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Cultural background 

Rome Senates  

The  concept of “Civis Romanus, 
meant to share a privileged condition 
because member of the Rome 
society, inclusive of political and legal 
honors. The Roman legislation was 
aimed to protect the Roman society 
as a whole. 



Cultural background   
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The social attitude (i.e., the 

concept that society counts 

more than individuals) of the 

Roman Legislation was 

subsequently revitalized by 

the Christian religion and 

remained rooted in our culture 

and current legislation…   



Legal background   1950. Law 1055 introduces the concept of 
medical evaluation before sport participation 
1971. Law 1099 defines the figure of sport 
medicine specialist 
1982. DM (law) 18 febbraio dictates the medical 
requirements for eligibility to competitive sport 

1993. D. M. 4 marzo defines the protocol of 
evaluation and criteria of eligibility for disabled 
athletes 

1995. DM 13 marzo defines the rules for 
evaluation and criteria of eligibility of the 
professional athletes (cyclists, boxers, soccer 
players, basketball players, golfers) 

The Italian 
legislation echoes the 
social and religion 
attitude and is 
planned to protect 
the health of the 
entire society (i.e., 
individual life is 
viewed as social value 
and not just an area 
of personal freedom);  



Social value of the Screening Program 
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ü  The screening program was not 
designed on the basis of cost/
efficacy analysis, or driven by the 
SCD of a high-visible professional 
athlete; 

ü  The screening program was 
implemented as a preventive 
medical program, based on the 
vision that adolescent and young 
individuals engaged in competitive 
sport deserve proper medical care. 



(from Dept. Health Management and 
Policy, Un. Kentucky. USA) 

Athlete’s	screening	
program	is	an	
expression	of	the	
country	cultural	
a6tude	and	poli8cal	
decision	to	invest	in	the	
public	health	



The pyramid of the National screening programs  

Olympic	athletes	

Paralympic	athletes	

Young	amateur	athletes	

Adult	/	Senior	amateur	athletes	

Centers for Sport 
Medicine, present in all 
major Italian towns. 
CV Protocol: Hx, PE, 
ECG  
(ex.test x senior) 

Institute of 
Sport 
Medicine and 
Science, Rome.  
CV protocol: 
Hx, PE, ECG, 
Echo, exercise 
testing 
 



Corrado et al. 
JAMA 2007 Young 

amateur 
athletes 

42,386 

879 
(2%) 

CV 
abnormalities 

345 
(0.8%) 

184 
(0.5%) 

205 
(0.5%) 

Rythm and 
conduction 
anomalies  

Valvular 
diseases 

Systemic 
hypertension 

60 
(0.2%) 

Cardiomyopathies 





Olympic   
athletes 2352 

92; 
3.9% 

CV  
abnorm. 

  
2260; 
96.1% 

No CV 
abnorm 

 45; 1.9% 10; 0.4% 26; 1.1% 

Valvular and 
Congenital 
(MVP 24; 
BAV 10)  

4; 0.2% 

 CMPs 4  
(HCM 2, 
ACM 2) 

Complex SV/V 
arrhythmias & 
cond. defects 

4; 0,2% 

Peri-
myocardi

tis 

Syst. 
Hyperten

sion 

1; 0.4% 

 coronary 
artery 
disease 



Paralympic   
athletes 

No CV 
abnorma
lities 

267 

33  
(12%) 

CV  
abnormalies 

234  
(88%) 

3 
(1%) 

7 
(3%) 

11 
(4%) 

Aortic ectasia Valvular disease  
(MVP 4, BAV 3) 

Hypertension 
(#7, on drugs)    

3 
(1%) 

CMPs           
(HCM 1; DCM 2) (#1, surgery) 

9 
(3%) 

Complex SV. or 
V. Arrhythmias 

(#1, RF ablation) 



Capillary	
implementa8on	
of	sport	facili8es	
in	the	country		

Sport	
medicine	

and	
cardiology	
background	

Legisla8ve	
background	

The key components of the screening program in Italy are:  



Implementation of the screening program in the intl. sport bodies 



Studies assessing the cost/efficacy of screening program 



When the diagnostic  
testing of the screening  

is computed singularly, (i.e., by 
using the price reported for 
Medicare), the cost to save 
one life may raise up to >1 

million US dollars	

The screening 
evaluation (including Hx, 

PE and ECG) is 
computed as a forfeit 
(about 60 $); then the  
estimated cost to save 
one life is ≈ 60,000 US 

dollars	

Discrepancies in the cost/efficacy analyses of the screening program 



ü The PPS program of athletes is a culturally rooted,  

 socially oriented, preventive medical program running in 

 Italy in the last 30 years; 

