
12 Lead Resting ECG Analysis Programs 

 
ECG analysis programs that generate an interpretation, i.e. a supposed second opinion are very 
popular with most primary care doctors. Although cardiologists typically distain the use of an 
interpretive program, they value the ECG measurements (because it saves them time versus 
making the detailed measurements with calipers). That’s why all our cardiographs offer 
measurements standard.  
 
Characteristics of these programs include: 

• The finding can be abbreviated or verbose, e.g. NSR vs normal sinus rhythm 
• Some programs include a reason statement for each finding, i.e. the measurement values 

that suggest that finding, e.g. “long QT interval, consider hypocalcaemia or quinidine-
type drug” (from MEANS) the reason statements would be: 
 corrected QT interval is greater than or equal to 470ms 
 and no infarct test passed 

• Almost all of the leading programs use age and sex since these are critical criteria for an 
accurate interpretation 

• All assume a fixed age and sex if nothing is entered by the user. 
• Interpretation results can vary between ECGs taken just minutes apart 
• Disable the normal interpretation if a pacemaker is detected. 
• Results are highly dependent on lead quality 
• All programs tend to “overread”. This simply means that the program can’t miss 

something, so it’s designed to add findings that might be low probability. The thinking 
here is that because the physician “knows” the patient, they can rule out those findings 
that are incorrect. This is particularly true when we don’t know the exact age and sex, the 
interpretation throws out the broadest possible findings. 

 
Most of the commercially available analysis programs have been in development and use for 
well over two decades. All claim to be highly accurate based on some study they conducted. In 
reality the only independent and controlled study of the different programs was published in the 
1991 in the New England Journal of Medicine. The results indicated, “the performance of the 
best programs nearly matched that of the most accurate cardiologists”. Some of the programs 
included in this study were MEANS, HP (now Philips), Marquette (now GE), Glascow and 
Hannover. The results also showed that there was little difference in the overall accuracy of the 
programs however considerable difference within various categories e.g. myocardial infarction. 
 
Since this study, there are plenty of general claims of greater accuracy, e.g. GE’s focus on 
women ECG’s or Burdick’s use of race as criteria but no independent studies have been done to 
verify if there has been any significant improvement in accuracy. 
 
Burdick 
• License their program from Glascow University - Professor Peter Macfarlane 
• Claims in their literature include: 

o Optional long and short interpretation results 
o A pediatric program (less than 18 years old), with optional use of V4R instead of V3, and limits based 

on continuous age-based equations (instead of simple look-up tables) 
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• The Burdick claims that their program considers age, sex, clinical condition, medication and 
race this means that it’s more accurate. Lets look at each of these: 

o Age and gender are used by most programs – generally can have a significant effect on the 
interpretation. These effects are widely documented in the literature. No advantage here. 

o Medications – a very limited number of medications are considered, e.g. digitalis. Where applicable, 
the medication becomes part of the reason statement, e.g. “Short QTC: Possible Hypercalcemia, 
digitalis effect”. This doesn’t add any new information. The reading physician must consider a variety 
of factors, including all medications and clinical history for the patient and how they might affect the 
ECG results. No effect on accuracy  

o Classification or clinical history – same as above 
o Race – Nothing in the Burdick Physician’s Guide references what affect race has on the interpretation, 

nor are there any studies referenced to substantiate the claim. 
o Bottom line – The extra criteria, i.e. meds, clinical history and race do not improve accuracy. For 

example the statement above, “Short QTC: Possible Hypercalcemia” is the result of the QTC 
measurement, adding to the statement “digitalis effect” offers only a possible reason for the finding. 
Per the Burdick sales literature, the analysis is “individualized”. Note: the technician must spend the 
extra time entering the information prior to running the ECG. And the physician must still determine if 
the medication is causing the finding!  

Welch Allyn - Modular ECG Analysis System (MEANS) – used in the CardioPerfect products 
• Our Cardio Perfect products (and Normandy) will use the MEANS program. 
• Developed by Erasmus University of Rotterdam, The Netherlands. Welch Allyn acquired this 

analysis program as part of the Cardio Control acquisition. 
• Considers age and sex – assumes 35 and male if nothing is entered 
• The pediatric program, <17 years of age, is currently going through the 510k process 
• Findings include reasons statements making it clear to the physician why the diagnosis was 

made 
• MEANS was part of the study published in the NEJM referenced above. The study results 

included: “The MEANS program ……correctly diagnosed significantly more of the 382 
controls than the average cardiologist….” 

 
Mortara ECG Analysis Program – used in the CP 10 and 20 
• Adult only analysis – 16 years and older 
• No pediatric program available 
• If no age or sex is entered, assumes a 40 year old male  
• Findings include reasons statements making it clear to the physician why the diagnosis was 

made 
 
GE ECG Analysis Program 
• Acquired with the Marquette acquisition 
• Adult analysis – 16 years and older 
• Pediatric analysis 
• Claim to be more gender specific 
• “……continuous clinical input from leading cardiologists through the annual ECG analysis 

seminar, at which a group of over 50 top consulting cardiologists and physicians from around 
the world along with GE's own staff of ECG analysis algorithms research and development 
engineers exchange ideas, aimed at continued improvement and fine-tuning of the 12SL ECG 
analysis program's accuracy.” 
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• Bottom line: Almost all of the leading programs use age and sex since these are critical 
criteria for an accurate interpretation. There have been no independent studies documenting 
that the GE analysis program is more accurate because of being “more gender specific”. 

 
Midmark 
• Using the Telemed ECG analysis program 
• Adult analysis – 18 years and older 
• Pediatric analysis 
 
Philips ECG Analysis Program 
• Acquired with the HP/Agilent acquisition 
• Adult analysis – 16 years and older 
• Pediatric analysis 

Peter Glocker Page 3 5/22/2006 
12 Lead Resting ECG Analysis Programs 
















	Top
	12 Lead Resting ECG Analysis Programs
	Characteristics of these programs include:
	Burdick
	Welch Allyn
	Mortara ECG Analysis Program
	GE ECG Analysis Program
	Midmark
	Philips ECG Analysis Program

	Diagnostic Performance of Computer Programs for the interpretation of electrocardiograms
	Background
	Methods
	Data Collection and Processing
	Results
	Discussion
	Appendix
	References




