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1 cup dried cherries




1 cup low-fat milk

place the yolks in a bowl. Then proceed to one of 
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stroke volume

Soupers, 193

3K Pace Training, 125–26

South Beach Diet, 351

5K Pace Training, 127

Sparkers, 193

10K Pace Training, 129
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You can’t even train slow-twitch fibers for one 

In this chapter, we’ll explore three ways to 

sport by training slow-twitch fibers for another. 

achieve this goal:

Competitors in the Boston Marathon and Tour de 

France both rely heavily upon slow-twitch muscle 

 

» Running

fibers, but training for the marathon won’t make 

 

» Resistance Training

you a good cyclist, and vice versa.

BUILD Y

 

» Stretching and Flexibility

The only way to successfully train your muscle 
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TRAINING DISCUSSION

“How do muscle fibers get stronger?” 

Muscles don’t magically swell up and get stronger, like a Magic GROW dinosaur toy that expands to 600 percent of its original size when tossed into water. Instead, muscle-fiber training is an incremental process that involves the breakdown and repair—or replacement— of elements within the fibers. Within each fiber, you have rod-like units called  myofibrils. And within myofibrils you have  sarcomeres,  and within sarcomeres you have protein  myofilaments, including  actin and  myosin. During muscle-fiber contractions, actin and myosin work together to shorten (contract) the fiber. Weak actin and myosin filaments become damaged when called upon too often or too forcefully, as occurs during training. This damage, combined with other stresses upon the fibers and associated tissue, signals your body to increase the size and number of myofilaments. In fast-twitch fibers, this increase mostly results from accelerated protein synthesis (creation of new proteins), while in slow-twitch fibers the process is driven by a decrease in the breakdown of already-existing proteins. 

If a myofibril subsequently gets too big (due to an increase in the size and number of its myofilaments), it splits. Thus, the creation of new and bigger myofilaments leads to new and BUILD Y

bigger myofibrils, which in turn increase the size of muscle fibers. Unlike myofibrils, muscle fibers don’t split; they just grow larger. Finally, these bigger and stronger muscle fibers collectively result in bigger, stronger muscles ( hypertrophy). 

It’s no secret that endurance-trained slow-twitch fibers don’t increase in size as much as fast-twitch fibers. Just look at any group of top distance runners. This disparity is made more apparent because any increase in slow-twitch size is often offset by atrophy (shrinkage) of fast-twitch fibers within the same muscle; therefore, the muscle as a whole doesn’t OUR RUNNING BOD

increase in size at all (see sidebar, “Why do my muscles get smaller from running?” on page 43 for more on this). 

Bottom line: Muscle fibers get stronger when you fortify the myofilaments and myofibrils within the fibers.

fibers for endurance running is to train your mus—

your slow-twitch fibers. The rest, along with your 

cle fibers  with endurance running!

intermediate and fast-twitch fibers, are like those 

To complicate matters even more, your body 

roadside crews where ten crew members stand 

will  recruit (call into action) the  lowest  number of around while two guys do all the work.

muscle fibers necessary to perform an activity. 

To train your muscle fibers correctly, you’ll 

For example, if you’re running an easy distance 

have to recruit all of them during your running. 

run to strengthen your slow-twitch fibers, 

And to accomplish that, you need to understand 

chances are good you’re only recruiting  some of 

the  muscle fiber ladder.

Y

B u i l D   Y O u R   R u n n i n g   M u s c l E s

39

chart 5.1 Muscle Fiber ladder
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CHART 5.1 illustates how a hypothetical distance runner (i.e., a runner with mostly slow-twitch fibers) might recruit different fiber types at different paces. At less intense efforts—like walking—almost all slow-twitch fibers are recruited. At increased efforts, more slow-twitch and some intermediate fibers are added. At half-marathon pace, the maximum available slow-twitch fibers, half the available intermediate fibers, and a few fast-twitch fibers are recruited. Sprints require 100 percent recruitment of all three fiber types. Of course, different runners have different muscle fiber makeups and will vary in their recruitment of fibers at different efforts and paces.

THE MUSCLE FIBER LADDER

Recruiting up the ladder doesn’t relieve slower 

When you run, you recruit your muscle fibers in a 

fibers of duty. Instead, it adds additional fibers to 

ladder. For low-intensity exercise (e.g., walking), a 

the ones already working. When you recruit inter—

small percentage of your slow-twitch fibers pro—

mediate fibers, you’re actually using both interme—

vides all the force you need. That’s the bottom rung 

diate and slow-twitch fibers. Adding fast-twitch 

of your ladder. As force requirements increase, you 

fibers means you’re using all three fiber types. 

first add more slow-twitch fibers, and then (at 

Chart 5.1 illustrates how this principle applies to 

OUR RUNNING BOD about the time you transition from a slow jog to  different running efforts. An easy effort like jogging easy running) you begin to add intermediate fibers requires only a small percentage of your slow—

to the mix—you move up the muscle fiber ladder. If 

twitch fibers, whereas an effort like the half mara—

a combination of slow-twitch and intermediate fi—

thon demands  all of your available slow-twitch 

bers can’t get the job done (e.g., mile race pace), you 

fibers and a large percentage of your intermediate 

call in the big guns, your fast-twitch fibers. Fast—

fibers. Running sprints causes you to recruit 100 

BUILD Y twitch fibers are the top rung of the ladder.

percent of available fibers from all three fiber types. 
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It’s important to note that you never use  all of 1.  The first steps of your run

the muscle fibers of any one type. Instead, you 

2.  Any time you accelerate

recruit “available” fibers—those fibers made ac-

3.  Any time you climb or descend, no mat—

cessible by your brain and nervous system. Your 

ter the duration

body has built-in safety mechanisms, and this is 

4.  Moments during each stride when 

one of them. Using all of your fibers would gener—

faster fibers are required to support 

ate  too much force, damaging or even tearing your 

force demand

muscles.

Having a general idea of the fibers recruited at 

Still, these are exceptions to the rule. The best 

different paces is essential for successful training. 

way to strengthen each fiber type is to design 

For example, a runner who prepared for a 5K race 

workouts that recruit a fiber type continuously, 

by doing only easy-and regular-distance runs 

thereby maximizing the amount of training that 

would fail to train the intermediate and fast—

the fiber type receives. For example, slow-twitch 

twitch fibers required for the race—leading to a 

fibers need  lots of endurance training, while fast—

disappointing performance and a few days of 

twitch fibers require shorter, high-intensity 

DOMS.

efforts—you can’t train both fiber types with one 

In general, movement up the muscle fiber lad—

approach. This is a big reason why runners train 

der is triggered by two factors:

at different paces. It’s the only effective way to 

BUILD Y

train different fiber types to their maximum 

»  Force: When your legs need to generate 

potential.

more power, you climb the ladder. Examples would be increasing your pace during 

training recommendation

a run or transitioning from flat running to a 

steep hill.

To strengthen your muscle fibers through 

»  Fatigue: When one fiber type runs low on 

running, you’ll need a multi-pace approach. 

OUR RUNNING BOD

energy (stored carbohydrate), you climb the 

For slow-twitch fibers, Distance Runs (see 

ladder. For example, during two-to three—

page 50) are your best bet. For intermediate 

hour distance runs, slow-twitch energy 

fibers, more intense running that includes 

stores can become depleted, forcing inter—

Strides (see page 51), hills (see pages 52 

mediate fibers to lend support—even fast—

and 133), or fartlek (see page 49) does the 

twitch fibers cycle in and out.

trick. And for fast-twitch fibers, nothing 

beats short Hill Strides (see page 52). You’ll 

You should know that real-world running 

continue strengthening your muscles as you 

doesn’t follow the strictly linear progression de—

incorporate workouts from coming chap—

picted in Chart 5.1. Faster fibers will cycle in and 

ters, but it’s important to develop some 

out as needed, unrelated to overall pace (although 

base strength first.

your fastest fibers can’t stay on for long, because 

they fatigue easily). Some instances during runs 

that demand faster fiber input include:

Y
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RESISTANCE TRAINING

wait 2–4 weeks before incorporating weights. 

Intermediate and advanced runners can uti—

Resistance training increases your muscular 

lize the full range of resistance training exer—

strength by forcing you to work against an oppos—

cises from day one. For weight training (see 

ing force. Effective approaches include free 

pages 59–69), choose a routine emphasizing 

weights, universal machines, and calisthenics 

full-body fitness and sets/reps that won’t 

(bodyweight exercises). Resistance training 

overly fatigue your nervous system. If time’s 

builds your running body in five ways:

a factor, go with The Runner 360.

1.  Improves muscle balance: When you 

strengthen opposing muscles (e.g., quad—

STRETCHING

riceps and hamstrings), creating  muscle 

balance, you reduce your risk of injury.

Stretching has recently gotten a bad reputation—

2.  Improves your stride: Increased strength 

a lot of it earned. For instance, a 2012 Croatian 

generates a longer, more efficient stride. 

meta-analysis, which reviewed over one hundred 

Beginning runners are notoriously defi—

studies, concluded that  static stretching before excient in strength.

ercise reduces strength by 5 percent and reduces 

Y

3.  Improves core strength: A weak core 

explosive power by almost 3 percent—a great rea—

leads to instability and decreased power 

son to avoid static stretches before hard workouts 

production. It’s hard to produce force 

and races!

when you’re wobbling!

But not all stretching is static stretching (and 

4.  Improves hip strength: Weak hips con—

even static stretching performed  post-workout re—

tribute to instability and reduced power. 

duces stiffness for the next day’s training). Effec—

A 2013 Australian research review found 

tive stretching methods increase your range of 

that first-time injured runners had sig—

motion, strengthen your muscles through that 

nificantly weaker hips than healthy 

full range of motion, and reduce your injury risk. 

runners.

Four types of stretching you’ll want to consider 

5.  Improves neuromuscular control: We’ll 

for your training routine are:

cover this in Chapter 11.

 

» Static stretching: You hold a position that 

Bottom Line: Resistance training improves 

stretches a muscle, which reduces lingering 

your stride, stabilizes your form, increases your 

stiffness in the muscle.

OUR RUNNING BOD power, and reduces your chance of getting in-

 

» Dynamic stretching: You perform conjured. What’s not to like?

trolled leg and arm swings to increase your 

range of motion and activate your core 

training recommendation

muscles before running.

»  Proprioceptive Neuromuscular Facilitation 

Beginners should focus on body exercises to 

(PNF) stretching: After stretching a muscle 

BUILD Y

improve all-around strength and stability (see 

to its maximum range of motion, you con—

The Runner 360, pages 53–58)—and should 

tract that muscle for 5–8 seconds, followed 
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TRAINING DISCUSSION

“ Why do my muscles get smaller from running?” 

