Why Runners Get Hurt
Recent research has shown that as many as 79% of runners get injured at least once during the year.

Stop. Think about that number for a moment.

Nearly 8 out of every 10 runners you see at your next race have been or will be injured sometime that year.

Recently, a lot of the attention in regards to running injuries has been focused on the bio-mechanical aspects; specifically, footwear and the minimalist movement. And while I believe 100% that finding the optimal foot strike and running gait for each individual person is critical, it’s not the first place runners should start looking when it comes to the predominance of running injuries.

In my coaching experience, there’s often a much easier solution to the running injury problem – training. And that’s what we’ll cover in this article.

The two primary reasons runners get hurt
I believe that runners primarily get injured for two reasons:

· Structural imbalances, such as having one leg shorter than another, bio-mechanical issues,  or experiencing a severe weakness in a certain muscle group.

· Progressing their training volume and running speeds at a pace that their body is not ready to handle. Or, as coach Jay Johnson would technically define it, “metabolic fitness precedes structural readiness”.

As a running coach, I deal in both of these injury realities and have confronted both in my own running career. As I mentioned before, there is no doubt bio-mechanical and structural deficiencies are an important part of the equation. However, this post will focus on the importance of proper training progression since structural imbalances are something that need to be addressed outside the training cycle, is a slow process, and often requires the help of a good physical therapist, podiatrist, or chiropractor.

Structural vs. metabolic changes
Don’t be intimidated by the “science” sounding title of this article. Structural versus metabolic changes simply means that a runner’s aerobic and anaerobic fitness develops at a faster rate than their tendons, ligaments, muscles, and bones. For example, you may be able to head out the door and hammer out a long run or a tempo run at 8 minutes per mile (or whatever your tempo pace is), but your hips might not be strong enough yet to handle the stress of the pace or the length of the run and, as a result, your IT band becomes inflamed.

This experience is very common for runners who get recurring shin splints when they first start running. Their aerobic fitness is allowing them to continue to increase the distance of their runs because they no longer feel “winded” at the end of each run; however their shin muscles haven’t adapted to the increased pounding caused by the increase in distance and they quickly become injured.

In my opinion, a runner has two ways to combat these types of injuries: (1) continually address the structural system during training; and (2) progress the volume and speed work at a level the body is capable of adapting to.

Addressing the structural system
To address the structural system, I think runners should start with a running specific core routine so they can identify any weak areas. Research has also shown that hip strength , or lack thereof, strongly correlates with running knee injuries. Therefore, a hip strengthening program may also be beneficial.

By strengthening the core and running specific muscles, you can “speed up” the progress of the structural system and begin adding in longer and faster workouts earlier in the training cycle.

Furthermore, for beginner runners, or those who are unable to run the volume they desire, you can perform running specific strength exercises that improve your strength and flexibility while still providing an aerobic component. To accomplish this, I often have runners perform what I call the “machine” workout.
While addressing the structural aspect is important, I think the most critical component to staying injury-free is ensuring that your training plan follows a patient and planned progression while gradually introducing running at your desired goal race distance and race pace.

Jumping into speed work too quickly
When I analyze generic schedules, I often see a quick progression from easy running to full-blown speed workouts. I think the transition from mainly easy aerobic runs to any form of speed work needs to be buffered with introductory speed dynamics, such as strides, hill sprints, steady runs, and short fartleks. This concept is especially true for beginner runners.

Furthermore, most long-time runners have heard of the training concept known as the “base building” period. Base building refers to a portion of the training cycle where the runner focuses on increasing mileage and forgoes harder workouts. However, I believe the traditional base building cycle may actually contribute to most running injuries.

While slowly increasing training volume is a good thing, most runners exit the base building cycle and introduce speed work too quickly. While they’ve upped their mileage and training volumes and feel confident in their new strength and endurance, they’ve gone numerous weeks, or even months, without doing any type of speed work and expect to jump back into race pace without any consequence. When you neglect doing faster pace work for an extended length of time, you lose the muscular readiness to run fast without increasing injury risk.

To combat this, runners need to include strides, hill sprints and even short fartleks into their training at all times. This doesn’t mean runners have to be laser focused year-round, but simply adding in a few strides and hill sprints a few times per week will go a long way towards warding off injuries.

In addition, as has been much discussed in previous articles, you have to make sure that you take your easy runs slow and give your body a chance to recover from the stress you’re inducing.

