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Role of nutrition and exercise 
interventions for sarcopenia in fallers
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Aetiology of sarcopenia
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Young Old 
sedentary

Old active

Physical (in)activity: a key regulator 
of muscle mass

McLeod et al. (2016) Biogerontology 17:497–510BG
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Periods of muscle disuse accelerate 
sarcopenia

Leg lean mass Strength

6% of total leg lean mass 16% decline in strength

10 d bed rest

Kortebein (2007) JAMA 297(16):1772-4BG
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English and Paddon-Jones (2010) Curr. Opin. Nutr. Metab. Care;13,34-39

Periods of muscle disuse accelerate 
sarcopenia
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Resistance exercise improves muscle 
mass, strength and physical performance 
in older adults
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Resistance exercise works, even in the 
oldest old

Serra-Rexach et al. (2011) J Am Geriatr Soc 59:594–602

Leg strength Timed up and go
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Resistance exercise to treat sarcopenia?
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Nutrition and sarcopenia
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Dietary protein: Recommended Daily 
Allowance (RDA)

0.8 g/kg/d
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Dietary protein intake and MPS dose 
response

Adapted from Moore et al. (2015) J Gerontol A Biol Sci Med Sci. 70(1):57-62BG
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RCT: 10-wk consuming RDA (0.8  g 
protein/kg/d) resulted in appendicular lean 
mass loss in older adults

Mitchell et al. (2017) Am J Clin Nutr 106:1375–83BG
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Houston et al. (2008) Am J Clin Nutr 87:150 –5

Observational study: Older adults consuming higher 
protein intakes lost less lean mass over 3-y follow-up

Protein      0.7          0.7         0.8          0.9          1.1                
(g/kg/d) 
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Verreijen et al. (2019) Am J Clin Nutr 109: 535-543

Observational study: Protein intake not associated 
with 5-y change in mid-thigh muscle cross-sectional 
area by CT in older adults
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1.0 – 1.2 g protein/kg/d in healthy older adults
1.2 – 1.5 g protein/kg/d acute or chronic illness

1.5 – 2.0 protein g/kg/d severe illness/injury/malnourishment
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Dietary protein in treatment of sarcopenia?
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Moore et al. J Gerontol A Biol Sci Med Sci. 2015
Adapted from Moore et al. (2015) J Gerontol A Biol Sci Med Sci. 70(1):57-62

Resistance exercise sensitises muscle to 
protein intake
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Daly et al. (2014) Am J Clin Nutr 99:899-910

4 months

Higher protein intake during resistance 
training in older adults

n = 47

n = 53

1.1 g protein/kg/d

1.3 g protein/kg/d
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Combined dietary protein and resistance 
training in treatment of sarcopenia
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Nutrition and sarcopenia
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Energy intake and sarcopenia
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Nutrition and sarcopenia
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RCT: LC n-3 PUFA improves muscle mass, 
strength and function in sedentary older adults

Smith et al. (2015) Am J Clin Nutr 102:115–22.BG
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Randomised trial: LC n-3 PUFA improves RT-
induced gains in strength and function in older 
women

RT-only      RT+LC n-3 
PUFA

Knee extensor peak torque Chair-rise repetitions 

Rodacki et al. (2012) Am J Clin Nutr 95:428–36.

RT-only      RT+LC n-3
PUFABG
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NUTRIMAL nutrition intervention study

Placebo

+

Leucine-enriched Protein

+

Leucine-enriched Protein 
+ LC n-3 PUFA

+

Murphy et al. unpublishedBG
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Nutrition and sarcopenia
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Meta-analysis: vitamin D 
supplementation improves strength

Beaudart et al. (2014) J Clin Endocrinol Metab 99(11):4336–4345BG
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Vitamin D to treat sarcopenia?
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Take home points
• Resistance training is the most effective strategy 

to prevent and treat sarcopenia
– Strong recommendation ICFSR

• Periods of inactivity may contribute to the 
development and progression of sarcopenia
– Physical activity levels decline dramatically during 

hospitalisation

• Aim for energy balance (unless weight loss 
intentional)
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Take home points

• Adequate protein intake essential for prevention 
and treatment of sarcopenia
– Combine with physical activity

• Emerging evidence for role of LC n-3 PUFA and 
adequate vitamin D 

• The quality of supporting evidence for the 
management of sarcopenia was low
– Research needed!
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“Exercise is king. Nutrition is queen. Put them together 
and you've got a kingdom.”

Jack LaLanne
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Thank 
you!
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