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INTRODUCTION

You are not a small man.
Stop eating and training like one.

Long before I was a nutrition scientist and exercise physiologist, I was an
athlete. I ran. I raced bikes. I competed in triathlons, including the Ironman
World Championships in Kona, Hawaii, and XTerra Worlds in Maui, Hawaii.
I wish I’d known then what I know now.

See, back then, I trained and fueled myself like a man, because that’s what
everyone did. Sure, I took in fewer calories because I was smaller. But I
followed the same progressive training plans, ate the same bars and gels, and
raced like a guy. And I suffered because of it. Some races I would feel great.
But others, especially those that were in the week or so before my period
started, were awful. I wouldn’t be able to handle the heat (even though I
prepped for it). I got dehydrated. I lost power. I had gastrointestinal issues.

Being a scientific person by nature, I started taking notes on all my races in
an attempt to spot trends and get to the bottom of my uneven performance.
My initial suspicion was that it was something in my training plan, that I
didn’t taper right or I didn’t have the right level of fitness going into each
race.

It never occurred to me that it was actually my physiology working against
me. Or more specifically, I was not working properly with my physiology.
The breaking point was ending up in the medical tent at Ironman Kona after
becoming hyponatremic (low sodium levels in the blood). I distinctively
remember riding out to Hawi, the halfway point of the 112-mile bike portion
of the course, in winds so intense that I saw a woman about my size get
picked up by the wind and dumped into the ditch on the side of the road. Yes,
I was freaking out and probably not 100 percent on top of my fueling needs,
but I noticed on the way back that I had a low-grade headache and was
getting swollen. I knew those were early signs of hyponatremia, so I pulled a
couple of Gastrolyte tablets (a glucose and electrolyte combination) out of
my pocket and ate them ASAP. Within a few minutes, I had to pee like a
racehorse. I then spent the remaining time of the race wondering if and why
any of my fellow teammates from New Zealand had similar issues. When the



race was said and done, I asked the other Kiwi women how they found the
race. What was incredibly interesting was that those of us in the high-
hormone phase (a few days out from getting our periods) had borderline
hyponatremic issues; two ended up in the medical tent with clinically low
blood sodium and on IV drips. My friends who were in the low-hormone
phase (day 1 through 14 of your menstrual cycle, starting with the first day of
your period) had great races and didn’t have any fluid or heat issues, even
though we all did the same heat-acclimation protocols and followed the same
nutrition protocols! This prompted me to change my PhD topic from altitude
to heat and to try to figure out why those of us in the high-hormone phase had
experienced such problems.

That’s when I decided to become a biohacker for the female race. I was
already living in New Zealand and studying for my PhD in environmental
exercise physiology, nutrition science, at the University of Otago, where I
had access to a lab, state-of-the-art data analysis systems, and lots of active
friends, teammates, and colleagues. With full access to an environmental
chamber; core temperature monitoring systems; blood analysis equipment for
things such as hemoglobin, hematocrit, fluid balance, and other hormones; a
refractometer for urine analysis; and fully supportive PhD supervisors (who
are wicked smart!) and lab managers, I went to work researching how
hormones impact thermoregulation, macronutrient usage, hydration,
performance, and recovery. Right out of the gate, it was apparent that sex
differences extend far beyond ponytails and sports bras.

I soon developed what has become my mantra today: Women are not small
men. That may seem blatantly obvious, but for ages, that’s how most sports-
nutrition manufacturers treated us. They simply formulated products that had
fewer calories and put them in pretty packages, maybe tossing in extra
calcium or a bit of soy protein, and labeled it women’s specific. For many
years, women got the nutritional equivalent of “shrink it and pink it.” That’s a
huge disservice, and it’s time to acknowledge, treat, train, and fuel women as
the different physiological beings we are.

HORMONE POWER
Hormones are your body’s messengers; they course through your veins
delivering orders from your organs to your brain (and vice versa) to perform
nearly everything you do. Hormones tell your body when to eat, sleep, and



even when to grow. They give us our appetite and sex drive. They help us
have babies. They make us happy, sad, and giddy in love. In men, these
hormones are pretty stable day in and day out (though they certainly change
over a lifetime). In women, however, it’s another story. And that story
centers on the menstrual cycle.

The menstrual cycle not only has a profound effect on your fertility and
moods (and chocolate cravings), it also can significantly affect your training
and performance. Yet very few coaches and trainers take it into consideration
with their athletes—even those in the most elite competitive spheres!