Most people equate “strength” with bigger muscles. When you think of someone strong, your mind goes to Dwayne “The Rock” Johnson, not Justin Bieber. So if elite distance runners spend so much time strengthening their muscle fibers, why are they al  so skinny? 

Shouldn’t all those miles, hills, sprints, drills, and exercises be building Muscle Beach bodies?

In a word: No. And a good thing, too. Otherwise, New York would shake like a Southern California earthquake every time the marathon wound its way through the city’s five boroughs. Instead, the world’s top distance runners are defined by almost nonexistent upper bodies, slim thighs, and calves that are smaller than the norm.

When you run—and after you’ve fortified your muscle fibers by weeding out weak myofilaments—your muscle fiber DNA has to make a choice: 

 

» Use the fiber’s limited adaptive energy to create bigger muscles

 

» Harness the fiber’s adaptive energy to forge more powerful aerobic power plants BUILD Y

(mitochondria) within the fibers

If you want to be a top competitive distance runner, you can’t have it both ways; the sheer volume of your training triggers a physiological response that shirks the big biceps and embraces increased aerobic power. On the other hand, if you want to be a fit, fast, but far-from-emaciated  good  runner, there are ways around this physiological roadblock.

For competitive distance runners, the choice is easy: Build those aerobic power OUR RUNNING BOD

plants! Greater volume (mileage) accomplishes that goal, and it also increases the number of capillaries (your smallest blood vessels) around your muscle fibers. More capillaries mean more oxygen and nutrient delivery for your improved power plants. And the combination of more power plants and more fuel means you’ll be able to produce a lot more energy, which is the key to fatigue resistance. As your muscles budget less energy for maintaining mass, the fast-twitch fibers in your endurance-trained muscles begin to shrink; at the same time, your slow-twitch fibers do get bigger, but not enough to offset the loss of fast-twitch size. In this battle between fast-twitch atrophy (shrinkage) and slow-twitch hypertrophy (growth), atrophy wins, resulting in smaller, more physiologically efficient muscles.

Then again, you may not want to sacrifice a stronger build for a slightly faster time in your next 5K or marathon. Never fear. High-intensity training (e.g., weight training or hill sprints) spurs growth in muscle fiber size. As long as the high-intensity training is separated from (continued) Y
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the endurance stimulus (e.g., instead of doing a weight workout after a distance run, you do it a few hours later) and as long as your endurance training volume isn’t too high, you’ll be able to live dual roles as road-running warrior and fitness club standout.

None of this means that high-volume competitive runners should skip the weights. Resistance training isn’t just about sporting a ripped beach bod. Most strength gains in the first few weeks (sometimes months) of resistance training come from nervous system adaptations, not muscular growth. So competitive endurance athletes will get stronger regardless of whether they also get bigger.

Returning to the original question, your running muscles get smaller with high-volume endurance training for one simple reason: It’s more efficient to run with smaller muscles. 

Your body is no dummy. It goes with what works.

by a period of relaxation during which the 

many of the world’s top endurance athletes. 

Y

muscle exhibits decreased resistance; this 

Like static and PNF stretching, however, 

decreased resistance allows you to move 

longterm use might lead to some decrease 

the muscle to a position of increased 

in strength and explosive power. And since 

stretch. After another 5–8-second contrac—

the stretch reflex is avoided, you’ll need to 

tion, you can either end the stretch or hold 

be careful not to overstretch.

it for up to 30 seconds, although the latter 

has been associated with the same de—

Dynamic stretching is a great way to prepare 

crease in strength and explosiveness at—

your muscles pre-workout (after 10–15 minutes of 

tributed to static stretching. This is the 

easy jogging or running). Both AIS and PNF are 

most popular method for increasing range 

good choices post-workout if increasing range of 

of motion.

motion is your primary goal, although PNF works 

 

» Active Isolated Stretching (AIS): AIS uses 

best with a partner. Static stretching is an option 

opposing muscles to move a muscle into a 

when you’re short a rope, a partner, or a flat, dry, 

stretched position (e.g., contracting your 

adequate location (e.g., no one wants to lie on a 

quadriceps to stretch your hamstrings) and 

rocky trail in the rain for 15 minutes doing AIS). 

OUR RUNNING BOD

then increases that stretch for 1–2 seconds 

Static stretching is also a good alternative post—

by gently pulling with a rope. You never 

workout for runners who experience decreased 

“hold” a stretch in AIS, so you don’t trigger 

power or explosive strength from longterm PNF 

your muscle’s  stretch reflex (see Muscle Spin—

or AIS stretching.

dles and the Stretch Reflex below), an involuntary muscular contraction that protects 

Muscle Spindles and the Stretch Reflex

BUILD Y

against overstretching. AIS increases range 

Muscle spindles are stretch receptors located 

of motion significantly and is favored by 

within your muscles and positioned parallel to 
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your muscle fibers. They sense changes in the 

table 5.2 

length of your muscles. When your muscles 

changes in Muscle Fibers Due  

stretch (either through applied stretching or dur-

to training

ing exercise), your muscle spindles send mes-

Untrained                                  

Training  

Fibers Post-training

sages to your spinal cord, which responds with 

Male

Focus

Slow

Fast

orders for your muscles to contract. This contrac—

800m

48%

52%

tion protects your muscles by ensuring that they 

1500m

54%

46%

aren’t injured through overstretching. Muscle 

                                  3K

60%

40%

spindles also help define your stride length by 

Slow Fibers = 

47% 

gauging the optimal amount of stretch your mus—

5K

66%

34%

Fast Fibers = 

cles can endure while running.

10K

72%

28%

53%

Half-Marathon 78%

22%

training recommendation

Marathon

84%

16%

Untrained                                  

Training  

Fibers Post-training

Beginners should start with a few static 

Female

Focus

Slow

Fast

stretches post-run (see pages 76–78), then 

800m

53%

47%

work up to dynamic stretches after two to 

three weeks. Intermediate and advanced run—

1500m

59%

41%

                                 

ners can immediately incorporate dynamic 

3K

65%

35%

BUILD Y

Slow Fibers = 

stretching (see pages 75–76), AIS (Chapter 6, 

52%  

5K

71%

29%

see pages 104–106, and PNF stretching (see 

Fast Fibers = 

10K

77%

23%

48%

pages 70–75) into their programs. Muscle 

Half-Marathon 83%

17%

spindle adaptations result from the thousands 

Marathon

89%

11%

upon thousands of repetitions that occur during normal training. Runs over uneven terrain 

TABLE 5.2 approximates the functional transformation of 

OUR RUNNING BOD

muscle fibers as a result of training. The left column gives 

(e.g., trails and grassy parks) help muscle 

the average percentage of fiber types in untrained run—

spindles adapt to variations in stride and diners. The “Fibers Post-training” columns show how fibers 

rection, and faster runs during training are a 

transform after longterm training geared toward the races 

listed in the “Training Focus” column. Note that “Fast” fibers 

must so that your muscle spindles can adapt 

include both intermediate and fast-twitch fibers.

to the stride lengths required for racing.

The change in fiber function can be dramatic. 

MUSCLE FIBER CONVERSION

For instance, heavy resistance training will cause 

a majority of fast-twitch (IIx) fibers to behave like 

There is an ongoing debate as to whether training 

intermediate (IIa) fibers in as little as a month. If 

can convert one type of muscle fiber into another 

you then cease resistance training, the new 

(e.g., fast-twitch into intermediate). While the 

pseudo-intermediate fibers not only revert to 

jury’s still out on actual conversion, there is no 

fast-twitch, but  more intermediate fibers begin 

doubt that faster fibers can be trained to take on 

(temporarily) to function as fast-twitch—good to 

Y

the characteristics of slower fibers.

know if you’re a sprinter looking to increase your 
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percentage of fast-twitch fibers. Conversely, it’s 

 

» Walking

theorized that if you’d never trained a day in your 

 

» Jogging

life—so that your muscle fibers represented a 

 

» Easy Running

blank slate—and then you suddenly endurance-

 

» Beginner’s Fartlek

trained your right leg for eight to twelve weeks, 

 

» Distance Runs

while continuing to ignore your left, the fast-

 

» Strides

twitch fibers in your right leg would end up look-

 

» Hill Runs

ing and acting quite a bit like the slow-twitch 

 

» Hill Strides

fibers in your left leg.

 

» Resistance Training

Of course, there’s a limit to this type of pseudo-

 

» Dynamic Stretching

conversion. Usain Bolt, currently the fastest man 

 

» Static Stretching

alive, could run nothing but distance for the rest 

 

» PNF Stretching

of his life and never end up with the slow-twitch 

function of an elite distance runner. That’s be—

Training from other chapters that affects mus—

cause you can never fully alter a fast-twitch fiber 

cle strength gains includes:

so that it acts like a full-fledged slow-twitch fiber 

(intermediate fibers are more easily swayed). For 

 

» Resistance Band/Tubing Exercises (Chap-

Y one thing, fast-twitch fibers are controlled by big-

ter 6)

ger nerves (we’ll discuss this in Chapter 11), a 

 

» AIS Stretching (Chapter 6)

physiological fact that can’t be changed by train-

 

» Repetition Workouts (Chapter 7)

ing. Secondly, fast-twitch fibers simply lack many 

 

» Cross Training (Chapter 9)

of the cellular ingredients necessary for endur-

 

» Plyometrics (Chapter 11)

ance that are plentiful in slow-twitch fibers.

Still, the ability to transform the functional 

To see exactly how these workouts can be in—

characteristics of your muscle fibers is a key 

corporated into your overall training program, 

weapon in your training arsenal. Table 5.2 gives 

skip directly to Chapter 15: Build Your Running 

you an indication of just how much you can alter 

Schedule, where sample schedules are available 

the function of your muscle fibers. Keep in mind, 

for runners of all fitness levels and abilities. 

however, that this effect won’t happen overnight. 

For most of us, it takes years of training to effect 

changes of this magnitude.   

OUR RUNNING BOD TRAINING RUNDOWN

Stronger muscle fibers are the foundation of any 

running program. Important training in this 

chapter’s photo instruction includes:

BUILD Y
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Chapter 5: Build Your Running Muscles— 

PHOTO INSTRUCTION

RUNNING WORKOUTS

At this stage, you’re working to fortify muscle fibers for each muscle fiber type. You’ll weed out the weak myofilaments and replace them with stronger ones. Later, you’ll use running workouts that target the cardiovascular, neuromuscular, and other systems to develop greater strength—and to develop parts of each fiber that contribute to energy production, balance, fatigue resistance, and more. For full benefits, your weekly training schedule will need to include at least three walking, running, or walking/running sessions—more if your goal is competitive fitness. Grace Padilla—a former American women’s steeple-chase record-holder and current  masters world record-holder—demonstrates the workouts.

Walking

The most fundamental exercise is the best way for beginners with no training background to start building the slow-twitch fibers in running muscles.

