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Should Preparticipation Cardiovascular Screening of Athletes 
Include ECG?

No: There Is Not Enough Evidence 
to Support Including ECG in the 
Preparticipation Sports Evaluation
RON WEXLER, MD, and N.A. MARK ESTES III, MD 
Tufts Medical Center, Boston, Massachusetts

Screening athletes for cardiovascular disease and restrict-
ing athletic competition in those deemed at risk of sudden 
cardiac death (SCD) remain controversial. Several coun-
tries, including Italy and Israel, require cardiac screening 
with electrocardiography (ECG) in athletes.1,2 In the 
United States, preparticipation cardiovascular screening 
does not routinely include ECG.3,4 However, the evidence 
is insufficient to resolve the issue. The rate of SCD on 
U.S. athletic fields is not known, and no randomized con-
trolled trials have evaluated the usefulness of screening 
and athletic restriction. Any successful screening strategy 
depends on sufficiently high prevalence of the condition 
in the population, testing that is adequately sensitive and 
specific, and an intervention that unequivocally provides 
net benefit. Currently, inclusion of ECG in the prepartici-
pation sports evaluation and athletic restriction in those 
found to be at risk of SCD do not meet the standards of 
evidence required for implementation.

SCD is rare in athletes 12 to 25 years of age. Although 
the precise rate in the United States is not known, an 
analysis of SCD in young athletes in Minnesota from 
1985 to 2007 found that the rate was 1.06 deaths per 
100,000 persons per year.4 These results are consistent 
with rates in other countries.2,5 Only one study supports 
the notion that there is a higher incidence of SCD in ath-
letes compared with the general population.6 In Padua, 
Italy, the rate of SCD from 1979 to 1999 was 2.3 per 
100,000 persons per year in athletes compared with 0.9 
per 100,000 persons per year in nonathletes (P < .0001).6 
In contrast, the rate of SCD in Denmark was found to be 
higher among nonathletes (3.76 per 100,000 persons per 
year vs. 1.2 per 100,000 persons per year in athletes).5 
Data supporting the opinion that athletes should be 
selectively screened because of a higher rate of SCD are 
insufficient to justify preparticipation ECG.

The best available data indicate that preparticipation 
cardiovascular screening with ECG would result in an 

unacceptably high number of false-positive results. The 
combination of patient history, physical examination, 
and ECG has a reported sensitivity of 91% and specificity 
of 90% for detecting cardiac abnormalities in young ath-
letes.7 Following the logic of Bayesian law, a low incidence 
of SCD combined with testing that lacks sufficient speci-
ficity leads to a high number of false-positive results. 
In athletes, distinguishing normal ECG findings from 
abnormal ones is challenging. Training causes morpho-
logic and physiologic changes—commonly referred to as 
the athlete’s heart—that result in ECG changes that are 
difficult to distinguish from those associated with car-
diovascular conditions that predispose a person to SCD. 
Many athletes have physiologic increases in QRS voltage, 
mild right or left axis deviation, and early repolarization 
that might erroneously suggest underlying cardiovas-
cular disease.8 Despite publication of athlete-specific 
ECG criteria by the European Society of Cardiology,8 the 
rate of false-positive findings remains high. These false-
positive findings can lead to unnecessary restriction of 
athletic activity and multiple adverse effects of additional 
testing. 

Evidence that abnormal ECG findings lead to improved 
outcomes is limited to data from a single study.1 In Italy, 
mandatory preparticipation screening of young athletes 
began in 1982. The rate of SCD decreased from 4.19 per 
100,000 persons per year during the prescreening period 
(1979 to 1981) to 0.87 per 100,000 persons per year in the 
late screening period (1993 to 2004). However, the pre-
screening period was relatively short and contained an 
anomalously high SCD rate due to statistical variation. 
In contrast, an Israeli study that used a significantly 
longer prescreening period showed no difference in the 
rate of SCD after mandatory preparticipation screening 
with ECG was established (2.54 per 100,000 persons per 
year in the 12 years before screening began vs. 2.66 per 
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100,000 persons per year in the 12 years afterward).2 If 
the Israeli study had evaluated only the two years before 
screening was initiated (as did the Italian study), the 
investigators would have incorrectly reached the same 
conclusion.2 

Although there are many reasons to conduct prepar-
ticipation sports examinations, there is insufficient evi-
dence to support cardiac screening with ECG. Given the 
low prevalence of SCD, imprecise screening techniques 
available, and absence of highly effective interventions, 
current practices do not meet the standards of evidence 
necessary to implement an effective screening program. 
A consensus statement from the American Heart Associ-
ation supports the exclusion of ECG from the prepartici-
pation sports evaluation, based on a systematic analysis 
of all available relevant data.3
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