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Birth rates
Life expectancy
Migration

The 2021 Ageing Report: Economic & Budgetary Projections for the EU Member States (2019-2070). European Commission, 2021.



Decade of healthy ageing: baseline report. Summary. Geneva: World Health Organization, 2021.



Barnett et al, The Lancet, 2012.



Granic et al., Clinical Science, 2023.

Muscle volume ↓
Intramuscular (and subcutaneous) fat ↑

Muscle fibers
Type II fibers (number & volume) ↓
More grouped type I fibers 
More varied muscle fiber size and shape



Grosicki et al., J Physiol, 2022.



Sayers et al., Nat Rev Dis Primers, 
2024.

Cruz-Jentoft et al., Age Ageing, 2018



Van Roie et al., Exp Gerontol, 2018.

POWER FORCE

Men (>45y) -1.4%/year -1.0%/year

Women (>45y) -1.9%/year -1.4%/year

Muscle architecture
↓ CSA
↓ pennation angle
↓ fascicle length
Changes in fiber type

Neural adaptations
↓ motor unit recruitment
↓ MU discharge rate
↑ antagonist co-activation

Baroni et al., J Appl Biomech, 2013; Deschenes, Sports Med, 2004;
Klass et al., J Appl Physiol, 2008; Lexell, J Nutr, 1997.



Alcazar et al., J Cachexia Sarcopenia Muscle, 2023.

Middle-aged (40-60 years): ♂ -1.1% ♀ -1.4%/year

Older (60+years): ♂ -2.2% ♀ -2.4%/year





Li et al., Med Sci Sports Exerc, 2018.



Lund Bay & Klarlund Pedersen, Frontiers Physiol, 2020.







Abou Sawan et al., Exercise, Sport, and Movement, 2023.

Kirk et al., Nature Reviews Endocrinology, 2025.



Izquierdo et al., J Nutr Health Aging, 2025.



Fuchs et al., Int J Sports Nutr Exercise Metab, 2024.



WHO guidelines on physical activity and sedentary behaviour. Geneva: World Health Organization; 2020. 



Izquierdo et al., J Nutr Health Aging, 2025.

TRAINING PRINCIPLES
• Progressive ‘overload’
• Specificity

UNDERTRAINING 
more dangerous than

OVERTRAINING!

• 2-3x/week 

• Progress to 70-80% 1-RM ~ RPE 15-18

• 1-3 sets
• 8-12 repetitions
• 6-10 exercises, large muscle groups, multi-joint

• Power exercises 40-60% 1-RM ~ RPE 13-15  



• Contra-indications? 
• Older adults afraid
• Therapists/coaches too hesitant



“It does not require a maximal or near maximal load to recruit a large amount of 
muscle fibers. It simply requires a (near) maximal effort, which occurs near or at 
the end of any commonly used RM performance.” 
(Carpinelli, 2008)



12-week training (3x/w)PRE POST 24-week detraining FU
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• Similar training volume and until volitional fatigue:

High and low load equally effective for hypertrophy
(Alegre et al., 2015; Bemben et al., 2000; Schoenfeld et al., 2017; 
Van Roie et al., 2013)

High load: greater gains in 1-RM, but not in non-specific strength
(Anderson & Kearney, 1982; Campos et al., 2002; Holm et al., 2008; Mitchell et al., 2012; Schoenfeld et al., 2014; 
Van Roie et al., 2013)

High and low load equally effective for functional capacity
(Steib, Schoene, & Pfeifer, 2010; Van Roie et al., 2013)



• Muscle strength and functional capacity remain elevated after up to 6 
months of detraining

• Muscle volume returns to baseline levels (already after 3 months)

(Bickel, Cross, & Bamman, 2011; Buendia et al., 2025; Correa et al., 2013; Hakkinen et al., 2000; Henwood & Taaffe, 2008; 
Ivey et al., 2000; Kennis et al., 2013; Taaffe & Marcus, 1997; Trappe et al., 2002; Van Roie et al., 2013)

Long-term improved muscle quality



Walker et al, J Strength Cond Res, 2018.



Blocquiaux et al., Exp Gerontol, 2020.



Kennis et al., Arch Phys Med Rehab, 2013.



Long-term adherence?

Van Roie et al., Gerontology, 2015



Baggen et al., Exp Gerontol, 2019

Step-training: 3x/week, 12w
2 x 32 reps per side
Forward step
Lateral step



Baggen et al., Exp Gerontol, 2019.

Progressive step height

Weighted vest at max. step height

Different starting levels





+13.7 ± 16.5%

+19.5 ± 12.2%



TRAINING PRINCIPLES!

Frequency > volume!

REPEAT!

Fyfe et al., Sports Med, 2022



Muscle power declines progressively from the 4th decade onwards, and more than
muscle strength and muscle mass

Muscle = locomotor + metabolic organ → sarcopenia affects more than locomotor 
function alone!

Priority nr. 1 in older adults (never TOO old!)

Benefits go far beyond ‘building muscle’ or ‘gaining strength/power’

Progressive overload & consistency is key

Long-term adherence is challenging
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