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>30 y/o CAD Number 1 cause



ÔRare but Tragic

ÔNot proven that SCD can be 

prevented

Sudden Cardiac Death In Young 
Athletes



Epidemiology of Sudden Death in Young Athletes

Author Year Sample SCD Rate 

Van Kamp 1995 High School and 0.4/100,000  Person -Years

College Athletes 1/133,000 Males;  1/769,000 Women

Maron 1998 High School Athletes 0.35/100,000  Sports  Participations

0.46/100,000  Participants

Corrado 2003 Adolescents/ 1/100,000  Person -Years Overall

Young Adults 2.3/100,000  Athletes

Corrado 1998 Athletes + Non -Athletes 1.6/100,000  Person -Years Athletes

< 35 Years 0.75/100,000   Non -Athletes

Corrado 2006 Athletes + Non -Athletes 1.9/100,000  Screened Athletes

12-35 Years 0.79/100,000  Unscreened Athletes

Maron 2012 High School Athletes 0.7/100,000  Unscreened Athletes

Kim 2012 Marathon Runners 0.14/100,000  Runner -hours

Roberts 2013 High School Athletes 0.24/100,000 Screened Athletes

Maron 2014 Collegiate Athletes 1.2/100,000 Person -Years



Incidence of SCD in the young

ÔGeneral population

ÔAthletes

ÔMilitary

1 ð2/100,000 person years 

Variation related to :

ÔAge, sex, location (ARVC and HCM separated by the 

Alps)

ÔMethod of ascertainment (retrospective, standardized 

autopsy, death reports é socialized, developed small 

countries get better data)

ÔLevel of certainty for both numerator and denominator

ÔRegistries with major selection bias



Over 200 young athletes have SCD 
and die every Year in the US

Roughly 10 million young 
competitive athletes each 

year in the US



Data refer to the annual incidence of SCD per 100,000 person -years reported in Italy, Israel, and the US

Variation in reported SCD rates in athletes across studies



ÔCertain athletes could be at higher risk.

ÔBetter studies may provide different results

ÔStatistical Realities to deal with:

ÔOf all potential years of life lost ( PYLL) to Heart Disease, 50% are 
accounted for by SCD

ÔScreening is a battle with Bayes : with a low prevalence condition, 
there will always be more false positives than true positives

SCD ðQuestions Remain



ÔPractical Realities to deal with:

ÔPolitical Realities : AHA/ACC, ACSM, Sportsmed Groups, 50 non -profits 
(Parents Heart Watch), PR efforts of Hosp/Clinics, NCAA, the Proõs

ÔPPE setting?: Doctorõs office, mass screening, organizations?

ÔMedical ethics : allowing individuals to make their own life choices

ÔThe physician should be an educator and not a policeman

ÔScreening should do more GOOD than HARM

Sudden Cardiac Death In Young Athletes



How did we get to the current 

screening recommendations?

ÔThe Italians and their effect on Europe

ÔMinnesota and HCM

ÔThe Pre-participation Exam (PPE) in the US

ÔThe Stanford Experience 



The Italians - 1985

ÔNational Law mandating Screening of all Athletes

ÔPhysicians specialized in Sports medicine

ÔLowering of athletic deaths in Veneto after recognizing a 

cluster of ARVD/C and adding the ECG

ÔThe most exciting papers dealing with sports Cardiology!!

ÔQualitative but not Quantitative??

ÔLed all European Heart Society Guideline Statements 



ÔState Insurance Records of Deaths in Schools

ÔDr. Barry Maron and the Minnesota Heart Institute

Ô Insurance Data and National Registry

ÔHCM the number one cause of Athletic SCD (in 

Minnesota studies)

Minnesota and HCM - 1985



ÔElectronic Pre -Participation Questionnaire as part of the 
Annual  Examination of all Collegiate Athletes

ÔNo CV Deaths in Athletes and rare exclusions from 
participation

Ô ECG Screening Added in 2007 

Ô Integrated ECG with Screening Questionnaire in 2010

ÔEuan Ashleyõs Cardia Meeting (2014, 2016)

The Stanford Experience from 1992



ECG Added to Stanford Athletes 

Annual Pre -participation Exam 2007



Integrated ECG with Questionnaire -2010 



Everything on the ECG



Ô NCAA registry Studies led by Jonathan Drezner 
and Kim Harmon (UW Department of Family 
Practice)

Ô Mayo Clinic Studies: Michael Ackerman

Ô UK and Qatar: Sanjay Sharma and Mat Wilson

Ô University of Sydney (Australia): Chris Semsarian

Exciting New Knowledge



What is the Actual Incidence for 

Collegiate Athletes??

What are the major causes of death?



SCA by Gender and Ethnicity (NCAA)

2 times

Harmon, Drezner et al. UW  Circulation, 2011

Group Incidence

Overall 1 in 43,770 (2.3/100K)

Males 1 in 33,134 (3/100K)

Females 1 in 76,746 (1.3/100K)

African -American 1 in 17,696 (5.6/100K)

Caucasian 1 in 58,653 (1.7/100K)
3 times
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SCA by Sport (NCAA)

Harmon, Drezner et al. (UW) Circulation, 2011

Sport Incidence

Basketball 1 in 11,394 (8.8/100K)

Swimming 1 in 21,293 (4.8/100K)

Lacrosse 1 in 23,357 (4.3/100K)

Football 1 in 38,497 (2.6/100K)

Cross-Country 1 in 41,695 (2.4/100K)
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SCD: Leading Medical Cause of College Athlete Death

Harmon, Drezner et al. UW  Circulation, 2011
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Sudden unexplained 
death with a 

structurally normal 
heart 

Electrical 

Abnormalities:

�‡ WPW

�‡ Long QT

�‡ PCVT

�‡ Brugada
Harmon, Circulation, 2011

Autopsy: Cardiac Abnormalities in Athletes

Harmon, Drezner et al. UW  Circulation, 2011