BUILD Y

■  SKILL LEVEL: Beginner

k   Easy Walking: It was Henry David Thoreau 

l   Brisk Walking: Brisk walking recruits a slightly 

who said, “An early morning walk is a blessing for 

higher percentage of slow-twitch fibers, and it helps 

the day.” If it’s not a blessing, it’s at least a good 

to reset your muscle spindles for longer strides to 

start. Easy walking prepares your slow-twitch fi—

come. Whether your walk is easy or brisk, begin 

OUR RUNNING BOD

bers for jogging and running.

with 10–15 minutes and then gradually increase the 

length of your walk to at least 30 minutes.

Y
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Walk/Jog

Beginners ready for the next level and experienced runners returning from time off should ease into training with walk/jog workouts, which strengthen a fuller range of slow-twitch fibers.

■  SKILL LEVEL: Beginner

k   Walk: Begin with the walk portion 

of walk/jog, then use walk breaks as recovery intervals from jogging. The walk 

should last as long as it takes to feel fully 

recovered.

l   Jog: Your jog should be done at a 

comfortable pace. As soon as your breathing increases noticeably, slow to a walk. 

Your combined walk/jog workout should 

total 20–40 minutes.

Y Jog/Easy Run

Continuous jogging or easy running is a great way for fit beginners (coming from a different sport) or runners returning from time off to build running-specific slow-twitch strength.

■  SKILL LEVEL: Beginner

k   Jog: For the beginner, it’s not 

enough to “walk before you run.” You 

should also jog before you run. Jogging is 

simply low-intensity running.

l   Easy Run: Easy running means 

what it says— run easy. Resist the urge to 

feel the “burn.” Before you run hard, you 

need to ensure that your muscles are 

OUR RUNNING BOD

strong enough to endure more-intense 

training. Otherwise, the only result will 

be DOMS. Whether you’re jogging or running, your workout should last 15–40 

minutes. Don’t worry about pace. Just 

keep the legs moving.

BUILD Y
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Beginner’s Fartlek

Alternating easy running with moderately hard surges allows you to recruit more slow-twitch fibers and begin strengthening intermediate fibers, too.

■  SKILL LEVEL: Beginner; Intermediate

k   Easy Run: Begin by jogging 10–15 

minutes, then use the jog/easy run 

portion of this workout for recovery intervals. It’s essential that you recover 

fully from your fartlek surges, so don’t 

start your next surge until you’re 

rested and champing at the bit.

l   Fartlek Surge: Fartlek is Swedish 

for “speed play.” And that’s what this 

is: Easy running alternates with surges 

lasting between 30 seconds and 3 minutes, depending upon your fitness level 

and effort. These are not sprints! Aim 

BUILD Y

for what coach Jack Daniels calls a 

“comfortably hard” effort.

Easy Distance Run

The easy distance run is an extension of easy running, only now you’ll base your effort loosely on a OUR RUNNING BOD

recommended pace for your fitness. These runs strengthen slow-twitch fibers while calling on a few intermediate fibers, too.

■  SKILL LEVEL: All levels

k  New runners will explore fresh limits to their endurance at an 

“easy distance” effort. This effort is a notch above jogging, but still conversational (i.e., you shouldn’t be breathing so hard that you can’t carry on a conversation with a running partner). Intermediate and advanced runners use this effort for very easy days and for recovery runs. If you’ve recently raced a 5K, use Table 5.3 for suggested pace ranges based on your race finish time (the one you ran,  not a goal time). If you don’t have a current 5K time, stick with the conversational pace guideline. Either way, let feedback from your body be your final guide; you want to keep easy runs “easy.”
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table 5.3  Easy Run pace guide

24:00

11:07–12:53

6:54–8:00

5K 

Pace per Mile

Pace per 

24:30

11:19–13:06

7:02–8:09

Time

Kilometer

25:00

11:31–13:20

7:09–8:17

14:00

6:53–8:05

4:17–5:01

26:00

11:55–13:47

7:24–8:34

14:30

7:06–8:20

4:25–5:11

27:00

12:19–14:13

7:39–8:50

15:00

7:20–8:36

4:33–5:20

28:00

12:42–14:39

7:54–9:06

15:30

7:33–8:51

4:41–5:30

29:00

13:06–15:05

8:08–9:23

16:00

7:46–9:06

4:49–5:39

30:00

13:29–15:31

8:23–9:38

16:30

7:59–9:20

4:57–5:48

31:00

13:52–15:56

8:37–9:54

17:00

8:12–9:35

5:06–5:57

32:00

14:15–16:22

8:51–10:10

17:30

8:25–9:50

5:14–6:06

33:00

14:38–16:46

9:05–10:25

18:00

8:37–10:04

5:21–6:16

34:00

15:00–17:11

9:19–10:41

18:30

8:50–10:19

5:29–6:25

35:00

15:23–17:36

9:33–10:56

19:00

9:03–10:33

5:37–6:33

36:00

15:45–18:00

9:47–11:11

19:30

9:15–10:48

5:45–6:42

37:00

16:07–18:24

10:01–11:26

20:00

9:28–11:02

5:53–6:51

38:00

16:29–18:48

10:14–11:41

20:30

9:41–11:16

6:01–7:00

39:00

16:51–19:11

10:28–11:55

21:00

9:53–11:30

6:08–7:09

40:00

17:12–19:35

10:41–12:10

Y

21:30

10:05–11:44

6:16–7:17

41:00

17:34–19:58

10:55–12:24

22:00

10:18–11:58

6:24–7:26

42:00

17:55–20:21

11:08–12:39

22:30

10:30–12:12

6:32–7:35

23:00

10:42–12:26

6:39–7:43

TABLE 5.3 offers pace suggestions for easy runs based 

upon 5K performance. Find your 5K time in the left column; 

23:30

10:55–12:39

6:47–7:52

paces in the two right-hand columns are given as a range.

Distance Run

A normal distance run requires an effort quicker than an easy run but still conversational. You can exercise your nomadic spirit by covering more ground at this pace, and you’ll work slow-twitch fibers and some intermediate fibers, too.

■  SKILL LEVEL: All levels

k The majority of your running will be completed at this effort. 

Distance runs form the backbone of any successful endurance running OUR RUNNING BOD program. See Table 5.4 for suggested pace ranges based on your best (not goal) 5K race performance. Don’t exceed the fast end of the range, as you’ll risk excessive fatigue and an increased risk of injury. Remember that pace suggestions are just a guide. Adjust for variables like weather and fatigue. If you don’t have a current 5K time, then stick to a conversational pace. All runners should let feedback from their bod-BUILD Y ies be the final guide; distance runs should remain comfortable (i.e., they aren’t tempo or time trials).
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table 5.4  Regular Run pace guide

24:00

9:46–11:07

6:04–6:54

5K 

Pace per Mile

Pace per 

24:30

9:57–11:19

6:11–7:02

Time

Kilometer

25:00

10:08–11:31

6:18–7:09

14:00

6:00–6:53

3:44–4:17

26:00

10:30–11:55

6:31–7:24

14:30

6:11–7:06

3:51–4:25

27:00

10:51–12:19

6:45–7:39

15:00

6:23–7:20

3:58–4:33

28:00

11:13–12:42

6:58–7:54

15:30

6:35–7:33

4:05–4:41

29:00

11:34–13:06

7:11–8:08

16:00

6:46–7:46

4:13–4:49

30:00

11:55–13:29

7:24–8:23

16:30

6:58–7:59

4:20–4:57

31:00

12:16–13:52

7:37–8:37

17:00

7:09–8:12

4:27–5:06

32:00

12:37–14:15

7:51–8:51

17:30

7:21–8:25

4:34–5:14

33:00

12:58–14:38

8:03–9:05

18:00

7:32–8:37

4:41–5:21

34:00

13:19–15:00

8:16–9:19

18:30

7:44–8:50

4:48–5:29

35:00

13:39–15:23

8:29–9:33

19:00

7:55–9:03

4:55–5:37

36:00

14:00–15:45

8:42–9:47

19:30

8:06–9:15

5:02–5:45

37:00

14:20–16:07

8:54–10:01

20:00

8:18–9:28

5:09–5:53

38:00

14:40–16:29

9:07–10:14

20:30

8:29–9:41

5:16–6:01

39:00

15:01–16:52

9:20–10:29

21:00

8:40–9:53

5:23–6:08

40:00

15:22–17:14

9:33–10:42

21:30

8:51–10:05

5:30–6:16

41:00

15:42–17:36

9:45–10:56

BUILD Y

22:00

9:02–10:18

5:37–6:24

42:00

16:03–17:58

9:58–11:10

22:30

9:13–10:30

5:44–6:32

23:00

9:24–10:42

5:51–6:39

TABLE 5.4 offers pace suggestions for regular runs based 

upon 5K performance. Find your 5K time in the left column; 

23:30

9:35–10:55

5:57–6:47

paces in the two right-hand columns are given as a range.

Strides

OUR RUNNING BOD

Strides are a safe and fun way for beginners to work intermediate fibers. They’re also part of all runners’ 

warm-ups before hard workouts and races.

■  SKILL LEVEL: All levels

k A stride is a brief acceleration to “fast” running. 

Fast doesn’t mean all-out; it’s not a sprint. Instead, it 

should build to the pace you might expect to maintain for 

a 5K race. As a warm-up for hard workouts or races, it 

should mimic the pace you expect to reach during the 

harder effort. A stride can cover anywhere from 40 to 150 

meters (or yards—you shouldn’t worry about exact distance for these), should last about 5–20 seconds, and 

should be run on flat, even surfaces.

Y
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Hill Run

Hill runs are just distance runs that include a significant stretch of uphill. 

These runs not only build all fiber types, they also strengthen many other components of your running body.

■  SKILL LEVEL: Intermediate, Advanced

k  The hill portion of the run should include a long stretch of continuous climbing. Depending upon your fitness—and the availability of hills in your area—this could mean anywhere from a quarter-mile to 2 miles. It’s okay if the hill includes some level and downhill stretches. Just run the hill; don’t race it. And always include 12–15 minutes of easy running before you start up the hill.

Downhill Running

Downhill running requires eccentric contractions from your recruited Y muscle fibers, increasing the load and leading to greater adaptations in strength, as well as protection from quad pain.

■  SKILL LEVEL: Intermediate, Advanced

k  Running a hill isn’t only about the climb. Downhill running at a comfortably hard effort (i.e., Beginner’s Fartlek or tempo effort) creates an eccentric load on your quadriceps muscles. Eccentric loads recruit fewer fibers, create a greater training stimulus, and can help immunize you against quad pain. Start with about 3 minutes and then add minutes with each successive run (up to 12–15 minutes total). Always jog or run easy (i.e., warm up) for 12–15 minutes before attempting a downhill run.

