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Exercise for Sarcopenia: What’s the Evidence?

1. Does increasing physical activity via exercise combat 

sarcopenia?

2. Can we influence sarcopenia by reducing physical 

inactivity (through sitting less)?

3. What’s the latest on evidence base for exercise (RET) 

plus nutritional supplementation (protein) to counteract 

sarcopenia?

4.  Summary BGS_Cardiff_10 April 2019
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Reduced muscle size in older age

L-R; Young man, young woman (18-35 y), older man, older woman (>65 y)

PT; perimuscular tissue, RF; rectus femoris, VI; vastus intermedius 
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World Masters Weightlifting 
Championships (Glasgow 1999)

World Masters Weightlifting Championships 1999

Men  (<85 kg)
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The importance of muscle power

LEP significantly correlated with 

selected measures of functional ability 

(chair rise time and step height) in 

men and women

Power/kg (LEP/kg) and percentage of healthy and medically stable 

men and women stepping up 30, 40 or 50 cm

0.5        1.0                1.5              2.0               2.5
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Sarcopenia algorithm 2010

(Cruz-Jentoft AJ et al. 2010)
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Sarcopenia: algorithm 2019 

BGS_Cardiff_10 April 2019 (Cruz-Jentoft AJ et al. 2019)

Strength

Quality/ Quantity
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Plan

1. Does increasing physical activity via exercise combat 

sarcopenia?

2. Can we influence sarcopenia by reducing physical 

inactivity (through sitting less)?

3. What’s the latest on evidence base for exercise plus 

nutritional supplementation to counteract sarcopenia?

4.  Summary
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Does exercise combat sarcopenia?

BGS_Cardiff_10 April 2019

Cruz-Jentoft et al., 2014

Borst 2004

Yoshimura et al., 2017

Vlietstra et al., 2018

7 RCTs/ n= 666

EWGSOP �

Meta-analysis x

13 RCTs

EWGSOP x

Meta-analysis x

4 RCTs/ n= 502

EWGSOP x

Meta-analysis �

6 RCT/CTs/ n= 480

EWGSOP ?

Meta-analysis �BGS S
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Effect of PA/ RET interventions on muscle mass unclear

although possible effects on strength and performance? 

BGS_Cardiff_10 April 2019

Study Population Intervention Age MM

FFM

MS

MP

PP

Binder et al. 

2005

Community

frail

RET 83 (4) � � -

Rydwik et al. 

2008

Community 

frail

PA >75 X � -

Bonnefoy et al. 

2003

Institution frail RET 83 X - �

Suetta et al. 

2008

Post-op 

(elective) frail

RET 60-86 ���� � �

Goodpaster et 

al. 2008

Community

sedentary

PA 70-89 X M -

Kemmler et al. 

2010

Community HI mixed 65-80 � � �

Bunout et al. 

2001

Community RET ≥70 X � M

M = maintained

HI = high intensity
From Cruz-Jentoft et al 2014
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Summary (part 1)

Evidence suggests that exercise interventions may 

play a role in improving muscle mass, muscle 

strength, and physical performance in sarcopenic 

individuals: Quality of evidence varies from very 

low-quality (Yoshimura/ Vlietstra) to moderate 

(Cruz-Jentoft)
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Older adults show acute anabolic resistance to MPS

Dose response of
myofibrillar synthesis 1-2 h  post exercise
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Kumar et al., J Physiol 2009
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Older, sarcopenic women (76-82 y) exposed to same relative training intensity have 

a ‘blunted’ capacity to adapt in terms of both function and mass
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Greig et al., Exp Gerontol 2012; 46: 884-90

Older adults show blunted responsiveness to RET

Brook et al J Physiol 2016; 594 (24) 7399-7417

In response to 6weeks RET, in men (67-71 y) blunted hypertrophic responses 

underpinned by deficits in long-term muscle protein synthesis
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Is there a point at which exercise interventions 

for sarcopenia (and frailty) may be ineffective?

Healthy 70 y Hyperfrail

Courtesy of E Lunt, A Gordon, J Gladman, PL Greenhaff
MRC- Arthritis Research UK Centre for Musculoskeletal Ageing Research
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Plan

1. Does increasing physical activity via exercise combat 

sarcopenia?

2. Can we influence sarcopenia by reducing physical 

inactivity (through sitting less)?

3. What’s the latest on evidence base for exercise plus 

nutritional supplementation to counteract sarcopenia?

4.  Summary
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Evidence of association of sedentariness 

and sarcopenia in older age:

Aggio et al., 2016 

Sedentary time marginally associated

with increased risk of sarcopenic

obesity independent of MVPA 

(RR 1.18 [95% CI 0.99, 1.40]) 

Breaks in sedentary time 

independently associated with a 

reduced risk of sarcopenic obesity….

BGS_Cardiff_10 April 2019

Reid et al., 2018

Total sitting time associated 

with lower % lean mass; 

Significant –ve association of 

sitting time with FSST (β = 0.13, 

95% CI 0.00, 0.25) and 30STS 

performance (β = − 0.28, 95% CI 

− 0.51, − 0.04)BGS S
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Older adults: …‘move towards the recommendation for
younger adults (150 minutes moderate intensity per week) 
in bouts of >10 mins to include strengthening 
exercises’…All older adults should minimise the 
amount of time spent being sedentary for extended 
periods

UK PA guidelines 2011

Where’s the evidence from interventions

to reduce sitting time in older adults?
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Summary (part 2)

Cross-sectional data show associations between 

sitting time and breaks in sitting time on muscle 

mass and function in sarcopenic older adults and 

risk of sarcopenic obesity but lack of  acute and 

chronic interventional data
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Plan

1. Does increasing physical activity via exercise combat 

sarcopenia?

2. Can we influence sarcopenia by reducing physical 

inactivity (through sitting less)?

3. What’s the latest on evidence base for exercise plus 

nutritional supplementation to counteract sarcopenia?

4.  Summary
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There is an additive albeit blunted effect of RET plus 
protein compared with RET alone on FFM in older age

Cermak et al., 2012 Thomas et al., 2016

Finger et al., 2015
Morton et al., 2017

Also Shad et al., 2016       for MPS  
BGS_Cardiff_10 April 2019
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Additive albeit blunted effect on FFM of RET plus protein 
compared with RET alone in older age

Morton et al., Br J Sports Med 2017
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CALM

BGS_Cardiff_10 April 2019

CALM is an interdisciplinary research collaboration 

focusing on age-related loss of skeletal muscle mass 

and the effect of dietary protein and physical activity in 

achieving a healthier and more active lifestyle among 

older people
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CALM
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Individual Society

Skeletal muscle mass and 

function/ gut microbiota 

and metabolome

Lifestyle changes 

in everyday practices
Socio-cultural and 

historical paradigms 

of ageing

Consumer studies 

and development 

of food prototypes

Stakeholder involvement
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Exercise for sarcopenia: what’s the evidence?
1. Exercise improves quality, quantity and physical 

performance and thus combats sarcopenia but direct 

evidence of benefit in (i) groups of individuals defined as 

sarcopenic according to EWGSOP and (ii) to sarcopenia 

status is lacking and quality of evidence is mainly low

2. Unclear whether interventions to reducing sitting time 

can influence sarcopenia 

3. Evidence base for efficacy of combined RET/ nutritional 

supplementation trials for sarcopenia is thin (but 

growing)

4. “Well designed and adequately powered, multicentre 

trials at scale and internationally unified diagnostic 

criteria promoting high-quality interventional trials”
BGS_Cardiff_10 April 2019
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