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DISORDER CAUSE PREVENTION TREATMENT

Arthritis 

Or 

Osteoporosis 

   

Asthma 

Or 

Bronchitis 

   

Endometriosis 

Or 

Fibroids 

   

Paralysis 

Or  

Parkinson’s 
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Understanding the why of training and the science behind your workouts is important, even if you’re not 
writing your own training. First, with the multitude of training plans and books available, it allows you to 
distinguish between what’s good and what’s nonsense. Second, understanding the scientific purpose 
behind specific workouts helps you get the most out of each session while tailoring them to your needs. 

In this article, we’re going to take an in-depth look at muscle fibers to better understand how they 
influence your training. Don’t worry, you don’t need a science degree to follow along, I’ll keep it simple. 
However, by developing a basic understanding the different types of muscle fibers and how they work, 
you can learn how to target them specifically to control your training. 

Types Of Muscle Fibers 
Skeletal muscle, the type that is responsible for moving our muscles when we run, is comprised of three 
different muscle fiber types, each with its own advantages, disadvantages and specialty. 
Type I, better known as slow-twitch fibers, are the body’s primary method for less explosive, sustained 
movements. They do not contract forcefully and thus require less energy to fire, which makes them well 
suited to long distance running. More importantly, they house our main supply of oxygen-boosting 
power plants — mitochondria, myoglobin and capillaries. 

Type IIx are best known as fast-twitch muscle fibers. These are the muscle fibers primarily responsible 
for fast, explosive movements like sprinting. However, they lack the endurance-boosting ability of slow-
twitch fibers and can only be used for short periods of time. 

Type IIa are what we call intermediate fibers. These are a blend between fast- and slow-twitch fibers. 
They have some aerobic capability, but not as much as the slow-twitch fibers, and they can fire more 
forcefully, but not quite as explosively as the fast-twitch fibers 

Each individual has a genetic predisposition to certain muscle fiber types. The misconception that many 
runners have is that each fiber type is exclusive (i.e. you can only use one or another), we can’t train to 
improve how our fibers function, or the alter percentage we have of each. In reality, with the right 
training, we can manipulate and improve all three. 

How Muscle Fibres Work 
Before we can outline how to improve fiber function and conversion, we must understand under what 
circumstances we use each fiber type, when they are recruited, and when they change. 
Recruitment Ladder 
This process starts with what we call the recruitment ladder. The recruitment ladder is a way of 
envisioning how and when each fiber type is activated. At the bottom of the ladder, we have the 
slowest, least explosive fiber type, Type I slow-twitch, and at the top you have fast-twitch fibers. 
You move up the ladder based on how much force you need to generate to sustain a given pace. If you 
were to head out to the streets right now and begin running easy, your body would start by using slow-
twitch fibers. If you were to pick up the pace, your body would start recruiting some of the Type IIa 
intermediate fibers to supplement the need for more power from the muscles to generate more force 
during the stride. Finally, if you were to sprint across the road to beat traffic, your body would then 
engage the fast twitch muscle fibers to give you the explosive burst you need to sprint. 

Fatigue 
In addition to intensity, the other factor in muscle fiber recruitment is fatigue. 



As you get further into a long run, the slow twitch fibers you’ve been using start to get tired and you can 
no longer fire them as efficiently. As a consequence, you start to recruit some intermediate fibers to help 
maintain pace. Of course, these intermediate fibers require more glycogen and are not as fatigue 
resistant as slow-twitch, so it won’t be long before you find yourself slowing dramatically as your 
muscles start to fail. 

