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ECG Criteria: An Evolution

Criteria (O.E.D.): A list of principles or standards by which 

something may be judged or decided

-Ubiquitous in medicine & science….A.U.C.

-Provide standardization across time, space, and level of expertise

-Starting point for diagnostic decision making

-They are imperfect and only as good as the data & experience that generate them
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Annals of Internal Medicine 2010;152:269-275

False Positive Rate of 16.4%

ECG Criteria: An Evolution



•~1500 athletes

•H & P + ECG on all 

•ECG + in 19%

•Detection of 8 path. conditions

•395 Additional tests

•Similar cost / finding

•~1000 athletes

•H & P + ECG + Echo on all 

•ECG “distinctly” + in 10%

•Detection of 9 path. conditions

•Blacks and females more ECG+

•Echo not incrementally useful

Heart Rhythm 2011 Am J Med 2011
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An ECG False Positivity Rate of 10-20%  !!!
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Screening Strategy
Sensitivity Specificity PPV NPV

MH / PE 45.5 (18.1,75.4) 94.4 (91.9,96.2) 15.0 (5.7,32.7) 98.7 (97.1 , 99.5)

MH/ PE + ECG 90.9 (57.1,99.5) 91.3 (88.7,95.9) 6.5 (5.4,18.7) 100.0 (100.0 , 100.0)

2005 Criteria

2010 Criteria 

False Pos. Rate = 16.4% 

False Pos. Rate = 8.6% 

Weiner et al. Heart 2010

Screening Strategy
Sensitivity Specificity PPV NPV

MH / PE 45.5 (18.1,75.4) 94.4 (91.9,96.2) 15.0 (5.7,32.7) 98.7 (97.1 , 99.5)

MH/ PE + ECG 90.9 (57.1,99.5) 82.7 (79.0,85.9) 10.4 (5.4,18.7) 99.8 (98.4 , 100.0)
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Baggish JECG 2015

ECG Criteria: An Evolution

Some overview thoughts about the ECG…

1.) It is an imperfect tool even in the best of hands...

2.) Competence requires criteria familiarity & practice...

3.) It is only one component of patient evalulation....

An ECG in the wrong hands can be a dangerous thing!



ECG Criteria: An Evolution

Now, let’s put what we’ve learned about ECG 

interpretation in athletes to use…..
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Our Task:

- 20 ECGs to review

- Included on each ECG:
-Machine generated HR, intervals, & axes
-Athlete age, ethnicity, gender, and sport

- Not included with each ECG:
-Medical history, physical exam data

- We will assume these are all “asymptomatic” people encountered 
in a screening setting.

- Our goal, “Is tracing within excepted normal ‘limits’ for a youthful 
athletic population.

-2 rounds, one with ARS input, “clear” or “not clear”, one with discussion



ECG#1 22 y.o. White Male Distance Runner



ARS ECG #1:

Clear or Evaluate Further?



CNF i/o1
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CNF i/o1 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#2 26 y.o. White Female Triathlete



ARS ECG #2:

Clear or Evaluate Further?



CNF i/o2
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CNF i/o2 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#3 18 y.o. Black Male Lacrosse Player



ARS ECG #3:

Clear or Evaluate Further?



CNF i/o3
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CNF i/o3 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#4 26 y.o. White Male Hockey Player



ARS ECG #4:

Clear or Evaluate Further?



CNF i/o4
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CNF i/o4 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#5
19 y.o. White Male Rower



ARS ECG #5:

Clear or Evaluate Further?



CNF i/o5
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CNF i/o5 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#10ECG#6 18 y.o. White Male Hurdeler



ARS ECG #6:

Clear or Evaluate Further?



CNF i/o6
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CNF i/o6 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#7 31 y.o. White Male Marathoner



ARS ECG #7:

Clear or Evaluate Further?



CNF i/o7
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CNF i/o7 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#8
21 y.o. Black Male Soccer Player



ARS ECG #8:

Clear or Evaluate Further?



CNF i/o8
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CNF i/o8 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#9 22 y.o. Black Male Soccer Player



ARS ECG #9:

Clear or Evaluate Further?



CNF i/o9
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CNF i/o9 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#10 22 y.o. White Female Soccer Player



ARS ECG #10:

Clear or Evaluate Further?



CNF i/o10



Slide 47

CNF i/o10 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#11 19 y.o. White Female Rower



ARS ECG #11:

Clear or Evaluate Further?



