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Age-related anthropometric changes

15% loss
each decade 
after age 70

Flakoll P et al , Nutrition 2004

Bajers S et al, JPEN 2009

Years



Aging , muscle and function : 

1,853 visitors of the Milan EPXO

Landi F. et al JAMDA 2017

Male

Female
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Landi F. et al JAMDA 2017



Relationship between age, muscle cross -

sectional area, and total numbers of fibers

Lexell J. JGMS 50A, 11-16, 1995



Goodpaster B et al, PNAS; 2000:904:18-24;   JAP; 2001;90:2157-2165

Association between age, BMI and 

skeletal muscle adipose tissue infiltration

Lean 
volunteer

Obese 
volunteer



Cruz-Jentoft A J et al. Age Ageing 2010;39:412-423

Mechanisms of sarcopenia



The Pathophysiology of Sarcopenia

Age-realted increased muscle injury with a decrease in 

muscle regeneration and function

Morley JE. Calcif Tissue Int. 2016; 98:319ï333



The Pathophysiology of Sarcopenia

Morley JE. Calcif Tissue Int. 2016; 98:319ï333



Cross talk between adipose tissue and 
skeletal muscle in lean and obese conditions

Source: Kalinkovich A. Ageing Research Review, 2016



Major epidemiologicstudiesinvestigatingskeletal
musclestrenghtaccordingto diabetes

Source:  De Rekeneire & Volpato, Clinics in Geriatric Medicine, 2014



Major population-based studies investigating skeletal 
muscle mass distribution according to diabetes status 

Source: Bianchi & Volpato, ActaDiabetol, 2016



3-year changes in knee extensor strength and muscle 
quality by diabetes in the Health ABC Study 
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Muscle quality

Source: Park et al, Diabetes Care; 2007

p=0.001 p=0.026

Adjusted for age
sex, and race

Fully adjusted Fully adjusted

p=0.034 p=0.018

Adjusted for age
sex, and race



Relationship of Diabetes with BMI and 

Sarcopenia: The Glisten Study
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Volpato et al, unpublished

FNIH

SMI: Appendicular skeletal muscle mass/BMI

P<005*P<001*

*ageand gender adjusted



Aging and muscle



BMJ 2008; 336: 1348ï
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