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Sudden Cardiac Arrest: The Silent Killer

The sudden death of young athletes is unexpected and disturbing to all involved 

(Courson & Drezner, 2006). Recently, there was a local, young, active male who was a 

victim of this genetic heart flaw. Sudden cardiac death is defined as one that is unexpected, 

nontraumatic, and occurs instantaneously without an abrupt change in one’s previous 

clinical state (O’Connor, Kugler & Oriscello, 2001). The general population of athletes is 

truly at a low risk for ever being a young victim of such a catastrophic disorder, however, 

the unpredictability of this disorder sets it apart from any other clinical concern (Maron, 

2003). Sudden cardiac arrest claims approximately 1000 persons per day. In response, the 

AHA (American Heart Association) reported survival rates of sudden cardiac arrest with 

resuscitation at 4% to 11%, and the AHA goal for survival is 30%. Athletes daily exert 

their bodies to the maximum, and have no reservations about their health state. Athletes, 

coaches, parents, and spectators need to be well versed in the accompanying parts of this 

disease. A lack of knowledge by an individual truly may be the difference between a saved

life and the loss of one.
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Sudden Cardiac Arrest: The Silent Killer

The abundance of young athletes across the country is staggering. Nationally

there are young people stepping on the field, on the court, or whatever athletic setting it 

may be, exerting their bodies to perform their very best. In turn, there is a small, but 

significant percent of these individuals who are victims of sudden cardiac arrest 

(O’Connor, Kugler, & Oriscello, 2001). The sudden death of young athletes, categorized 

as being under thirty years of age, is usually unexpected and disturbing to all involved; 

more specifically because athletes are viewed as the healthiest member’s of a given 

society (Courson & Drezner, 2006). Physicians are humbled, families are shocked, and 

teammates are left wondering if that could happen to them. Although the overall 

population of athletes is generally not at risk of suffering from sudden cardiac arrest, a 

rare genetic flaw; concerning number of largely congenital but clinically unsuspecting 

cardiovascular diseases have been linked to the sudden death in young trained athletes, 

usually associated with physical exertion (Maron, 2003). The best and most simple way 

to help prevent this life threatening and rare genetic flaw is through awareness, 

education, and screening (O’Connor, Kugler, & Oriscello, 2001). The purpose of this 

thesis is to review the research on sudden cardiac death in athletes and to identify 

interventions for screening to help prevent the loss of young athletes through 

implementing a plan of action. The main focus for the plan of action will be education

and awareness for all individuals.

Prevalence

Sudden cardiac death is defined as one that is unexpected, nontraumatic, and

occurs instantaneously without an abrupt change in one’s previous clinical state
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Ethnicity. From 1985 until 1995, a study was done on SCA. The study looked atl58 cases 

of sudden cardiac arrest in athletes. In this group 138 (68%) deaths occurred in athletes, 

with a mean age of 17 years old, who participated in either football or basketball. By 

race, however, there were deaths across the spectrum of ethnicity. From these 158 

athletes, the specific break down of deaths is as follows: 70 Caucasians (52%), 69 

African Americans (44%), 8 Asians (2%), 1 Hispanic (0.6%), and 1 Native American 

(0.6%). Although the majority of competitor deaths came from either basketball or 

football, there were 18 different sports included in the study. Out of the 158 deaths, only 

12 individuals reported any symptoms prior to their sudden death (Cantwell, Courson,

Ellis, Kyle, Medlin, & Terry, 2001).

Congenital Disorders

Congenital cardiovascular diseases were the major cause of sudden death in high

school and college athletes (O’Connor, Kugler & Oriscello, 1998). The concern 

surrounding this disease is growing. In 1992, the President of the American College of 

Sports Medicine directed a “call to action” surrounding athletes and their medical safety. 

There were several modifications made, such as requiring more water intake at football 

practices. Although the deaths associated with specific “preventable” diseases were 

diminishing, the numbers regarding congenital cardiovascular disease began to surface. 

With the new awareness of specific preventable diseases, once foreign and unknown 

death possibility, research regarding the subject of sudden cardiac death intensified 

(Courson & Drezner, 2006). There are usually no specific signs or symptoms regarding 

this disease; therefore, contributing to an increase in attention. Although the number of
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deaths per year is a fairly insignificant number compared to other age group related 

deaths, any untimely death is a concern for all who are involved.

