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Hippocrates: 460-377 B.C.

άAll parts of the body, if used in moderation

and exercised in laboursto which each is

accustomed, become thereby healthy and

well developed and age slowly; but if they

are unused and left idle, they become liable

to disease, defective in growth and age

qǳƛŎƪƭȅέ

The benefits of exercise



Morris, Lancet 1953

Study in London transport and postal workers

First evidence of health benefits

30%
25%



Exercise / physical activity publications

PubMed



Exercise recommendations

Haskell, MSSE 2007

CDC database

150 min/week at a moderate intensity

or

75 min/week at a vigorous intensity



The general dogma
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9ȄǘǊŜƳŜ ŜȄŜǊŎƛǎŜ Ƴŀȅ ƘǳǊǘ ȅƻǳǊ ƘŜŀǊǘΧ



Is there an upper limit?

Low High

H
e

a
lth

 R
is

k

Most benefit of exercise

No exercise
(highest risk)

Physical activity (min/week)

Low High Highest

Too much exercise hypothesis

Low

High

?



Cardiac biomarker release Arrhythmias Coronary atherosclerosis

Myocardial fibrosis
Cardiac dysfunction

Potential harmful exercise-induced adaptations

Sudden death Life expectancy
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Sudden cardiac death during exercise

ÅInclusion of all USA (half) marathons between 2000 - 2010

ÅN=59 cases of cardiac arrest among 10.9 million athletes
Å 42 deaths / 17 survivors
Å Incidence marathon: 1.01 per 100,000
Å Incidence half marathon: 0.27 per 100,000

Kim, NEJM 2012



Sudden cardiac death during exercise

Bagnall, NEJM 2016

The overall risk for sudden cardiac death is low, but present.
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