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Abstract 

Sudden cardiac death is and unexpected cardiac arrest that may occur both during exercise and also an 

hour after its completion. It most often occurs in young sportsmen under 35 years of age and is usually 

associated with improperly performed physical activity proceeded by lack of specialized medical 

examination and research. Natural and cardiac causes are two basic phenomena that lead to cardiac 

death. As confirmed by Framingham Heart Study, conducted in the eighties of the twentieth century 

on the population of Americans, natural causes accounted for 13% while cardiac causes accounted for 

88% off all. The statistics of the largest centers of sport medicine are presented as follows: Germany 

– 1 death per 200,000 people practicing sports (total) while United States of America – 1 death per 

80,000 people per year. The problem of sudden deaths is an important topic worthy of a deeper and 

more specific analysis. It should be noted that physical exertion is not is not a direct cause of sudden 

deaths. Currently the most research concerns professional athletes who have extensive support and 

knowledge about the exercise they perform. The main problem concerning subject of sudden deaths 

are not diagnosed hearth defects. <> Additional topic of interest is rarity of medical tests performed 

by amateur athletes and athletes at the lower levels of competition. Such athletes do not  have as 

extensive knowledge as their experienced idols, which may bring tragic consequences. 

 

Keywords: sudden death, improper physical activity, hypertrophic cardiomyopathy, athletes, 

competitive sports, amateur sports. 

 

 

 

Introduction 

Sudden death in the case of physical exertion concerns two situations. First one is the death of the 

player during physical exertion and the second – death during an hour following physical activity. 

Rarely and additional research is carried due to the fact that it is virtually unmeasurable. The results 

of a significant amount of research suggest that prolonged and intensive physical activity may cause 

pathological changes in cardiovascular system. Extreme cases can result in with sudden cardiac death 

[1,2,3,4,5,6].  

They most often affect people over 35 year of age as well as older people. Its prevalence is estimated 

at 1:200000 in comparison to the entire population. The main cause are ventricular arrhythmias 

associated with structural changes in the myocardium or impaired nerve conduction. Changes in 

athlete’s myocardium  usually occur when the body is adapted to physical exercise [3,4,5]. 
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The body adapts in several stages. Initially, the body’s renewal processes improve, then muscle 

movement and function increase. The muscle demand in hemodynamic processes is also decreased. 

The effects of adaption to physical exert can be observed at around 6-8 hours of physical activity per 

week, where the hearth rate reaches 160-180 beats per minute [4,5,6]. 

 

The main reasons 

The immediate cause of most deaths is not physical activity itself, but its adverse effect on pre-existing 

(usually congenital) pathologies in circulatory system [3]. Specifically hypertrophic cardiomyopathy, 

coronary anomalies, myocarditis or arithmogenic right ventricular dysplasia. However, in athletes over 

39 years of age, the most common cause is failure of cardiovascular system due to coronary heart 

disease [5,6,7,8,9].  

 

Data Sources 

We searched the PubMed, ReasearchGate and DOAJ databases up to May 2017, without language 

restrictions, for full papers reporting study with the search terms: sudden cardiac death, athletes. 

Reference lists of the original articles found during research was reviewed manually andcross - 

checked. A total of 13 articles were identified by these searchers (Figure 1.) 
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Discussion 

Author/s Experimental group  Type of physical 

exert/discipline 

Causes of death 

Barry J et al. 182 causes of sudden death, 

including 64 athletes. 

Basketball, football Hypertrophic 

cardiomyopathy- 21 

Congenital coronary 

defects- 8 

Coronary arteries 

atherosclerosis-5 

Aortic atherosclerosis-3 

Arrhythmogenic right 

ventricular 

cardiomyopathy 

Kristal Choi et 

al.. 

Athletes with age ranging 

between 11-31 (death within 

hour following physical 

activity) 

69 men 

14 woman 

Athletic disciplines Hypertrophic 

cardiomyopathy30% 

Coronary artery 

anomalies 9% 

Myocardium anomalies 

9% 

Barry J et al. Young athletes aged from 12 

to 18 years, students of 

sports high school 

Basketball, wrestling Hypertrophic 

cardiomyopathy, coronary 

artery abnormalities, 

myocarditis, aortic 

stenosis 

Van Obóz et al. 126 high school athletes: 

 

115 men 

11 woman 

 

36 university athletes: 

31 men 

5 woman 

<> Hypertrophic 

cardiomyopathy,  

coronary artery 

abnormalities 

Bruce F et al. 18 cases of sudden deaths of 

people ranged between 30 

and 64 years of age 

Boxing, swimming, 

jogging, basketball, 

racquetball, softball 

Atherosclerosis, 

myocarditis, hypertrophic 

cardiomyopathy, mitral 

valve loss 

Corrado 

Dominico et al. 

Athletes ranging from 12 to 

35 years of age, 300 sudden 

deaths – 55 sportsmen 

 Atherosclerotic lesions, 

hypertrophic 

cardiomyopathy,  

arithmogenic right 

ventricular cardiomyopathy, 

congenital coronary artery 

anomalies, myocarditis, 

premature syndromes and 
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conduction diseases, ion 

channel disease, 

congenital heart disease 

S V se Noronha 

et al 

118 athletes: 

107 men 

11 woman 

 
≤35 years 

Rugby, football Hypertrophic cardiomyopathy, 

morphological heart disease, 

atherosclerotic coronary disease 

 

 

 

 

    

Paul Forbes et 

al 

31 cases of sudden death 

including: 

29 men (7-57 years) 

2 woman (6-60 years) 

Running, basketball, 

swimming, gymnastics, 

rugby, cycling, skiing, 

football 

Acute myocarditis, carotid    

fibrosis, arithmogenic 

Right ventricular 

cardiomyopathy,  

 

hypertrophic 

cardiomyopathy 

 

