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“Exercise is the most effective way to improve health and lifespan, and that it can delay 

death and prevent physical and cognitive decline. ”

Dr. Peter Attia



Sarcopenia and How to Preserve Strength in the Aged

Objectives

1. Describe the characteristics of an aged skeletal muscle.

2. Identify the diagnosis of Sarcopenia and it's effects on other diseases -
including cardiopulmonary.

3. Explain the importance of exercise to the aged skeletal muscle.

4. Create a program (data on exercise and nutrition) to preserve muscle 
strength in the aged.



The Aged Skeletal Muscle: Defining Sarcopenia

• ↓ Strength 2%-4%/ year starting at age of 
50-60y.

• ↓ CSA by 40%

• ↑ intramuscular adipose tissue (30-50%).

• ↑ fibrosis between muscle fibers (~ 17%).

https://kaorukashima.com/2014/01/06/do-you-have-

muscle/
Ramos, 2018

https://kaorukashima.com/2014/01/06/do-you-have-muscle/
https://kaorukashima.com/2014/01/06/do-you-have-muscle/


The Aged Skeletal Muscle: Defining Sarcopenia

• Risk Factors/Causes
• Lifestyle
• Disease

• Diagnosis
• SARC-F
• Functional tests
• Imaging

• Formally recognized as a 
muscle disease in the 
International Classification of 
Disease (ICD-10: M62).

Dennison, E.Nat Rev Rheumatol 13, 340–347 (2017). https://doi.org/10.1038/nrrheum.2017.60



The Aged Skeletal Muscle: Sarcopenia as a Comorbidity

Ken-ichiro Sasaki,, Journal of Cardiology, Volume 79, Issue 5,2022,Pages 

596-604,ISSN 0914-5087,https://doi.org/10.1016/j.jjcc.2021.10.013. 



The Aged Skeletal Muscle: Sarcopenia as a Comorbidity

Sugimoto, K.(2016). Sarcopenia in Diabetes Mellitus. In: Inaba, M. (eds) 

Musculoskeletal Disease Associated with Diabetes Mellitus. 

https://doi.org/10.1007/978-4-431-55720-3_16



The Aged Skeletal Muscle:  The Mechanisms of  Sarcopenia

Köller, M. Wien Med Wochenschr 173, 97–103 (2023). 

https://doi.org/10.1007/s10354-022-00927-0



The Aged Skeletal Muscle: Inflammaging

de Lemos Muller, C.H., . J. of SCI. IN SPORT AND EXERCISE 1, 97–115 

(2019). https://doi.org/10.1007/s42978-019-0015-6

• Low, chronic inflammatory response 
coupled with immunosenescence.

• ↑ insulin resistance, impaired glucose 
tolerance and T2DM.

• Impaired myokines



The Aged Skeletal Muscle: Oxidative Stress and Dysfunctional Protein Turnover

Tieland, 2018

Baumann JAP 2016

- Damages lipids, proteins and DNA.

- Weak antioxidant system.

- Accumulation of protein aggregates, apoptosis & ↓ protein synthesis.



The Aged Skeletal Muscle: Blood Flow and Mitochondria

• 12-25% ↓ capillarization (refraction) than young.

• ↑ insulin resistance, impaired glucose tolerance and T2DM; abnormal mitochondria shape. 

Ramos, 2018



The Aged Skeletal Muscle: Impaired Muscle Repair

Improved muscle repair

Aged into young Young into age Conboy,2005

Fountain of Youth?

Dysfunctional adult skeletal muscle stem cells → fibrosis, ↓ Sat cell #s, poor muscle repair.



The Effect of  Exercise Training on the Aged Skeletal Muscle

• ↑ Capillarization.

• ↓ # of abnormal NMJs 

• Enhance muscle repair (to an extent)

• Enhanced mitochondria

• Less falls

• Increased bone mineral density

• Manage blood glucose levels

• Comorbidity Disease Tx



Exercise Testing & Prescription  for the Aged Skeletal Muscle

• Most do not require a test prior to starting a program

• Pre-testing Considerations

• Ex Test (CV)- Choosing the mode (TM vs. bike)

• Ex Test (Muscle fitness)

• Ex Test (Gait + Balance): assessments to determine lower-extremity strength 
and function



American College of Sport Medicine’s 

Guidelines

Intensity and duration of PA should be light at the 

beginning in particular for older adults who are highly 

deconditioned, functionally limited, or have chronic 

conditions that affect their ability to perform physical 

tasks.



