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The “classification of sports” section has been a part
of each iteration of the recommendations for partici-
pation in sports and provides a framework by which
athletes with heart disease can be prescribed or pro-
scribed specific sports for participation (1–3). For the
36th Bethesda Conference, an earlier version of the
Figure was constructed that characterized sports by
their strength component, expressed as the relative
intensity of static muscle contractions (percentage
of a maximal voluntary contraction), and their

endurance component, reflected by the relative in-
tensity of dynamic exercise (regular contraction of
large muscle groups) or percentage of maximal aero-
bic power ( _Vo2max) (3). The rationale for a classifica-
tion scheme applicable to the competitive athlete
with cardiac disease is based on the well-described
hemodynamics of each different type of exercise
(static versus dynamic) (3,4), as well as the apparent
cardiac adaptation of athletes who compete in these
sports (5), which reflects the chronic load on the
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cardiovascular system. The underlying principle is that
specific cardiovascular conditions may be more or less
susceptible to complications (primarily ischemia, heart
failure, or vascular compromise) based on unique char-
acteristics of each lesion and the load placed on the heart
during athletic competition.

Static contractions stimulate mechanical and metabolic
afferents in skeletal muscle, which leads to large, sus-
tained changes in blood pressure via the exercise pressor
reflex (6–8). The larger the muscle mass involved, the
greater the intensity of contraction, and the greater the
rise in blood pressure (9); incorporation of a Valsalva
maneuver during contractions will acutely and tran-
siently increase transmural arterial pressure markedly
in blood vessels outside of the chest, although left ven-
tricular (LV) afterload does not appear to increase
(10) because of a balanced rise in intracardiac and

intrathoracic pressure inside the chest. Dynamic exercise
increases the demand for blood flow and cardiac output
in proportion to the metabolic demand ( _Vo2): for every
1 L/min increase in oxygen uptake, there is an obligate
requirement for a 5 to 6 L/min increase in cardiac output
(4,11) as a function of the Fick equation. This increase is
independent of age, sex, or fitness (4,12,13).

Both dynamic and static exercise result in an increase
in myocardial oxygen demand: heart rate, wall tension
(before and after the contraction, which determines pre-
load and afterload), and contractile state of the LV (14).
During high-intensity dynamic exercise, there is a large
increase in heart rate and an increase in stroke volume
that is achieved by both an increase in end-diastolic vol-
ume (Frank-Starling mechanism) (15) and a decrease in
end-systolic volume (increased contractile state); for
athletes, the most important factor is the increase in

FIGURE Classification of Sports

This classification is based on peak static and dynamic components achieved during competition; however, higher values may be reached during training.

The increasing dynamic component is defined in terms of the estimated percentage of maximal oxygen uptake ( _Vo2max) achieved and results in an increasing

cardiac output. The increasing static component is related to the estimated percentage of maximal voluntary contraction reached and results in an increasing

blood pressure load. The lowest total cardiovascular demands (cardiac output and blood pressure) are shown in the palest color, with increasing dynamic

load depicted by increasing blue intensity and increasing static load by increasing red intensity. Note the graded transition between categories, which

should be individualized on the basis of player position and style of play. *Danger of bodily collision (see Table for more detail on collision risk).

†Increased risk if syncope occurs. Modified from Mitchell et al. (3) with permission. Copyright ª 2005, Journal of the American College of Cardiology.
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