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SARCOPENIA 
Greek, ‘lack of flesh’, loss of muscle mass and strength 
with aging



SARCOPENIA 
Altered muscle structure



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



Sarcopenia
Disease or normal aging?



Sarcopenia
Disease or normal aging?

Sayer et al J Nutr Health Aging 2008



Ethiologic factors in sarcopenia

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



Sarcopenia
Changes in Muscle Anatomy

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



Sarcopenic muscle function

David S. et al, The EMBO Journal 2016
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Falls

• Falls are a major cause of morbidity and 
mortality in elderly people

• Each year, about 20–35% of older adults suffer 
a fall worldwide

WHO Global Report on Falls Prevention in Older Age
Carty C.P. et al. Age Ageing 2015, 
Chang V.C. et al. Am. J. Epidemiol. 2015



Sarcopenia and falls

Unadjusted Model 1 Model 2 Model 3

Hazard ratio (95% confidence interval)

Sarcopenia
3.45 

(1.68–7)
3.25 

(1.54–6.88)
2.55 

(1.06–6.14)
3.23

(1.25–8.29)

Age
1.02 

(0.93–1.13)
1.01

(0.92–1.10)
1.04 

(0.94–1.14)

Gender 
(female)

2.19 
(0.98–6.53)

2.79
(1.00–7.76)

3.94 
(1.97–9.99)

Cognitive 
impairment 
(CPS)

1.22 
(0.90–1.66)

1.21 
(0.86–1.71)

ADL 
impairment

1.01
(0.78–1.31)

0.94
(0.78–1.27)

Modified from Landi F, et al. Clin Nutr. 2012



Sarcopenia and falls

Cawthon PM, et al  J Am Geriatr Soc. 2015



Sarcopenia and fractures

Chalhoub D et al. J Am Geriatr Soc. 2015



Sarcopenia and fractures

Cawthon PM, et al  J Am Geriatr Soc. 2015
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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 and muscular development

Garcia LA et al. Endocrinology 2011Venning G. BMJ 2005

VITAMIN D

VITAMIN D

VITAMIN D



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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