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Sarcopenia
Disease or normal aging?

Sayer et al J Nutr Health Aging 2008



Sarcopenia
Changes in Muscle structure

Tarantino U. et al. J Bone Joint Surg Am, 2015



Sarcopenic muscle function

David S. et al, The EMBO Journal 2016



Ethiologic factors in sarcopenia

J.. de D. Beas-Jiménez et al. Rev Andal Med Deporte 2011 



Criteria for the diagnosis of 
sarcopenia



Criterium Slowness Weakness Low lean mass
Summary
definition

International 
Working Group

Gait speed <1.0 
m/s

Not included
ALM/ht2 ≤7.23 
kg/m2

Sarcopenia: 
slowness and low 
lean mass

EWGSOP
Gait speed ≤0.8 
m/s

Grip strength <30 
kg

ALM/ht2 ≤7.23 
kg/m2

(1) Sarcopenia: 
low lean mass 
plus slowness or 
weakness

(2) Severe 
sarcopenia: all 
three criteria



Criterium Slowness Weakness Low lean mass Summary definition

FNIH Sarcopenia 
Project primary 
definition

Gait speed ≤0.8 
m/s

Grip strength <26 kg
ALM/body mass 
index <0.789

(1) Weakness and low 
lean mass

(2) Slowness with 
weakness and low lean 
mass

Baumgartner ND ND
ALM/ht2 ≤7.23 
kg/m2 Low lean mass

Newman ND ND
Residual of actual 
ALM–predicted 
ALM from equation

Low lean mass



Criteria revised EWSGOP 2018

• Probable sarcopenia is identified by Criterion 1. 

• Diagnosis is confirmed by additional documentation of Criterion 2. 

• If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe. 

2018 operational definition of sarcopenia

Low muscle strength

Low muscle quantity or quality

Low physical performance



Low muscle strength

Variable Clinical practice Research studies Reference

Case finding SARC-F questionnaire
Ishii screening tool

SARC-F Malmstrom et 
al. (2016) 

Ishii et al. (2014) 

Skeletal muscle 
strength

Grip strength Grip strength Roberts et al. (2011) 

Chair stand test (chair rise 
test)

Chair stand test (5-
times sit-to-stand)

American Academy of 
Orthotists & 
Prosthetists



SARC-F

*



Low muscle quantity or 
quality



Low physical performance

Variable Clinical practice Research studies Reference

Physical 
performance

Gait speed Gait speed NIH Toolbox 4 Meter 
Walk Gait Speed Test

Short physical 
performance battery 
(SPPB)

SPPB Short Physical 
Performance Battery 
Protocol

NIH Toolbox

Timed-up-and-go test 
(TUG)

TUG Mathias (1986)

400-meter walk or long-
distance corridor walk 
(400-m walk)

400-m walk Newman (2006)

*
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Sarcopenia and fractures

Chalhoub D et al. J Am Geriatr Soc. 2015



Sarcopenia and fractures

Cawthon PM, et al  J Am Geriatr Soc. 2015



Laurent MR et al. Molecular and Cellular Endocrinology, 2015 



Human skeletal muscle expresses VDR

Pfeifer M, et al Osteoporosis Int 2012
Houston et al J Gerontol A Biol Sci Med Sci 2007

• Regulation of calcium transport
• Uptake of inorganic phosphate for production of energy-rich
• phosphate compounds
• Protein synthesis



Vitamin D deficiency affects muscle 
protein synthesis in old rats

Domingues-Faria C et al Nutr Metab 2014 



Laurent MR et al. Molecular and Cellular Endocrinology, 2015 







Modified from Laurent MR et al. Mol Cell Endocrinol. 2015
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Clinical effect of sarcopenia
Decreased

muscle mass

Fatigue

Reduced physical
activity

Further muscle
loss

Increased risk of 
falls



Beaudart C et al.  PLOS ONE 2017

>17,000 participants

Sarcopenia and disability



Beaudart C et al.  PLOS ONE 2017

>17,000 participants

Sarcopenia and mortality
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