
Exercise Paradox



Indice

• Premessa generale

• Definizione

• Metodologia

• Evidenze in letteratura “a sostegno” di EP

• Evidenze in letteratura che “non sostengono” EP

• Limiti delle evidenze

• Conclusioni



Conflitto di interesse

• Nulla da dichiarare



Paradosso

• Un paradosso, dal greco παρά (contro) 
e δόξα (opinione), è, genericamente, la descrizione 
di un fatto che contraddice l'opinione comune o 
l'esperienza quotidiana, riuscendo perciò 
sorprendente, straordinaria o bizzarra.



French paradox

• Per paradosso francese si intende il presunto 
fenomeno per il quale in Francia, nonostante il 
relativamente alto consumo di alimenti ricchi 
in acidi grassi saturi, l'incidenza di mortalità per 
malattie cardiovascolari è relativamente bassa, 
inferiore rispetto ad altri Paesi dieteticamente 
comparabili.

• Su tale apparente paradosso si è speculato che il 
consumo di vino rosso potesse proteggere da 
malattie cardiache.







Obesity paradox





Doehner W, et al. EHJ 2010



CRF è il fattore che «normalizza»



Adjusted for age, smoking status, physical activity frequency, and alcohol consumption, with the relative risk of normal weight (BMI 18.5–

24.9 kg  m72) set at 1.0.

McAuley PA, and Blair SN, J Sports Sci 2011



McAuley PA, and Blair SN, J Sports Sci 2011



Cholesterol Paradox



DuBroff R. EBIMED 2016



DuBroff R. EBIMED 2016



CHOLESTEROL PARADOX?

Esempi di studi randomizzati controllati da cui non 
emerge una riduzione della mortalità in relazione 
all’abbassamento del colesterolo…



DuBroff R. EBIMED 2016
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Exercise Paradox



Paffenbarger RS, et al. Am J Epidemiol 1978

Dose minima 

raccomandata







Albert CM, et al NEJM 2000



Albert CM, et al NEJM 2000



• Therefore, the effects of exercise with respect to the 
potentially devastating consequences of coronary artery 
disease are complex and contradictory. 

• The benefits do not come without some risk, particularly 
when vigorous exertion is undertaken abruptly by 
untrained or previously sedentary persons. 

• Nevertheless, given the substantial and compelling data 
from both prospective and retrospective studies, it is 
reasonable to conclude that the hazards of physical activity 
are outweighed by the overall cardiovascular benefits of 
exercise. 

• The balance of the evidence thus supports the value and 
importance of participation in regular exercise regimens.

Maron BJ. NEJM 2000



I-Min Lee, MD, ScD, modificato

ATTIVITA’ FISICA E SALUTE:
RELAZIONE DOSE-RISPOSTA?

Evidenze epidemiologiche osservazionali



Mant; Lancet 1999

Trial clinici vs. Studi Osservazionali

• “The paradox of the clinical trial is that it is the best way to 

assess whether an intervention works, but is arguably the 

worst way to assess who will benefit from it.”

• “It must be recognised explicitly that, in order to apply the 

results of the trials to individual patients, there must be a 

parallel investment in observational studies – both 

quantitative and qualitative.”



• Anni ’50-’90

• Anni ‘90 in poi

• L’attività fisica riduce il 
rischio di malattie 
croniche non 
trasmissibili?

• Si, l’attività fisica 
protegge…



• Esiste una relazione ‘Dose-risposta’?

– Quanto forte?

– Quanto a lungo?

– Quante volte?

– Quanto recupero?



How much is enough?



Dose-Risposta: Definizione

• “Describes the change in effect … caused by differing levels of exposure 

to a stressor”; central to determining safe and hazardous levels for 

drugs and pollutants (Wikipedia)

• PubMed search for “dose response” and “exercise” – studies as far back 

as 1967, but mainly related to drug effects; e.g., effect of beta-blocker 

on exercise tolerance in angina patients

• In the mid-1980’s, we begin to see the term used for the study of 

different doses of PA

• Influence of medical/epidemiologic principles?



Primi anni 2000

• “Most of the evidence currently available seems to be 

related to the effects (benefits or risks) of regular 

physical activity rather than to the relationship between 

dose and response.”

Dose-Response Issues Concerning PA and Health: An Evidence-Based Symposium

(Hockley Valley, Canada, 2000)



2005-2010
• “Participation in aerobic and muscle-strengthening 

physical activities above minimum recommended 

amounts provides additional health benefits ...” (DI 

PIU’ SEMBRA MEGLIO)

• It is well-documented that PA of longer duration or 

higher intensity is associated with additional risk 

decrements but the exact shape of the … curve 

remains unclear and may vary depending on the 

health outcome of interest and baseline PA level …”

Physical activity and public health: Updated recommendation for adults from ACSM/AHA.  

Haskell W, et al, MSSE 2007



Perché è interessante la “risposta alla dose”?

