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• Physical inactivity is the fourth 
leading risk factor for global 
mortality (6% of deaths globally) 
(WHO, 2009).

• Annual cost in lives lost due to 
inactivity ranges from 200,000 to 
300,000 in the US (Mokdad et al., 

JAMA. 2000).

• In the US, annual medical costs 
due to inactivity and its 
consequences are estimated at 
$76 billion (Pratt et al., Phys 

Sportsmed. 2000).
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Population-based prospective cohorts 
in the US and Europe (n=661,137; 
median age: 62 yrs; range, 21-98 yrs), 
Median follow-up: 14.2 yrs.



How much exercise is too much?



15 min a day or 90 min a week 
of light-to-moderate intensity 
exercise (3.75–7.49 MET-h) 
reduce the risk for all-cause 
mortality by 14% (+3 yrs of life)

Every additional 15 min of daily 
exercise beyond the minimum 
amount of 15 min a day further 
reduce all-cause mortality by 4%

n=416,175 individuals
Average follow-up: 8.05 years



Gremeaux et al., Maturitas. 2012









Worldwide prevalence of physical inactivity by country

Dumith et al., Prev Med. 2011 







Lack of time is the major barrier to participating in 
physical activity regardless of age



Up to 50% of individuals who begin an exercise 
program stop within the first 6 months. 

Poor adherence to exercise prevents 
long-term benefits



Is there a way out?







Four-week administration of the orally active AMPK agonist 
AICAR induced metabolic genes and enhanced running 
endurance by 44% in sedentary mice. 





Conclusion
• Physical activity conveys health benefits throughout the life 

course, across a wide spectrum of intensities.

• Health and longevity benefits of physical activity may be 
achieved with as little as 15 min a day or 90 min a week of 
light-to-moderate intensity exercise (e.g., brisk walking).

• Most barriers preventing engagement in physical activity may 
be overcome through health education campaigns and 
adequate counseling.

• Exercise mimetics may allow overcoming traditional barriers to 
long-term adherence to physical activity and grant 
participation to exercise in population subgroups with social 
and health limitations.



Acknowledgements
Prof. Roberto Bernabei (UCSC, Rome)
Prof. Francesco Landi (UCSC, Rome)
Dr. Riccardo Calvani (UCSC, Rome)
Dr. Matteo Tosato (UCSC, Rome)
Prof. Marco Pahor (UFL, USA)
Prof. Christiaan Leeuwenburgh (UFL, USA)
Prof. Matteo Cesari (University of Toulouse, France)

Funding
Innovative Medicines Initiative – Joint Undertaking (IMI–JU 115621)
Italian Ministry of Education and Research (linea D3.2 2013) 
“Achille and Linda Lorenzon” Study Center



“If we could give every individual the right amount of 
nourishment and exercise, not too little and not too much, 
we would have found the safest way to health”

Hippocrates - 460 BC – 375 BC





Manini TM, Everhart JE, Patel KV, Schoeller DA, Colbert LH, Visser M, Tylavsky F, Bauer DC, 
Goodpaster BH, Harris TB



Pooled analysis of 6 prospective cohort studies 
(n=654,827; age range: 21-90 yrs); follow-up: 10 
yrs.

• Physical activity level of 0.1-3.74 MET-h/wk 
(brisk walking for up to 75 min/wk): +1.8 yrs.

• Physical activity level of 22.5+ MET-h/wk 
(brisk walking for 450+ min/wk): +4.5 yrs.

Analyses adjusted for gender, alcohol consumption, 
smoking status, education, marital status, history of heart 
disease, history of cancer, and BMI.





Definitions

• Physical activity: “bodily movement that is produced by the 
contraction of skeletal muscle and that substantially increases 
energy expenditure”.

• Physical exercise: subset of physical activity that involves “planned, 
structured, and repetitive bodily movement done to improve or 
maintain one or more components of physical fitness”.

• Physical fitness: “a set of attributes that people have or achieve 
that relates to the ability to perform physical activity”.

• Physical inactivity: absence of physical activity.

• MET (metabolic equivalent): physiological measure expressing the 
energy cost of a given physical activity (1 MET= energy spent sitting 
quietly ( [4.184 kJ]·kg−1·h−1).

Caspersen et al., Public Health Rep 1985
Guthold et al., Am J Prev Med. 2008



Baert et al., JAMDA 2015

The healthcare providers’ perspective…





Musculoskeletal fitness (i.e., muscular strength, muscular endurance, muscular power or 
flexibility) declines progressively with aging. Many elderly people currently live near or 
below the functional threshold for dependence. High levels of (or improvements in) 
musculoskeletal fitness will enhance the capacity to meet the demands of everyday life 
and allow a person to maintain functional independence for a greater period.

Modified from Warburton et al., CMAJ 2006
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Physiological mechanisms underlying the effects of 
exercise on the aging process