Hill Strides

Short hill striding is the quickest and most efficient way to activate all OUR RUNNING BOD your running muscle fibers, including fast-twitch.

■  SKILL LEVEL: Intermediate, Advanced

k  For these strides, you’ll need to find a fairly steep hill, although not so steep that you can’t manage a good approximation of your normal running stride. You’ll want to run 10–20 seconds at about the effort you’d BUILD Y race for a mile. Walk back down the hill and allow 1–3 minutes total between reps. Start with 4–5 reps your first time out, then build up to 8–10.
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THE RUNNER 360

The Runner 360 is an all-around strength program for runners who prefer the outdoors or their own living rooms to the weight room. Best of all, fitness motivator and running yoga instructor Angie Stewart Goka, MPH, CSCS, has crafted a workout that can be completed in 12 minutes and that targets every muscle that runners need for strength and balance. Angie models the exercises to ensure proper form and offers a wide variety of workouts for runners who want more at angiestewartfitness.com. First, five quick rules for the workout: 1.  Perform each exercise, in order, for one minute.

2.  When the workout calls for left and right sides individually, perform each for 30 seconds.

3.  Do as many reps as you can while maintaining good form (no cheating on form for more reps!).

4.  Keep a log of reps as a way to track improvement.

5.  For a more intense workout, repeat the entire set of exercises (up to a maximum of three times).

The following twelve exercises, from the Inchworm Plank to the Supergirl/Superman Plank, are all part of the same continuous workout. 

■  SKILL LEVEL: All levels

BUILD Y

Inchworm Plank

The inchworm plank helps to awaken your muscles, working both flexibility and strength. And if you’re not very flexible, it’s okay to bend your knees for this exercise.

k  Begin in a standing position with your arms straight up. Be prepared to perform OUR RUNNING BOD

this exercise as quickly as you can without losing form.

l  Come into a forward fold, dropping your hands to your feet.

m  Keep your legs straight (or bend them if you have to) and then walk your hands out into a plank position.

n  Perform one push-up. Then walk your hands back to your feet and return to your starting position. Repeat.

Y
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Squat-Thrust Climbers

Squat-thrust climbers are a great way to work your glutes (buttocks), quadriceps, and hamstrings.

k  Stand with your feet close together 

m  Keeping your abs tight, jump your 

and your arms at your sides.

legs back to assume the push-up position.

l  Squat down to the floor with your 

n  For 5 seconds, “run” your legs under 

knees close together, placing your hands 

your chest, bringing your knees high and 

flat on the ground, shoulder-width apart.

keeping your hips low. Then jump your legs 

back to the squat position, stand, and repeat.

Y

Curtsy Lunge Hop

Curtsy lunge hops are the best calf-strengthener on the menu, so work them! You’ll also target your hip abductors, glutes, quadriceps, and hamstrings.

k  Start with your feet hip-width apart.

l  Step backward, moving 

your right foot diagonally and to 

the left of your left hip. Simultaneously drop your right knee and 

bend your left knee.

OUR RUNNING BOD

m  Propel your right knee upward as you come off the ground 

with your left foot, and lift your 

left elbow by swinging it up and 

forward. Repeat for 30 seconds, 

then switch legs.

BUILD Y
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Scorpion Fighter

The scorpion fighter works your shoulders and core while stretching your obliques and hip flexors.

k  Start in the push-up position, with the balls of your feet on a bench or chair.

l  Bring your left knee beneath your body toward your right shoulder.

m  Now reverse directions, bringing your left knee back as you rotate your hips up and to the left, stretching your left foot toward your right shoulder. Repeat for 30 seconds, then switch legs.

BUILD Y

Sidewinder Plank with Leg Lift

This exercise is great for your hip abductors and improving stabilization. It also targets your obliques, back, glutes, quadriceps, and hamstrings.

k  Start in the plank position with your arms in full extension.

l  Rotate your body to balance on the heel of your right hand and lift your opposite arm straight up OUR RUNNING BOD

(your wrist is directly beneath your shoulder).

m  Lift and lower your top leg, keeping your hips level. Repeat for 30 seconds, then switch legs.

Y
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Plank Pups

Plank pups will put the burn into your arms, shoulders, back, and core.

k  Begin at the top of the push-up position.

l  Bend your right elbow to lower onto your right forearm.

m  Bend your left elbow to lower onto your left forearm.

n  Lift your right elbow so that you can place your right 

hand flat on the ground, then do the same with your left elbow and hand. Return to original position, repeat for 30 seconds, then lead with your left arm for 30 seconds.

Y Lateral Speed Runners

Lateral speed runners work both your hip abductors and hip adductors, plus lots of core.

k  Stand with your feet hip-width apart, your arms at your sides.

l  Hop to your right, landing on your right foot while balancing your left foot behind your right leg. 

Simultaneously move your left arm forward and your right arm back in a runner’s stance.

m  Repeat to the other side. Focus on speed and control.

OUR RUNNING BOD

BUILD Y
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Windshield Wipers

Windshield wipers target your full range of abs, and 

they’re terrific for improving stability.

k  Lie on your back with your arms spread wide, 

palms down, thighs perpendicular to the floor and knees 

bent 90 degrees.

l  Maintaining the bend at your hips and knees, 

swing your legs to one side of your body. Make sure that 

your upper back maintains contact with the floor.

m  Bring your legs back to center, then repeat to the 

other side.

Plank Rotations

This variation on the traditional plank offers good core work while giving your shoulders a workout, too.

BUILD Y

k  Begin in the forearm plank position, except 

stack your forearms horizontally.

l  Rotate onto your left side, elbow beneath your 

shoulder and right hand on your hip. Your feet should 

be stacked, your body straight. Rotate back to the 

center, then repeat on your right side.

OUR RUNNING BOD

Single-Leg Deadlift

Single-leg deadlifts are fantastic for improving balance and stability. They’re great for 

your core, glutes, and hamstrings.

k  Start from a standing position.

l  Keeping your back straight, bend forward at the hips while lifting one leg straight 

behind you (in line with your spine) and 

reaching your hands toward the ground. Return to the starting position. Repeat for 30 

Y

seconds, then switch legs.
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Marching Bridge

This exercise is great for your glutes and also works your hamstrings and lower back (it’s often used to help relieve lower back pain).

k  Lie on your back with your knees bent and feet hip-width apart.

l  Lift your hips into a “bridge position.”

m  March your knees toward your chest one at a time. Keep your back straight.

Supergirl/Superman Plank

Y The Supergirl/Superman plank finishes your workout with a tough challenge to your core, shoulders, and back.

k  Begin at the top of the push-up position.

l  Simultaneously extend your right arm in 

front of you and your left leg behind you. Stay level 

while balancing for 3 seconds.

m  After bringing your hand and foot back to 

push-up position, repeat on the opposite side. (As 

an easier alternative, perform this exercise from a 

“down on all fours” position, with hands and 

knees on the ground.)

OUR RUNNING BOD
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RUNNER’S WEIGHT ROOM ROUTINE

Runners who prefer a traditional approach to resistance training can do a weight room routine. Eddie Andre, a former martial arts national champion who’s made running a part of his fitness formula, leads you through some basic resistance training. Start with a few exercises representing different muscle groups (e.g., chest, shoulders, abdominals, quadriceps) and then add more (and more difficult) exercises as your fitness improves. Five quick rules for the workout: 1.  Limit yourself to light weights and no more than 1–2 sets of 6–10 reps for new exercises the first two weeks.

2.  Unless otherwise stated, limit weight training exercises to 1–3 sets of 6–12 reps.

3.  Train on non-consecutive days (e.g., M, W, F).

4.  Allow 2½–3 minutes of rest between sets.

5.  Never lift to exhaustion during a set (or workout)—if you need a spot, go lighter next time.

TRAINING DISCUSSION

Building Your Weight Room Routine

BUILD Y

If you’re inexperienced in the weight room, you’ll need to be careful choosing your workout routine so that you don’t overload your nervous system and muscles. 

Beginning runners with no weightlifting experience should spend 2–6 weeks on the following routine (begin with one set per exercise, then add a second set after two weeks and a third set two weeks after that): OUR RUNNING BOD

1.  Leg Lifts

5.  Heel Raises—Straight Knee

2.  Russian Oblique Twist

6.  Push-Ups

3.  Air Squat

7.  Dumbbell Arm Swings

4.  Bodyweight Lunge

Runners with some resistance training background can begin with the following exercises and then either add exercises or increase the difficulty of the ones already being performed (e.g., swap air squats for squats with weights, or swap step-ups for step-ups with dumbbells): 1.  Leg Lifts 6.  Step-Ups  or Step-Ups with 

2.  Russian Oblique Twist

Dumbbells

3.  Push-Ups  or Dumbbell Bench Press

7.  Air Squats

4.  Dumbbell Row

8.  Bodyweight Lunge

5.  Dumbbell Arm Swings

9.  Heel Raises—Straight Knee

(Continued)

Y
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TRAINING DISCUSSION

As you progress in your weight room routine, you’ll want to add (or eliminate) exercises based on your training goals. Some general ideas, depending on your personal program: All-around fitness: After a few sessions, try the other body exercises in this chapter. Eventually, you’ll want to integrate weighted squats, lunges, and possibly cleans.

Sprinters and middle-distance runners: Include advanced lifts such as the squat, lunge, clean, and deadlift. Use fewer reps (3–5 reps) to target your nervous system and more reps to build muscle.

Distance runners: Many distance runners prefer circuit training to an exercise-by-exercise approach. Use high reps and move quickly from one exercise to the next.

Y Leg Lifts

■  SKILL LEVEL: All levels

Leg lifts help strengthen the abdominals, aiding core stability and knee lift.

k  Lie on your back with your knees bent, heels on the floor, hands behind your head.

l  Keeping the bend in your knees, raise your feet to 45°. Then lower them until your heels almost touch the floor. Repeat. Start with one set of 10–15 reps, then build up to 40–50 reps.

OUR RUNNING BOD
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Russian Oblique Twist 

■  SKILL LEVEL: All levels

This is a great exercise for strengthening your obliques 

(side abdominals). That means better posture, less lower 

back pain, and a more stable stride.

k  Balance on your glutes, hands together and held in 

front of you, legs bent and lifted off the floor.

l  Twist to one side, keeping legs steady while touching your hands to the floor.

m  Repeat on the other side. Start easy with 10–15 reps 

each side, then build up to 25–30.

Push-Ups 

BUILD Y

■  SKILL LEVEL: All levels

Push-ups are a great bodyweight exercise for increasing arm and shoulder strength while simultaneously working core, back, and quads for stability.

k  Lie facedown on the floor with your hands spread 

slightly wider than shoulder width.