Coronary artery abnormality. Congenital coronary artery anomalies are another 

leading cause of nontraumatic sudden cardiac arrest. The most common type of coronary 

artery abnormality disorder is suffering from a misplaced aortic ostium. It occurs when 

the left main and right coronary artery separates from the right sinus of Valsalva. 

Coronary artery abnormality disorder is also very difficult to diagnosis, and typically has 

few signs or symptoms to speak of. In some cases, however, individuals have complained 

of fatigue. Coronary artery abnormality disease is most common in athletes under the age 

of 30, and most athletes suffering from aortic ostium have a genetic predisposition of

acquiring the disorder (O’Connor, Oriscello & Kugler, 1998).

Inherited CardiacDisorders

The majority of all victims of sudden cardiac arrest generally also have inherited 

forms of heart muscle disorders and irregular heart beats (Cycling Weekly, 2004). 

Unfortunately most individuals only know they have a life debilitating heart disorder in 

their family after it is too late. It is important for families to know their health history and 

be verbal about that history with all members in their family. In approximately one-half 

of all cases, the number one cause of sudden cardiac arrest [hypertrophic 

cardiomyopathy] is from inherited disease (Rizzo, 2001).

Cardiomyopathy. Hypertrophic cardiomyopathy is the most common cause of 

sudden death in young athletes, and is occasionally referred to as “athletic heart muscle

disease.” This is a autosomal-dominant congenital disorder that affects one in every five

hundred persons annually. It is characterized by an asymmetrically hypertrophied and a
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nondilated left ventricle (Maron, 2003). Cardiomyopathy is an ongoing disease process 

that damages the muscle wall of the lower chambers of the heart. During hypertrophic 

cardiomyopathy, the walls of the heart’s chambers thicken abnormally. The American 

Heart Association (AHA) reports that 36% of all athletic victims of sudden cardiac arrest 

had probable or definite hypertrophic cardiomyopathy. In most cases of this disorder, the 

first symptom is death. As an athlete, hypertrophic cardiomyopathy disorder is especially 

of concern because of the added stress that exercising places on the heart. When there is a 

combination of additional stress and a lack of blood to heart, the supporting coronary 

arteries may become blocked and the heart muscle becomes ischemic. Eventually, the 

heart looses its ability to contract due to lack of oxygen, which then leads to sudden 

cardiac arrest. During physical activity, the heart has to work harder to deliver the 

appropriate nutrients (blood and oxygen) throughout the body. When this process is 

compromised by cardiac arrhythmias, decreased blood flow to the heart muscle, or a 

congenital defect of the heart the result may be sudden cardiac death. Some of the more 

familiar signs and symptoms regarding this disease include: shortness of breath upon 

exertion, dizziness, fainting, fatigue, and chest pain. Unfortunately, the majority of 

athletes do not have warning symptoms. Statistically speaking, the first sign of an 

unhealthy; concerning condition may be death (Rizzo, 2001).

There are three methods of diagnosing hypertrophic cardiomyopathy. The first 

option is an electrocardiogram (ECG), a standard chest x ray, and an echocardiograph. 

Typically, a person suffering from hypertrophic cardiomyopathy will have an abnormal 

showing during an electrocardiogram (ECG). The main purpose of the ECG is to

examine and record the electrical currents of an individual’s heart. The information that
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is gained from the ECG test is printed on a sheet or displayed on a monitor. These 

methods of display vividly show any abnormal heart rhythm, voltage, and cardiac 

disturbance. In other cases, a standard chest x-ray may show an enlarged heart. This 

picture of an enlarged heart would quickly gain the attention of a physician. A chest x-ray 

is a very routine procedure and is a simple way to visually look at any previously 

unknown heart conditions. Following a chest x-ray, if an individual is suffering from an 

enlarged heart, an echocardiogram would be recommended. During an echocardiogram, 

an image of the heart’s structure is produced. This specific image will show if an 

individual is suffering from thickening in the heart walls or any other abnormalities in 

patients specific heart valves (Rizzo, 2001).

On a more positive note, treatment for hypertrophic cardiomyopathy is plausible. 

Treatment may include prescribed medications and a restriction of laborious activities. 

More specifically, prescriptions such as beta blockers and calcium channels are initially 

prescribed (Rizzo, 2001).

