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1. Compare the diagnostic accuracy and cost-benefit 
potential of modern International Consensus Criteria 
versus traditional history-based screening for reducing 
sudden cardiac arrest (SCA) among tactical athletes.

2. Analyze the operational efficiency and throughput of 
integrating automated ECG diagnostic hardware into high-
volume military accession points, specifically focusing on 
acquisition time and training impact.

3. Evaluate the technical integration and data 
interoperability between automated cardiac screening 
platforms and the MHS GENESIS Electronic Health Record 
(EHR) to ensure longitudinal medical readiness.

Objectives



• Average response time for Emergency 

Medical Services = 9 minutes

• Time to first defibrillation = 11 minutes

• These times can be further delayed on 

military posts due to distance to field sites

• Troops have limited CPR training

• Generally, no AEDs in the field
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NDAA 2024 – Congressional Mandate

ESTABLISHMENT.—Not later than September 30, 2024, the 

Secretary of Defense shall carry out a pilot program to provide 

an electrocardiogram to individuals who undergo military 

accession screenings. Each such electrocardiogram shall be 

provided—

(1) on a mandatory basis;

(2) at no cost to the recipient; and

(3) in a facility of the Department of Defense or by a 

member or employee of the military health system.

Sec 547 also directs development of “appropriate clinical 

practice guidelines for cardiac screenings, diagnosis, and 

treatment” and briefings to congress on the “cost of carrying 

out the pilot program” and that the program “shall terminate 

after three years after its implementation.”

SEC. 547. PILOT PROGRAM ON CARDIAC SCREENINGS FOR MILITARY ACCESSIONS
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THE PROBLEM: Cardiac Events are More Common in 
Tactical vs. Competitive Athletes

Tactical operations are distinctly different from organized sporting events

Medical response is constrained by the tactical situation

Even nonfatal events in operational environments convey risk to individual, unit, and mission

ECG can detect 80-86% of conditions associated with SCD

MILITARY CAREER:

FY16-19 DoD data 
5.9 SCA per 100,000 PY 

ages 17-24

NCAA:

1.6 sudden cardiac deaths 
per 100,000 athlete-years 

NCAA athletes

MILITARY RECRUITS:

11 sudden cardiac deaths 
per 100,000 person-years 

in US Military recruits

FIREFIGHTERS:

18.1 sudden cardiac 
deaths PER 100,000 PY

Petek 2023 Eckart 2004 Franzos 2025 Farioli 2015

Mont L, et al., Europace. 2017;19(1):139-163

Malhotra A, et al., Br J Sports Med. 2020;54(12):739-745



Adoption of Emergency Action Plans

• Mandated EAPs

• CPR Training for all responders

• Access to Automated External 

Defibrillators (AEDs)

HIGH-LEVEL LEAGUES (College, Professional)

• EAPs rarely rehearsed annually (6%)

• Low CPR training for coaches (35%)

• Low access to AEDs (35%)

AMATEUR LEAGUES (Youth Clubs)

Mason Z et al., Clin J Sport Med 2022;32(6):617-619



Impact of Emergency Action Plans

• Prospective, captured students and adults

• 2149 schools

• 59 SCA, 27 events during physical activity

• 93% witnessed, 92% received prompt CPR, AED 

applied in 85%

• 89% of SCA during exercise survived to 

hospital discharge

High School Based AED Programs – 2-year study

• Retrospective, captured sports related SCA

• 18-75 years old over a 12 year period

• 377 sports related SCA, 5.3% in young 

• Bystander CPR rose from 24.9% to 94.7%

• AED use increased from 1.6% to 28.8%

• Survival to hospital discharge rose threefold

French National Institute of Health and Medical Research

Karam N, et al., JACC 2022;79(3):238-246Drezner J, et al., Br J Sports Med 2013;47(18):1179-83



Actionable Insights on EAPs

• Key responders get trained in CPR

• AEDs should be widely available and retrievable within 1-3 minutes

• Emergency Action Plans should be

• Clear and concise direction

• Tailored to the specific location/evolution

• Rehearsed at least annually, more frequently in units with high 

turnover
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Accession ECG stopped in 2002
High False Positive Rate and Low Incidence of SCD

• 1996: AHA indicated 

screening ECGs “not 

prudent” due to many 

athletes, few examiners, 

variable healthcare, low 

incidence of SCD

• 2002: AFEB 

recommended 

discontinuing ECG 

screening because 

symptoms would detect 

risk & ECGs generate 

many false-positives

• FALSE POSITIVE RATE 

= 20-25%



AHA 14-Element Screening Mostly Captured In Accession 

Screening History & Physical Exam

DD Form 2807-2 Accessions Medical History Report



Long QT Syndrome

1:2500 live births

Brugada Syndrome

1:2000

Wolf Parkinson White

1:300
Hypertrophic Cardiomyopathy

1:500

Arrhythmogenic Cardiomyopathy

1:1250

Dilated Cardiomyopathy

1:400

ECG Findings for Conditions associated with SCD

ecgwaves.com



European Society of Cardiology
2005 ESC Guidelines Recommend ECG Screening in young competitive athletes

2006 Corrado shows 89% reduction in SCD among screened Italian athletes

Corrado DA, et al. JAMA 2006; 296(13):1593-601

NOT a Randomized 

Controlled Trial (RCT)



INCIDENCE (Athlete-Years)

• Overall = 1.57 per 100K

• Male = 2.31

• Female = 1.55

• Black = 3.74

• White = 1.74

INCIDENCE RATE RATIO (95% CI):

