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  Are Olympic athletes born stronger and faster than the rest of us?




  For the most part, no. All babies are born with more or less the same bone and muscle structures. It’s not really the body you’re born with that’s

  important – its what you do with it that counts. How big, strong or fast an athlete you become will depend mostly on how you feed and train your muscles, nerves and brain.
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  Is that really true?




  For the most part, yes. Of course, if you suffer from a disease or growth problem, then your body may not develop quite as well, and it will be much tougher to reach the top

  levels of certain sports. Likewise, if you don’t eat a healthy diet, or suffer from malnutrition (starvation or a lack of nutritious food) at a young age, then your muscles

  may never develop to their full size later on. But, all other things being equal, most healthy people should be able to reach Olympic levels of speed and strength with the right kind of

  training.




  

    Where It All Started




    The 2,700-year-old tradition of the Olympic Games began in ancient Greece. The first was held in the city of Olympia around 776 BC. In the earliest versions of the Games, the only events were footraces like sprints and marathons. But later came other events like boxing,

    wrestling, javelin and discus throwing.


  




  

    Sporting (Dis)abilities




    Until recently, it was often assumed that people with physical disabilities simply could not compete in top-level sports. But with modern training methods and technology, many

    disabled athletes are proving this idea false. South African sprinter Oscar Pistorius was born without the fibula (shin) bones in both legs, and at eleven months old had to have

    his legs removed from just below the knee and replaced with metal prostheses (or artificial limbs). By age thirteen, he was on the school rugby team, and went on to compete in tennis, wrestling

    and water polo tournaments. In 2004, he took up sprinting and, fitted with new, custom-designed carbon-fibre ‘cheetah’ legs, he went on to win three gold medals in the 100m, 200m and

    400m events at the 2008 Paralympic Athletics World Championships. At the 2012 London Olympics he became the first amputee to compete against able-bodied athletes.


  




  So with enough training I could run like an Olympic sprinter . . . jump like a high jumper . . . out-throw a shot putter?




  Well, depending on your height, shape and body type, you may be better suited to some sports than others.
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			Body type


			Suggested sport


		


		

		

		

			Long and lean


			Basketball/High Jump


		


		

		

			Short and stocky


			Powerlifter


		


		



      


    


  




  That said, there aren’t that many sports in which height or weight are necessarily a big advantage. And with enough time and practice you can become good (if not great) at

  more or less any sport. How far you eventually go will depend partly upon your natural shape, but mostly upon your training.




  So how long would I have to train to be a top athlete?




  Well, it varies from person to person, and from sport to sport, so it’s hard to say. Some experts reckon that 10,000 hours of training is enough to take you from beginner

  to expert athlete. That seems to be the minimum for getting to a top level in most sports.




  10,000 hours? So if I start now and practise for two hours a day . . .




  . . . then maybe you’ll become an expert in around 5,000 days, or thirteen and a half years.
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  Nearly fourteen years?




  Yep. Of course, you can become very good at your favourite sport with a lot less. A little sports training each week is much better than none at all, and will still make you

  stronger, faster, healthier and more skilled.




  Most professional athletes train for several hours a day, six days a week. So, if you want to be an Olympic champion by the time you’re twenty-five with

  just two hours of training a day, you need to start at age eleven!




  Yikes. Better get to it, then!




  No time like the present . . .




  Does your body have bits especially for doing sports?




  Well, no – not quite. Your body has systems for doing lots of different things, including Keeping you upright, keeping you well fed and keeping you aware of your

  surroundings. None of these systems developed especially for doing sports. But a couple, like the musculoskeletal and nervous systems, are particularly handy for learning the physical skills needed

  for modern sports.




  

    Born to Run




    Our brain and bodies evolved the ability to jump and throw, not to leap over high bars or throw javelins in sporting competitions, but because physical abilities like this

    helped our ancestors survive. Having a well-developed musculoskeletal and nervous system was particularly important for high-energy, physical activities like running, hunting and fighting. Later

    on, we turned these highly developed systems to other things.
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  So what are these systems made of?




  As you probably know from biology, at its most basic level, your body is made of cells. There are over 300 different types of cells, which do lots of different

  jobs within the body. These include red blood cells, which carry oxygen around the body; nerve cells, which carry messages to, from and within the brain; and skin

  cells, which help protect your body from scrapes, sunburn and nasty bacteria.
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  Ok, I get all that . . .




  Now many of these cells are also organized into tissues. Tissues are sheets or clusters of cells that work together to perform a certain task. Again, there are

  lots of tissue types in the body, including muscle tissue (used to build your muscles), nervous tissue (used to build your nerves and brain) and epithelial

  tissue (used to build your skin and the lining of your gut). Most tissues contain two or more different types of cell.
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  Sounds simple enough.




