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CAPACITE PHYSIQUE
Capacité cardio respiratoire (CCR)

Niveau d’exercice maximal
maintenable 4 a 6 minutes

CONDITION PHYSIQUE

Endurance cardiovasculaire
Force et endurance musculaire
Vitesse

Souplesse

Equilibre

Coordination



FACTEUR DE RISQUE CARDIOVASCULAIRE

Elément (modifiable ou non) qui

augmente la probabilité de développer

une maladie cardiovasculaire

MARQUEUR DE RISQUE CARDIOVASCULAIRE

Indicateur biologique ou clinique

qui permet d'évaluer ce risque.
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Blair SN, et al. JAMA. 1989;262:2395-2401.
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Nb déces ajusté pour I'dge/10 000 sujets/an

3.5+

[ > 8 METs {n = 2743) Myers j et alL NEJM 2002

[] 5-8 METs {n = 1885)
B < 5METs {n 1585)

Hypertension ~ COPD Diabetes Sinoking BMi TC

Capacité physique



COOPER CENTER LONGITUDINAL STUDY Risque indépendant, genre, FDRCV

20 642 participants (21% femmes) CCR tapis roulant 49 ans
Suivi annuel depuis I'age de 65 ans de 1999 a 2009.
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FIGURE 1 Mortality Risk According to Baseline CRF Categories

12,

Relative Risk

I Kokkinos P, et al. J Am Coll Cardiol. 2023;81(12):1137-1147.

CVD (n=50,481) No CVD (n = 42,579)
1.00 1.00

48+12 72+0.8 95+09 120+1.6 57t14 83+12 102+1.0 12.7%17
Peak METs Peak METs

Bars within the (left) cardiovascular (CVD) and (right) no CVD cohorts represent the cardiorespiratory fitness (CRF) categories based on the age-specific peak METS
achieved on the initial exercise treadmill test. The mortality risk associated with the CRF categories is depicted by the HRs (numbers) above each bar. *P < 0.001.
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Table2 Age-adjusted and multivariable-adjusted rate ratios of all-cause and cause-specific mortality according to

tertiles of cardiorespiratory fitness

All-cause mortality
Number of events 229
Age-adjusted HR. (95% Cl)
Multivariable-adjusted HR (95% CI)*
Cardiovascular mortality
Number of events 50
Age-adjusted HR (95% CI)
Multivariable-adjusted HR (95% CI)*
Cancer mortality
Number of events 132
Age-adjusted HR (95% CI)
Multivariable-adjusted HR (95% CI)*

143
Ref
Ref

32
Ref
Ref

77
Ref
Ref

58
044 (0.32-0.60)
0.38 (0.28-0.52)

10
0.39 (0.19-0.80)
040 (0.19-0.86)

37
047 (032-0.71)
0.38 (0.26-0.60)

28
0.26 (0.17-0.40)
017 (0.11-0.27)

8
0.45 (0.19-1.04)
0.41(0.16-1.05)

18
0.25 (0.14-0.43)
0.16 (0.09-0.28)

*Multivariable model adjusted for age, gender, race, body mass index, Morise risk score, atrioventricular nodal blockers, interval from cancer diagnosis to exercise treadmill test,

and result of exercise treadmill test.

Table 3 Risk of all-cause, cardiovascular, and cancer death for every one metabolic equivalent increase in

cardiorespiratory fitness

Age-adjusted hazard ratio per MET
increase in exercise capacity (95% CI)

All-cause death 0.79 (0.75-0.83)
Cardiovascular death” 0.86 (0.76-0.98)
Cancer death® 0.80 (0.74-0.85)

Adjusted® hazard ratio per MET
increase in exercise capacity (95% CI)

0.74 (0.70-0.79)
0.86 (0.76-0.97)
0.75 (0.69-0.80)

“*Adjusted for age, gender, race, body mass index, Morise risk score, AV nodal blockers, interval from cancer diagnasis to exercise treadmill test, and result of exercise treadmill

test.

®Risk of cardiovascular and cancer death was calculated using a competing risk model.

Groarke JD et al Eur Heart —Qual Care Clin Outcomes(2020)6,315-322
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Figure 2 Probability of all-cause mortality (A), cardiovascular

mortality (B), and cancer mortality (C) in cancer patients according
to cardiorespiratory fitness tertiles achieved during exercise tread-
mill testing: low cardiorespiratory fitness (blue line), intermediate
cardiorespiratory fitness (red line), and high cardiorespiratory fit-
ness (green line).



