EDITORIAL

Physical Activity and Cardiovascular Risk:
10 Metabolic Equivalents or Bust
Lack of activity destroys the good condition
of every human being, while movement and
methodical physical exercise save it and
preserve it.
Plato1

I

t is no coincidence that the increase in
chronic disease in people corresponds with
the rapid decline in physical activity. The
dramatic shift in lifestyle and behavior during
the past 50 years is creating substantial challenges for the medical community to keep
patients healthy. This issue of Mayo Clinic
Proceedings includes a collection of articles that
address declining physical activity in the general population and the resulting cardiovascular risk and mortality. Collectively, these
articles highlight the importance of accurately
quantifying physical activity in populations,2,3
determining the threshold metric for cardiovascular risk,4,5 and systematically delivering
preventive recommendations to patients.6 Three
major points from these articles deserve emphasis: (1) ﬁtness, and not just fatness, is
important for stratifying cardiovascular risk; (2)
simple physiologic measures, such as resting
heart rate (RHR) and routine exercise testing,
can be highly predictive of risk; and (3) physical
activity should be recommended by all physicians, regardless of whether an institutional
protocol for exercise prescription is yet in place.
Fitness and Fatness
One recurring theme regarding the population
risk assessment for cardiovascular disease is that
declining daily physical activity and increasing
adiposity usually occur simultaneously. This
makes it difﬁcult to accurately assess energy expenditure (because many algorithms are
based on normal-weight individuals), determine
whether obese patients are getting enough cardioprotective activity, and make recommendations. In the article by Archer et al2 in the current
issue of the Proceedings, the authors validate a
method of quantifying physical activity at a
population level. Their research reinforces the
idea that individuals with higher adiposity
typically get less daily physical activity.

Similarly, physical activity recommendations may need to be modiﬁed for those in
higher body mass index (BMI) categories simply
because current estimates of risk are so heavily
inﬂuenced by body mass per se, to the relative
exclusion of lack of ﬁtness that accompanies
increased BMI. Speciﬁcally, current guidelines
may actually underestimate cardiovascular risk
and mortality in larger individuals. Abudiab
et al2 measured functional aerobic capacity in
normal-weight, overweight, and obese men
(based on BMI measurements) and correlated
these data with survival rates over a 14-year
observation period. They discovered that in all 3
BMI categories there was a signiﬁcant increase
in mortality when functional aerobic capacity
was less than 80% of predicted for the BMI
category.
Taken together, these aforementioned studies
emphasize that tackling the issue of physical
inactivity, independent of body mass, will have a
substantial effect on cardiovascular disease risk
and mortality, and this approach, if applied
broadly, can inexpensively improve populationwide health.
The importance of regular exercise as a
disease-preventing therapy is documented in a
recent meta-epidemiologic study that suggests
that in the few randomized trials on exercise
efﬁcacy, exercise training is similar to pharmacological interventions in reducing mortality
from cardiovascular disease.7 In addition, physical activity has broad-based effects beyond simple
cardiovascular conditioning and risk modulation,
eg, improvements in mental health and diminution of risk of dementia and brain aging,8 and
should perhaps be seen as the real “polypill.”9

See also pages
1398, 1408, 1420,
1427, 1446

Simple and Straightforward
From a physiologic perspective, some of the
most interesting and striking evidence of
beneﬁt from exercise comes from the observation of Saxena et al4 in this issue of the
Proceedings. These authors report that simply
assessing RHR, a measurement that is simple
to perform and is recorded at most patientphysician visits, can provide insights into
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cardiovascular risk.4 High RHR is already
associated with greater mortality, independent
of other risk factors.10,11 Saxena et al4 examined data from more than 50,000 patients and
determined that individuals with low RHR (ie,
<60 beats/min compared with >80 beats/min)
had a lower mortality risk. Such an observation
causes us to reexamine, on a patient-by-patient
basis, whether sinus bradycardia is an indicator
of health or illness. The Saxena et al4 observation also highlights the important, yet often
disregarded, role of vagal tone in cardiovascular
risk. Underlying cardiac abnormalities can
cause “remodeling” of the cardiac autonomic
nerves, yet exercise training enhances cardiac
parasympathetic activity.12 Thus, the disruption of sympathovagal balance may be an early
alteration in the pathogenesis of cardiovascular
disease and a key mechanism in fatal arrhythmias and sudden death.
Another basic approach to assessing risk
and establishing clinical thresholds is the
goal of achieving 10 metabolic equivalents
(METs, where 1 MET ¼ 3.5 mL of oxygen
consumed per kg body mass per min) on an exercise test. In patients with suspected cardiovascular abnormalities, there is evidence that those
who have 10 METs or greater exercise capacity
have an extremely low risk of death from
cardiovascular disease. This is true even in individuals with signiﬁcant coexisting cardiovascular risk factors.13 In this context, Fine et al,5
in this issue of the Proceedings, reported that in
more than 7500 patients reaching 10 METs,
there is little prognostic value of additional
cardiovascular testing. Speciﬁcally, they conclude that performing additional tests for
myocardial ischemia may not be useful if a
patient achieves high cardiorespiratory “work”
during stress testing and that there is little incremental value of testing patients for ischemic
echocardiographic abnormalities above 10
METs. However, some key questions remain.
Is this independent of age? For example, a
young individual achieving less than 10 METs
may be indicative of some pathologic condition. In addition, many of these studies are
conducted in men only, so is 8 METs the
appropriate threshold for women (because
women tend to have lesser maximum aerobic
capacity than men)?14 Perhaps most important, what activities are needed to help a
patient best “train” to achieve 10 METs?
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Propagating the Message to Patients and
Physicians
With all the evidence on the importance of
physical activity in reducing all-cause mortality
and the relatively simple evaluation techniques
that are available, not all physicians are emphasizing this importance with their patients.
This is elegantly summarized in the article by
Vouri et al,6 also in this issue of the Proceedings,
who review the challenges of physical activity
promotion in the health care system, additional
obstacles, and the importance of emphasizing a
straightforward message. When will physical
activity recommendations be a health systeme
based goal as opposed to a largely individual
patient goal? How long will it be until exercise
prescriptions will simply be transferred to an onstaff exercise physiologist? When will physical
activity become an essential vital sign? How do
physicians and other providers make physical
activity a priority and model health behaviors
accordingly? How can recommendations be
simpliﬁed for the most sedentary patients? As
physical activity continues to emerge as a risk
factor for many chronic diseases, it will be
necessary for the health care community to ﬁnd
solutions.
Ten Metabolic Equivalents or Bust?
Given the 10 METs data and other recommendations reviewed previously herein, one interesting question is who can achieve 10 METs of
aerobic activity? The short answer is that most
middle-aged people can achieve 10 METs with
regular exercise training, and values nearly this
high are possible in older people as well.15 In
fact, this level of ﬁtness is possible even in
middle-aged men with coronary artery disease
who engage in supervised vigorous exercise
training,16 and this training program can be
successfully maintained for years.17 Importantly, training in most patient populations is
incredibly safe, with adverse event rates lower
than those for drug interventions and other
therapies, and this remains true for higherintensity exercise training.18 Thus, although
more and more evidence points to the value of
physical activity in general, and higher-intensity
exercise in particular, the struggles of the
medical community to systematically promote
physical activity and exercise continue. The 5
articles that we highlighted from the current
issue of Mayo Clinic Proceedings provide more
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evidence and useful recommendations to solve
this ongoing problem.
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