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1. Introduction
There has been much to-do about the Obesity epi-

demic [1–3]. The so-called metabolic health detriments
associated with Obesity have been promoted for years.
Much effort and scientific inquiry has been dedicated to hu-
man longevity related to alterations in body weight. From
epidemiological data, this appears to be of minor impor-
tance in the study of longevity. In this review, I provide
compelling evidence that muscle strength is predictive of
longevity regardless of other potential negative health al-
tering “metabolic” factors. This is in both in middle age
and older individuals. This is important for public health
and may point us in the direction in the remainder of the
21st century. Succinctly, high muscle strength regardless
of many other factors will prolong a person’s life.

2. Effect of Muscle Mass and Strength on
All-Cause Mortality

With regard to the muscle mass on mortality rate,
Abramowitz et al. [4] reported that at any body mass index
at or above 22 participants with low muscle mass had in-
creased propensity for diabetes and higher all mortality rate
(adjusted). The higher the appendicular muscle mass the
lower the level of mortality. These findings were similar
in smokers and non-smokers. These results were the same
after unintentional weight loss, early mortality, chronic ill-
ness, participants performing muscle-strengthening exer-
cises or other chronic physical activity were excluded.

Metter et al. [5], when he was with the National In-
stitutes of Aging, performed a number of investigations on
the relationship between muscle mass, muscle strength, and
all-cause mortality. In 2002, they evaluated grip strength,
24 hours urinary creatinine for muscle mass, and physi-
cal activity levels in individuals greater than 60 years of
age, those alive vs. dead had a greater length of follow up,
greater physical activity, and greater grip strength. The de-
cline in strength was related to increased death rate. For
those individuals 60 and older, the absolute level of mus-
cle strength (as measured by grip strength) was predictive
of mortality. The authors concluded that the muscle mass
and physical activity are important predictors of mortality
but they are over-shadowed by strength and the rate of loss
of strength regarding the mortality rate. In a subsequent
study in 2004, Metter et al. [6] reported that 10–15 second
arm cranking power led to a significant positive relationship

with longevity. Arm cranking power requires both strength
(force) and higher velocity movements. This was a stronger
predictor of longevity than isometric (static) strength gen-
erating capacity. Dynamic power requires more of a neu-
rologic component than static (isometric) strength and thus
this may explain the greater longevity of those with higher
10–15 second power output.

Rantanan et al. [7] followed individuals whowere 45–
68 years of age for 30 years. Flying in the face of the theory
of the effects of elevated weight on longevity, these authors
found that death was the lowest in highest BMI category of
the study (25 kg/m2). Interestingly, an additional finding
was those in highest grip strength category had the lowest
mortality. A BMI of 25 is about in the middle of the normal
range of BMI’s with 30 being obese and 18.5 being about
the low end of normal.

Ran et al. [8] reported that the level of low muscle
mass in their population was 33% when defined by ap-
pendicular lean muscle mass. For people with low muscle
strength all-causemortality was higher regardless of muscle
mass. These investigators found that the association of low
muscle strength on all-cause mortality was independent of
level of metabolic syndrome, leisure time physical activity
or sedentary time.

In a very large epidemiological study (502,293 pa-
tients; 54% women), Celis-Morales et al. [9] reported that,
in individuals originally 40–69 years of age who were fol-
lowed for approximately 7 years, for every 5 kg decrease
in grip strength for men there was a 16% greater chance of
all-cause mortality.

In Korean co-hort, Eun-J Bae et al. [10] reported that
the weakest group had a 2.6 (260% greater) mortality rate
than the strongest group.

For elderly individuals (61–74 years of age), Laukka-
nen et al. [11] reported that strongest individuals regarding
grip strength had 34% lower risk of death than the weakest
individuals.

In an excellent meta-analysis of 38 studies (nearly 2
million data points/people), Antonio Garcia-Hermoso et al.
[12] reported all-cause mortality was inversely related to
grip strength and also that higher knee extension strength
was also related to a substantial (14%) decreased risk of
death.
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3. Conclusions
It is clear from the above discussion that muscle

strength, regardless of other factors such as metabolic syn-
drome, physical activity, and smoking is predictive of
longevity. This is a call to action for individuals to engage
in resistance exercise training and other strengthening ac-
tivities and to ingest appropriate nutrition to support such
activities.

4. Potential Mechanisms for the Relationship
of Muscle Strength and Low Mortality

Clearly, proper strength training, sufficient sleep,
proper nutrition (i.e., weight-maintenance and even a posi-
tive energy balance-since strength is predictive of longevity
in the face of metabolic syndrome) including proper
macronutrient percentages for training and supporting suf-
ficient male hormone levels, and including nutritional sup-
plementation, and if necessary and only under the care of
a Physician, Testosterone Replacement Therapy. Further-
more, good hygiene and avoiding communicable infections
(e.g., COVID-19) and other possible immunosuppressive
activities (e.g., overtraining syndrome) would be also im-
portant for a high level of strength.
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