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A broad range of variations in heart rates and rhythms,
specific cardiac arrhythmias, and atrioventricular (AV)
and intraventricular conduction disturbances are
observed in athletes. Although most are common
among nonathletes as well, the special circumstances
and pressures related to athletic performance demand
a high level of attention. The distinction between
normal variants, often exaggerated by the specific
physiology of the conditioned athlete, and arrhythmias

that may be symptomatic or life-threatening may be
significant challenges.

BRADYCARDIA

Sinus Bradycardia

Sinus bradycardia, defined as a sinus rate <60 beats
per minute (bpm), is common in the athlete (1).
Generally, it is attributed to enhanced vagal tone

*On behalf of the American Heart Association Electrocardiography and

Arrhythmias Committee of the Council on Clinical Cardiology, Council on

Cardiovascular Disease in the Young, Council on Cardiovascular and

Stroke Nursing, Council on Functional Genomics and Translational

Biology, and the American College of Cardiology.

The American Heart Association and the American College of Cardi-

ology make every effort to avoid any actual or potential conflicts of

interest that may arise as a result of an outside relationship or a per-

sonal, professional, or business interest of a member of the writing

panel. Specifically, all members of the writing group are required to

complete and submit a Disclosure Questionnaire showing all such re-

lationships that might be perceived as real or potential conflicts of

interest. The Preamble and other Task Force reports for these pro-

ceedings are available online at www.onlinejacc.org (J Am Coll Cardiol

2015;66:2343–9; 2350–5; 2356–61; 2362–71; 2372–84; 2385–92; 2393–7;

2398–405; 2406–11; 2424–8; 2429–33; 2434–8; 2439–43; 2444–6; and

2447–50).

This statement was approved by the American Heart Association

Science Advisory and Coordinating Committee on June 24, 2015, and

the American Heart Association Executive Committee on July 22, 2015,

and by the American College of Cardiology Board of Trustees and

Executive Committee on June 3, 2015.

The American College of Cardiology requests that this document be cited

as follows: ZipesDP, LinkMS, AckermanMJ, Kovacs RJ,MyerburgRJ, Estes

NAM3rd; on behalf of the AmericanHeart Association Electrocardiography

and Arrhythmias Committee of the Council on Clinical Cardiology, Council

on Cardiovascular Disease in the Young, Council on Cardiovascular and

Stroke Nursing, Council on Functional Genomics and Translational

Biology, and the American College of Cardiology. Eligibility and disquali-

fication recommendations for competitive athletes with cardiovascular

abnormalities: Task Force 9: arrhythmias and conduction defects: a sci-

entific statement from the American Heart Association and American

College of Cardiology. J Am Coll Cardiol 2015;66:2412–23.

This article has been copublished in Circulation.

Copies: This document is available on the World Wide Web sites of the

American Heart Association (http://my.americanheart.org) and the

American College of Cardiology (www.acc.org). For copies of this docu-

ment, please contact Elsevier Inc. Reprint Department via fax (212-633-

3820) or e-mail (reprints@elsevier.com).

Permissions: Multiple copies, modification, alteration, enhancement,

and/or distribution of this document are not permitted without the ex-

press permission of the American College of Cardiology. Requests may be

completed online via the Elsevier site (http://www.elsevier.com/about/

policies/author-agreement/obtaining-permission).

J O U R N A L O F T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y V O L . 6 6 , N O . 2 1 , 2 0 1 5

ª 2 0 1 5 B Y T H E A M E R I C A N H E A R T A S S O C I A T I O N , I N C . A N D

T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y F O U N D A T I O N

I S S N 0 7 3 5 - 1 0 9 7 / $ 3 6 . 0 0

h t t p : / / d x . d o i . o r g / 1 0 . 1 0 1 6 / j . j a c c . 2 0 1 5 . 0 9 . 0 4 1

P U B L I S H E D B Y E L S E V I E R I N C .

http://www.onlinejacc.org
http://my.americanheart.org
http://www.acc.org
mailto:reprints@elsevier.com
http://www.elsevier.com/about/policies/author-agreement/obtaining-permission
http://www.elsevier.com/about/policies/author-agreement/obtaining-permission
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacc.2015.09.041&domain=pdf
http://dx.doi.org/10.1016/j.jacc.2015.09.041


caused by conditioning and is thus physiological. Occa-
sionally, heart rates can be as slow as 30 to 40 bpm at
rest in the highly conditioned athlete and decrease to
<30 bpm during sleep. Some athletes with marked sinus
bradycardia will exhibit periods of low atrial or junctional
escape rhythms with rates of 40 to 60 bpm. This is a
normal phenomenon, and these will become suppressed
with exercise-induced increases in the sinus rate.