  Right. But it doesn’t stop there. Tissues, in turn, are organized into organs. Just as a tissue contains two or more different cell types, an organ contains two or more

  types of tissue (and many, many cell types), all working together.




  Some organs do one job, while others do several at once. The heart, for example, is basically just a pump keeping blood moving around the body. The

  liver, on the other hand, does lots of different things, including filtering poisons and toxins, adding or removing sugar to your bloodstream, helping you digest fats and proteins,

  and much, much more.
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  So organs are pretty important, then.




  Right. They’re also pretty tough to replace if they become damaged or diseased. Which is why organ transplants (like heart, lung or kidney transplants)

  are such a serious business.




  And it won’t surprise you to learn that even your organs are, well . . .
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  Organized?




  Exactly. Organs work together in organ systems. All of them are important for the practice of sports and other physical activities, but perhaps the most

  important of these (for sports at least) is the one that moves you about: the musculoskeletal system.




  So how does that work?




  Thought you’d never ask. Read on and let’s find out . . .




  

    Organ System




    

      

        	

          cardiovascular system


        



        	

          heart, veins, arteries and smaller blood vessels


        

      




      

        	

          digestive system


        



        	

          teeth, stomach, liver and intestines


        

      




      

        	

          excretory system


        



        	

          kidneys and bladder


        

      




      

        	

          nervous system


        



        	

          brain, spinal cord and nerves


        

      




      

        	

          musculoskeletal system


        



        	

          bones, muscles, ligaments and tendons


        

      


    


  




  Does farting make you run faster?




  Sadly, no. Strong muscles and peak fitness make you run faster, but turbocharged bottom burps will have little effect on your sprinting speed.

  Instead, track athletes have highly developed muscles that are built and trained for running, and powerful body systems that deliver oxygen to their muscles at a faster rate.
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  You’re telling me farting doesn’t help at all?




  Not as far as I know, no. (Although I must admit I’m not sure how hard sports scientists have tried to study that.) According to the experts,

  it’s not fart power that speeds up a sprinter – it’s muscle power.




  So sprinters have more muscles than normal people? Like extra leg muscles or something?




  Not exactly, no. Athletes have the same number of bones and muscles as everybody else. The difference is that champion athletes train their musculoskeletal systems to grow and

  work in different ways.




  So athletes have the same number of muscles – they’re just bigger and stronger?




  Well, trained athletes do tend to have bigger, stronger muscles than your average non-sporty slob. But it’s not just the size and strength of your muscles that’s

  important. Female gymnasts, for example, are enormously strong. But they often have long, flat muscles that seem puny at first glance.




  So a strong athlete may have bigger muscles than most people. Or they may have muscles that are longer, contain more muscle fibres or use energy and oxygen more efficiently.

  Through training, athletes may also gain more control over individual muscles, meaning that they can contract them harder than the average person can.




  Wait – so athletes can do things with their muscles that we can’t?




  Sometimes, yes. As we’ll see in later chapters, through training, athletes can learn to control their musculoskeletal systems to perform feats of strength, speed and

  agility that seem almost . . . well . . . superhuman.
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  Howzat, then?




  Let’s start with your standard bone-and-muscle set-up.




  

    a couple of hunderd bones


    (arranged into a skeleton)




    +




    hundreds more muscles,


    ligaments and tendons




    =




    musculoskeletal system




    The whole lot is wrapped in a covering of fleshy bags and straps called connective tissue or fascia (pronounced ‘fash-ee-ah’).


  




  Eh?


  What’s all that for?




  It’s for keeping you up.




  And moving you about.
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  But I thought your skeleton held you up. And the muscles attached to the bones move you about. You move the muscles, and the muscles pull on the

  bones, right?




  Ah, but that’s not quite the whole story. In school textbooks, you’re usually shown a skeleton, and told that the hard bones give your body its shape and strength.

  Then the whole lot gets pulled around by strings muscles attached to the ends of the bones. But in reality it doesn’t work exactly that.
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  For starters, muscles don’t actually attach to bones anywhere in the body. Ligaments – small, fleshy strings that don’t stretch or contract

  very much – attach to the ends of the bones and keep them all wired together. But muscles, along with their less stretchy cousins tendons, don’t attach

  directly to bones at all. Instead, they attach to fleshy bags of fascia that surround every bone and every joint in your body. More layers of fascia lie outside the muscles too,

  wrapping round them in spiralling straps and sheets.