Exercise Testing & Prescription for the Aged Skeletal Muscle- Prioritize 
Physical Activity Needs

• Start  w/ 1 component of exercise at a time

• Significant strength or balance deficits should be addressed prior to starting an 
aerobic training program.

• Why?

• Individuals with sarcopenia, a marker of frailty, need to increase muscular 
strength before they are physiologically capable of engaging in aerobic training. 



Chodzko-Zajo ACSM

S Ex for Older Adults,2014



Chodzko-Zajo ACSM

S Ex for Older Adults,2014



Other Treatments for Sarcopenia

• Protein intake – leucine- 30g 
protein

• Vitamin D- 880 IU/D

• Omega-3 fatty acids

• Caloric Restriction 20%-40% 

https://optimisingnutrition.com/leucine-foods/#h-how-much-leucine-do-you-

need

McCormick 2018, 

Breen Nutr Metab (Lond) 8, 68 (2011). https://doi.org/10.1186/1743-7075-8-68

H. Cheng, Br J Nutr, 119 (2018), pp. 527-542.

Cereda E,. Nutrients. 2022; 14(7):1524. https://doi.org/10.3390/nu14071524

https://optimisingnutrition.com/leucine-foods/
https://optimisingnutrition.com/leucine-foods/
https://doi.org/10.1186/1743-7075-8-68
https://doi.org/10.3390/nu14071524


Exercise Testing & Prescription  for the Aged Skeletal Muscle: NEW 
INSIGHTS- Heavy Resistance Training

• HRT= 3 sets of 6-12 reps at 70-
85% 1 RM

• MIT= 3 sets 10-18 reps at 50-60% 
1 RM.

Bloch-Ibenfeldt. BMJ Open Sport & Exercise Medicine 2024;10:e001899. doi:10.1136/ 

bmjsem-2024-001899.



Exercise Testing & Prescription  for the Aged Skeletal Muscle: NEW INSIGHTS

Shen Y., Journal of Cachexia, Sarcopenia and Muscle, 14, 1199 

1211, https://doi.org/10.1002/jcsm.13225

https://doi.org/10.1002/jcsm.13225


Exercise Testing & Prescription  for the Aged Skeletal Muscle-
Neuromotor (Balance) Exercises for frequent fallers

• How can we prevent the increase of falls in the aged?

• Neuromuscular training –2-3D/wk

• Progressively difficult postures that  base of support
• 2-legged stand, semi-tandem stand, tandem stand, 1-legged stand

• Dynamic movements that perturb the COG
• tandem walk, circle turns

• Stressing postural muscles 
• heel, toe stands

•  Sensory input 
• Stand w/ eyes closed

• Tai chi



Chodzko-Zajo ACSM

S Ex for Older Adults,2014



Molecular Exercise Myology Lab Members

THANK YOU  



• Bloch-Ibenfeldt M, Theil Gates A, Karlog K, et al. Heavy resistance training at retirement age induces 4-year lasting beneficial effects in muscle strength: a long-term follow-up of an RCT. BMJ Open Sport & 
Exercise Medicine 2024;10:e001899. doi:10.1136/ bmjsem-2024-001899.

• Ken-ichiro Sasaki, Yoshihiro Fukumoto, Sarcopenia as a comorbidity of cardiovascular disease,Journal of Cardiology,Volume 79, Issue 5,2022,Pages 596-604,ISSN 0914-
5087,https://doi.org/10.1016/j.jjcc.2021.10.013.(https://www.sciencedirect.com/science/article/pii/S0914508721002860).

• Sugimoto, K., Wang, CC., Rakugi, H. (2016). Sarcopenia in Diabetes Mellitus. In: Inaba, M. (eds) Musculoskeletal Disease Associated with Diabetes Mellitus. Springer, Tokyo. https://doi.org/10.1007/978-4-
431-55720-3_16.

• Ramos Ex and Soirt Scuebces Reviews, 2018 DOI: 10.1249/JES.0000000000000151.

• Dennison, E.Nat Rev Rheumatol 13, 340–347 (2017). https://doi.org/10.1038/nrrheum.2017.60.

