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Outline
- WHY screen?

→ Rationale

- HOW to screen?
→ Pre-participation Screening

- WHO to screen?
→ Guidelines



Definition of “athlete”

A person who participates in regular competition,
where emphasis is placed on excellence & achievement, 

& systematic training is usually intense with a tendency for 
exertion to physical limits



WHY
SCREEN

ATHLETES?

Athletes have almost 
3x higher risk of SCD 

vs. non-athletes

Incidence of SCD in 
athletes ~ 

1:50,000 to 1:15,000

Corrado et al. JACC 2003;42(11):1959-63
Harmon et al. Heart 2014;100(16):1227-34
Malhotra et al. N Engl J Med 2018;379:524-34 

The first documented

sudden cardiac death in an athlete?

Pheidippides - messenger who ran from 
Marathon to Athens to announce Greek victory



Mandatory screening 
started in 1982

Why screen athletes?
The Landmark Paper

SCD rates unchanged in unscreened non-athletes

Annual incidence of SCD 
in screened athletes 
decreased by 89%



SCD in athletes

- Causes evolve over time

- Different causes in different 
age groups

- HCM no longer commonest

- Sudden arrhythmic death 
syndrome (SADS) most likely 
cause of SCD



Roh et al. PLoS One. 2020; 15(11): e0242799.

General population in Korea

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7688167/


Roh et al. PLoS One. 2020; 15(11): e0242799.General population in Korea

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7688167/


• Symptom questionnaire / personal 
medical history / family history

• Physical examination

→14-point AHA recommendations
→5th Pre-participation Evaluation 
Monograph
→ESC questionnaire
→International Olympic Committee PPE
→FIFA Pre-Competition Medical 
Assessment

• Resting 12-lead electrocardiogram 
(selected)

HOW to screen?



The ECG in PPS

5x more sensitive than history & 10x more sensitive than PE
Diagnostic utility & risk stratification



Br J Sports Med. 2017 May;51(9):704-731.

International

Criteria

• Cost-effective
• Reduces false positives
• Preserved sensitivity in 

disease detection
• Improved inter-observer

agreement
• But no Asian data (yet)



How does the International Criteria fare in Asian athletes?

Front Cardiovasc Med. 2022 Jan 3;8:799129



Ann Acad Med Singap 2023;52:230-8

How does the International Criteria fare in Asian athletes?



European Cardiology Review 2021;16:e44.



European Cardiology Review 2021;16:e44.

*This serves as a guide; real-world practice of sport is fluid and actual intensities are highly variable

High intensity

Moderate intensity

Low intensity



Screening athletes with pre-existing CV conditions



The Importance of Shared Decision Making

JACC 2021;78:1453-1470



Conclusion
• Assess athletes objectively based on sport and intensity –

many recreational sports require substantial training & 
exertion

• APSC consensus recommends pre-participation screening in 
young athletes from moderate to high intensity sports

• History and physical examination are recommended while 
12-lead ECG is dependent on available resources

• Shared decision making should be done whenever 
appropriate



Thank you
Save the dates!

Website: www.apsc2023singapore.com