How We Can Improve Muscle Fiber Recruitment, Activation And Conversion 
Now that we better understand the different muscle fiber types and under what circumstances we use 
them, we can employ this knowledge to better structure our training. In this section, we’ll outline some 
of the more common workouts, identify which muscle fiber they target, and what this means for your 
running-specific fitness. 
Long Runs 
The long run targets the slow-twitch fibers, making them more efficient by building their aerobic 
capabilities, and also making them more fatigue-resistant. Continuous long runs also help convert a 
greater percentage of your muscle fibers into slow-twitch fibers, which is one reason you continue to get 
better with years of mileage. 
Tempo Runs 
Tempo runs target slow-twitch and intermediate muscle fibers. Slow-twitch fibers reach maximum 
recruitment and contraction speed at tempo pace, which is one reason why tempo runs are so critical to 
endurance training. In addition, tempo runs help improve the recruitment patterns of intermediate fibers 
with slow twitch fibers. In essence, it improves the ability of both fiber types to work together for 
maximum effectiveness. 
Short Repeats 
Traditional interval workouts like 12 x 400 meters help recruit intermediate and fast twitch muscle 
fibers. By being used together, these two fiber types learn to interact more efficiently by reducing 
activation of unnecessary fibers. More importantly, it improves our neuromuscular coordination — the 
speed at which the brain can send signals to the muscles to fire, thus making you more efficient. 
Speed Development And Sprint Work 
Speed development work, like strides, hill sprints, and short, maximum effort sprints on the track, help 
recruit the maximum amount of fast-twitch muscle fibers. While this may not seem like a necessary 
benefit to someone running the marathon, this type of training makes each stride more explosive and 
enables you to generate more power without increasing effort. This increased power is what makes your 
stride more fluid and efficient. 
Ancillary Training Like Strength Work, Stretching And Drills 
Drills, strength training and dynamic stretching improve recruitment patterns (the ability of your muscle 
fiber types to work together concurrently), increase strength, and reduce inhibitions (discussed more in-
depth in this article). By incorporating this type of work in your training, you develop more 
biomechanically sound running mechanics, become more efficient, and train your fiber types to work 
together. 
Runners typically talk about training in terms of metabolic improvements — aerobic development, VO2 
max, and lactate threshold — but we often forget the important role muscle fibers play in our fitness and 
ability to run faster. The next time you plan your training, don’t forget to factor in how you can better 
train your muscle fibers as well. 
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When it comes to tough workouts that challenge you mentally and physically, recovery is key to 
continue building fitness, preventing injuries and repairing broken-down muscle. 

Recovery comes in many different forms such as nutrition, stretching, icing, massage, hydration and 
sleep. If you’re recovering at altitude, it takes even longer. And, recovery does not just matter the first 
few hours after, but also the next day. Fitness is built from lots of rest—the right kind of rest. 

Here are two top tips for recovering from your next tough workout. 

1. Practice Good Nutrition 
Good nutrition after a hard workout will help repair your muscles and prepare you for the next day. It is 
also one of the most important keys to recovering well! Sara Hall, a professional runner for ASICS who 
holds personal best times like 9:39.48 for the 3000m steeplechase and 15:20 for 5000m, gives her top 
tip on nutrition: “I would say my No. 1 recovery tip is to get in a meal within 30 minutes after finishing 
your workout, and another two hours after. My first meal, I choose high-glycemic carbohydrates to be 
quickly absorbed at a time when your muscles are ready to take them in, and protein to help rebuild 
muscles that have been broken down in the workout. 
“My favourite is a pancake made with Muscle Milk powder and some dark chocolate melting on top. 
Ideally, it is a meal that is low fat and low fibre, because those slow down the absorption of the sugar. 
Then, two hours later, I eat more of a standard meal with vegetables, slow-burning carbohydrates like 
whole grains/sweet potatoes, more protein and healthy fat.” 

2. Hydrate Well 
Hydration is tricky. Try to take small sips instead of only drinking when you are extremely thirsty. Lack 
of hydration can result in pulled muscles and cramps. Mattie Suver, a professional runner for the 
Adidas/Boulder Running Company under the American Distance Project, finished second in the 2013 U.S. 
20K Championships and owns a 1:11.56 half marathon PR. “Hydrate well. Refuel with a protein packed 
meal post workout. Get a good night sleep,” Suver says. 
 
Read more at http://triathlete-europe.competitor.com/2014/09/19/how-to-recover-from-a-tough-
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FLU MEDICINES CAN INCREASE SPREAD OF THE VIRUS 

Got the flu? Think twice before you pop a pill to feel better. 

Most over-the-counter flu medications include a fever-reducing ingredient such as 
acetaminophen or ibuprofen. But suppressing fever, according to new research, 
actually increases the number of seasonal flu cases by at least 5 percent in the U.S., 
and could cause as many as 1,000 additional deaths from influenza nationally each 
year. 