• Knowledge is useful in clinical and public health 
setting

• Dose-response is one criterion used to judge 
cause-and-effect relation in observational studies

• Dose-response can help us understand the 
biology underlying physical activity-disease 
relation



Limiti metodologici
Componente Variabile

Modo di esercizio Occupazionale
Ricreazionale
Sport
Cammino
Corsa
Ciclismo
Nuoto
etc

Volume di esercizio Ore settimanali
Kcal
MET/H/sett
MET/min/d
etc

Intensità di esercizio MET
Velocità…
%FC
%VO2max
etc

Durata di esercizio Ore/giorno, ore/sett, frequenza/sett, etc



Limiti metodologici

• Variabili categoriche…

• Variabili continue…

– Terzili

– Quartili

– Quintili

– Altri criteri arbitrari (sopra/sotto cut-off arbitrari)

– Etc.



Limiti metodologici

• … self-reported…!!! Per quanto «validati» si tratta 
di questionari auto/etero somminstrati…

• Pochi studi con pochi casi in cui l’attività svolta sia 
stata valutata oggettivamente…



… self-reported…



• … Although 62% of US adults report meeting 
recommendations, only 9.6% of adults do so when 
objective accelerometer data are used …

Heinrich KM, et al. Frontiers in Public Health 2017



Arem H. et al. JAMA 2015



D’Silva A., Sharma S. Heart 2017
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Merghani A. et al. Trends CV Med 2016
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Kachur S, et al. Progr CVD 2017
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Sharma S. et al. EHJ 2015
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Merghani A. et al. Trends CV Med 2016



• The prevalence of sudden cardiac death (SCD )among young 
athletes is not common,ranging from approximately 1 in 50,000 to 1 
in 200,000 depending on the athletic population being studied and 
the methods for data collection [37,38]. 

• In contrast, SCD in older athletes is predominantly due to  
atherosclerotic coronary artery disease. Many such individuals have 
established risk factors for CAD, suggesting that exercise may not 
confer the same protections from atheroma in the presence of 
ongoing risk factors. 

• Most deaths in sport occur in middle-aged recreational athletes. 
• Current strategies to prevent SCD in this cohort rely largely on 

bystander cardiopulmonaryresuscitation(CPR) and early utilizationof 
an automated external defibrillator (AED),which is associated with 
improved outcomes in23–46% [39–41]. 

Merghani A. et al. Trends CV Med 2016



• [… However, a major limiting factor of the study 
was that more than half of the runners in the study 
were previous smokers and 5% were active 
smokers…]

Merghani A. et al. Trends CV Med 2016



Schnohr P. et al. JACC 2015

1,098 healthy joggers and 3,950 healthy nonjoggers



Schnohr P. et al. JACC 2015

Light: 5 mph

Average: 5-7 mph

Fast: > 7mph



Schnohr P. et al. JACC 2015



Schnohr P. et al. EJPC 2011

5106 apparently healthy men and women aged 21–90



Schnohr P. et al. EJPC 2011

Auto-percepita Al giorno



Schnohr P. et al. EJPC 2011



Schnohr P. et al. EJPC 2007

7308 healthy women and men aged 20–93



Schnohr P. et al. EJPC 2007

Women Men



Lee D-C. et al. JACC 2014

In 55,137 adults, 18 to 100 years of age (mean age 44 years).



Lee D-C. et al. JACC 2014
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Moholdt T. et al. JACC 2018
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Grazzi G. et al. Heart 2016



Stewart RAH, et al. JACC 2017

15,486 patients from 39 countries with stable CHD



Stewart RAH, et al. JACC 2017
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Stewart RAH, et al. JACC 2017



Manson JE. Et al. NEJM 2002

73,743 women aged 50 to 79 years



Manson JE. et al. NEJM 2002

~ 12.5 

MET-hr

~ 10 MET-hr





• Sebbene il 62% della popolazione adulta negli USA 
riporti di essere sufficientemente attiva, solo il 10% 
è risultato effettivamente attivo quando l’attività 
svolta sia stata oggettivamente misurata e non solo 
riportata soggettivamente.1,2

• L’insufficiente attività fisica rimane dunque un 
rilevante problema di salute pubblica.



• … Although 62% of US adults report meeting 
recommendations, only 9.6% of adults do so when 
objective accelerometer data are used …

Heinrich KM, et al. Frontiers in Public Health 2017



• Regular exercise is the most effective way to prevent 
disease.

• Exercise also can help treat many of chronic diseases.

• Moderate exercise is sufficient.

• We know much more about the minimum daily requirement 
for exercise than about the maximum safe limit.

Conclusioni

Simon HB. Am J Med 2015



• But we do know that each individual does have a limit, which increases 
with proper training but decreases with age and when illness or injury 
intervenes. 

• Individuals who choose to push toward their limit should do so with 
informed consent, knowing that some experts worry they may risk 
cardiac damage, while others believe intense exercise may attenuate 
the health benefits of more moderate exercise.

• Walking, jogging, and running will all promote good health, but no one 
should mistake health as the reason to run a marathon. Still, there are 
valid personal reasons for high level exercise; if marathon running seems 
right for you, just be sure to do it right.

Simon HB. Am J Med 2015



• Edward Stanley, the Earl of Derby, got it right in 
1873 when he said that those who think they have 
not time for bodily exercise will sooner or later 
have to find time for illness.

Simon HB. Am J Med 2015



Edward Stanley, politico, ufficiale, ambasciatore inglese