OUR RUNNING BOD

l  Push against the floor to raise your body. Keep a 

straight line through your back and legs. Start with 

10–15 reps, then work up to as many as you can do in a 

minute.

Variation If a full push-up is too difficult, let your knees rest on the floor and perform the exercise as previously 

described.

Y
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Dumbbell Bench Press

■  SKILL LEVEL: Intermediate, Advanced

This is a great exercise for building strength in your chest and triceps. Using dumbbells instead of a barbell allows you to develop balance and work both sides equally.

k  Lie on a bench while holding dumbbells at shoulder 

width. The dumbbells should be to the sides of your chest.

l  Lift the dumbbells, focusing on using your chest, 

until your arms are straight. Hold for a second, then slowly 

return to your starting position.

Y

Dumbbell Row 

■  SKILL LEVEL: Intermediate, Advanced

This exercise balances out the work you did with dumbbell 

bench press, strengthening your back and biceps.

k  Place your right hand and right knee on the bench, 

your left leg angled away from the bench for stability. Grab the 

dumbbell (beneath your shoulder) with your left hand. Allow 

a slight arch in your lower back, keeping the rest of your spine 

straight—no bending your head up or down.

OUR RUNNING BOD

l  Bring the dumbbell toward the outside of your lower 

rib cage, focusing on pulling your elbow upward. Then lower 

the dumbbell toward the start position, keeping a slight bend 

in your elbow. After 8–12 reps, repeat with the other arm.

BUILD Y
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Dumbbell Arm Swings 

■  SKILL LEVEL: All levels

This simple exercise has been used by runners for 

decades. It mimics the running motion, which develops the upper body muscles that create balance in 

your arm swing.

k  Stand with your feet hip-width apart. Position 

your arms as if you were running, while holding light 

dumbbells in each hand.

l  Pump your arms, mimicking the normal arm 

swing of running. Stand tall—no slumping. Do at 

least 15 reps with each arm (there’s really no upper 

limit).

Step-Ups 

BUILD Y

■  SKILL LEVEL: All levels

Step-ups are a great way to strengthen your quadriceps and glutes.

k  Stand one foot away from a step, box, bench, or other platform. Keep your back straight throughout the exercise.

l  Step onto the elevated platform, making sure that your entire foot is on the platform. The bend OUR RUNNING BOD

at your knee shouldn’t exceed 90°—if it does, the platform’s too high.

m  Step up onto the platform, generating force with the muscles of your bent leg. Use your opposite leg for balance 

only. Reverse the motion. After 8–12 reps, 

repeat with your 

other leg.

Y
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Step-Ups with Dumbbells 

■  SKILL LEVEL: Intermediate, Advanced

Adding dumbbells to step-ups increases the difficulty—and the adaptation.

k  Stand one foot away from a step, box, bench, or other platform. Keep your back straight and hold dumbbells (start with light weights) at your sides.

l  Step onto the elevated platform, planting your entire foot on the platform. The bend at your knee shouldn’t exceed 90°—if it does, the platform’s too high.

m  Step up onto the 

platform, keeping the 

dumbbells at your sides; 

generate force with the 

muscles of your bent leg. 

Use your opposite leg for 

balance only—or place 

Y on platform if necessary 

to steady balance. Reverse the motion. After 

8–12 reps, repeat with 

your other leg.

Bodyweight Lunge 

■  SKILL LEVEL: All levels

Bodyweight lunges are a terrific way to strengthen 

your quadriceps, hamstrings, and glutes while mimicking a walking/running stride.

k  Stand straight with your arms at your sides or 

OUR RUNNING BOD

hands on your hips. Your feet should be hip-width 

apart.

l  Step forward, bending at the knee until your 

thigh is roughly parallel to the ground. Don’t let your 

forward knee extend beyond the toes of the leading 

foot. Keep your front foot flat on the floor. Reverse 

BUILD Y

your motion to return to your starting position. Start 

with 3–5 reps, then gradually build up to 10.
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Air Squat 

■  SKILL LEVEL: All levels

Air squats are the bodyweight version of squats, which are one of the best exercises for strengthening your quadriceps, hamstrings, and glutes.

k  Stand straight with your feet hip-width 

apart, arms at your sides. Your toes should be 

pointed slightly out (keeps pressure off your knees 

during the squat).

l  Bend your knees, pushing your hips back until your thighs are parallel to the floor. Simultaneously bring your arms up and extend them straight 

in front of your shoulders—this counterbalances 

the backward motion of your hips. Push upward 

with your quadriceps to return to your starting position. Start with 5 reps, then build up to 10–15.

Single-Leg Squat 
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■  SKILL LEVEL: Intermediate, Advanced

Single-leg squats offer more intensity and a better way to keep your hips and legs in balance than air squats.

k  Balance on one leg with the opposite leg extended forward for balance. Hold your arms straight 

OUR RUNNING BOD

out in front of your shoulders, also for balance. If 

your balance is still shaky, it’s okay to hold on to a 

secure object.

l  Slowly lower 

yourself into the squat 

position (think of sitting in a chair). Keep 

your knee aligned over 

your foot. Don’t squat 

so far that you can’t get back up! For single-leg squats, partial squats are fine. Do 5–10 reps, then repeat with the other leg.

Variation As an alternative, perform the single-leg squat on a bench. Hold a dumbbell extended in front of you for balance, and drop your non-weight-Y

bearing leg to a level beneath the bench.
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Wall Sit 

■  SKILL LEVEL: All levels

This exercise may look like sitting down on the job, but it’ll put the burn into your quads.

k  Stand straight against a wall, then lower yourself until your knees form a 90° angle. Hold the position. Start with 30 seconds, then increase by 15-second intervals as you get stronger.

Variation For added difficulty, extend your arms 

directly out from your shoulders.

Y Heel Raises—Straight Knee 

■  SKILL LEVEL: All levels

Straight-knee heel raises target your calves, especially 

the gastrocnemius (your largest calf muscle), and get 

you up on your toes during races—mandatory for middle-distance runners.

k  Place the balls of your feet on a platform, heels 

hanging off, feet hip-width apart, while you lean into 

a wall or hold onto some other secure object for balance. Lower your heels so that they drop beneath the 

edge of the platform. (Just a mild stretch—don’t shred 

OUR RUNNING BOD your Achilles!) Beginning runners can perform this exercise on the floor, then work up to a platform.

l  Raise your heels as high as you can, coming up 

on your toes. Pause at the top for 1–2 seconds, then 

lower your heels and repeat. 10–15 reps should do it, 

though up to 30 is okay.

BUILD Y
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Heel Raises—Bent Knee 

■  SKILL LEVEL: All levels

Bent-knee heel raises also target your calves, only 

this version splits the work between your soleus (your 

deep calf muscle) and gastrocnemius. It also protects 

against lower hamstring strain.

k  Place the balls of your feet on a platform, heels 

hanging off, feet hip-width apart, with your knees 

slightly bent, mimicking the bend in your leg while running. Lower your heels so that they drop beneath the 

edge of the platform. Beginners can perform this exercise on the floor, then work up to a platform.

l  Raise your heels as high as you can, coming up on 

your toes. Keep the bend in your leg. Pause at the top for 

1–2 seconds, then lower your heels and repeat. 10–15 reps 

should do it—don’t overdo this version of the exercise!

BUILD Y

Squat 

■  SKILL LEVEL: Intermediate, Advanced

Squats are one of the best free-weight exercises for strengthening your quads, hamstrings, and glutes. 

Do 6–12 reps for your muscles. Do 5 or fewer reps if your focus is your nervous system.

OUR RUNNING BOD

k  Stand straight with a barbell resting on your shoulders. 

Your feet should be hip-width apart, your toes pointed slightly 

outward. (It’s best to start by taking the weight from a squat 

rack, with the bar racked at shoulder height.)

l  Keeping your feet flat, move 

your hips back and bend your knees, 

lowering your torso until your 

thighs are roughly parallel to the 

floor. Resist arching your back or 

performing the exercise too quickly. 

Reverse the motion until you reach 

your starting position.
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Lunge 

■  SKILL LEVEL: Intermediate, Advanced

Weighted lunges recruit a wider range of muscle fibers (and muscle fiber types) as you mimic the walking/running motion. Do 6–12 reps for muscles, 5 or fewer reps for your nervous system.

k  Stand straight with the barbell resting on your shoulders. Your feet should be hip-width apart. Use an overhand grip with your thumbs hooked around the bar for added stability.

l  Take a big step forward, bending at the 

knee until your forward thigh is roughly parallel to the floor. Your forward knee shouldn’t 

extend beyond your toes, and your front foot 

should remain flat on the floor. Pause, then reverse the motion until you reach your start 

position.

Y

Variation As an alternative, hold dumbbells at your sides with your arms fully extended and your palms facing inward.

Clean 

■  SKILL LEVEL: Intermediate, Advanced

Cleans are a fantastic full-body exercise, working muscles from your ankles to your shoulders. Do 6–12 

OUR RUNNING BOD reps for muscles, 5 or fewer reps for your nervous system.

k  Grab a barbell on the floor with an overhand grip, hands at shoulder width or a little wider. Your back should be slightly arched, toes beneath the bar and shoulders over it.

l  Pull (don’t jerk!) the bar upward, keeping it close to your body so that it almost brushes your knees.

m  Accelerate the motion by jumping upward, simultaneously shrugging your shoulders.

BUILD Y

n  Allow your elbows to angle outward, still keeping the barbell close to your body as you pull it to your shoulders.
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o  Move your body under the bar, catch it on your shoulders, and then allow your legs to bend in order to absorb the force. From this semi-squat position (with heavier weights, you’ll drop even lower than depicted in the photo), straighten your body. Then lower the bar to the floor in a smooth, controlled motion, and repeat. Begin with light weights for this exercise, since you’ll need to get the form down before the weight can go up.
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Deadlift 

■  SKILL LEVEL: Intermediate, Advanced

Deadlifts work the lower back, spinal stabilizing muscles, glutes, quadriceps, hamstrings, and calves—boy, does it work them! This 

OUR RUNNING BOD

is a good exercise to finish with, since it’s demanding on your central nervous system (see Chapter 11 on the nervous system). Do 

6–12 reps for muscles, 5 or fewer reps for your nervous system.

k  Use an alternate grip for this exercise—a mixed under—

hand-overhand grip—with your thumbs hooked around the bar. 

Start with the bar on the floor. Lower your hips until your thighs are roughly parallel to the floor, then flatten your back and look straight ahead. Your arms should be outside your knees. Your feet should be hip-width apart, toes angled slightly outward.

l  Lift upward by standing up. Straighten your legs, hip, back, 

and shoulders at the same time. Don’t “pull” with your arms. Bring the bar up straight (no swinging it). Then pause briefly before reversing the motion. Start with light reps, and never attempt a Y

weight so heavy that you forfeit good form.
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PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION (PNF) STRETCHING

PNF stretching increases your range of motion and strengthens muscle, but it is best performed with a partner. In the photo instruction, Bianca Guzman, of CATZ Physical Therapy Institute in Pasadena, California, leads Tanya Zeferjahn, a two-time NCAA Division II national track champion (10,000 meters), through a PNF routine for runners. First, five quick rules for PNF: 1.  Perform an easy cardio warm-up (e.g., 10–15 minutes of jogging) before stretching.