Beta blockers work to lessen the intensity of the heart’s contractions. Beta 

blockers specifically alter the amount of adrenaline released on your body’s beta 

receptors (Rizzo, 2001). By regulating the body’s beta blockers one’s heart doesn’t have 

to exert as much effort, therefore, eliminating and/or reducing the risk of a heart

arrhythmia (Texas Heart Institute, n.d.).

Calcium channel blockers are used for many purposes such as hypertension, 

cerebral spasm, and tachycardia. In turn, this allows for the heart walls to be more elastic 

and stretchy which helps the heart function properly. However, in some extreme and rare
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cases, medications may not be helpful. In that instance, surgery is the next option for 

treatment of hypertrophic cardiomyoptahy (Texas Heart Institute, n.d.).

During a surgery procedure called myotomy-myectomy, a portion of the septum 

is eliminated. The septum is the muscular wall dividing the left and right chambers of the 

heart. One cause of hypertrophic cardiomyopathy is due to a thickening in the heart 

walls. The myotomy-myectomy procedure removes a portion of the ventricular septum. 

This process relieves the stress put on the heart by the obstruction. After its removal, 

there is improved blood flow through the heart chambers, which reduces the tract 

obstruction (Let the Beat Go On, Hypertrophic Cardiomyopathy Association).

Another option for individuals suffering from arrhythmias related to hypertrophic 

cardiomyopathy is having a pacemaker or defibrillator implanted. These implants supply 

the heart with electrical impulses to bring and help the heart beat in a normal rhythm. The 

most common type of defibrillator is an implantable cardioverter defibrillator (ICD). To 

date, more than 150,000 ICD defibrillators have been implanted in sudden cardiac arrest 

victims and those who are high risk (Rizzo, 2001). The ICD is very successful because it 

is programmed to send a rehabilitating shock to the heart immediately. An ICD is a 

positive, viable option for an individual prone to sudden cardiac arrest (Rizzo, 2001).

One of the most disheartening and concerning aspects of sudden cardiac arrest is 

that most who are victims never had any symptoms to speak of; therefore, the chance of 

preventing a sudden cardiac arrest is minimal. Those who had symptoms need to be 

conscious of them, and actively speak with a physician. Without action, heart failure is 

inevitable. A second inherited cardiac disorder is Marfans syndrome.
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Marfans syndrome. Marfans syndrome is a condition that may be linked to 

sudden cardiac arrest, but isn’t as frequent as other cardiac disorders (O’Connor, 

Oriscello & Kugler, 1998). Marfans syndrome is a connective tissue disorder that affects 

tendons, ligaments, blood vessel walls, cartilage, heart valves and many other structures. 

Therefore, individuals with Marfans syndrome are typically extremely tall (Dietz & 

Judge, 2005). Marfans syndrome can occur in males and females along with the genetic 

disposition linked to their height. Individual suspiscion of Marfans syndrome typically 

stems from the following: evidence of systemic disorder of the connective tissue, 

including long limbs, deformity of the thoracic cage, striae atrophicae, mitral valve 

prolapse, and mild non-progressive dilatation of the aortic root (Dietz & Judge, 2005).

Marfans syndrome in the cardiovascular system is separated into two areas, those 

that directly affect the heart and those that affect the vasculature of the heart. Typically, 

Marfans syndrome attacks one’s cardiovascular system, ocular system, and/or skeletal 

system. When one’s cardiovascular system is attacked from this disease, the athlete’s 

chances of becoming a victim of sudden cardiac arrest is greatly elevated (Dietz & Judge, 

2005). On average, 2-3 out of every 10,000 individuals are at risk for being victims of 

Marfans syndrome, with many victims having no family history of the disorder (Dietz & 

Judge, 2005). With the help of clinical genetic testing, progress is being made to 

eliminate the untimely death of young athletes from Marfans syndrome.

Arrhythmogenic right ventricular dysplasia. Another inherited disorder that can 

lead to SCD is arrhythmogenic right ventricular dysplasia. According to recent research 

from John Hopkins University (Calkins, 2005), arrhythmogenic right ventricular

dysplasia (ARVD) is another cause of sudden cardiac arrest in young athletes (Calkins,
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2005). ARVD annually accounts for up to 5% of all sudden cardiac arrest deaths nation 

wide. In ARVD, the muscle tissue in the lower right chamber of the heart dies and is 

replaced by fat, resulting in dangerous abnormal heart beats. ARVD is a relatively rare 

heart condition and the precise biological reasons for this disorder currently remain 

unknown. Most victims develop the disorder approximately fifteen years before 

diagnosis. In some extreme cases, fifteen years is too long and too late, especially for 

competitive athletes. If diagnosed, athletes can be implanted with defibrillators to 

decrease the risk of sudden cardiac death from arrhythmias while competing with ARVD.