Race specific running
Finally, as I’ve discussed previously on this blog, you need to train to the specific demands of the race. So, if you want to run 10k in 40 minutes, you need to train your body to do two things: (1) handle 6:25 per mile pace without breaking down; and (2) handle 6:25 mile pace for 6.2 miles without breaking down.

So, in-line with what I’ve been discussing, you first need to get your body adjusted to running 6:25 per mile. For example, your first workout might look like: 12 x 400 @ 1:35 w/90 sec rest. Later in the training segment, as your body adjusts to the workload, your workout might become: 8 x 800 @ 3:12 w/90 sec rest. Now, you’re doing 5 miles of volume at race pace instead of 3, but because you’ve slowly introduced work at race pace to your body, your structure is able to handle the stress. You final workout 10 days before the race might look like: 10 x 1000 @ 4:00 w/60 sec rest, hammer # 5 and 8.

By being patient and gradually introducing both race pace work and specific volume at race pace, you can hit all your time goals while staying injury free.

Are You at a Higher Risk for Running Injuries? The Latest Research on Who Gets Injured and Why
In our previous injury prevention articles, we’ve examined risk factors or preventive strategies for specific injuries, or types of injuries.

Hip strength, for example, looks as if it prevents knee injuries, but there’s less evidence that it prevents foot injuries. And increasing your stride frequency might protect you from injuries associated with hitting the ground too hard, but not all injuries share this risk factor.

Today, we’re going to look at the big picture: we’ll examine which runners get injured and perhaps find some reasons why.

There are relatively few studies that examine running injuries in general, probably because of the difficulty of carrying out such studies. To get an accurate picture of the general running population, you need thousands of subjects in your study. Additionally, you have to follow them over a long period of time, or at least use surveys that ask the runners to recall their training history, injury history, and so on. Finally, you have to define what constitutes an “injury”! Fortunately for us, a few researchers over the years have undertaken such efforts, and we’ll examine two studies which took two different approaches to illuminating who gets injured and why.

Study on risk factors for injury
The first is a 1987 study by Bernard Marti and coworkers at the University of Bern in Switzerland.1 Marti et al. interviewed 4,358 male participants in a popular ten-mile road race, asking the runners to fill out a detailed history of their previous year of training. Mileage, shoe choice, height, weight, age, years of training, and many other factors were examined.

Right off the bat, Marti et al. found that 55% of these runners had suffered no injuries in the previous year. The other 45% had suffered an injury—but only about half of these injuries were serious enough to require a runner to actually curtail his training; the rest we might classify as “aches and pains.” This highlights one of the problems with these large-scale injury studies: what constitutes an injury? Simply something that hurts when you run? Or does it have to be more serious?

To get around this problem, Marti et al. constructed a tiered classification system, based on the duration of symptoms and their severity. About half of all injuries were “Tier I,” or minor injuries that did not lead to a significant interruption of training. The other half were “Tier II” and “Tier III,” moderate to severe injuries which required breaks from running. Remember that all of the runners in this study were healthy at the time of the survey, or at least healthy enough to complete a ten mile race!

Mileage is associated with increased injury risk

Moving on to risk factors for injury, Marti et al. found that mileage was significantly associated with injury risk. This is in line with several other studies which have connected a higher running volume with an increased risk of injury. However, two interesting phenomena were observed in this particular study.

· First, the risk related to running mileage seemed to “top out” at between 40 and 60km a week (25-37mi/wk), at least for this group. Runners above this mileage did not seem to gain additional injury risk.

· Second, increasing mileage at any level reduced the incidence of injury when expressed in injuries per 1000km run. So, paradoxically, it seems that higher mileage runners cover more ground at a lower risk per mile, but that’s offset by their higher overall volume (to a point, at least).

· Additionally, age and years spent in training had a protective effect for many injuries. The younger you are, and the less training experience you have, the higher your injury risk. Two exceptions to this were found: older runners were found to have a higher risk of calf and Achilles injuries, and a somewhat longer recovery period.

Other risk factors that influence injury rate

Among the other factors examined, having a history of injury and being a competitive runner were also risk factors for injury, which should come as no surprise. However, if you control for mileage, competitiveness is not as “risky”—the higher incidence of injury in competitive runners seems to be a function of the fact that they run higher mileage.

And with respect to weight, there seems to be a U-shaped curve of injury risk. Only people at the extremes (the severely overweight and the truly underweight) were a higher risk for injury. So if you’re still carrying a bit of “winter insulation,” it shouldn’t increase your injury risk.

Finally, shoe choice and running surface had no effect on injury. Runners with less “brand loyalty” (and who presumably swap shoes more often) actually had a somewhat lower incidence of injury, perhaps indicating that switching up your shoes might be a good idea.

