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	The Athlete’s Heart     

     The heart is comprised of cardiac muscle fibers, which differ from the skeletal muscle fibers of the limbs or the smooth muscle fibers of the internal organs.  The specialized muscles fibers allow the heart to function as a reliable pacemaker that proves remarkably accurate and strong.  

     Heart muscle develops as an athlete trains.  The changes in cardiac muscle fibers, and heart function as a result of training do not parallel those changes seen in the skeletal system exactly.  There are a collection of fairly typical changes that occur that have been named as a clinical syndrome called Athlete’s Heart.  Athlete’s Heart is an asymptomatic condition associated with common clinical signs including bradycardia (slow heart rate), a systolic murmur and extra heart sounds that, in an athlete, are usually considered acceptably normal.  The vigorous, repetitive training regimens that athletes routinely endure lead to characteristic physiologic and anatomic changes, including enhanced diastolic function, larger left ventricular dimensions and mass, and right ventricular dilatation and systolic dysfunction. These are all basically enlargements of the heart chambers or thickenings of the muscular chamber walls.  These changes allow the heart to beat less to pump out the same or greater amounts of blood to surrounding tissues used in exercise.   In the first six to 12 weeks of training, the resting heart rate decreases by five to 10 percent. The resting heart rate slows, a sign that the heart is pumping blood with greater efficiency.  The large volume of blood flowing through the heart results in a slower, stronger pulse (which can be felt at the wrist and elsewhere on the body) and sometimes heard as a heart murmur. These murmurs, which are specific sounds created as blood flows through the valves of the heart, are not dangerous. The heartbeat of a person with athletic heart syndrome may be irregular at rest but becomes regular when exercise begins. Premature heartbeats may occur occasionally at rest.  Blood pressure is virtually the same as in any other healthy person.  The myocardial changes  that characterize an athlete’s heart are influenced by the type of sport practiced. The physiologic responses to static and dynamic training lead to different adaptations to sustain the specific compulsory demand   During aerobic exercise, the consistent exposure of the left 
	 ventricle of the heart to increased volume during episodes of sustained elevation in cardiac output causes the ventricular enlargement.  Increased afterload during strength and weight training has a propensity to initiate ventricular wall thickening..

     When any of these clinical cardiac signs present in an athlete a medical evaluation must be done.  Any one of the signs mentioned above could signal serious cardiac disease and one must never assume that any cardiac abnormality is benign without a thorough comprehensive diagnostic evaluation.  One starts with a simple doctor’s visit including a careful history and physical examination.  The history should include questions about any family history of heart disease.  Further testing should also include electrocadiogram and echocardiography.  Some physicians feel a chest x-ray is also warranted. The results of these studies can confirm the benign condition of a normal or Athlete’s heart.  When an athlete stops training, the athletic heart syndrome slowly disappears.  Heart size and heart rate tend to return gradually to those of the non-athlete. 
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An effective cardiac workout

As a muscle, a heart needs exercise to remain in good shape.  Exercise helps improve heart health, and can even reverse some heart disease risk factors.  As a result of exercise, a heart can pump more blood through the body with every beat and continue working at maximum level, if needed, with less strain. The resting heart rate of those who exercise is slower, because less effort is needed to pump blood.
Exercise benefits the heart and circulation (blood flow throughout the body) by improving cholesterol and fat levels, reducing inflammation in the arteries and helping to keep blood vessels flexible and open. For the greatest heart protection, it is not the duration of a single exercise session that counts but the total weekly amount of energy expended.  The
	American Heart Association recommends that individuals perform moderately-intense exercise for at least 30 minutes on most days of the week. Similar exercise guidelines have been issued by the Centers for Disease Control and Prevention, and the American College of Sports Medicine (30-60 minutes 3-5 days/week).  These organizations are recommending aerobic exercise, but resistance (weight) training has also been associated with heart protection. It may offer a complementary benefit to aerobics. And studies show that yoga and tai chi, an ancient Chinese exercise involving slow, relaxing movements, may lower blood pressure almost as well as moderate-intensity aerobic exercises. So know that there are options when designing your ideal exercise program.  