  In fact, rather than think of a skeleton with lasers of muscle, tendon and fascia on top, it’s better to think of the body as a big fleshy

  suit of armour. The armour is made of fascia, and has its own strong structure. The bones and muscles float within this big suit of armour, locked in place by ligaments and tendons.
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  So your bones and muscles aren’t the only things holding you up?




  Right. Or the only things moving you around.




  Bones, ligaments, tendons and fascia all give structure to the body. Together, they form chains of pressure around the limbs and the trunk of the body, which

  hold it up. But they also move you around, as the muscles within these chains change shape.




  

    Get It Sorted – Working Muscles




    

      Muscles, often arranged in pairs (or threes, or fours) on opposite sides of the same limb or body part, move body parts in opposing directions. For example, shortening (or

      contracting) the bicep muscle (on the front of your upper arm) bends your elbow, while contracting your tricep (on the back of your upper arm) straightens the elbows.
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      But these muscles aren’t really pulling on the arm bones to make them move. Instead, contracting your bicep muscle makes it shrink, which pulls the whole, fleshy, bony

      structure of the lower arm upward.
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      The muscles pull on the tendons, the tendons on the fascia, the fascia on the bones, and the bones on everything that surrounds them.


    


  




  Ok, so muscles work together with all the other stuff to move us around. So why is that important to athletes?




  Because, when they train and exercise, athletes aren’t just reshaping their muscles. It’s true that an athlete’s muscles may become longer, stronger and more

  efficient than those of the average person (we’ll see more about how this happens later on). But, just as importantly, athletes also reshape their tendons, fascia – even their bones

  – to adjust to new, powerful and sporty movements.




  So it’s not that top athletes have more muscles than everyday people – they have the same number of muscles as everybody else. It’s what’s inside them

  – and all around them – that’s different.




  OK . . . so how different can they get?




  Let’s find out . . .
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  Sprinting




  Could the world’s fastest sprinter beat a cheetah?




  Not a chance. A cheetah can hit around 70mph (112km/h), which makes them more than twice as speedy as the world’s fastest human sprinters, who have yet to top

  28mph (45km/h). Even your pet cat could beat that.




  What?! My cat could outrun an Olympic sprinter?! No way!




  Yep. I’m afraid so. The average moggy can easily hit 30 mph (48km/h) at a full sprint. This makes them a little faster than 100m-sprint world-record holder Usain

  Bolt, whose fastest speed in his record-breaking 2009 race was just under 27.8mph (45km/h).
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  Bigger cats, like lions and leopards, can sprint at over 50mph (80km/h) and would leave all human sprinters in the dust.
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  As for racing a cheetah – forget about it. In 2009, Usain Bolt made history by running the 100m sprint in just 9.58 seconds. In theory, a cheetah could do it in less than

  four seconds.




  In tests, even lazy cheetahs, coaxed into chasing stuffed toys (dragged from cars by curious scientists), have run 100m in under 6.5 seconds.




  By the time Usain Bolt hit the finish line, the cheetah would already be sitting there, licking its paws.
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  Are cats especially fast sprinters, then?




  Cats are fast but not uniquely so. As a matter of fact, though, plenty of mammals can outrun us over short distances, including warthogs (30mph),

  grizzty bears (30mph) and giraffes (32mph). Which just goes to show . . .




  . . . that you should never try to outrun a grizzly bear?




  Well, yes. But, also, humans aren’t really built for sprinting. We’re very good at long-distance running (more about that later). And some of us are much faster than

  others. But, compared to other mammals, we have a pretty feeble top speed.




  Why is that?




  It’s partly to do with how our muscles are built, or, more specifically the type and number of muscle fibres within them.




  Muscle fibres are tiny, fleshy threads that are bundled together to create whole muscles like the biceps or triceps. Now here’s the trikcy bit. There are two kinds of

  skeletal muscle fibre: type I (or slow-twitch) and type II (fast-twitch).
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    Get It Sorted – Muscle Fibres




    

      Type I need oxygen to generate energy and turn it into movement. They can take a lot of strain, and as long as they’re well supplied with oxygen and

      sugar, they take a long time to tire.




      Type II do not need oxygen to create energy. They have their own fuel stores, which they start burning immediately to generate quick, powerful bursts of

      strength and speed.




      Which one do you think you find more of in sprinters?


    


  




  Most human muscles contain both types of fibres, and the amount of fast-twitch fibres in muscles varies. But, in Olympic sprinters, up to 80% of the leg and hip muscles consist

  of type II (fast-twitch) fibres. This is part of what makes Usain Bolt way faster than average. Elite sprinters train to increase the amount of fast-twitch fibres in their muscles.
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