Diagnosis is a key portion to surviving ARVD, and fortunately there are some 

common symptoms (Calkins, 2005). The most common symptoms include palpitations, 

dizziness, and or fainting. More specifically, palpitation occurs when one’s heart beats or 

pumps blood faster than usual. From palpitations there is an increase in the amount of 

blood one’s heart pumps with each beat. Palpitations may feel as though one’s heart has 

“skipped a beat”, and is a common response to activities such as lifting weights, walking 

up a flight of stairs or a hill, and/or emotional excitement (Calkins, 2005).

Viral Infections

Myocarditis. Myocarditis is another cause of sudden cardiac arrest. Clinically, 

this disorder is difficult to diagnosis but has been found to be a related cause of death in 

young athletes. In most cases, Myocarditis is a result of a viral or organ infection. In most 

reported cases Coxsackie B virus was the leading cause of death (Bloor, Cantu, Mueller, 

Olson & Van Camp, 1995). The earliest symptoms of myocarditis include exercise 

intolerance, and congestive heart failure. Symptoms more specific to Coxsackie B may
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include gastrointestinal illness, fever, fatigue, body discomfort, and chest pains. Cardiac 

symptoms usually have a delayed onset time of up to two weeks. Most individuals who 

suffered from sudden death related to Myocarditis had limited related signs or symptoms 

(O’Connor, Oriscello, Kugler, 1998). In a small portion of cases, cocaine abuse was a 

potential cause of the onset of myocarditis that also led to premature death.

Blunt Trauma

There are two unusual causes of sudden cardiac death. The first is blunt trauma to

the chest cavity and the second is seizures (Cantwell, Courson, Ellis, Kyle, Medlin & 

Terry, 2001). Clinically, blunt trauma to the chest is diagnosed as commotio cordis. This 

specific life ending disorder is caused from a blunt trauma to the chest. In most cases this 

type of physical trauma led to an interruption of the electrical function of the heart and

concluded with ventricular fibrillation. The most common cause of trauma occurs when

the blow occurs during the diastolic phase of the cardiac cycle. During this time, an 

individual’s T waves are at their electrical peak, and any disruption can affect the 

depolarization of the heart. The T wave specifically represents ventricular repolarization 

and is a major component in the formation of a healthy heart rate/beat. With the proper 

use of protective padding and sport specific equipment, the reduction of deaths from this 

particular cause is attainable (Cantwell, Courson, Ellis, Kyle, Medlin & Terry, 2001).

Seizures

The second most unusual cause of death is sentinel seizures. This condition is a

direct result of oxygen deprivation in the brain exclusively from a fatal arrhythmia. With 

precise assessment and care given to an athlete suffering from a sentinel seizure, the 

survival rate increase. In thirty-percent of all clinically diagnosed cases of sudden cardiac
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arrest there was an initial presentation of a seizure before the individual escaladed into 

cardiac arrest. Proper stabilization and treatment is essential for reducing the incident of 

death in all cardiac arrest cases, but the importance of proper treatment becomes 

escaladed when combined with seizure (Cantwell, Courson, Ellis, Kyle, Medlin & Terry,

2001).

Drug Use

Illegal drug use is another uncommon, plausible link to the cause of sudden 

cardiac arrest in young athletes. Whether the drug is legal or illegal is immaterial when 

dealing with a fatal arrhythmia that could have been avoided (Cantwell, Courson, Ellis, 

Kyle, Medlin & Terry, 2001). Digesting an amount greater than what is suggested or 

prescribed by a physician, the individual’s risk of myocardial disorders greatly increases. 

Cocaine abuse has been reported to increase a person’s risk of myocardial infractions by 

twenty-four times in the first hour of exercising after taking it. For those athletes taking 

prescribed medication it is important to consult a physician and confirm that the intensity 

of their activity along with their medication is not putting them at risk for SCD. When a 

person’s body is under the influence of a narcotic, legal or illegal, the heart’s capability 

to withstand the strenuous activity is greatly reduced (Cantwell, Courson, Ellis, Kyle,

Medlin & Terry, 2001).