     Consider the logic of this concept, that for optimal cardiac conditioning, creating a routine combining low intensity aerobic, moderate intensity aerobic and resistance training sessions each week provides the most functionally relevant conditioning.  The benefits of such a program affords us with a heart that is well equipped to deal with any and all forms of stressors we encounter in our daily activities.  Ultimately, this is what we are training our hearts to do.
     With any exercise program safety is an issue.  To reduce the risk of injury or complications and make exercise more enjoyable there are a few things we must all do (or at least consider doing if we develop any possible risks).  If over 40 years old it is recommended that you speak to a doctor first before starting any new exercise program.   Chose a type of exercise you are more likely to stay with over the long-term.  Perform your activity at a level in which you can carry on a conversation while exercising. This "talk test" provides a general rule of thumb to help you determine if a particular activity is too strenuous for you (the proper intensity of your workout).  
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     The specific design of an individual exercise program depends on the person, their age, level of fitness, basic health and personal interests.  Doing something is proven better than doing nothing at all, so no one should abandon all exercise if they feel they cannot meet suggested guidelines.  Knowing the guidelines provides a target for educated structure.  Use these to create a program you can enjoy.  Run, dance, walk, lift weights, and plan these activities with friends or alone, in a gym, in a park, at a nightclub or at home.  Be creative, but be active.(
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Calf Cramps When Stepping
Many runners use the elliptical or arc trainers as alternative exercise choices when they are rehabilitating injuries.  The indoor training apparatuses allow challanging aerobic workouts without the same potentially harmful physical impact  that running neccessitates. But outdoor runners are practiced at using a more normal running “gait” pattern than their colleagues who usually exercise indoors on treadmills, ellipticals and arc trainers.  Thousands of people have climbed onto trainers without any “training” in their proper use.  Treadmills, ellipticals and arc trainers do not come equipped with instructions attached to each machine as to how your feet should move.  Though the physiologic effects of  indoor cardio workouts may be very similar to running, the actual leg motions vary in specific ways, dictated by the aparatus being used.  With ellipticals and arc trainers, the foot patterns are obviously different from outdoor running since the feet rarely rise off the footplates.   Calf fatigue or pain during a aerobic exercise session on a treadmill or elliptical trainer are common complaints. These specific symptoms result from the way people use their legs when exercising on the machines compared with when they run or walk on the ground.  Usually with walking or running the foot lands on the heel (heel strike) and rolls forward. When you walk faster, your stride length (the length of each step) naturally increases. Your leg muscles prime themselves to extend further and your heels reach farther to take that longer step. This cannot happen natrually on a treadmill or elliptical machine where the distance available for the next step is fixed. Your foot hits the ground prematurely, landing on the ball of the foot instead of the heel, unless you make a conscious effort to place the heel first.  With practice the you can and should  use the more normal heel strike pattern.     Repeated stepping on the ball of the foot will exercise predominantly the calf muscles, the gastrocnemius and 
	soleus muscles, instead of the larger and stronger thigh and buttock muscles (hamstring, quadriceps and gluteal muscles).  The calf muscles fatigue quickly and cramp.  Lactic acid builds up and you feel painful tightness and resistance as the muscles fight against the work you are asking them to do.  Essentially, it is as if you are walking or running on your toes.  You want to makesure your weight is firmly on the heel of your foot when you begin stepping down on a leg.  This places your body weight properly with your center of gravity more posterior and will use you muscles and energy more efficiently  (
 The Neck Pain Saga –Part 1 – The Trapezius
    The trapezius muscle originates at the base of the skull as well as from a thick ligament (ligamentum nuchae) that arises from the neck vertebrae and from the spinous processes of thoracic vertebrae.  It is a large muscle that is theoretically divided into three parts because its fibers lie in three directions and move differently.  The upper portion’s fibers insert on the lateral (outer) third of the clavicle.  The middle portion’s fibers insert on the acromion process (outer top portion) of the scapula.  The lower portion’s fibers insert on the spine of the scapula.  The upper trapezius (traps) works to elevate the scapula (shrug the shoulders upwards).  The middle fibers of the traps retract the shoulder blades (pull the shoulder blades back and together).  The lower fibers of the traps depress the scapula.   These actions set the shoulders in their proper position. In their proper position, the shoulder blades (the scapulae) form a support like a cup to cradle the head on top of the body.  So it is the trapezius muscle that forms this support meant to hold the head in an erect posture.  When we thrust our head forward we render the trapezius fairly useless.   With our head forward, we use the muscles of the neck to support the head, dangling it in front of our shoulders.  These neck muscles are not meant to work this way.  Their fibers are aligned in other directions so that their optimal forces pull down toward our shoulders and chest not to push upwards toward our head.  When we use the muscles improperly, they fatigue, and even become damaged and this is the source of so much neck muscle pain and pathology commonly seen.  To correct, or better, avoid developing unhealthy posture and neck pain, one should maintain a healthy trapezius muscle.  Attention must be devoted to all three portions of the muscle.  Shoulder shrugs are a common exercise, well known to most that will exercise the upper traps.  Reverse flys are an example of an exercise that strengthen the middle trapezius though care must be taken to elevate the
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arms in a “Y” pattern and not simply extend them behind them horizontally because this will emphasize working the rhomboid muscle.  It is harder to find examples of exercises to strengthen the lower traps.   There is an excellent example pictured on the website:(http://www.staceyjaffmd.com/trunkwork.html) Standing with knees bent, slightly flexed at the waist with a straight back, keeping both arms straight, you hold a single weight in both hands and then raise and lower the weight for 12- 16 repetitions. In the exercise pictured a simultaneous squat is performed to maximize the work accomplished.  There are other trapezius exercises as well, these are just examples. 

      With a strong, healthy trapezius you set yourself straight, literally, correcting, at least, one plane of your posture( 
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Maximum Heart Rate


      220-Age


Target Heart Rate


     50-85% of Maximum Heart Rate
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