Fever Defence 

Fever acts as a kind of defence mechanism for our bodies. The normal human 
temperature creates a cosy environment perfect for many microbes, including the 
influenza family of viruses, to live and replicate. As our body temperature rises with a 
fever, however, the viruses replicate less efficiently. Fewer viruses in the body mean a 
lower risk of transmitting the pathogen to other people. 

Reducing a fever has the opposite effect, allowing the virus to replicate freely and 
possibly for a longer period, which increases the risk of infecting others. But that’s 
only half the story: Since the infected person probably feels better (or at least a little 
less miserable), he’s more likely to go to work or school, coming into contact with 
many more people. 

Flu Transmission 

Researchers gathered information about influenza transmission for both humans 
and ferrets, which are the animal model of choice to study how the virus might work 
in us. Using statistical analysis of the data, they determined that widespread use of 
fever-reducing medication actually increased the number of cases of seasonal flu in 
the United States by 5 percent. According to a 2009 study, the infamous 1918 
influenza pandemic may have been worsened, in fact, by widespread use of aspirin, 
another fever suppressant. 

The latest findings, published in Proceedings of the Royal Society B, come in the 
thick of flu season for North America and during a spike in China of new cases of 
H7N9, one of influenza’s newer and more deadly strains 

 

NEW METHOD OF CREATING STEM CELLS 

Researchers have observed that plants, when stressed, can reprogram their cells into 
stem cells, capable of differentiating into many different cell types. Now, it appears 
mammals can perform the same trick. Japanese scientists say they have successfully 
reverted blood cells back to their embryonic state after dipping them in a stress-
inducing bath of acid. 

The team accomplished the feat using blood cells from mouse spleens, but are now 
trying to replicate it using human blood cells. Independent researchers are praising 
the discovery for both its simplicity and its potential to usher in new therapies and 
cloning techniques. 



Game Changer 

Scientists currently deploy one of two methods to obtain stem cells: extract them 
from human embryos, or “reprogram” adult cells into a stem-cell state (called 
induced pluripotent stem cells, or iPS cells). However, both methods have their 
drawbacks. Taking cells from an embryo destroys it in the process, and creating iPS 
cells requires a complicated choreography of genetic modifications. 

The new method — called STAP, for stimulus-triggered acquisition of pluripotency — 
appears to be far easier. Chris Mason, a professor of regenerative medicine at 
University College of London, didn’t mask his excitement for the BBC: 

“I thought — ‘my God that’s a game changer!’ It’s a very exciting, but surprise, 
finding… If this works in people as well as it does in mice, it looks faster, cheaper and 
possibly safer than other cell reprogramming technologies — personalized 
reprogrammed cell therapies may now be viable.” 

From Blood Cell to Stem Cell 

Haruko Obokata, the study’s lead author, conceived of the idea after she noticed 
blood cells behaved peculiarly after squeezing them through a capillary tube. The 
cells would shrink to a size resembling stem cells. Intrigued, she replicated the 
technique by exposing blood cells to different types of stress. Three stressors 
— perforating the cell membrane, exposure to an acidic solution, and physical 
squeezing — caused the cells to behave like stem cells. 

However, it was only the first step. Scientists needed to demonstrate that the 
transformed cells were truly pluripotent — or capable of morphing into any type of 
cell. 

To test that, scientists used mice bred to carry a gene that causes a protein in 
pluripotent cells to glow neon green. They injected the newly created stem cells into 
mouse embryos and the developing pups glowed all over, indicating that the embryos 
had successfully incorporated the stem cells into every tissue in their body. The team 
published their findings Wednesday in Nature. 

A Stem Cell Milestone 

Stressing blood cells harnesses a natural process, and could streamline the creation 
of stem cells. Jeff Karp, an associate professor at Brigham & Women’s Hospital in 
Boston, told CNN the new method could produce stem cells up to 10 times faster 
than current methods. 

Further studies are needed. Researchers still don’t why stress caused blood cells to 
morph. Furthermore, the technique’s effectiveness in humans, and its risks, are 
unknown. 

But if the method stands up to further tests, it could dramatically accelerate progress 
toward regenerative medicine — using a patient’s own stem cells to regrow tissues or 
organs afflicted by disease. 
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