For athletic organizations the most effective way to eliminate the risk factor of 

drug abuse from their program is to incorporate pre-activity drug screens into their 

athletic participation policy (Cantwell, Courson, Ellis, Medlin & Terry, 2001). Drug 

screens although controversial for high school and college athletes are a small price to 

pay to potentially save an athlete’s life.
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Clinical Studies and Research

Annually, over 400,000 United States young athletes are victims of sudden 

cardiac arrest (Satlof & Waxenberg, 2006). In a ten year span, there were approximately 

3 million young men and women competing in a high school or collegiate sport.

Non-traumatic Sports Deaths in Males from July 1983- June 1993: (Bloor, Cantu,

Mueller, Olson, & Van Camp, 1995).

Falls Sports School Age Total Death Estimated Est. Death

Athletic Rates/MUlion

Participation Athlete/V ear
Cross Country High school 3 1,552,413 1.93

College 1 138,873 7.20
Field Hockey High school 0 290 0

College 0 0 0
Football High school 53 9,449,220 5.61

College 14 690,219 20.28
Soccer High school 6 2,108,958 2.85

College 1 246,085 4.06
Water Polo High school 0 92,055 0

College 1 16,175 61.82
Basketball High school 28 5,112,448 5.48

College 9 259,364 34.70
Gymnastics High school 0 50,286 0

College 0 8,007 0
Ice Hockey High school 1 229,655 4.35

College 1 43,823 22.82
Swimming High school 0 832,919 0

College 1 98,797 10.12
Volleyball High school 0 140,984 0

College 0 9,747 0
Wrestling High school 9 2,397,129 3.75

College 0 102,388 0
Baseball High school 5 4,107,505 1.22

College 2 389,339 5.14
Golf High school 0 1,196,635 0

College 0 112,722 0
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Lacrosse High school 0 180,393 0
College 1 54,478 18.36

Tennis High school 1 1,336,764 0.75
College 0 123,737 0

Track High school 9 4,296,343 2.09
College 1 272,263 3.67

Total: High school &

College

146 19,550,662 7.47

Non-traumatic Sports deaths in female high school and college athletes: (Bloor, Cantu,

Mueller, Olson, & Van Camp, 1995).

Falls Sports School Age Total Death Estimated Est. Death

Athletic RatesZMillion

Participation Athlete/Y ear
Cross Country High school 1 1,203,646 0.98

College 0 105,953 0
Field Hockey High school 0 491,274 0

College 0 51,991 0
Football High school 0 844 0

College 0 0 0
Soccer High school 1 1,052,873 0.95

College 1 84,530 11.83
Water Polo High school 0 9,006 0

College 0 0 0
Basketball High school 4 3,907,849 1.02

College 1 213,010 4.69
Gymnastics High school 0 288,506 0

College 0 17,043 0
Ice Hockey High school 0 698 0

College 0 0 0
Swimming High school 3 852,480 3.52

College 0 95,277 0
Volleyball High school 0 2,884,819 0

College 0 188,317 0
Wrestling High school 0 1,494 0

College 0 0 0
Softball High school 0 2,500,642 0
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College 0 199,629 0
Golf High school 0 323,767 0

College 0 12,547 0
Lacrosse High school 0 87,167 0

College 0 29,466 0
Tennis High school 0 1,264,627 0

College 1 108,913 9.18
Track High school 2 3,312,021 0.60

College 0 175,321 0
Total: High school &

College

14 10,542,917 1.33

In the table above is the largest and most comprehensive national study of non

traumatic deaths in high school and college athletes in the United States to date (Bloor, 

Cantu, Mueller, Olson, & Van Camp, 1995). The information gained from this ten year 

study along with three very important aspects of athletics, being: appropriate athletic 

participation exams, eligibility recommendations for athletic participation, and evaluation 

and medical treatment of athletes (Bloor, Cantu, Mueller, Olson, & Van Camp, 1995). 

The study of non-traumatic sports death by Bloor, et al, demonstrated that sudden cardiac 

arrest is not unique to one specific type of sport or intensity level. With a wide variety of 

athletes and sports represented, it is clear that all competitive athletes are at risk for 

sudden cardiac death (Cantwell, Courson, Ellis, Kyle, Medlin, & Terry, 2001).

In the, study of non-traumatic sports death by Bloor, et al, non-traumatic death 

was defined as those deaths with symptoms whose onset was during or within one hour 

following participation on a high school or college athletic team, and not the result of 

direct bodily injury.