ü Key components for PPS implementation are the sport 

 physicians/cardiologists and the legislative background; 

ü Differences across countries regarding PPS implementation 

 rely on cultural, economic, legal and not uniquely on 

 scientific issues  

Conclusive remarks: 



Thank you for your attention 

See also :www.antoniopelliccia.it 



Costs	for	
diagnos8c	tes8ng	
higher	in	the	USA	
than	in	Europe	







23%	

1,266	

58%	18%	

Poll responders 

No screening Hx + PE Hx, PE, ECG 

USA 
45%  
Hx, 

PE,ECG 
35% 
Hx, 
PE 

20% 
none 

Italy 
74%  
Hx, 

PE,ECG 
15% 

Hx,PE 

12% 
none 

What is the physician’s perception of the CV screening ?   



Hx, PE and 
ECG (all) 

Additional 
testing 
(9%) 

Eligibility/
Disqualific

ation 

Cost: 50 euros 
(mostly supported 

by families) 
Cost: 100-300 

euros 
(partially 

supported by 
NHS) 

Current cost of the national screening program 



The National screening programme is based on ECG 
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V1 

V2 

V3 

ECG abnormalities 
in 80% of ARVC, 
including: 
 
ü  Inverted T 

waves in 
anterior 
precordial leads 
(beyond V1) 

ü  RV conduction 
delay 

ü  Epsilon wave 
ü  PVBs with LBBB 

morphology 

ECG abnormalities 
in 95% of HCM, 
including: 
 
ü  ST-T wave 

changes 
ü  Deep Q waves 
ü  Left axis 

deviation  
ü  Exceedingly 

high QRS 
voltages 

ü  LA enlargement 
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Annual incidence of SCD in screened athletes vs. unscreened non-
athletes 

Corrado et al. JAMA 
2006;296:1593-601 

3.6 

0.4 
0.7 0.8 

ECG-based PPS was efficient to reduce 
mortality in young Italian athletes ! 

ü  Over 22-year 
observation period 

ü  Sharp reduction 
of SCD (mostly, 
CMPs) in screened 
vs. unscreened 
athletes 



Mortality rate is based on reliable numbers for both 
numerator (i.e., total SDs in athletes) and denominator 

(number of screened athletes) 

FACTS are: 
The number and 
causes of SDs is 
known by 
systematic 
pathologic 
assessment of 
all competitive 
athletes who 
died suddenly at 
sport venues. 



Mortality rate is based on reliable numbers for both 
numerator (i.e., total SDs in athletes) and denominator 

(number of screened athletes) 

FACTS are:  
The number of competitive 
athletes is known with certainty 
by registration into athletic 
associations;  
all are undergoing the mandatory 
screening to obtain the 
certification of eligibility. 



Israel: 

Numerator: #24 athlete’s 
SDs  derived by search 
only in two newspapers in 
the period 1985-97 and 
1997-2009 

Denominator: Number of 
athletes  grossly 
estimated from the 
Bureau of Statistics 

Italy: 

Numerator: #55 athlete’s 
SDs derived by 
prospective, pathologic 
registry of SDs from 1979 
to 2004 

Denominator: Registered 
competitive athletes  
undergoing  mandatory PPS 
in Sport Clinics (112,790) 

USA:  

Numerator: #22 deaths 
derived from Minnesota  
mandatory insurance 
program, from 1985 to 
2007 

Denominator: #athletes ?  

#sports participations 
derived from the 
Minnesota High School 
League database 

However, the absolute number of SDs (particularly in a small country) is very low 
and subjected to sharp and unpredictable changes, regardless the 

implementation of the screening ! 

The screening programmes are … not comparable !  

JAMA 2006 JACC 2011 AJC 2009 



Theoretical model to 
project the costs and 
survival rates for US 

high-school and 
college athletes who 

underwent 
preparticipation 

screening evaluation. 

In comparison to history and physical examination alone, the screening 
including also the ECG  saved 2.1 life-years per 1000 athletes at an 
incremental cost of  $88 per athletes.  
Cost-effectiveness ratio of adding ECG to history and physical examination 
was $42,000  per life-year saved 



The “economic” value of an Olympic athlete  
(estimated quotation for athletes living in EU) 

Costs 
•  Training/coaches/stages/participation in events  
•  Technical equipment 
•  Medical/Insurance/Travel   

Revenues 
•  Media 
•  Sponsors 
•  Merchandising 
•  Endorsement  

up to 1- 10 MILLIONS  $ 
per year 

Up to 100-500,000 $ 
per year 


