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Nutrition 
to prevent and treat

sarcopenia in older people
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“The objective of Gerontology is

not to increase lifespan, but to

minimise disability and 

dependence in old age”

Dr. Nathan W. Shock (1908-1990)
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Frailty comes before disability

Lang PO, Michel JP, Zekry D. Frailty syndrome: a transitional state in a dynamic process. Gerontology. 2009.
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The phenotype of physical frailty

 Unintentional weight loss

 Self-reported exhaustion

 Weakness

 Slow walking speed

 Low physical activity level

Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 2001.
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The cycle of frailty
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Sarcopenia and adverse outcomes

“I noted then that no decline with age is as 

dramatic or potentially more significant than

the decline in lean body mass.  In fact, there

may be no single feature of age-related

decline more striking than the decline in 

lean body mass in affecting ambulation, 

mobility, energy intake, overall nutrient

intake and status, independence and 

breathing. 

I suggested that if this phenomenon were to

be taken seriously, we had to give it a 

name.”

Conference on Nutritional

Status and Body

Composition

Oct 19-21, 1988

Rosenberg IH. Sarcopenia: Origins and Clinical Relevance. J Nutrition. 1997.
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Human muscles

 600 muscles in the human body.

 40 a 45% of total body mass are 

skeletal muscles.

 55% of skeletal muscle mass in lower 

limbs.

 50% of total body protein are in 

muscles.

Frontera WR et al. In: Physical Medicine & Rehabilitation. DeLisa JA (ed). LWW 2005 
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EWGSOP definition of sarcopenia

Sarcopenia is a syndrome characterized by progressive and 

generalized loss of skeletal muscle mass and strength with a risk

of adverse outcomes such as physical disability, poor quality of 

life and death.
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Cruz-Jentoft AJ et al. Sarcopenia: European consensus on definition and diagnosis. Report of the European Working

Group on Sarcopenia in Older People. Age Ageing. 2010.
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The cycle of … frailty?
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International Sarcopenia Initiative

Prevalence of sarcopenia

 Age 59 to 86 years

 Prevalence increases with age

 Gender prevalence highly variable

Number of 

studies

Setting Prevalence

15 Community 1-29%

2 Nursing homes 14-33%

1 Hospital 10%

Cruz-Jentoft AJ, Landi F, Schneider SM, et al. Prevalence of and interventions for sarcopenia in ageing adults: a 

systematic review. Report of the International Sarcopenia Initiative (EWGSOP and IWGS). Age Ageing. 2014
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Types of sarcopenia

Activity related
• Bed rest

• Sedentary lifestyle

• Deconditioning

Disease related
• Advanced organ failure

• Inflamatory diseases

• Malignancy

• Endocrine diseases

Nutrition related
• Inadequate diet

• Malabsortion

• Gastrointestinal disorders

• Drug induced anorexia

Primary
Age-related

Secondary

Cruz-Jentoft AJ et al. Sarcopenia: European consensus on definition and diagnosis. Report of the European Working Group

on Sarcopenia in Older People. Age Ageing 2010
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A life course model of sarcopenia 

and disability

Disability

Frailty

Sayer AA et al. The developmental origins of sarcopenia. J Nutr Health Aging. 2008.
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Birth weight and muscle strength in 

adulthood

Dodds R, et al. Birth weight and muscle strength: a systematic review and meta-analysis. J Nutr Health Aging. 2012.
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Muscle strength predics mobility 

decline in old age

 Longitudinal, 934 adults ≥65 years, Invecchiare in Chianti

 Muscle strength and power predict incident mobility disability 

three years later

Hicks GE, Shardell M, Alley DE, et al. Absolute strength and loss of strength as predictors of mobility decline in older adults: 

the InCHIANTI study. J Gerontol A Biol Sci Med Sci. 2012. 