Newer studies on running injury risk factors
Marti’s study is almost twenty five years old. A lot has changed since then, especially surrounding shoes and participation, so we ought to look at data from a more recent study too.

Fortunately, J.E. Taunton and his colleagues at the University of British Columbia carried out another large scale study of injuries in runners which was published in 2002.2 Unlike Marti’s study, Taunton et al. examined only runners who had come to a medical clinic because of an injury. As a result, all 2,000 of the participants in Taunton et al.’s study had what Marti would have called a “Tier II” or higher injury. Only about a third of the injuries in Marti et al. were serious enough to merit seeing a doctor, so we’re getting a cross-section of the more serious injuries in this study. Additionally, there was no control group, so the findings here are not as strong as those of Marti et al.

Risk factors include mileage, competitiveness, age, and years training

Regardless, many of the risk factors identified in Marti et al. were confirmed by Taunton et al. These include:

· Running higher mileage

· Being a competitive runner and serious focus in training

· Being younger than 34 years old

· Being active for less than about eight and a half years

Additionally, as Taunton et al. examined both men and women, they were able to show that women outnumbed men at their clinic, accounting for 54% of their patients. Specific injuries like patellofemoral pain, IT band syndrome, and hip or shin injuries were significantly more common in women, whereas tendon injuries to the Achilles and patellar tendons were more common in men. In women, having a BMI below 21 was also a risk factor for some types of injuries, especially stress fractures.

Unlike the trend for injuries in general, Achilles injuries were more common in runners over 34, in line with Marti’s findings fifteen years earlier. The Achilles and calf may weaken over time in older runners, or biomechanical factors may shift more stress onto the lower leg over time as you age. In all runners, the most common injuries were around the knee and foot: patellofemoral pain and IT band syndrome, followed by arch pain in the foot (plantar fasciitis).

So, are you likely to get injured?
Large scale studies like the ones we’ve seen today are not the most helpful tool in figuring out the causes of injuries, but they do help us look at the big picture. Who gets injured?

From Marti et al. and Taunton et al., we now have a better idea: younger, less experienced runners who do higher mileage and train to compete are at a higher risk, especially women.

But the good news is that the longer you spend training, the lower your injury risk becomes, and the risk of additional injuries at higher mileages seems to flatten off around 30 miles a week or so.

Though your overall risk of injury decreases as you approach Master’s-age, your risk of Achilles and calf injuries increases, so do take care when doing high-speed training or uphill running if you are in your mid-thirties or older.

Women should watch out for knee, hip, and shin problems more carefully, while men should keep an eye on their patellar and Achilles tendons.

In any case, no matter who you are, you shouldn’t let the risk of injury hold you back. The longer you stick at it, the better your chances are of staying healthy—that’s good news for everyone!
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How Long Before You Have to Replace Running Shoes – A Scientific approach to Switching Shoes
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We’ve all heard of the recommendation by shoe companies and running stores that we should replace our shoes every 400-500 miles to avoid injury. But it’s also likely that you know of runners who get endless mileage out of a single pair of shoes with no apparent ill effect. Today, we’ll examine the science to see if there’s anything to this recommendation of when to replace shoes.

While most of the visible wear to a shoe occurs on the upper fabric and the “outsole,” the hard rubber bottom of a running shoe, the wear that most affects biomechanics (and thus, the wear most likely to have an effect on injury risk) occurs inside the midsole.

The midsole is the thick layer of (usually white) EVA foam that cushions impact and, in some cases, is designed to modulate your foot mechanics. Many shoes have a “dual density midsole,” denoted by a gray block of denser foam under the arch. This medial wedge, as it is called in the shoe industry, is designed to resist pronation.

While EVA foam is quite resilient, research shows that it still breaks down over the course of thousands of footstrikes.

The degradation in shock absorption as shoes get older
In a fairly old study, Cook, Kester, and Brunet at Tulane University examined the degradation in mechanical shock absorption in a variety of different shoes.1

First, using a “running machine” which simulated the impact associated with running hundreds of miles in a pair of shoes, the researchers tested in a controlled way how the shock absorption changed over time. Then, they compared these artificially worn shoes to shoes worn by actual runners over an equivalent volume of running.

In the machine-simulated running, shoes had decreased to 75% of their initial cushion after only 50 miles; this cushioning dropped to 67% after 150 miles and ultimately to 60% after 500 miles.

