study  

Cardiorespiratory fitness and HDLc 

Ruiz et al. Ped Res 2007 
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P = 0.030 

P = 0.008 

European Youth Heart Study  

9 – 10 years old 

Ruiz et al. 2007 Diabetologia  

Cardiorespiratory fitness and HOMA 



Ruiz et al 2015 Heart 

Cardiorespiratory fitness and Ideal Cardiovascular 

Health in European adolescents 

Health behaviours 

• Smoking (never) 

• BMI (normal-weight) 

• Diet (4-5 ideal)* 

• PA (60 min/day MVPA) 

Health factors 

• TC (<170 mg/dl) 

• Glucose (<100 mg/dl) 

• Blood pressure (<90th)  

AHA ICH 



2006 

Adendersen et al. 2006 Lancet 

Cardiovascular profile: Systolic blood pressure, triglyceride, 

TC/HDL, insulin resistance, sum of four skinfolds, and aerobic 

fitness 



Does fitness in childhood predicts health in 

adulthood?  

Ruiz et al. 2009 BJSM 

Cardioresp. fitness 

Muscular strength 

Body composition 

Speed-agility 
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Ruiz et al. 2009 BJSM 

Cardioresp. fitness 

Msucular strength 
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✔ 

✔ 

?? 
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2009 
Does fitness in childhood predicts health in 

adulthood?  



Ortega et al 2012 BMJ 
median follow-up period of 24 years 

2012 



Artero et al 2012 Ped Diab  

The HELENA Study 

12-17 y old 

Muscular strength and cardiovascular profile 

Fuerza 

- Handgrip 

- Long jump 

 

Metabolic risk: WC, SBP, TG, TC/HDLc, HOMA 
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Chaddock et al 2012 MSSE  

NEJM 2012 
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Chaddock et al 2012 MSSE  



Castro-Piñero et al 2011 

Cardiorespiratory fitness and health 

complaints  

Cardiorespiratory fitness 
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Children: B= -0.149, P=0.005 

Adolescents: B= -0.176, P=0.002 

*Headache, stomach-ache, backache, feeling low, irritability or bad temper, feeling 
nervous, difficulties getting to sleep, feeling dizzy  

Spanish children and adolescents 



Jimenez et al 2013 

Cardiorespiratory fitness, hapiness, and 

satisfaction with life  

Cardiorespiratory fitness 
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**Hapiness: B= 0.086, P=0.013 

*Life satisfaction: B= 0.388, P=0.022 

*Satisfaction With Life Scale, 1985 
**Subjective Happiness Scale , 1999  

Spanish adolescents 



How can I 

improve my 

fitness? 

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 

Ruiz et al 2011 AJE 



Cardioresp. fitness 

Muscular strength 

Health 

Childhood Adulthood 

How much is needed? 

? 
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Cardiorespiratory fitness standards  

Men 17-35 yrs 

Women 17-35 

 

Boys 12-17 yrs 

Girls 12-17  

35 ml/kg/min 

29 

 

42 ml/kg/min 

35 

The Cooper Institute 

1999 
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…Too many assumptions? 

The Cooper Institute 
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Adults Young adults Children 
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Cardiorespiratory fitness and CV health in 

children and adolescents: meta-analysis 

Ruiz et al. submitted 



HSROC: Hierarchical summary receiver operating characteristic analysis 

Healthy fitness zone 
41.8 – 47 ml/kg/min 
 
AUC: 0.706 (0.652-0.759), P<0.001 

Cardiorespiratory fitness and cardiovascular health 

in boys 

FITNESSGRAM 1999  

VO2max: 42 ml/kg/min 

European Group of  

Pediatric Work Physiology 1986 

VO2max: 40 ml/kg/min 

Ruiz et al. submitted 



dOR 

-1 100 

5.67 (4.80, 6.65) 

Boys 

dOR: diagnostic Odds Ratio 

1 

Cardiorespiratory fitness and cardiovascular health 

in boys 

Ruiz et al. submitted 



HSROC: Hierarchical summary receiver operating characteristic analysis 

Healthy fitness zone 
34.6 – 39.5 ml/kg/min 
 
AUC: 0.635 (0.579-0.690), P<0.001 

FITNESSGRAM 1999  

VO2max: 35 ml/kg/min 

European Group of  

Pediatric Work Physiology 1986 

VO2max: 35 ml/kg/min 
 

Cardiorespiratory fitness and cardiovascular health 

in girls 

Ruiz et al. submitted 



-1 100 

3.59 (3.01, 4.29) 

Girls 

dOR: diagnostic Odds Ratio 

dOR 

1 

Cardiorespiratory fitness and cardiovascular health 

in girls 

Ruiz et al. submitted 



Test 
Relative Grip Strength  

(kg/kg mass) 
 

Standing Broad  
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 0.41  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 

	

Muscular strength and cardiovascular health  

Artero et al. unpublished 



¿Utilidad práctica? 



¿Profesor de E.F.  

primer agente de salud? 
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27 Noviembre 2012 
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International Fitness Scale - IFIS -  

Ortega et al. IJE 2011 

www.helenastudy.com/IFIS  

English, Spanish, French, German, Austrian German, Greek, Flemish, Hungarian, Italian, Swedish, 

Portuguese 

http://www.helenastudy.com/IFIS
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Por favor, piensa sobre tu nivel de condición física (comparado con tus amigos) y 

elige la opción más adecuada. 

 

 1. Tu condición física general es 

The International Fitness Scale - IFIS -  

Ortega et al. IJE 2011 
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The International Fitness Scale - IFIS -  

Ortega et al. IJE 2011 



Ortega et al. 2008 IJO 

2008 



Fat but Fit? 
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Ruiz JR,  Thesis 2007 

Fitness – Fatness y perfil cardiovascular 

13-18 y old 

2 
3 



0

0.5

1

1.5

2

2.5

Low body fat 

Middle body fat 

High body fat 

Low 
Middle 

High 

C
-r

e
ac

ti
ve

 p
ro

te
in

 (
m

g
/L

) 

Cardiorespiratory fitness 

Fitness – Fatness y perfil inflamatorio 

European Youth Heart Study  

Ruiz et al. IJO 2007 

9-10 y old 