+ Sarcopenia, frailty and disability

Frailty as a 

“geriatric syndrome”

Shared risk factors
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Sarcopenia as a

“geriatric syndrome”
= Physical frailty

Cognitive

Psychological
Sociological

Spiritual

components of frailty

Potential reversibility of sarcopenia and frailty

Michel JP, Cruz-Jentoft AJ. Is sarcopenia the best determinant of frailty? Eur Geriatr Med. 2013.
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Protein intake is associated with

loss of muscle mass

Proteins g/kg/d      0.7        0.7        0.8         0.9           1.1

Houston D K et al. Dietary protein intake is associated with lean mass change in older, community-dwelling adults: 

the Health, Aging, and Body Composition (Health ABC) Study. Am J Clin Nutr. 2008.
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Changes in protein metabolism

Bauer J, et al.  Evidence-based recommendations for optimal dietary protein intake in older people: a position paper from

the PROT-AGE Study Group. J Am Med Dir Assoc. 2013. 
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Response of muscle protein

synthesis to EAA has a treshold in 

older subjects

Katsanos C S et al. A high proportion of leucine is required for optimal stimulation of the rate of muscle protein synthesis by

essential amino acids in the elderly. Am J Physiol Endocrinol Metab. 2006.
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Risk factors for sarcopenia

Cruz-Jentoft AJ et al. Understanding sarcopenia as a geriatric syndrome. Curr Opin Clin Nutr Met Care. 2010.



Bauer J, et al.  Evidence-based recommendations for optimal dietary protein intake in older people: a position paper from

the PROT-AGE Study Group. J Am Med Dir Assoc. 2013. 
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PROT-AGE recommendations
Healthy older adults



+
PROT-AGE recommendations
Geriatric patients with acute or chronic

conditions



+
PROT-AGE summary



Deutz NE, Bauer JM, Barazzoni R, et al. Protein intake and exercise for optimal muscle function with aging: Recommendations

from the ESPEN Expert Group. Clin Nutr. 2014.
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ESPEN expert group

Protein needs in older people
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Modeling geriatric syndromes

Congenital errors of 

metabolism
Cancer, ischemic 

heart disease

Geriatric 

syndromes

Decker S, Sausville EA. Preclinical modeling of combination treatments: Fantasy or requirement? Ann N Y Acad Sci 2005.
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Combining nutrition and exercise

 Randomized, exercise and amino acid supplements, 151 sarcopenic 
women.

 Exercise: 60 min training twice a week.

 AA: 3 g  mix of EAA enriched in leucine twice daily.

Kim HK, Suzuki T, Saito K, et al. Effects of exercise and amino acid supplementation on body composition and physical

function in community-dwelling elderly Japanese sarcopenic women: a randomized controlled trial. J Am Geriatr Soc. 2012 . 
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International Sarcopenia Initiative

Cruz-Jentoft AJ, Landi F, Schneider SM, et al. Prevalence of and interventions for sarcopenia in ageing adults: a 

systematic review. Report of the International Sarcopenia Initiative (EWGSOP and IWGS). Age Ageing. 2014
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International Sarcopenia Initiative

Proteins

Setting N Length Amount Results

NH, frail 57 9 months 30 g = MM    MP     = PP

Community 98 18 months 13 g = MM    = M S    = PP

Community, 

sedentary

80 6 months 40 g = MM    = MS     = PP

Community, 

frail

62 24 months 30 g  MM   = MS      = PP

Community, 

frail

65 24 weeks 30 g
No exercise

= MM   = MS      PP



+
International Sarcopenia Initiative

EEAA (including Leucine)

Setting N Length Results

Healthy 14 3 months  MM   = MP

Community 155 3 Months = MM    = MS      PP

(MM and FM with

exercise)



+
International Sarcopenia Initiative

HMB

Setting N Length Results

Community 57 12 weeks = MM     MS       PP

Healthy in 

bed

19 8 weeks  MM    = MS       = PP

Community 98 4 weeks =MM    +/- MS     = PP

Community 31 8 weeks = MM    = MS     



+
International Sarcopenia Initiative

Nutritional intervention

 Equivocal results due to small number of studies and heterogeneous 

design.

 EEAA supplements (including some 2.5 g of leucine) andβ-hydroxy

β-methylbutirate (HMB) have some effect on muscle function.

 Protein supplements have not yet shown consistent benefits in 

improving muscle mass and function.

Cruz-Jentoft AJ, Landi F, Schneider SM, et al. Prevalence of and interventions for sarcopenia in ageing adults: a 

systematic review. Report of the International Sarcopenia Initiative (EWGSOP and IWGS). Age Ageing. 2014



+
ESPEN expert group
Maintaining muscle health



+
Reversibility of sarcopenia & frailty

to prevent disability…