 

 

 

 

 

 

    

Anders Gaarsdal 

Boost et al 

 

15 athletes ranging 

from12 to 35 years of 

age 

 

Cycling, aerobics, running, 

handball, boxing, football 

 

Arithmogenic right ventricular 

cardiomyopathy, myocarditis 

EloiMarijon et al Athletes ranging from 15 

to 46 years of age 

(95% of men) 

Recreational sports, 

cycling, jogging, football, 

swimming, basketball, 

tennis, judo 

Coronary heart disease, atrial 

fibrillation, hypertrophic 

cardiomyopathy 

Erik Ekker 

Solberg et al 

23 cases of sudden death 

of people ranged from 

17 to 34 years of age: 

22 men 

1 woman 

Football, running, cycling, 

handball, skiing, karate, 

swimming, ice hockey, 

volleyball 

Myocarditis, conduction 

abnormalities, aortic valve 

stenosis, cardiac rupture, 

hypertrophic cardiomyopathy, 

congenital coronary heart disease 

Może. PaźSuàrez- 

Kier et al 

168 cases of sudden 

death: 

163 men 

5 woman 

Running, cycling, tennis, 

football, basketball, 

gymnastics 

CAD, hypertrophic 

cardiomyopathy (HCM), ACM 

A.Tabib et al 80 cases of sudden 

death: 

77 men 

3 woman 

Rugby, tennis, boxing 

Swimming, cycling, 

jogging, football 

Hypertrophic cardiomyopathy, 

arrhythmogenic right ventricular 

cardiomyopathy, aortic stenosis, 

ventricular septal defect, coronary 

heart disease, structural 

abnormalities of the nerve bundle, 

dilated cardiomyopathy 
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Sudden death is one of the most serious effects of cardiovascular disease. The main cause of occurrence 

are heart defects, the presence of which the person undertaking physical exert is not aware – in this 

scenario training program is not adapted to this 

person’s body capabilities [4,16,17,20,21,25]. 

Sudden death is more likely to affect men than 

woman 

[4,5,8,9,11,15,16,17,18,19,20,21,22,23,24,25]. 

Although there is no unambiguous theory 

explaining this, woman present greater ability to 

survive selected illnesses, e.g. long QT syndrome, 

which is probably genetically conditioned. A deep 

understanding of the diffrences between the sexes 

may allow to learn the exact relationship [23]. The 

environment in which man functions, lifestyle  

and genetic determinants affect the rate of sudden 

death in the human population. Additional 

meaning is assigned to the type of cultivated physical discipline, its intensity and conditions, in which 

it is cultivated (such as temperature, humidity, insolation) [4,19,21]. The reasons of sudden deaths 

among athletes and people who are not professionally training are based on the same mechanism. The 

volume the heart needs to pump forces it work at rate to which myocardium is not anatomically 

designed – heart gets overloaded which may result in cardiac arrest [25]. Athletes in comparison to 

training amateur people have twice the chance of cardiac arrest. Additionally woman have slightly 

higher chance than men [5,21]. The type of sport practiced is of great importance, led by sports that 

require long-term endurance, which stimulates myocardial hypertrophy leading to remodeling 

[5,17,22]. This is due to loads that are selected during training, less loads cause lesser stimulation of 

body do adapt, so pathological reconstruction also happens less often. The largest group are cyclists 

(about 30%), then runners (about 20%) and footballers (about 10%) [22,24]. In an medical interview, 

about 20% of cases have previously experienced cases of cardiovascular problems or cardiac arrest in 

family. About 80% of deaths occur during or immediately after exercise. Amongst people with more 

than 35 years of age the ratio of dying women to men is greater than that of people with less than 35 

years of age [4,25]. Most cases are registered between 16 and 35 years of age, this is due to the most 

frequently undertaken effort in this age group [4].Myocardial hypertrophy should not exceed 

individual limits. The  correct prophylaxis is, therefore, routine medical research to rile out the risks 

of pathological hypertrophy. Physiological hypertrophy gradually recurs if the workout is interrupted 

Chart 1. Presents % of men in the experimental group in 

individual populations (mean age of respondents) 
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[24]. Unfortunately not all defects are possible to diagnose, about 30% of postmortem testes athletes 

had defects were detectable during cardiovascular system diagnosis, and about 65% had structural 

abnormalities [4,16,17]. A relatively large group among student cases of sudden death caused by 

factors not directly related to sport, such as suicides, drugs, road accidents, drowning or inefficiency 

on part of the other organs [18].The strategy that allows the greatest possible exclusion of sudden death 

is imaging of the circulatory system of people undertaking physical activity [16,17,20,22,24,25]. The 

way to reduce mortality due to cardiac arrest is to popularize a device called an automatic external 

defibrillator (AED), which in some cases allows reassuming the hearth beating and increasing the 

chances of getting professional help [22]. It is particularly important to have access to such equipment 

in places with high traffic [20,22]. 

 

Conclusions 

Sport itself is not a cause of sudden death in 

sportsmen, however, it is a stimulus that can lead to 

cardiac arrest in the presence of cardiovascular disease. Often cardiovascular diseases are congenital 

or acquired defects, but the athlete does not know of their existence. The consequences associated with 

them affect both professional and amateur athletes. The most serious of those is sudden death, which 

affects men more often than woman. The risk of death is dramatically increasing after 35 years of age. 

When it comes to sports, cyclist, runners, and footballers are more exposed. The risk group also 

includes people with cardiac events in the family (60%). Therefore a systematic medical examination 

is a very important aspect when practicing sports. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 2.Shows mortality per 100,000 people in the 

experimental group in individual populations (mean age of 

the subjects) 
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