The shoes worn by the real runners also declined in cushioning, following the same pattern of rapid decrease in cushion initially, tapering off and nearly leveling out at 500 miles of running. But when worn by real runners, the shoes only dropped to 80% of their initial cushioning—good news for shoe-shoppers.

And furthermore, the researchers found no significant difference in wear properties amongst many different brands. The Nike shoes deteriorated just as much as the Adidas or Brooks shoes, despite each shoe boasting different cushioning technology.

Finally, Cook et al. tested the “decompression” theory, which many runners have likely heard of. Allegedly, if you alternate between two pairs of shoes to let the EVA foam decompress over 24 or 48 hours, you’ll retain cushioning in your shoes better. This turned out not to be the case.

There was no difference in cushioning retention when shoes were allowed a recovery time between simulated runs. 

Granted, shoe design has changed a lot since 1985. And some preliminary research published in 2004 by Stefan Schwanitz and Stephan Odenwald in Germany indicates that changes in shoe cushioning as a shoe ages may vary between brands.2 But, while the evidence is clear that shoes do change significantly as they accumulate more mileage, does that mean that your running mechanics will change because of it?

Change in mechanics as shoes get older
In one of the few good studies on the subject, Kong, Candelaria, and Smith at the University of Texas at El Paso examined the changes in running mechanics after a group of 24 runners covered 200 miles over the course of their regular training.3

The runners were split into three groups, each of which wore a different shoe—an air-cushioned shoe (Nike), a gel-cushioned shoe (ASICS), and a spring-cushioned shoe (Spira). The results highlight a few important findings.

First, at the initial evaluation of running mechanics (before the 200 miles of training), there were no differences between the groups. This should teach us a thing or two about how shoes can (or rather, can’t) affect running mechanics. But, more to the point, there were only minor changes in running mechanics after the 200 miles of wear on the shoes (none at all in the hip and knee), and no changes in actual forces measured.

So, even though we may reasonably predict that the shoes had lost 80% of their cushioning capacity, there was no change in impact forces!

This should come as no surprise to regular readers of this blog, since we’ve seen before that the body adapts to various surfaces by changing leg stiffness. The increased stance time that Kong et al. observed hints that the leg becomes more compliant to adapt to the stiffer, thinner worn shoes.

The other findings of Kong et al. are also in line with adaptations associated with running on harder surfaces, like flatter foot placement. Additionally, there were no differences in mechanics between wearers of the different shoe types after the 200 miles of training either.

What does all this research mean?
First, we know for sure that shoe cushioning deteriorates over time. As you accumulate more and more mileage in your shoes, they become thinner and stiffer. What’s more, this deterioration is worst in the first few dozen miles you run in a pair of shoes—this might explain why some runners find that a shoe that feels great in the store starts to feel not so great after just a few runs.

On the other hand, these changes don’t have a big effect on your running mechanics. Your body adapts to the gradually changing situation beneath your soles, allowing you to maintain an even stride over a range of shoe conditions. However, the way your body does this is by altering muscle activation. So, when you run in a shoe that’s thinner and stiffer after 500 miles of training, your leg muscles are tuned to be looser, compensating for the shock absorption lost from your shoes. There’s no telling how this may affect forces inside your body, even though there’s no change in forces outside of your body.

Finally, don’t worry about “resting” your shoes to let the foam decompress. I still think swapping between multiple pairs of different shoes is a good idea if you’re a high-mileage runner, but the benefit is more in switching up how your foot is stressed every day than it is in letting your shoes decompress.

Recommendations
Swapping out shoes at 400 or 500 miles is probably still a good idea, but don’t swap out an aging shoe because you liked how it felt fresh out of the box—shoot for shoes that feel good on your feet after 100 or 200 miles of running, since this is when a shoe starts to “bottom out” in its cushioning loss.

Furthermore, don’t rely on any high-tech gimmicks to preserve shoe cushioning. It doesn’t seem to matter whether your shoe has gel, air, or springs; the dominant factor is still the EVA foam, and in that respect, all shoe brands are more or less the same.

If you rely on your shoes for a specific biomechanical effect (especially when used in conjunction with a custom orthotic), it’s a good idea not to run too long in the same pair of shoes, since there’s no telling how your body will tolerate the altered surface. But if you are relatively healthy and just need a comfy pair of shoes to protect your feet, there isn’t any evidence that pushing the boundaries on shoe durability is going to cause any real harm aside from having a pair of shoes that look dirty and smell awful.

What’s your experience with the lifetime of shoes? Do you religiously swap out at 400-500 miles or have you pushed the limits? If so, how far? Post your experiences in the comments below and don’t forget to ask questions.
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