CNF i/o11
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CNF i/o11 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#12
19 y.o. White Male Distance Runner



ARS ECG #12:

Clear or Evaluate Further?



CNF i/o12
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CNF i/o12 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#14 20 y.o. White Male Football Player



ARS ECG #13:

Clear or Evaluate Further?



CNF i/o13
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CNF i/o13 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#14 20 y.o. White Female Basketball Player



ARS ECG #14:

Clear or Evaluate Further?



CNF i/o14
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CNF i/o14 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#15 26 y.o. White Male Triathlete



ARS ECG #15:

Clear or Evaluate Further?



CNF i/o15
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CNF i/o15 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#16 21 y.o. White Male Middle Distance Runner



ARS ECG #16:

Clear or Evaluate Further?



CNF i/o16
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CNF i/o16 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#17 30 y.o. White Male Power Lifter



ARS ECG #17:

Clear or Evaluate Further?



CNF i/o17
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CNF i/o17 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#18 21 y.o. White Male Rower



ARS ECG #18:

Clear or Evaluate Further?



CNF i/o18
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CNF i/o18 Poll: What would you do?
CNF i/o, 6/16/2016



ECG#19
24 y.o. Asian Male Golfer



ARS ECG #19:

Clear or Evaluate Further?



ECG#20 18 y.o. White Female Cheerleader



ARS ECG #20:

Clear or Evaluate Further?



Round 2



ECG#1 22 y.o. White Male Distance Runner



ARS ECG #1:

Audience Response



ECG#1 22 y.o. White Male Distance Runner



ECG#2 26 y.o. White Female Triathlete



ARS ECG #2:

Audience Response



ECG#2 26 y.o. White Female Triathlete



ECG#3 18 y.o. Black Male Lacrosse Player



ARS ECG #3:

Audience Response



ECG#3 18 y.o. Black Male Lacrosse Player



ECG#4 26 y.o. White Male Hockey Player



ARS ECG #4:

Audience Response



ECG#4 26 y.o. White Male Hockey Player



ECG#5
19 y.o. White Male Rower



ARS ECG #5:

Audience Response



ECG#5
19 y.o. White Male Rower



ECG#10ECG#6 18 y.o. White Male Hurdeler



ARS ECG #6:

Audience Response



ECG#10ECG#6 18 y.o. White Male Hurdeler



ECG#7 31 y.o. White Male Marathoner



ARS ECG #7:

Audience Response



ECG#7 31 y.o. White Male Marathoner



ECG#8
21 y.o. Black Male Soccer Player



ARS ECG #8:

Audience Response



ECG#8
21 y.o. Black Male Soccer Player



ECG#9 22 y.o. Black Male Soccer Player



ARS ECG #9:

Audience Response



ECG#9 22 y.o. Black Male Soccer Player



ECG#10 22 y.o. White Female Soccer Player



ARS ECG #10:

Audience Response



ECG#10 22 y.o. White Female Soccer Player



ECG#11 19 y.o. White Female Rower



ARS ECG #11:

Audience Response



ECG#11 19 y.o. White Female Rower



ECG#12
19 y.o. White Male Distance Runner



ARS ECG #12:

Audience Response



ECG#12
19 y.o. White Male Distance Runner



ECG#14 20 y.o. White Male Football Player



ARS ECG #13:

Audience Response



ECG#14 20 y.o. White Male Football Player



ECG#14 20 y.o. White Female Basketball Player



ARS ECG #14:

Audience Response



ECG#14 20 y.o. White Female Basketball Player



ECG#15 26 y.o. White Male Triathlete



ARS ECG #15:

Audience Response



ECG#15 26 y.o. White Male Triathlete



ECG#16 21 y.o. White Male Middle Distance Runner



ARS ECG #16:

Audience Response



ECG#16 21 y.o. White Male Middle Distance Runner



ECG#17 30 y.o. White Male Power Lifter



ARS ECG #17:

Audience Response



ECG#17 30 y.o. White Male Power Lifter



ECG#18 21 y.o. White Male Rower



ARS ECG #18:

Audience Response



ECG#18 21 y.o. White Male Rower



ECG#19
24 y.o. Asian Male Golfer



ARS ECG #19:

Audience Response



ECG#19
24 y.o. Asian Male Golfer



ECG#20 18 y.o. White Female Cheerleader



ARS ECG #20:

Audience Response



ECG#20 18 y.o. White Female Cheerleader



Thank You !


