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Key Points:
•

As we get older muscle strength, both force and power, is lost quicker than total muscle
mass.

•

This rapid age-related loss in strength can be explained, in large part, by the selective
decrease in size of the fast muscle fibers.

Aging is accompanied by a decline in strength, both force and power, which negatively impacts the
ability of older adults to perform daily activities, such as going up a flight of stairs2,3,4,5. Some studies
suggest that the age-related loss in total muscle mass, known as sarcopenia, is the main factor for the
loss in strength in older adults; however, the loss in strength occurs sooner and more rapidly than
sarcopenia suggesting other factors must be involved2,3,4. Although the cause for the age-related
decline in strength remains unknown, several explanations exist ranging from a reduced ability of the
brain to tell the muscle to activate to a loss in the quality of the remaining muscle itself 2,3,4,5.
One of the most likely explanations is that the muscle of older adults experience a selective loss
of the fast muscle (Figure 1A)1,3,4,5. Human muscles are made up of a mixture of muscle cells,
commonly known as fibers, that can be broadly categorized into slow and fast3,5. Compared to fast
muscle fibers, slow muscle fibers are much weaker relative to their size but do not tire (fatigue) as
easily3. It is well known that as we get older, the fast muscle fibers tend to get smaller whereas the slow
muscle fiber size is less affected5. Because of the large difference in the strength of the slow and fast
muscle fibers, it is possible that the selective loss in size of the fast muscle fibers can explain the rapid
loss in strength as we get older1,3,5. In support of this idea, a recent study observed a close association
between the size of the fast muscle and the loss in both force and power in a group of older compared
with younger men (Figure 1B)3.
As for now, this is a theory as there are several other factors that change as we get older and may be
contributing to the age-related loss in strength1,2,3,4,5. More studies are needed to test whether and how
much these factors contribute to the loss in strength so that we can come up with treatments to improve
strength and overall function in the aging population.
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Figure 1: The total muscle mass of the thigh was 22% lower in a group of old (82 yrs) compared with young men
(23 yrs), which was explained entirely by the loss in fast muscle with no age differences in the amount of slow
muscle (A). The age differences in the amount of fast muscle were closely associated with the lower power
outputs produced by the thigh muscles in the older compared with young men (B)3.

References
1. Teigen, L. E., Sundberg, C. W., Kelly, L. J., Hunter, S. K., & Fitts, R. H. (2020). Ca2+dependency of limb muscle
fiber contractile mechanics in young and older adults. American Journal of Physiology-Cell Physiology, 318(6).
doi:10.1152/ajpcell.00575.2019
2. Doherty, T. J. (2003). Invited review: Aging and sarcopenia. Journal of Applied Physiology, 95(4), 1717-1727.
doi:10.1152/japplphysiol.00347.2003
3. Sundberg, C. W., Hunter, S. K., Trappe, S. W., Smith, C. S., & Fitts, R. H. (2018). Effects of elevated H+ and Pi on
the contractile mechanics of skeletal muscle fibres from young and old men: implications for muscle fatigue in
humans. The Journal of physiology, 596(17), 3993–4015. https://doi.org/10.1113/JP276018
4. Reid, K. F., & Fielding, R. A. (2012). Skeletal muscle power: a critical determinant of physical functioning in older
adults. Exercise and sport sciences reviews, 40(1), 4–12. https://doi.org/10.1097/JES.0b013e31823b5f13
5. Lexell J. (1995). Human aging, muscle mass, and fiber type composition. The journals of gerontology. Series A,
Biological sciences and medical sciences, 50 Spec No, 11–16. https://doi.org/10.1093/gerona/50a.special_issue.11

2

