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Editorial
Sarcopenia Should Reflect the Contribution of Age-Associated
Changes in Skeletal Muscle to Risk of Morbidity and Mortality
in Elderly People
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The loss of skeletal muscle mass with advancing age is a universal
phenomenon. The trajectory of this loss of muscle is remarkably
variable and its etiology complex and multifactorial. The term, sar-
copenia, was initially described as the age-associated decrease in
skeletal muscle mass and was thought to be similar to the phenom-
enon of osteopenia, the age associated loss of bone density that is
predictive of an increase in risk of a bone fracture.1,2 The loss of
muscle mass was thought to be the primary cause of decreased
strength and functional capacity and a predictor of risk of disability or
other outcomes. Indeed, a cross-sectional study with a wide range of
ages from my laboratory seemed to confirm this idea, when we found
that there were no significant age-associated differences in muscle
strength when strength was expressed as a function of muscle mass.3

Frontera et al4 demonstrated that 90% of the loss in strength over 12
years was explained by decreased muscle cross-sectional area and
initial muscle strength. However, a number of longitudinal studies
have demonstrated that the loss of skeletal muscle mass and force
production is not tightly linked, and among very old men and
women, muscle size explains only 6% of the variability in muscle
strength.5 In general, there is a greater loss of muscle strength than
mass and weakness appears to be more closely associated with risk of
disability and mortality.6 However, there are a number of age-
associated changes in many properties of skeletal muscle that may
contribute to morbidity and mortality.7 Skeletal muscle is the primary
site of glucose disposal and resistance of glucose transport into
muscle is strongly associated with risk of type 2 diabetes along with a
sequelae of conditions including microvascular disease, neuropathy,
nephropathy, and eye damage (including cataract). Decreased muscle
mass is the largest contributor to the age- associated decrease in basal
metabolic rate,8 and the reduced energy requirement of elderly
people to the well-characterized increased body fatness in elderly
people. The broad range of metabolic and contractile changes that
occur with advancing age and their contribution not only to weakness
but to many of the diseases of aging should cause a rethinking of the
term sarcopenia and what components of muscle function and
metabolism should be measured to assess morbidity and mortality9

and how better to define sarcopenia.
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While there is little dispute that loss of muscle mass with
advancing age, sarcopenia, is a universal phenomenon, one of the
central questions that remains controversial is this: when does an
individual become sarcopenic? As new pharmacologic treatments
with the potential to reverse muscle loss advance, the determination
of who should be treated for the condition of sarcopenia is not
straightforward. This controversy stems from the fact that amount of
the loss of muscle mass does not always correspond to an equivalent
reduction in muscle strength or function. Because muscle weakness is
more closely associated with risk of disability than amount of muscle,
the term dynapenia10 has been used to describe the loss of strength
with advancing age. This has prompted consensus groups attempting
to address this question to describe the condition of sarcopenia as a
patient with low muscle function and mass. This definition would
allow clinicians to identify patients with low functional capacity
because of loss of muscle for treatment. The research by Hirani et al11

helps to more firmly establish the risk of sarcopenia as defined by
different consensus groups. The study examined the risk associated
with 3 different definitions of sarcopenia: sarcopenia I was charac-
terized as low muscle mass only; sarcopenia II, low muscle mass and
weakness; and sarcopenia III, low muscle mass, weakness, and slow
gait speed. As expected, sarcopenia III (weakness, slow gait speed,
and low muscle mass) was most strongly associated with increased
risk of disability. This increased risk compared with sarcopenia I or II
is likely due to the fact that slow gait speed12 and weakness13 have
been independently associated with increased risk even when not
considered with low amount of muscle. Importantly, this study11 also
reports that sarcopenia I, II, and III are associated with increased risk
of institutionalization and mortality, and the adjusted risks for in-
stitutionalization and mortality are significant for sarcopenia I and
not dramatically increased by weakness and/or slow gait speed. This
demonstrates the independent effects that low muscle mass alone
confers on these risk factors. Appendicular lean mass was assessed
using dual-energy X-ray absorptiometry. Age is associated with
increased intramyocellular fat14 and, as a result, the amount of
functional muscle in elderly people is likely significantly over-
estimated by dual-energy X-ray absorptiometry, which may lead to
an underestimate of true risk of sarcopenia I.

This study has some important limitations that are pointed out by
the authors. Women were not part of this study and the data for
appendicular lean mass, strength, and gait speed were not
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longitudinal. The increased prevalence of all classifications of sarco-
penia with increasing age strongly indicates increased severity with
advancing age and without knowledge of the changes in muscle mass
or function, the causes of variability in risk with advancing age
remain unknown. Skeletal muscle is one of the most dynamic tissues
in the human body. It adapts to changes in level of physical activity,
diet, endocrine function, and more. The study of Hirani et al11 pro-
vides an important assessment of the considerable risk of loss of
muscle mass and contractile function in men. Perhaps a more
comprehensive definition of sarcopenia to include the primary role of
skeletal muscle in determination of age-associated morbidity and
mortality risk should also include insulin resistance and basal
metabolic rate. Both additional factors can be easily assessed with a
fasting blood sample (homeostatic model assessment) and an esti-
mate of basal metabolic rate (from Harris-Benedict equation). These
additional measurements along with an accurate measure of muscle
mass and strength should be components of the definition of sarco-
penia and could provide an index of the actual contribution of skel-
etal muscle to age associated risk to morbidity and mortality.
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