On the contrary, the loss of a young individual during an intramural, club sport, 

and/or physical education class was not a part of this study/research. This study sample
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recruited the 17 largest high school and college teams, whom all contributed the greatest 

number of participants per capita. In total, there were 17 different sports analyzed for 

males and females. The only difference between males and females was baseball for 

males and softball for females. This study officially began July 1, 1983, and concluded in 

June of 1993. During this ten year span, there were 160 non-traumatic deaths, and from 

these deaths, 136 extensive autopsies were available. Out of these deaths, 146 were males 

between the ages of 13-24 years old, and 14 were females between the ages of 14-22. 

More specifically, 126 deaths occurred in high school athletes [115 males, 11 females] 

and 34 in college [31 males, 3 females] athletes. For male athletes, high school football 

and basketball and college football were the sports with the largest number of recorded 

deaths. For females, high school swimming and track reported the largest number of 

deaths (Bloor, Cantu, Mueller, Olson, & Van Camp, 1995).

Out of 100 athletic deaths (74%), 92 males and 8 females, cardiovascular 

conditions were found. Of this group, 51 athletes were found to be explicit victims of 

hypertrophic cardiomyopathy, and of this group, 50 (98%) were males and only one 

victim (2%) was female. The next most frequent cardiovascular abnormality present in 

the deceased athletes was coronary artery abnormalities. More specifically, 16 athletes,

14 males and 2 females, were found to have this specific disorder. Out of these specific 

16, three also had suffered from hypertrophic cardiomyopathy. Of the remaining 

numbers, noncardiovascular conditions were a cause of death in 30 (22%) of the 160

athletes. The different types of noncardiovascular conditions include: exertional 

rhabdomyolysis and exercised induced asthmatic spasms. The most concerning aspect of
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this percent of deaths, is that most noncardiovascular deaths are preventable (Bloor, 

Cantu, Mueller, Olson, & Van Camp, 1995).

The data from this study shows a greater incidence of non-traumatic sports death 

in males than in females. One reason for this may be attributed to the fact that there is a 

higher number of male athletic participation (males represent 65% of all high school and 

college athletics). The other contributing factor surrounding the explanation for greater 

risk for males than females is as follows: males may be participating at higher levels of 

intensity than females, more denial or lack of attention to possible signs or symptoms, 

and the generally predominantly larger heart size in males than females.

There is also a higher risk of death in college athletes, again statistically 

significant in males, and is likely linked to the fact that college, male participants are as 

much as ten years older than high school athletes. In conjunction with previous studies, 

hypertrophic cardiomyopathy was the leading cause of death in all victims of sudden 

cardiac arrest (Bloor, Cantu, Mueller, Olson, & Van Camp, 1995).

Relationship of Ethnicity in Athletes with Hypertrophic Cardiomyopathy

In 1992, the Minneapolis Heart Institute Foundation registry was established to 

compile and examine the cases of sudden cardiac arrest in young athletes beginning in 

1985. This study conducted research regarding the impact of race and the identification 

of hypertrophic cardiomyopathy. The bulk of cases were found in news media accounts, 

informal interviews/reports, and high school/college records. The registry concluded its 

accounts in 2000, and to date there had been a total loss of 584 unexpected young athlete 

deaths. To be included in this count, the criteria was set as follows: a competitive athlete 

engaged in an organized team or individual sport requiring regular training and exercise,
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and less than 35 years old. From this study, research shows that the number of cases of 

sudden cardiac arrest has increased with time, and the largest number of reported 

unexpected death occurred in 1996 with a total of 70. From 1995 until 1999 there were

362 deaths, which represent 62% of the total number of deaths from 1985 until 2000. 

Before 1990, there were a total of 120 deaths, representing 20% of the total number of 

deaths. This study also represented 42 separate states, and there most prevalent death 

reports came from: California [31 cases], Florida [17 cases], Michigan [16 cases], New 

York [16 cases], Ohio [15 cases], and Texas [13 cases] (Barac, Carney, Casey, Lever, 

Lewis, Maron, Sherrid, 2003).