2.  When performing a stretch, begin by moving the targeted muscle to its initial maximum range of motion (don’t force this; instead, “find” this point).

3.  Now contract the muscle you’re stretching at 20–30 percent of maximal effort for 5–8 seconds.

4.  Next, relax the muscle while your partner moves the stretched extremity to a slightly greater range of motion (small increments only)—or move the extremity yourself with a stretching strap. Now you have a choice: Hold this position for up to 30 seconds, or immediately begin with a new contraction. Holding the stretch is the traditional approach but risks the temporary decrease in strength and power associated with static stretching.

5.  Repeat 4–5 times.

Y  The following seven stretches, from the PNF Hamstring Stretch to the PNF Hip Flexors Stretch, can be performed individually or as part of one continuous session. 

■  SKILL LEVEL: All levels

PNF Hamstring Stretch

This stretch is a great way to keep hamstrings loose and to 

avoid nasty hamstring strains—not to mention hamstring 

tightness during harder efforts.

k  Lie down with one leg flat—or, for less-flexible runners, 

bent at 90°—and the other held straight by your partner at 

your initial maximum range of motion. Note that this is a gentle stretch. Once you’ve reached the end of your range of mo-

OUR RUNNING BOD tion, pull (contract) with your hamstrings for 5–8 seconds at 20–30 percent of maximal effort. (Feel free to use a towel or small pillow under your neck.)

l  Relax as your partner backs off stretching the hamstring to reduce the stretch.

m  Your partner moves your hamstring to a new maxi-

BUILD Y mum range of motion—this should only be an incremental 70
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improvement! Hold for up to 30 seconds. Repeat steps 1 

and 2. Repeat stretch 4–5 times.

Variation As an alternative, perform the stretch solo using a rope or stretching strap.

PNF Calf Stretch #1: Gastrocnemius

This calf stretch focuses on the gastrocnemius, the big muscle 

that gives your calves their shape.

k  Lie on the floor while your partner rests your targeted 

leg over his or her thigh. Your partner cups your heel while 

using a forearm to press against the ball of your foot, moving 

your gastrocnemius to the end of its full range of motion. Now 

push your foot against your partner’s forearm for 5–8 seconds 

BUILD Y

at 20–30 percent of maximal effort.

l  Relax as your partner backs off stretching the gastrocnemius.

m  Your partner moves your gastrocnemius to a new maximum range of motion—this should be an incremental improvement. Hold for up to 30 seconds. Repeat steps 1 and 2. 

Repeat stretch 4–5 times.
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Variation As an alternative, sit on the floor, back straight, non-stretching leg bent to 90°, while you loop a rope or stretching 

strap around the ball/middle of your foot and perform the 

stretch solo (pull back on the rope, press against it for 5–8 seconds, relax, find new maximum, hold, and repeat).
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PNF Calf Stretch #2: Soleus

This second calf stretch focuses on the soleus muscle, which 

lies deeper beneath the skin than the gastrocnemius and 

runs from below the knee to the heel.

k  Lie facedown with a towel supporting the ankle of 

the leg resting on the ground. Your partner cups the heel of 

your raised leg (calf perpendicular to the floor) and uses his 

or her forearm to press down on your foot, finding your soleus muscle’s maximum range of motion. Now push your 

foot against your partner’s forearm for 5–8 seconds at 20–30 

percent of maximal effort.

l  Relax as your partner backs off stretching the soleus.

m  Your partner moves your soleus to a new maximum 

range of motion—this should be an incremental improvement. Hold for up to 30 seconds. Repeat steps 1 and 2. Re-

Y peat stretch 4–5 times.

Variation As an alternative, sit on the floor, back 

straight, your working leg bent to 90°, while you loop 

a rope or stretching strap around the ball/middle of 

your foot and perform the stretch solo, using the 

above instructions as guidelines.

PNF Glute Stretch

This stretch will take the tightness out of your glutes; if you’re not very flexible, be careful not to overstretch your glutes, as this can create strain for your lower back.
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k  Lie on your back while your partner gently moves 

your knee toward your chest. Your partner controls the motion with one hand below your knee and one on the bottom 

of your foot. When you reach your initial maximum range of 

motion, try to push your raised leg straight (5–8 seconds at 
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20–30 percent of maximal effort).
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l  Relax as your partner backs off stretching your glutes.

m  Your partner moves your glutes to a new maximum 

range of motion—this should be an incremental improvement. Hold for up to 30 seconds. Repeat steps 1 and 2. Repeat 

stretch 4–5 times.

Variation As an alternative without a partner, hug your own knee, repeating the process outlined above.

PNF Hip Adductor Stretch

Hip adductors bring your thighs toward the center of your 

body. Stretching them not only increases hip adductor range 
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of motion but also reduces hamstring pain.

k  Lie on your side with your head resting on a pillow and 

your hands comfortably in front of you. With your hips perpendicular to the floor, your partner raises one of your legs 

while placing a hand on your hip and the other hand under 

your knee. Your leg bends at the knee to rest across your part-

OUR RUNNING BOD

ner’s thigh. When you reach your initial maximum range of 

motion, contract your hip adductors (press your thigh down) 

for 5–8 seconds at 20–30 percent of maximal effort.

l  Relax as your partner backs off stretching your hip 

adductors.

m  Your partner moves your hip adductors to a new 

maximum range of motion—this should be an incremental 

improvement. Hold for up to 30 seconds. Repeat steps 1 and 

2. Repeat stretch 4–5 times.

Variation   As an alternative without a partner, lie on your back, then loop a rope or stretching strap around 

the center of your foot. Swing the leg to the side and use 

pressure from the rope to mimic the stretch-contract-

Y

release-stretch action outlined in the above instructions . 
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PNF Quadriceps Stretch

This is a great stretch for the quadriceps, but it’s important 

that you limit the “push” when moving the muscle through 

its full range of motion—you don’t want to apply too much 

pressure to the knee.

k  Lie facedown on a mat while your partner moves your 

heel toward your glutes. Your partner gently pushes with a 

hand on your ankle while stabilizing your position with a second hand on your hip. When your quadriceps muscles reach 

their initial maximum range of motion, press backwards 

against your partner’s hand for 5–8 seconds at 20–30 percent 

of maximal effort.

l  Relax as your partner backs off stretching your quadriceps.

m  Your partner pushes gently to move your quadriceps 

Y to a new maximum range of motion—this should be an incremental improvement. Hold for up to 30 seconds. Repeat steps 

1 and 2. Repeat stretch 4–5 times.

Variation   As an alternative, lie on your side and 

grasp your top ankle behind you (it’s okay to have 

the lower leg bent also). Perform the exercise to 

mimic the above instructions.

PNF Hip Flexors Stretch

This hip flexors stretch is also great for relieving mild lower back tension—just don’t overdo it!.

k  Lie facedown while your partner grasps below your 

OUR RUNNING BOD

bent knee (about 90°) with one hand and uses the other 

hand to press on your hip to stabilize your position. Your 

partner lifts your thigh to its initial maximum range of motion. Then you press down for 5–8 seconds at 20–30 percent 

of maximal effort.
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l  Relax as your partner backs off stretching your hip 

flexors.

m  Your partner lifts your leg a little higher to move 

your hip flexors to a new maximum range of motion—this 

should be an incremental improvement. Hold for up to 30 

seconds. Repeat steps 1 and 2. Repeat stretch 4–5 times.

DYNAMIC STRETCHING

Dynamic stretching is the best way to increase range of motion pre-workout or pre-race. Unlike static stretching, pre-run dynamic stretching improves performance! Below are a few simple dynamic stretches, BUILD Y

but many athletes also include a few of the technique drills that you’ll be learning in Chapter 11, which double as dynamic stretches. Always warm up for 10–15 minutes before doing any type of stretching. 

The following two Leg Swings stretches can be performed individually or as part of one continuous session. 

■  SKILL LEVEL: Intermediate, Advanced

OUR RUNNING BOD

Leg Swings: Forward and Backward

Forward and backward legs swings help activate your core and increase your range of motion.

k  Balance against a wall, goal post, 

or other secure object. Standing tall, 

swing the leg on the same side as the 

supporting hand forward and backward 

from the hip. 

l  Allow your swinging leg to bend 

slightly (approximately 10 percent) at 

the knee and keep your upper body upright. Ten or more repetitions with each 

leg will help increase range of motion.

Y
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Leg Swings: Sideways

Sideways leg swings create a better range of motion in your hip abductors and hip adductors.

k  Use both hands to balance 

against a wall, goal post, or other secure object. Lean slightly forward and 

swing your right leg across your body, 

pointing your toes upward as the leg 

rises. Keep your upper body still to isolate your adductors.

l  Swing your leg back the other 

way, using your hip abductors to pull 

the leg as high as it will go. Ten or more 

repetitions with each leg will help increase range of motion.

Y STATIC STRETCHING

Static stretching has gotten a black eye in recent years. Studies show that it reduces strength and explosive power when performed immediately before a workout. On the other hand, runners who’ve consistently used static stretching pre-workout incur injuries more frequently if they stop stretching. For most runners, static stretching is best done post-workout and is used to reduce post-run stiffness that might otherwise linger until the following day’s run. You should think of static stretching as “loosening”—you don’t forcefully lengthen your muscles, you relax them. 

The following six stretches, from Hamstring (static stretch) to Iliotibial (IT) Band Stretch (static stretch), can be performed individually or as part of one continuous session. 

■  SKILL LEVEL: All levels

OUR RUNNING BOD Hamstring (static stretch)

These are two variations of static hamstring stretching, both 

of which reduce tension in the hamstrings post-workout.

Variation 1 The seated variation of the hurdler’s stretch has you sitting tall with one leg extended in front of you and the 

BUILD Y other folded with the bottom of your foot pressed against 76
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the opposite inner thigh. Bend forward from the waist (don’t hunch your back) and reach toward your toes. Don’t overdo this stretch. When you reach the end of your range of motion, stop. Hold for 30 seconds.

Variation 2 Standing, hands on hips, prop the heel of your foot up on a platform. 

Now bend from your waist, sticking your butt out until you reach the end of your hamstrings’ range of motion. Hold for 30 seconds.