• CV = 0.71 (0.61-0.82)

• Non-CV = 0.98 (0.94-1.04)

Petek BJ, et al., Circulation. 2024;149(2):80-90



• BARRIERS TO SCREENING ECG

• Struggle to Differentiate the Athlete’s Heart from pathology 

• High False-Positive Rates (25%)

• Unfeasible, Cost-Ineffective

• EVOLUTION TO “ECG REASONABLE”

• Clear Algorithm

• Low False-Positive Rates (2%)

• Improved feasibility, Cost Uncertain

ACC/AHA Scientific Statement on Tactical Athletes pending publication 2026
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Drezner J, et al. BJSM 2017; 51(9)704-731

Cardiac Insight Cardea 20/20 
Newest Algorithm Embedded

LOW FALSE POSITIVE RATE < 2%

LOW DISQUALIFICATION RATE

Achieved an Authority to Operate (ATO) 

allowing direct connection to DHA 

networks

Revised International Criteria pending 

publication 2026 



Cardea 

20/20 

Output

Q&A: None

3 Ectopic beats in 10 sec – QRS Duration: 124

ECG ABNORMAL further evaluation recommended

Q&A: None

ECG Normal

Q&A: SCD

ECG Normal

NORMAL:

ABNORMAL

HISTORY:

ABNORMAL ECG:



NILFeed

DICOM = Digital Imaging and 

Communication in Medicine 

(standard format)

DMZ = Demilitarized Zone (servers 

with higher scrutiny and 

protection levels)

ECIA = Enterprise Clinical Image 

Archive

PUBLIC 

DOMAIN

DMZ

MILITARY

DOMAIN



Flag False+ True+ False- DQ

Abnormal ECG 1.50% 0.24% 0.01% 0.14%

Abnormal History 1 7.64% 0.08% 0.01% 0.10%
p<0.001 p<0.04

Flag Screen+ Echo Monitor CCTA CMR GXT EP ESE TEE

ECG 2.03% 1.78% 0.20% 0.07% 0.12% 0.22% 0.02% 0.02% 0.01%

History 8.01% 2.20% 0.19% 0.23% 0.08% 0.65% 0 0.03% 0.01%

Unpublished data from 2024-2026

ERASE Rates by Screening Intervention (n=10,316)

1. True+ and DQ cases with ABNL Q&A also had ABNL ECG in 7 of 10. Three isolated 

Q&A+ cases showed abnormal findings in three trainees:

• CCTA = long myocardial bridge

• Peak exertion = CPVT vs. atypical WPW  

• Recovery = 4-beat run of SVT



Cost-Benefit Analysis (ages 17-24 years)

MORTALITY COST 

• SCD rate 2 per 100K

• Life Insurance $500K

• Death Gratuity $100K

• Dependency and 

Indemnity 

Compensation 

$1,500/mo (Lifetime 

$900K)

• Burial Benefits $2,000

• TOTAL = $1.5M/SCD

Test Echo Monitor CCTA CMR GXT EP ESE TEE

Component Cost $300 $200 $676 $672 $170 $2,676 $376 $500

TOTAL COST $127 per Trainee Screened ($12.7M per 100K Trainees)

MORBIDITY COST 

• SCA survivor 6 per 

100,000

• ICU $257K1

• Disability $2,000/mo

(Lifetime $1.2M)

• TOTAL = $1.45M/SCA

REPLACEMENT COST 

• Recruiting $75,000

• Initial Training $80K 

(high-tech $200K)

• Pre-Deployment 

Training $20K

• Total = $175K per 

replacement

INTANGIBLE COST 

• Impact to Family

• Mission Degradation

• Unit Morale

• Time to replacement

• Baseline ECG

• Prevent late wash out 

in pipeline (flight)

Cost per Death Avoided = ($12.7M / $3.0M) = $4.2M

Cost/Benefit EVEN for SCD, SCA, & Replacement = ($12.7M / $13.1M) < $1  

1. Damluji et al, Circ Arrhythm 
Electrophysiol. 2018;11(4):e005689 
inflation adjusted
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The Evolution of ECG Interpretation Criteria

ESC 

2005

ESC 

2010
Seattle 

Criteria

2012

International Criteria 

2017 

Graphic courtesy of Kimberly Harmon, MD

Professor, Depts of Family Med and Ortho/Sports 

Med

University of Washington



QUESTIONS NOT CAPTURED:

1. Have you ever passed out DURING exercise?

2. Do you get chest pain DURING exercise that makes you stop?

3. Has a close family member died from a heart problem or suffered a 

sudden cardiac arrest before the age of 50?

4. Does a family member have any of these genetic heart conditions:

❑ Hypertrophic cardiomyopathy

❑ Dilated cardiomyopathy

❑ Arrhythmogenic right ventricular cardiomyopathy

❑ Marfans syndrome

❑ Long QT syndrome

❑ Catecholaminergic polymorphic ventricular tachycardia

❑ Brugada syndrome

AHA 14-Element Screening Mostly Captured In Accession 

Screening History & Physical Exam

DD Form 2807-2 Accessions Medical History Report



Challenges Identifying Long QT Syndrome

Johnson and Ackerman. QTc: How long is too long? Br J Sports Med 2009;43:657–662. 

• Mayo Clinic data shows 40% of LQTS 

have QTc < 460

• Ratio of normal-to-LQTS is 25:1

• USAF Aerospace Medicine Waiver 

Guide Compendium defines prolonged 

QT interval as > 470 male > 480 female