From the total 584 deaths, 298 were eliminated because of an identification of a 

noncardiovascular death (i.e. drug abuse, asthma complications, heat stroke, drowning, 

head trauma, or a ruptured cerebral artery), a blunt chest blow, or insufficient data. Other 

factors taken into consideration include a heart weight greater than or equal to 500 grams, 

and one or more of the following: a family history of hypertrophic cardiomyopathy with 

or without untimely sudden death, and/or enlarged left atrium with small ventricular 

chambers, a prominent pattern of left ventricle hypertrophy, and a history of left 

ventricular abnormalities. The particular weight of an individual’s heart is of concern

because hearts that have an increase in cardiac mass tends to lead to an increase in left

ventricle wall thickening; which is a suggested but unconfirmed contributor to 

hypertrophic cardiomyopathy (Barac, Carney, Casey, Lever, Lewis, Maron, & Sherrid, 

2003).

Gender, ethnicity, and sport. The mean age of all of the 286 victims was 17, and 

90% (256) were males. Nineteen (7%) of all victims were considered to be elite athletes,
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meaning that they had achieved success/recognition at the national and/or international 

level. A wide selection of athletics was represented, however, basketball and football had 

the highest numbers of death (combined: 192, 67%). The ratio of sudden death of 

Caucasians to African Americans was greater in only basketball with a ratio of 63:35. Of 

the 286 victims, 204 (71%) collapsed during or directly after a training session (129 

deaths) or a formal athletic contest (75 deaths). The remaining 82 athletes, which 

represents 29% of the total population, passed either during mild recreational activity (46 

deaths), completely sedentary (36 deaths), and sleeping (11 deaths). Of this entire pool of 

sudden death victims, on 55 (19%), had zero known signs or symptoms prior to their 

untimely deaths The most common cause of sudden cardiac arrest in these victims was 

again hypertrophic cardiomyopathy was the most common cause of death, especially 

among African American athletes (total: 56, 55%). This cause of death may be higher in 

African American competitive athletes due to a greater potential to form a malignant 

genetic substrate when combined with exercise. This study will ideally present greater 

awareness among all athletes, and more specifically among African American 

participants (Barac, Carney, Casey, Lever, Lewis, Maron, Sherrid, 2003).

Personal Stories

On February 20, 2003 Chattahoochee High School junior Ryan Boslet was on top 

of the world. The previous day, Ryan had received his first college football recruiting 

letter, and had a new motivation to hit the gym, and hit it hard. What he didn’t know, 

however, was like so many others before him he had a heart condition that he was 

unaware of. Ryan Boslet was bom with a heart condition that dramatically altered his 

future on the morning of February 20th, 2003. Although he had several pre-activity
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physical exams in his life, none ever could have predicted his untimely death. Ryan was 

seen as a healthy, active, competitive young man who couldn’t be slowed down. While 

running suicide sprints, however, he become another victim of sudden cardiac arrest mid

stride and collapsed. As his coaches stood by and quickly rushed to his assistance, it was 

reported that he was dead before help could begin to revive him. Similar to previous 

cases, the 6-foot-four, 240 pound athlete never knew anything was wrong (Cohen, 2005).

On July 31, 2000, hypertrophic cardiomyopathy claimed the life of 20 year old

Anthony Bates. As a Division I football athlete for Kansas State University, Anthony had 

always been very active and healthy throughout his life. He always passed the pre-sport 

physicals with flying colors, and had no known symptoms. In every essence of the word,

Anthony was a victim of the silent killer, hypertrophic cardiomyopathy. Since his death, 

however, his family has been working very hard to educate others about the dangers 

surrounding this disease. In 2002 the Anthony Bates Foundation was erected and have 

dedicated themselves to raising early awareness and detection of hypertrophic 

cardiomyopathy in all individuals. This foundation actively promotes public outreach 

programs and travels nation wide offering youth heart screenings. All of the onsite heart 

screenings are free for all attendees, and previous family conditions are taken into 

consideration. The education of hypertrophic cardiomyopathy is saving lives nation wide, 

and the Anthony Bates Foundation is making a negative situation become a positive for 

so many by preventing the untimely loss of another loved one (Parentwatch, 2006).

University of Washington women’s basketball member Kayla Burt is one of the 

lucky ones. In 2002, the then 20 year old Division I Women’s Basketball standout 

suffered a heart attack. While at a New Year’s Ever celebration, Burt began suffering
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from hypertrophic cardiomyopathy and was kept alive via CPR until paramedics arrived. 