Capacite physique et risque de mortalité, vrai a tout age

]

Risque relatif en fonction de Uage

0-59 ans (n=24803)  60-69 ans (n=32 127) 70-79 ans (n = 15 856)
Tendance, p<0.001

Women’s H.[.0.S.2002



Suede
1,547,478 military
CRF a 18 ans

Suivi = 47 ans moy
et 62 ans max

CRF et FM basses
Vs CRF et FM hautes

Mortalité totale
RR =2.01; 1.93-2.08

Mortalité CV
RR=2.63; 2.38-2.91
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Am J Prev Med.
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Valeur predictive de la capacite physique (2)

Traditional cardiovascular risk factors + physical fitness in childhood =

improved ability to predict metabolic syndrome, obesity and low HDL-C in adulthood

- — ! 4
Smoking status
Mean follow-up:
QI 27 years
Blood |IpldS '::Irse%ug'?r:
Blood pressure

@ ® Car P t AUC, A range=0.003-0.022 | Deviance
fitness +ve NRI, range=0.026-0.149 | Brier scores
/-‘
Body mass index Muscular +ve IDI, range=0.003-0.027 P<0.05 likelihood ratio tests
powef AUC, area under the curve; NRI, net reclassification index; IDI, integrated discrimination index
CHILDHOOD ADULTHOOD

Childhood physical fitness to be considered as a complementary health indicator to

help identify individuals at increased long-term cardiovascular risk.

Fraser BJ et al; Eur J Prev Cardiol 2025 00, 1-13



CENTRAL ILLUSTRATION Mortality Risk According to Changes in Cardiorespiratory Fitness Categories
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Kokkinos P, et al. J Am Coll Cardiol. 2023;81(12):1137-1147.

Bars represent the change in fitness within cardiorespiratory fitness (CRF) categories for the entire cohort. CRF categories were based on the age-specific peak METS
achieved on the initial exercise treadmill test. Changes in fitness were defined as changes in peak METS from the initial to the final exercise treadmill test. The
mortality risk associated with the change in CRF (METS) is depicted by the HRs (numbers) above each bar. *P < 0.001. Q = quartile.




Risque relatif de mortalité précoce
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Change: -2.4 per decade (-2.6 to —2.2) children L -
—2.2 per decade (-2.4 to —2.0) adults Sports Med . 2019; 49 :41.55.
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En resume

Niveau de capacite physique marqueur
de risque de mortalité et de developper
= 40 maladies chroniques

Indépendant de age, genre, origine
ethnique, etat de sante

MALADE OU PAS
CAPACITE PHYSIQUE

CAPITAL SANTE

Toujours ameliorable
par et seulement par
LACTIVITE PHYSIQUE






AHA SCIENTIFIC STATEMENT

Importance of Assessing Cardiorespiratory Fitness
In Clinical Practice: A Case for Fitness as a Clinical