• Köller, M. Wien Med Wochenschr 173, 97–103 (2023). https://doi.org/10.1007/s10354-022-00927-0.

• de Lemos Muller, C.H., . J. of SCI. IN SPORT AND EXERCISE 1, 97–115 (2019). https://doi.org/10.1007/s42978-019-0015-6.

• Tieland, M. J. of Cachexia, Sarcopenia and Muscle 9:30-19, 2018. 

• Baumann CW. JAP 121: 1047-1052, 2016.

• Conboy, I.  Nature. 2005 Feb 17;433(7027):760-4.

• Taetzsch T. Curr Opin Physiol 4:57-64, 2018.

• Arthur, IJBS 2012

• Shen Y., Shi Q., Nong K., Li S., Yue J., Huang J., et al (2023) Exercise for sarcopenia in older people: A systematic review and network meta-analysis, Journal of Cachexia, Sarcopenia and Muscle, 14, 1199–
1211, https://doi.org/10.1002/jcsm.13225

• McCormick R, Biogerontology 19:519-536, 2018 https://doi.org/10.1007/s10522-018-9775-3(0123456789().,-volV()0123456789().,-volV)

• Breen, L., Phillips, S.M. Skeletal muscle protein metabolism in the elderly: Interventions to counteract the 'anabolic resistance' of ageing. Nutr Metab (Lond) 8, 68 (2011). https://doi.org/10.1186/1743-7075-8-68.

• Cereda E, Pisati R, Rondanelli M, Caccialanza R. Whey Protein, Leucine- and Vitamin-D-Enriched Oral Nutritional Supplementation for the Treatment of Sarcopenia. Nutrients. 2022; 14(7):1524. 
https://doi.org/10.3390/nu14071524

• H. Cheng, J. Kong, C. Underwood, P. Petocz, V. Hirani, B. Dawson, et al. Systematic review and meta-analysis of the effect of protein and amino acid supplements in older adults with acute or chronic 
conditions. Br J Nutr, 119 (2018), pp. 527-542

REFERENCES

https://www.sciencedirect.com/science/article/pii/S0914508721002860
https://doi.org/10.1038/nrrheum.2017.60
https://doi.org/10.1007/s10354-022-00927-0
https://doi.org/10.1007/s42978-019-0015-6
https://www.ncbi.nlm.nih.gov/pubmed/15716955
https://doi.org/10.1002/jcsm.13225
https://doi.org/10.1186/1743-7075-8-68
https://doi.org/10.3390/nu14071524

	Slide 1: Sarcopenia and How to Preserve Strength in the Aged
	Slide 2: Sarcopenia and How to Preserve Strength in the Aged  Objectives
	Slide 3: The Aged Skeletal Muscle: Defining Sarcopenia 
	Slide 4: The Aged Skeletal Muscle: Defining Sarcopenia
	Slide 5: The Aged Skeletal Muscle: Sarcopenia as a Comorbidity 
	Slide 6: The Aged Skeletal Muscle: Sarcopenia as a Comorbidity 
	Slide 7: The Aged Skeletal Muscle:  The Mechanisms of Sarcopenia 
	Slide 8: The Aged Skeletal Muscle: Inflammaging
	Slide 9: The Aged Skeletal Muscle: Oxidative Stress and Dysfunctional Protein Turnover
	Slide 10: The Aged Skeletal Muscle: Blood Flow and Mitochondria 
	Slide 11: The Aged Skeletal Muscle: Impaired Muscle Repair 
	Slide 12: The Effect of Exercise Training on the Aged Skeletal Muscle
	Slide 13: Exercise Testing & Prescription  for the Aged Skeletal Muscle
	Slide 14
	Slide 15: Exercise Testing & Prescription for the Aged Skeletal Muscle- Prioritize Physical Activity Needs
	Slide 16
	Slide 17
	Slide 18: Other Treatments for Sarcopenia
	Slide 19: Exercise Testing & Prescription  for the Aged Skeletal Muscle: NEW INSIGHTS- Heavy Resistance Training
	Slide 20: Exercise Testing & Prescription  for the Aged Skeletal Muscle: NEW INSIGHTS
	Slide 21: Exercise Testing & Prescription  for the Aged Skeletal Muscle- Neuromotor (Balance) Exercises for frequent fallers
	Slide 22
	Slide 23:  Molecular Exercise Myology Lab Members
	Slide 24