In 2004 she returned to the squad and gained national attention while earning the Herald 

Woman of the Year in Sports award. Following her 2002 heart attack, Burt received an 

automatic defibrillator. During a 2005 season game, Burt’s defibrillator activated as a 

result of a response to an arrhythmia. Burt had only played four minutes in the game, and 

was resting on the bench when a shock was delivered to her chest. She had no symptoms 

or premonition that her defibrillator would activate. This incident proved to be a 

traumatic, career ending experience and led to her retirement in January of 2006. Burt’s 

story is unique in the sense that she survived and is working hard to educate others about 

her experience (Parentwatch, 2006).

In 2005, 15 year old Gregory Moyer was playing in his very first high school 

basketball game. His mother Rachel, who was video tapping the event, recalls no 

physical signs of distress such as being short of breath, rubbing his chest, or having any 

loss of color in his face. Following the halftime buzzer, Greg ran into the locker room, 

and was never seen conscious again. While talking with a teammate he collapsed and 

died. Since the incident, Rachel has replayed the video of he son’s final game numerous 

times, and has yet to find any physical clue that may have prevented the loss of her son. 

Since the loss of her son, Rachel established the Gregory W. Moyer Defibrillator Fund to 

raise money to buy and donate AEDs to varying facilities around the nation. To date, the 

Gregory W. Moyer foundation has donated 450 AEDs to facilities in 22 separate states 

(Cohen, 2005).

The state of Maine has taken a recent active approach to assisting with the 

elimination of cardiovascular related deaths. The Maine Department of Health and
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Human Services developed the Maine Cardiovascular Health Program. In the state, 33% 

of all deaths (one out of every three) are due to cardiovascular disease. In response, the 

state created HeartSafe communities to help battle this problem. To become a HeartSafe 

community, there is certain criterion a community must meet, and a majority of its focus 

is on the effectiveness of their chain of survival. Time is crucial in every matter of the 

heart; therefore, to be a HeartSafe community, your response time is crucial for your 

acceptance. Another qualification is that all emergency response vehicles must be 

equipped with an Automated External Defibrillator (AED). From this implemented plan, 

many Maine communities have made the appropriate changes to become HeartSafe 

communities. In response, there have been several lives saved. This program is a great 

model for the State of Montana to examine and adopt. As a whole, the state is large and 

comprised of several small communities with several challenges to face upon an 

emergency. With an established awards committee for specific communities, not only 

would lives be saved, but it would be something residents of these small communities 

could be apart of and take pride in (Healthy Maine Partnerships, 2007).

Survival Rates

The survival rate of sudden cardiac arrest in young athletes is a truly varying 

statistic. With sudden cardiac arrest claiming approximately 1000 persons per day, the 

AHA (American Heart Association) reported survival rate of sudden cardiac arrest with 

resuscitation at 4% to 11%, and the AHA goal for survival is 30%. To actively aid in an 

increase in survival rate numbers, the AHA has made an aggressive recommendation for 

all high school and collegiate athletic programs to adopt their preparticipation exam 

(PPE) form. The main focus of the PPE form designed by the AHA is to determine an
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Recommendations for Future Research

Clinically, there is minimal research regarding this topic, however, the current 

amount of information is disappointing. There is a specific void in screening, monitoring, 

and treatment for athletes who are at risk for sudden death. Clinically there needs to be a 

stronger and more aggressive effort placed on bringing awareness and prevention to all 

competitors. Most of the research occurred over a decade ago. The number of deaths per 

year as a result of sudden cardiac death has not decreased. By placing a greater emphasis 

on this subject, increased awareness for athletes, parents, fitness instructors, and coaches. 

It is important that all active athletes to be accountable for their health and every 

involved person (coaches, teammates, parents, athletic directors, etc.).

begin to consciously acknowledge the risk. The goal is for individuals to be proactive and 

not reactive. However, there needs to be a governing body of accountability, whose 

purpose is to set and implement standards that screen, and monitor for sudden cardiac

death.

Conclusion

The number of young athletes competing daily, around the country is 

overwhelming. To have a realistic chance at making a change in the reduction of sudden 

cardiac death, there needs to be greater awareness, more accurate, up to date research, 

and an established response plan. Eliminating sudden cardiac death completely is an 

unrealistic goal; however, working to reduce the numbers of untimely young deaths is 

realistic and attainable. To achieve this goal, research regarding sudden cardiac death 

needs to be continual and highly advocated. With greater focus and diligence to the 

research of sudden cardiac arrest and death, changes will become a reality.
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