Hip Flexor and Quadriceps (static stretch)

This simple stretch loosens your quadriceps and hip flexors.

k  Standing straight, balance yourself against a wall (or other 

secure object). Bend your leg backward at the knee, grasping the top BUILD Y

of your foot with your same-side hand. Pull back and up gently, 

until you reach the end of your range of motion for your quadriceps and hip flexors. The key to this exercise is to contract your glutes during the stretch. Hold for 30 seconds.

OUR RUNNING BOD

Quadriceps (static stretch)

This is the most effective static stretch for quadriceps and also doubles as a good hip flexor stretch.

k  Kneel with your left knee forward. Rest your left hand on your 

front knee (or on a secure object if necessary for balance). Now grab your trailing foot with your other hand and lift upward. When you 

reach your quadriceps’ initial maximum range of motion, you can 

adjust the stretch in either of two ways: You can move forward at the hips, increasing the stretch on your hip flexors, or you can pull up farther on your raised foot, increasing the stretch to your quadriceps. 

Hold for 30 seconds. Switch legs and repeat.

Y
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Calf (static stretch)

There are many different calf stretches, but the following one works great!

k  Assume the push-up position, facedown, 

arms straight, back straight, legs extended behind 

you. Now cross one foot over the other as you allow 

your weight to move your lower foot into a dorsiflexed (angled toward your shin) position. Keep your 

knees straight. Hold for 30 seconds.

Lower Back and Hip Abductors (static stretch)

This stretch will loosen both your lower back and your hip abductors, but inflexible runners should be careful not to push beyond their natural range of motion.

k  Lie on your back, then let your knee 

Y fall over to the opposite side. Place your 

hand on your knee—don’t push! Keep both 

shoulders against the floor, and keep your 

lower leg straight. Try not to pivot your 

hips in the direction of the stretch. Hold 

for 30 seconds.

Iliotibial (IT) Band Stretch (static stretch)

This stretch helps prevent and treat IT band syndrome. The IT band runs along the outside of the leg, from hip to knee, and tightness and inflammation can be felt as pain at either the hip or along the outside of the knee.

k  This stretch utilizes a “revised” hurdler’s stretch. 

Sit on the floor, one leg extended in front of you, one foot 

OUR RUNNING BOD tucked back by your hip. Your knees should be separated by 1–2 inches (your thighs are almost parallel). Bring your 

head down toward the straightened knee. You should feel 

the “pull” along the outside of that leg. Hold for 60 seconds. Repeat with the opposite leg.
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ost runners don’t think 

about connective tissue until it hurts. We have a general awareness that 

our bodies contain support structures like 

bones and ligaments to prevent us from col-

our Running 

lapsing into blobs of Jell-O, but that’s where 

our curiosity ends.

issue

That’s where it ends, that is, until our first case of tissue cells. Examples of connective tissue with 

Achilles tendinitis. Or plantar fasciitis. Or IT band 

densely compacted fibers are tendons and liga—

syndrome. Or until we sprain an ankle, tear cartilage 

ments. An example of gel-like connective tissue 

in our knee, or suffer a stress fracture. Then we be—

with a looser fiber arrangement is fat.

come experts. Then we visit doctors or podiatrists, 

In this chapter, you’ll target five types of con—

learn about the particular connective tissue we’ve 

nective tissue:

injured, begin a lengthy course of physical therapy, 

and curse the day we overlooked the importance of 

 

» Bone

strengthening this vital tissue. Because here’s the 

 

» Tendon

scary truth: Once connective tissue damage is done, 

 

» Ligament

it’s difficult— sometimes impossible—to undo.

 

» Cartilage

 

» Fascia

WHAT’S CONNECTIVE TISSUE?

Blood, fat, and skin are also connective tissues, 

Connective tissue is exactly what it sounds like: 

but we’ll save them for later chapters.

tissue that connects your body’s muscles, organs, 

blood vessels, nerves, and other parts to one an—

CT TRAINING

Y other. It supports, surrounds, strengthens, stores 

energy for, cushions, and protects the compo—

Most connective tissues adapt to training, but 

nents of your running body. It’s the glue that 

there’s a catch: CT adapts at a much slower rate 

holds you together.

than muscle. When you allow your muscle devel—

Connective tissue is a catchall phrase for tis—

opment to outpace connective tissue adaptation, 

sues that take many forms, from the gel-like are—

the result can be injury. Runners begin training, 

olar tissue, which binds skin to muscle, to the 

and their muscles improve rapidly. Encouraged, 

rock-solid bones that comprise your skeleton. 

they increase the intensity and length of their 

Whether connective tissue is gel-like or more 

workouts. Next thing they know, they’ve got 

solid is determined by the density of fibers in its 

Achilles tendinosis, tibial tendinitis, or a stress 

extracellular matrix—the distinctive mix of fibers, 

fracture in their foot. Their connective tissue 

proteins, carbohydrates, minerals, salts, fluids, 

couldn’t cope with the increased workload, even 

and other elements that surrounds connective 

though their muscles seemed fine.
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BEGINNER’S GUIDELINE

Connective Tissue (CT) Rule #1: Do not injure your connective tissue! Seriously, don’t do it. 

CT adapts more slowly than muscle, so you can’t base your training on muscle fitness alone. You must strengthen CT and the muscles that affect it. Once CT damage is done, it BUILD Y

can’t always be undone.

80

B u i l D   Y O u R   R u n n i n g   B O D Y — c O M p O n E n t s   a n D   W O R K O u t s

TRAINING DISCUSSION

“Will running ruin my knees?” 

We touched on this subject in Chapter 1, but it bears repeating: No, running wil  not ruin your knees. In fact, contrary to sedentary America’s belief, running is good for your knees. 

We previously looked at Stanford University’s three-decade study, published in 2008, which found that runners were seven times less likely to require knee replacement. But that’s hardly where the data ends.

A 2013 study, published in  Medicine & Science in Sports & Exercise, compared the incidence of osteoarthritis (a degenerative joint disease that leads to damage and loss of cartilage in the knees and hips) in runners and walkers. Of the nearly 75,000 runners in the study, 2.6 percent developed osteoarthritis during the seven-year study. Of the almost 15,000 walkers, 4.7 percent were diagnosed with osteoarthritis. Other non-running exercise was determined to increase the risk of developing osteoarthritis by 2.4 percent over running. 

In other words, running  reduced  the incidence of osteoarthritis when compared to less strenuous exercise. The authors speculate that running’s beneficial association with weight loss (specifically a reduction in fat) was behind the study’s results.

BUILD Y

You’re probably thinking,  But wait a minute, how can the increased pounding associated with running reduce knee damage when compared to the less-forceful impact of walking?  

There’s a simple reason, one illustrated in another 2013 study published in  Medicine & Science in Sports & Exercise. Fourteen study participants were monitored during periods of both walking and running. The study found that while running results in more impact force per step, walking an equal distance requires so many more steps that the accumulation of impact force was the same. That’s right, your knees get the same overall pounding whether OUR RUNNING BOD

you’re running or walking.

Longterm knee damage usually results from osteoarthritis or ligament damage. Since running reduces osteoarthritis—and since it actually strengthens bone and tendon—you’ll improve your knees; you won’t damage them. So the next time someone asks about your knees, don’t get annoyed. Have compassion. After all,  their knees are seven times more likely to wear out, and their bodies aren’t doing so great, either.

Some connective tissues won’t ever improve much with training. For these tissues, such as cartilage and ligaments, your emphasis needs to be on injury prevention. You must strengthen muscles that directly affect the tissues (often smaller muscles overlooked in traditional strength training routines) and utilize stretching and massage to reduce tissue tension.

Most of all, training connective tissue requires patience. Get-fit-quick schemes rarely produce fast fitness; they produce injury. You can’t get in shape from the couch.

Y
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NUTRITION ADVICE

“10 Foods for Happy Bones” 

Most of us know we need calcium and vitamin D for healthy bones, but our skeletons are hungry for more than just a glass of milk. A good set of bones requires a constant and adequate supply of protein, magnesium, potassium, phosphorus, fluoride, and vitamin K. Each of the following ten foods is unusually abundant in at least several nutrients that give your bones a boost: 1.  Almonds 

6.  Roasted pumpkin seeds

2.  Bananas

7.  Soy products

3.  Canned sardines

8.  Spinach or broccoli 

4.  Orange juice

9.  Wheat bran

5.  Raisins

10.  Yogurt

Y BONE

It’s alive!

Lucky for us, bone is a living tissue that under—

Your adult body contains 206 different bones. 

goes constant renewal. Under normal conditions, 

These bones form a balanced and symmetrical 

about 4 percent of your bone is being broken 

skeletal structure that puts even the best Lego 

down and replaced through a process called  re-

toys to shame. They’re also your primary defense 

modeling. When you run, this process goes into 

against gravity, with your  femur (thigh bone) alone 

overdrive. Just as your body strengthens muscle 

capable of supporting up to 30 times your weight.

fibers by replacing damaged myofilaments, it also 

Of course, we runners tend to push gravity—

uses remodeling and  modeling—a separate pro—

defiance to the limit. A single step during a dis—

cess that fortifies bone with extra bone tissue—to 

tance run creates an impact force approximately 

create bigger, stronger, better bones.

two to three times your body weight. Let’s put 

But rebuilding and fortifying your bones takes 

that into perspective. For a reasonably fit male 

time. At the beginning of remodeling, cells called 

runner weighing 150 pounds who logs one thou-

osteoclasts dig out old, damaged bone tissue, leav—

sand steps per mile, that’s 150 to 225 tons of iming tiny cavities in your bones. It then takes three 

OUR RUNNING BOD pact force that his skeleton must endure each  to four months for other cells called  osteoblasts to mile! Add extra tons for faster running (up to fill those cavities with new bone. In the interim, 

seven times body weight for sprinting), then mul—

you’re left with porous bone that’s susceptible to 

tiply by weekly mileage, and it’s no surprise that 

injury. During this phase, runners who push too 

novice runners suffer injuries when they segue 

hard for too long often end up with a stress frac—

straight from a New Year’s Eve resolution to a 

ture as their reward.

BUILD Y hard run on the roads.

If you do get a stress fracture, the wait begins 
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again. It will take three to four months for your 

the glistening, white, fibrous cords that eventu—

body to repair the fracture. Training too soon risks 

ally connect to bone. 

re-injury.