Evaluation of the athlete with sinus bradycardia in-
cludes a careful history to determine whether the athlete
has symptoms related to the bradycardia. In addition,
physical examination and an ECG are warranted, with
selective use of additional tests such as an echocardio-
gram and exercise stress test if underlying structural
heart disease is suggested. Stress testing can also be used
to verify a normal rate response to exercise, if judged to
be necessary. The same approach applies to the sinus
arrhythmia commonly observed in the athlete. Generally,
asymptomatic sinus pauses or sinus arrest (<3 seconds)
are not considered clinically significant unless accompa-
nied by symptoms. Pauses of longer duration may fall
within the spectrum of physiological responses to athletic
conditioning; however, when accompanied by symptoms,
sinus bradycardia, sinoatrial exit block, and sick sinus
syndrome with pauses at the termination of a supraven-
tricular tachycardia (SVT) are considered abnormal. Ath-
letes with symptoms potentially associated with these
arrhythmias should have an ECG, 24-hour ambulatory
monitoring, and an exercise test. Clinical assessment for
structural heart disease and noninvasive assessment of
sinus node function with ambulatory monitoring and
stress testing are also appropriate in symptomatic pa-
tients or those with resting heart rates <30 bpm or pauses
>3 seconds.

Invasive electrophysiology studies (EPS) play a very
limited role in the assessment of sinus node function. An
athlete with symptoms related to sinus bradycardia
caused by high vagal tone related to training should
restrict athletic training and have clinical reassessment of
symptoms and sinus node function (1). Patients with
symptomatic bradycardia not responsive to other mea-
sures such as deconditioning or the withholding of
nonessential medications that are contributing to the
bradycardia may need to be treated with a permanent
pacemaker, although this is very rarely needed in the
athlete (2,3).

Recommendations

1. Athletes with sinus bradycardia, sinus exit block, si-

nus pauses, and sinus arrhythmia without symptoms

can participate in all competitive athletic activities

unless otherwise excluded by underlying structural

heart disease or other arrhythmias (Class I; Level of

Evidence C).

2. Athletes with symptomatic bradycardia should be

evaluated for structural heart disease and be treated

for the bradycardia, generally by an implanted pace-

maker. They should be restricted from training and

athletic competition while being evaluated. If treat-

ment of the bradycardia eliminates symptoms, they

can participate in athletic training and competition

unless otherwise excluded by structural heart disease

or other arrhythmias (Class I; Level of Evidence C).

AV BLOCK

Athletes with AV block should be assessed for symptoms
attributable to the block with a history and for any un-
derlying structural heart disease with a cardiovascular
examination and ECG. Other tests, including an echocar-
diogram, ambulatory monitoring, exercise stress test, and
invasive EPS, should be used in a selective fashion.

First-Degree AV Block

In asymptomatic athletes with structurally normal hearts
who have first-degree AV block identified on a pre-
participation or other incidental ECG, the PR interval will
shorten during a stress test in most cases. However, stress
testing is rarely necessary for the evaluation of an athlete
with a PR interval <0.3 second and a normal QRS dura-
tion. An echocardiogram is not necessary unless the car-
diovascular examination or ECG suggests structural heart
disease. If the QRS complex is abnormal, or the PR inter-
val is excessively prolonged ($0.3 second), an exercise
stress test, 24-hour ambulatory monitor, and echocar-
diogram are warranted. EPS is rarely necessary but might
be performed in selected cases, such as those with
exercise-induced AV block suspected of having type II
AV block, to determine the site and duration of conduc-
tion delay (AV node or intra-His/infra-His) and ensure
that the patient is not at risk for progression to higher-
degree block that would cause symptoms. Patients with
congenitally corrected transposition of the great arteries
can exhibit first-degree AV block with very little else on
physical examination.

Recommendations

1. Asymptomatic athletes with no structural heart dis-

ease and first-degree AV block (PR interval <0.3 ms)

can participate in all competitive sports unless there

are findings that indicate that the person is at risk for

progression to higher-degree block that would symp-

toms (Class I; Level of Evidence C).

2. Asymptomatic athletes with first-degree AV block, in

whom type I second-degree AV block appears with

exercise, should be evaluated further for possible

intra-His or infra-His block with EPS (Class I; Level of

Evidence C).
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