Vital Sign

A Scientific Statement From the American Heart Association

Ross R et al.
Circulation 2016

Clrculafion

AHA SCIENTIFIC STATEMENT

Cardiorespiratory Fitness in Youth: An
Important Marker of Health

A Scientific Statement From the American Heart Association

et al.
Circulation 2020

Il faut évaluer la CCR individuelle




Singh B et al J Sport Health Sci 2025;14:100986

Effect size Vweight
Study with 952%CI (%)
Objectively-measured CRF
Miller et al (200577 —_— . 0.78 (0.65, 0.92) 1.74
Jae et al. (20=21)"" 0.87 (O0.84, 0.90) 2.96
Letnes at al. (2019) ¢ 0.94 (0.83, 1.04) Z.10
Imboden et al. (2018)" 0.97 (0.96, 0.98) 3.06
Heterogeneity: +© = 0.00, /° = 92.46%, /4 = 13.26 -.» 0.90 (0.83. 0.98)
Testof 8 = 8, Q(3) = 45.34, p < 0.01
Maximal exercise-estimated CRF
Harb et al. (2021)77 0.71 (0.70, O.72) 3.06
Aker et al. (2023) =% o0.78 (0.71, 0.85) 2.55
Soraya et al. (2020)°7 0.81 (0.76, 0.86) z2.78
Al-Mallah et al. (2016) (women)~® 0.83 (0.81, 0.84) 3.05
Gulati et al. (200s5) °° 0.83 (0.77. 0.89) 273
Al-Mallah et al. (2016) (men)~~ 0.84 (0.83, 0.85) 3.06
Kokkinos et al. (2022) *° 0.86 (0.85, 0.87) 3.06
Farrell et al. (2020) (cohort 1)°% 0.86 (0.82, 0.90) =.88
Park et al. (2009)°° 0.87 (0.76, 0.98) 1.97
Farrell et al. (2020) (cohort 2)™° 0.87 (0.832, 0.91) 2.88
Stevens et al. (2002) (women)™® 0.89 (0.82, 0.96) 2.55
Aija= et al. (2008)7* 0.91 (0.88, 0.95) 2.92
Stevens et al. (2002) (men)”” 0.94 (0.91, 0.97) 2.98
Heterogeneity: +© = 0.00, /¥ = 97.07%%, /" = 34.16 0.85 (0.81, 0.88)
Test of @ = 0 Q12) = 642.84, p = 0.01
Submaximal exercise-estimated CRF
Ekblom-Bak et al. (Z019)7° 0.92 (0.91, 0.94) 3.05
Villeneuve et al. (1998)%% o.94 (0.80, 1.08) 1.68
Jensen et al. (2017)7° 0.96 (0.94, 0.97) 3.05
Heterogeneity: == = 0.00, © = 84 .45%, I = 6.43 0.94 (0.90, 0.98)
Testof & = g;: Q(2) = 13.66, p <= 0.01
Non-exercise-estimated CRF
Zhao et al. (Zo22)(women)®* 0.59 (0.54, 0.64) =278
Zhao et al. (2022)}(men)®* O.70 (0.66, O.74) =2.88
FZhanget al. (2017)(women )™ 0.76 (0.72, 0.80) =2.88
Martinez—Gomez= et al. (2015)women)*” 0.80 (0.71, O.89) 2.29
Zhanget al. (201 7Xmen)® 0.82 (0.79, 0.85) =.96
wvainshelboim et al. (2022)(women)®’ 0.84 (0.81, 0.87) =Z. 96
Arterc et al. (Z014)(men)™° 0.85 (0.82, 0.88) z2.96
Vainshelboim et al. (2022)(men)®’ 0.87 (0O.85, 0.89) 3.02
Song et al. (2019) (women)®® 0.87 (0.77, 0.97) =Z.10
Nauman et al. (2017) (men)>* 0.87 (0.84, 0.90) z.96
Artero et al. (2014)(women )@= 0.87 (0.75, 0.99) 1.21
Song et al. (2019)(men)™® o0.88 (0.80, 0.96) 2.az
Nauman et al. (2017) (women)”" 0.89 (0.85, 0.93) 2. 92
Stamatakis et al. (Z013)(men)”" 0.91 (0.86, 0.96) 2.78
Lee etal. (2021 0.92 (0.88, 0.96) =>.88
Stamatakis et al. (2013) (women)~™" 0.93 (0.87, 0.99) 2.67
Martinez-Gomez= et al. (2015)(men)*® 1.02 (0.95, 1.09) 2.55
Heterogeneity: v ~ = 0.01, /© = 95.51%, " = 22.27 0.85 (0.80, 0.89)
Test of 6, = 6;: Q(16) = 239.40, p = 0.01
Owverall 0.86 (0.83, 0.88)

Heterogeneity: v~ = 0.01, IF = 97.66%%, " = a42.73
Test of 8, = 6,: Q(36) = 1893.49, p < 0.01




Capacite physique quels seuils ?

Seuils associés a un sur-risque
significatif dans la population saine

Mortality predicted by FAG based on BMigroup |
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Kodama S et al. Meta analyse. JAMA 2009; 301:2024-35
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Conclusions

L’exploration de la capacité cardiorespiratoire
a I’effort est le banc d’essai de notre organisme.
Son évaluation meériterait d’étre systématique
pour évalue e risque de déevelopper une maladie

chronique et proposer la mise en place d’une

prévention adapteée individuellement.
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