Tendon injury

training recommendation

The point at which individual muscle fibers meet 

tendon, the  myotendinous junction, is your muscle’s 

Training bone begins with nutrition (see 

weak link. It’s here that most muscle strains oc—

sidebar, “10 Foods for Happy Bones”). 

cur. Powerful eccentric contractions cause dam—

Poor nutrition leads to weak bones. In 

age either at this junction or directly above it. If 

fact, deficient calcium in your diet can 

you’re lucky, damage will be limited to a few fi—

force your body to mine bones and teeth 

bers and short-lived soreness. If you’re unlucky, a 

(which contain 99 percent of your body’s 

complete muscle tear might require surgery and 

stored calcium) for the mineral. In the 

physical therapy. The good news is that the mus—

event of a stress fracture, Pool Running 

cle-tendon zone gets a rich blood supply from 

(see page 161) is your best cross-training 

muscle fibers, resulting in a healing rate that albet. Resistance training (Chapter 5) trig—

most parallels that of muscle.

gers improvements in bone strength, but 

Achilles tendon injuries, the plague of runners 

intermediate and advanced runners might 

(especially runners age forty and over) range from 
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need to increase their usual volume of 

mild tendinitis to complete  rupture.  Achilles tendi-

reps and sets by 25–50 percent to con-

nitis  is an overuse injury that is accompanied by 

tinue strengthening their CT.

painful inflammation.   Achilles tendinosis, on the 

other hand, involves degenerative damage at the 

cellular level that produces chronic pain without 

TENDON

inflammation. Until the late 1990s, almost all 

Achilles pain was thought to result from tendini-
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Tendons connect muscle to bone, transmitting 

tis. Now, it’s understood that most Achilles pain is 

the force generated by muscles to move your 

generated by tendinosis. The treatment (and best 

joints—and hence your body. But tendons are far 

prevention) for Achilles tendinosis is eccentric 

more than organic cables. They are active, respon-

Heel Dips (see page 109), a remedy discovered by 

sive, and vital partners with your muscles, so 

Swedish orthopedist Hakan Alfredson. Alfredson 

much so that the two tissues are regularly rewas a recreational runner who developed severe 

ferred to as a muscle-tendon unit.

Achilles pain. In a podcast with the  British Journal 

Muscles don’t end where tendons begin. There 

of Sports Medicine, he explained that he’d asked his 

is no line drawn in the sand. Instead, there is a 

boss to perform surgery on the tendon, only to 

transition area, the muscle-tendon zone ( musculo-

have his boss reply, “If we operate on you, you 

tendinous zone), where muscle gradually gives way 

need to be on sick leave. And we cannot afford 

to tendon. In this zone, muscle fibers and tendons 

that here at the clinic. . . I won’t ever operate on 

merge, operating as a unit. It is only at the out—

your Achilles tendon.” Desperate to get the opera—

skirts of this zone that tendons finally emerge as 

tion, Alfredson attempted to rupture his Achilles 

Y
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with a high-volume bout of heel dips. Instead, he 

when you convert energy stored in your tendons 

got better. A 2012 study published in the  British 

and fascia (see “Fascia,” page 88) into a free push. 

Journal of Sports Medicine investigated the long—

And not a little push—elastic recoil is more like a 

term effects of heel dips. Researchers questioned 

big shove that provides up to 50 percent of the 

fifty-eight patients who’d previously treated their 

propulsive force for each running stride.

Achilles tendinosis with 180 heel dips per day for 

The major driver of recoil is your tendons. Ten—

twelve weeks. The study reported that almost 

dons aren’t an elastic tissue, but they have elastic 

forty percent of the patients remained pain-free 

properties. They’re like ropes that stretch under 

five years later. The researchers also noted that 

tension. At rest, their tough  collagen fibers line up 

two similar studies on the longterm effect of 

in parallel wavy lines. Under tension, these wavy 

heel dips showed even better results, with 88 per—

patterns straighten to allow a stretch of 4–6 percent and 65 percent of those patients reporting 

cent. Because your tendons are stiff, the act of 

little or no pain. Interestingly, it’s not calf 

stretching them requires a lot of energy. During 

strengthening that does the trick. It’s stress on 

runs, this energy is provided by the impact force 

the tendon itself, and subsequent adaptations, 

each time your foot hits the ground. The impact 

that lead to healing.

force stretches your Achilles tendon as well as 

In the absence of proactive treatment (like 

fascia in your legs. This impact energy is momen-

Y heel dips), damage done to tendons in the white  tarily stored in your tendon and fascia. When fibrous zone—that bloodless stretch preceding your calf muscles contract, the energy is released, 

the interface with bone—has a gloomy outlook. A 

creating a catapult effect—elastic recoil—that 

2013 study from Denmark tried to determine the 

multiplies the force produced by muscle alone. 

tissue turnover rate (the time it takes to regener—

With proper training, it will feel like you’re run—

ate completely new tissue) for this zone. Previous 

ning on coiled springs!

estimates ranged from two months to two hundred years. The researchers chose subjects who’d 

training recommendation

lived during the nuclear bomb testing from 1955 

to 1963, when atmospheric levels of carbon-14 

Running and resistance training exer—

were highest. They then measured existing levels 

cises from Chapter 5 contribute to tendon 

of radioactive carbon-14 in the subjects’ muscles 

stiffness—as will the workouts from chap—

and Achilles tendons. Tested muscle was clear of 

ters 8 and 11. Wobble board and resistance 

carbon-14. In contrast, tested tendon showed lev—

band/tubing exercises (see pages 91–99) 

els of carbon-14 that hadn’t changed in the de—

further strengthen the entire kinetic chain 

OUR RUNNING BOD cades since atomic testing. So when can you (muscles, connective tissue, and nerves 

expect damaged tendon tissue to regenerate? Ac—

from hip to toe); this helps to prevent tendon 

cording to this study: Pretty much never.

inflammation and damage. Active Isolated 

Stretching (AIS) (see pages 104–106) is 

Elastic recoil

useful for working the muscle-tendon zone 

If runners were superheroes,  elastic recoil would be 

(since it sidesteps the stretch reflex that 

BUILD Y our superpower. Elastic recoil occurs during runs 

can lead to strains in this zone).
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Best of all, elastic recoil costs nothing in terms tell you where you’re at; they allow you to get 

of oxygen and calories. It’s completely fueled by 

where you’re going.

impact energy.

The amount of recoil depends upon a tendon’s 

Lax ligaments

stiffness. Stiffness measures the amount of force 

Runners usually suffer ligament injuries at the 

it takes to stretch the tendon. The more force ap—

ankles and knees. 

plied, the greater the recoil. That said, stretching 

Most ankle injuries involve sprains, which occur 

a tendon beyond 4–6 percent is dangerous—be—

when your foot lands awkwardly—rolled outward, 

yond 8 percent risks rupture.

bent inward, twisted, or tweaked by some other unnatural landing position. Sprains overstretch and 

tear ligaments, often leading to joint instability. 

LIGAMENT

Runners with poor ankle flexibility, inefficient neuromuscular activation, or any combination of weak 

Ligaments connect bone to bone, and their prime 

muscles, tendons, or ligaments are more suscepti—

directive is to stabilize joints. Tough and flexible, 

ble to ankle sprains. Running on uneven surfaces—

they’re composed mainly of collagen fibers. 

or running steps or trails when overly fatigued—can 

These fibers are arranged in a crisscrossed pat—

increase your risk of injury.

tern that improves your ligaments’ ability to 

This doesn’t mean you should  never run on un—

manage sideways forces. Just as bowling alley 

BUILD Y

even surfaces. While too much “wobbling,” as oc—

bumper rails prevent bowling balls from veering 

curs on trails, grass, and other natural surfaces, 

into the gutters, your ligaments guide bones—

can lead to excessive stress on your ligaments and 

and the joints where they meet—through a nor—

joints, some side-to-side motion can trigger 

mal range of motion.

strengthening in these same joints. At the oppo—

Ligaments perform another essential function 

site end of the spectrum, hard flat surfaces (e.g., 

for your running body: They contain  proprioceptive 

sidewalks and asphalt streets) increase impact 

OUR RUNNING BOD

cells that signal the nervous system when the 

force, which can both stimulate strengthening or, 

ligament is being overstretched. Not only does 

in excess, lead to injury. Your best bet is to split 

this keep you consciously aware of your leg’s po—

your running between natural and manmade sur—

sition in space (important for landing correctly 

faces.

and avoiding obstacles), it also cues your nervous 

Knee injuries (that aren’t cartilage damage) 

system when to contract muscles in order to 

tend to strike two major pairs of ligaments: The 

lessen stress on your ligaments. A 2011 study 

anterior cruciate ligament (ACL) and  posterior cruciate found that patients recovering from  anterior cruci-ligament (PCL), and the  medial collateral ligament ate ligament (ACL) surgery regained greater func-

(MCL) and  lateral collateral ligament (LCL). The cru—

tional knee stability when ACL remnants were 

ciate ligaments sit in the middle of the knee, con—

salvaged rather than shaved off during surgery. 

necting the femur to the  tibia (shin bone). They 

Salvaging ACL remnants allowed patients to re—

control forward and backward motion. The col—

tain proprioceptive cells, a major contributor to 

lateral ligaments stretch vertically along the instability. Healthy, functioning ligaments don’t just 

side and outside of your knee, controlling 

Y
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sideways motion. Damage to any of these liga—

finally the only cartilage left was in your ears, nose, 

ments can disrupt the stability of your knee.

bronchial tubes, and ribs—and, of greatest impor—

Ligaments are capable of moderate stretching, 

tance to runners, between your joints.

but a prolonged or sudden, forceful stretch can 

When runners talk cartilage, we usually mean 

cause ligaments to be overstretched or torn. Since 

articular cartilage. Articular cartilage forms the 

ligaments have a poor blood and nutrient supply, 

smooth coating on the surface ends of bones. This 

they are slow to heal—just as they are slow to 

low-friction coating allows bones to glide over 

adapt. Full repair following injury can take anyone another, and it provides a flexible cushion 

where from months to years. And even repaired, 

within the joint. The femur, tibia, and patella 

the new ligament tissue will be inferior. You’ll be 

(kneecap) all have articular cartilage.

more likely to reinjure the ligament, which can 

While studies confirm that physically active 

lead to  ligament laxity—“loose” joints (elongated 

children can increase cartilage thickness, similar 

ligaments) that create joint instability. It’s wise to 

research on adults shows no difference in thick—

include exercises to prevent injury and impera—

ness between lifelong athletes and healthy non—

tive that you do so after injury has occurred.

athletes. In contrast, lifelong couch potatoes (and 

those otherwise immobilized) show decreased 

cartilage. Athletes tend to have larger knee joint 

Y training recommendation

surfaces than non-athletes, but it’s unclear if this 

represents genetics (like height for a basketball 

Wobble board and resistance band/tubing 

player) or a training adaptation.

training (see pages 91–99) are important for 

both prevention and recovery from ligament 




1 teaspoon olive oil

1 clove garlic, minced

1 large bunch kale leaves, rinsed and chopped

Y




4 cups warm vegetable broth

Tangerine and Almond Cake
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Salt and pepper

»  8–10 SERVINGS



14 mph

475


Stair Climbing

Level-5 setting

506

Swimming

75 meters/minute

375

Indoor Rowing



30 seconds

4–6

