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School-Based Cardiovascular Screening and Sudden Cardiac Deaths:
Emphasis on Arrhythmias Associated with Hypertrophic Cardiomyopathy
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The Japanese school-based cardiovascular screening system began in 1973 with the revision of the Enforce-
ment Regulations of the School Health Law by the Ministry of Education, Science and Culture. It was not until
December 1994 that all of the first, seventh, and tenth graders were required to undergo electrocardiography.
This nationwide cardiac screening system, which is unique in the world, has led to early detection of heart
disease and prevention of sudden cardiac deaths. The current decrease in sudden cardiac deaths in children
results from changes in diagnostic and therapeutic devices and changes in guidelines over time. In this paper,
we discuss the latest guidelines and the status of pediatric sudden deaths in Japan to increase awareness and
aid in the goal of achieving zero pediatric sudden cardiac deaths. Furthermore, we also diagnose hypertrophic
cardiomyopathy as it can be successfully detected early by cardiac screening.
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Fig. 1 Kagoshima city school-based cardiac screening system (primary and secondary screening system)
Table 1 Results of school-based cardiac primary and secondary screening in Kagoshima city
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 mean
Total subjects (n) 15,962 15,943 15,469 15,232 15,698 15,666 15991 15956 15,847 15,714 15,748
Number of positive primary screening (n) 280 311 337 288 294 328 340 301 279 287 304.5
Primary screening ratio (%) 1.8 2.0 2.2 1.9 1.9 2.1 2.1 1.9 1.8 1.8 1.9
Number of positive secondary screening (n) 76 89 89 83 86 87 84 78 78 103 85
Secondary screening ratio (%) 066 075 087 069 074 077 091 070 069 074 075
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Fig. 2 Prevalence per 100,000 subjects of sudden cardiac death (SCD) under school supervision in Japan

(1983-2018)

Annual prevalence in all students in elementary, middle, and high school between 1983 and 2018 (A), and the preva-
lence of SCD in total at almost 10-year intervals (B). Statistical analysis using Student's ¢-test are shown in (B). Preva-
lence of SCD under school supervision significantly decreased during 1985-2014. AED, automated external defibrillator;

ECG, electrocardiogram; SCD, sudden cardiac death.

(Modified from Reference 11-16)
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Fig. 3 Suspected causes of sudden cardiac death
(n=89; 2008-2013)
The most common cause of sudden cardiac death
during school life was VF in 30 cases (34%), fol-
lowed by cardiomyopathy in 19 cases (21%), con-
genital heart disease in 10 cases (11%), coronary
artery anomalies in 9 cases (10%), aortic dissection
in 8 cases (9%), and myocarditis in 6 cases (7%).
CHD, congenital heart disease; VF, ventricular fibril-
lation.
(Modified from Reference 11)
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Table 2 The number of pediatric myocardial diseases in Japan

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
HCM 27 28 23 23 28 32 52 80 81 74
DCM 39 41 30 38 38 39 70 63 71 70
RCM 6 9 6 16 8 6 6 9 15 10
ARVC 1 3 2 1 3 2 5 9 2 2
LVNC 21 25 22 28 25 25 54 50 78 57
Myocarditis 45 63 50 46 46 41 69 77 66 74

Population (=14 years old). (million) 17.3 17.2 17.0

16.8 16.7 16.56 16.4 16.2 15.9 15.6

ARVC, arrhythmogenic right ventricular cardiomyopathy; DCM, dilated cardiomyopathy; HCM, hypertrophic cardiomyopathy;
LVNC, isolated noncompaction of left ventricular myocardium; RCM, restrictive cardiomyopathy.

(Modified from Reference 45-49)
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