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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?
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Reduced muscle size in older age

L-R; Young man, young woman (18-35y), older man, older woman (>65 y)
PT; perimuscular tissue, RF; rectus femoris, VI; vastus intermedius



World Masters Weightlifting
Championships (Glasgow 1999)

Winner 62kg (men 80+) aged 87y




The importance of muscle power

Power/kg (LEP/kg) and percentage of healthy and medically stable
men and women stepping up 30, 40 or 50 cm
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Sarcopenia algorithm 2010
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Sarcopenia: algorithm 2019
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Performance

Gait speed, SPPB,
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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?

Cruz Jentoft et aI 2014 Yoshimura et al., 2017

7 RCTs/ n= 666 4 RCTs/ n= 502

EWGSOP v EWGSOP x
Meta-analysisx W Meta-analysis v/
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Effect of PA/ RET interventions on muscle mass unclear
although possible effects on strength and performance?

Binder et al. Community
2005 frail
Rydwik et al. Community PA >75 X v -
2008 frail
Bonnefoy et al. Institution frail RET 83 X - v
2003
Suetta et al. Post-op RET 60-86 Vv v v
2008 (elective) frail
Goodpaster et  Community PA 70-89 X M -
al. 2008 sedentary
Kemmleretal.  Community Hl mixed 65-80 v v v
2010
Bunout et al. Community RET =70 X v M
2001
M = maintained BGS_Cardiff_10 April 2019

HI = high intensity From Cruz-Jentoft et al 2014



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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Older adults show blunted responsiveness to RET

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

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

P<0.01 P<0.05
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Greig et al., Exp Gerontol 2012; 46: 884-90




Is there a point at which exercise interventions
for sarcopenia (and frailty) may be ineffective?

Lab MRC-ARUK CENTRE
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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

° e
[ ]
Preventive Medidine 91 (2016) 264-272
Osteoporosis Intemational (2018) 29:1341-1350
Contents lists available at ScienceDirect “ hitps://doi.org/10.1007/500198-018-4428-6
Preventive Medicine ORIGINAL ARTICLE
(-
aaaaaaaaaaaaaaa : www.elsevier.com/locate/ypmed

Association of sitting time and breaks in sitting with muscle mass,
strength, function, and inflammation in community-dwelling older

Cross-sectional associations of objectively measured physical activity and )
sedentary time with sarcopenia and sarcopenic obesity in older men QLWM“"

adults
Daniel A. Aggio MSc2#, Claudio Sartini MSc 2, Olia Papacosta MSc?, Lucy T. Lennon MSc?, Sarah Ash 2,
Peter H. Whincup PhD, FRCP, FFPH ¢, S. Goya Wannamethee PhD, FFPH *®*, Barbara |. Jefferis MSc, PhD ** | 123 A . 56 y . 7
* UCL Department of Primary Care & Population Health, UCL Medical School, Rowiand Hill Street. London NW3 2PF, UK N.Reid’ © - G. N. Healy ™" - J. Gianoudis " - M. Formica™ - P. A. Gardiner™” - E. E. Eakin" - C. A. Nowson™ - R. M. Daly™
L Physical Activity Research Group, UK

Cranmer Terrace, London. SW17 ORE, UK

Aggio et al., 2016 Reid et al., 2018

Sedentary time marginally associated Total sitting time associated
with increased risk of sarcopenic with lower % lean mass;

obesity independent of MVPA Significant —ve association of

. sitting time with FSST (f = 0.13,
(RR 1.18 [35% €1 0.99, 1.40]) 95% CI 0.00, 0.25) and 30STS
Breaks in sedentary time

performance (B =-0.28, 95% Cl
independently associated with a - 0.51, - 0.04)

reduced risk of sarcopenic obesity....
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UK PA guidelines 2011

Start Active,
Stay Active

|\ Areport on physical activity for health
from the four home countries’
Chief Medical Officers

Where’s the evidence from interventions
to reduce sitting time in older adults?

Maturitas 116 (2018) 83-99

Contents lists available at ScienceDirect = Lty

by et
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Maturitas RN
DL RN R
e TSI ERE. P'H:""!'”,_ﬂ:‘,
EILSEVIER journal homepage: www.elsevier.com/locate/maturitas v H_'

Interventions targeting sedentary behavior in non-working older adults: a
systematic review Ty

Justin Avery Aunger®, Paul Doody, Carolyn Anne Greig

School of Spors, Exercise, and Rehabillitation Sciences, University of Birmingham, BIS 2TT, United Kingdom



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)?

. 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

Younger

Qlder

Antonio, 2000 (24) <

Bemben, 2010
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Cermak et al., 2012

Campbell et al (1995) 1]
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Mean Difference
IV, Fixed, 95% Cl [kq)
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TR 5 10
Favours [Exercise only] Favours [Exercise + PRO]

Thomas et al., 2016

Verdijk et al (2008)111]

Tieland et al (2012) /28

Ighsy ot sl (2009)17]

Kukuljan et al (2008) 1751

Candow et al - Protein before exercise (2006)1™)

Candow et al - Protein after exercise (2006)!"

Leenders et al - Women (2013)019
Leenders et al - Men (2013)010

Chalé et al (2013)1151

‘Overall 12 = 0.0%, p-value for heterogensity = 0.55

CHIT]#

0.54 (-0.862, 1.70) 259
0.11(-0.66, 0.88) 586
0.25 (-0.27, 0.73) 13.88
0.17 (-0.48, 0.83) 8.08
0,39 (-0.04, 0.81) 19.24
0.06 (-0.84, 0.85) 427
0.18 (-0.89, 1.07) 448
0,06 (-0.48, 0.60) 11.84
0.22 (-0.32, 0.78) 1187
0.28 (-0.18, 0.72) 17.81
0.23 (0.05, 0.42) 100.00

o

T
1T

Changes in fat-free mass, [SMD (95% CIj]

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

Also Shad et al., 2016,for MPS



Additive albeit blunted effect on FFM of RET plus protein
compared with RET alone in older age
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CALM

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

Bechshaft & al Teak (X6 17357
DO 10118651 30630 16-151 20 Trlals

" Oben Access

Counteracting Age-related Loss of Skeletal @ ¥ oo
Muscle Mass: a clinical and ethnological

trial on the role of protein supplementation , KA
and training load (CALM Intervention %\
Study): study protocol for a randomized A X |
controlled trial

Rasmis Leidesdorff Bechshaft'~, Saren Reiteleder'”, Grith Hajfeldt’, Josué Leonardo Castro-Mejia®
Bekzod Khakimow®, Hajar Fauzan Bin Ahmad®, Michael Kjger', Seren Baling Engelsen®,

Susanne Margrete Belling Johansen® Morten Arendt Rzmussen®™**, Aske Juul Lassen®, Tenna Jensen®,
Nina Beyer’, Anja Serena”, Frederico Jose Armando Perez-Custo®, Dennis Sandris Nielsen®,

Astrid Pernille Jespersert and Lars Holm™ @
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CALM

Individual

Skeletal muscle mass and
function/ gut microbiota
and metabolome

Socio-cultural and Consumer studies

historical paradigms | and development
of ageing of food prototypes

Lifestyle changes
in everyday practices

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

Unclear whether interventions to reducing sitting time
can influence sarcopenia

. Evidence base for efficacy of combined RET/ nutritional

supplementation trials for sarcopenia is thin (but
growing)

“Well designed and adequately powered, multicentre
trials at scale and internationally unified diagnostic
criteria promoting high-quality interventional trials”
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