Case in point, marathon world-record holder Paula Radcliffe recently made
headlines around the world when she dared to speak about periods and
performance. Calling out coaches and sports doctors who intervene in ways
that make things worse, the legendary endurance runner plainly proclaimed,
“They are men and just don’t understand.” Radcliffe recalled a time in 2013
where British Athletics medics gave fellow runner Jessica Judd
norethisterone (synthetic progesterone, a female hormone produced in the
ovaries and adrenal glands that helps the body prepare for conception and
pregnancy and regulates the menstrual cycle) to delay her period at the 2013
World Championships. Judd lost. Radcliffe, who had been given synthetic
progesterone herself in the past and found it made things a hundred times
worse, wasn’t surprised. In fact, Radcliffe broke the world record at the 2002
Chicago Marathon while suffering from menstrual cramps. She wants the
public to know this because everyone finds it so surprising.

For the record, I am not surprised. What is surprising—shocking, really—
is that it’s 2016 and so many people who really should know better are still
stumbling around in the dark about what is a fairly straightforward hormonal
phenomenon that occurs like clockwork in half the population. You’ll find a
detailed discussion of how the menstrual cycle influences performance in
Chapter 2, but to boil it down, women have two hormone phases each month:
high and low. During the low-hormone phase, we are physiologically similar
to men in our carbohydrate metabolism and recovery. When our hormones
rise during the other half of the month, however, is a different story.

High estrogen makes us spare glycogen (stored glucose/carbohydrate your
body uses for fuel, especially during high-intensity exercise) and increases
the amount of fat we use for fuel—not exactly what you’re looking for when
racing or doing threshold intervals. High progesterone delays our sweat
response and turns up our core temperature, amps up our sodium loss, and



increases muscle breakdown (while also hindering our ability to synthesize
muscle because we can’t access the building blocks of protein, amino acids,
as well). The one-two punch of high estrogen and progesterone after
ovulation as your hormones ramp up leading to your period causes fluids to
shift into the cells (hello, bloat), decreases your blood plasma volume, and
makes you more predisposed to central nervous system fatigue, which makes
exercise feel harder than usual.

All that really stinks when you’ve been training for months, even years,
and your A-race falls right before your period when hormones are sky-high.
That’s why I tell my athletes that it’s not their fitness; it’s their physiology. In
order to succeed, you need to work with—not against—your natural
physiology.

FEMALE PHYSIOLOGY IN ACTION
Menstruation is just the tip of the iceberg of the physiological differences
between male and female athletes, and it’s time for women to understand
that. This book is about empowering women with the fitness and nutrition
knowledge they need to compete on the same even playing field as men.

We’ll start by taking an in-depth look at your female physiology in action;
how we as women are built to be naturally good at endurance; where we
carry our muscle and our power; how we sweat differently from men; and all
the other ways our physiology makes us unique. Because your physiology
changes over time, you’ll also find entire chapters devoted to your menstrual
cycle, pregnancy, and menopause (which nobody ever talks about!).

From there, we’ll give you the expert training and nutrition advice you
need to build a rock-solid fitness foundation. This is what I call getting fit to
get fit, the phase where you train your body to optimally adapt to exercise.
This includes determining—and reaching—your high-performance weight
(which may or may not be your dream number on the scale); making lean
muscle where you need it most; building strong bones; and boosting power
and endurance.

Oh, and say goodbye to wild mood swings and uncontrollable chocolate
cravings. What you as a woman may think—and have been told for decades
—is all in your head is actually all in your gut, or more specifically, what’s
not in your gut. In our fast-moving lives, we are often overtired, overstressed,
undernourished (although overfed), and immune compromised. This



combination reaches far beyond that wanting-to-sleep-at-work feeling and
extends to the interruption of our symbiosis with our gut bacteria. What does
that have to do with your moods and cravings? Turns out, everything.

You’ll learn all about these essential colonies of bacteria in your gut in
Chapter 8, but as a preview: The human intestines contain more than 100
trillion microbes (10 times more than any other cells in the body). These
enormous microscopic armies manipulate our eating behaviors and moods for
their own survival—often at the expense of our overall health. But news
flash: You don’t have to be at the mercy of your bacterial biome. You’ll learn
to master your gut, your moods, and your cravings and improve your overall
health.

Finally, we’ll pull it all together in your plan for peak performance.
Women not only need different fuel before and during exercise, but we also
have unique recovery needs. Our recovery window is a lot shorter than
men’s; it’s harder to hold on to our valuable muscle tissue; and we are
susceptible to performance difficulties in the heat. Worse, some of the
products sold to us to offset the disadvantages of our physiology (looking at
you, soy protein) can actually make matters worse.

This final section of the book will arm you with the knowledge you need to
hack into your personal female physiology, decipher what you find, and take
action to be in the healthiest, fittest, strongest shape of your life. Now that’s
something worth roaring about!
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BATTLE OF THE SEXES
ALL THE PHYSIOLOGICAL STUFF THAT MAKES YOU
“LIKE A GIRL”

You “throw like a girl.” The “like a girl” insult is so ubiquitous, such a strong
underlying current in our culture, that a maker of feminine hygiene products
took it head-on with the #LikeAGirl campaign, which turns the insult into an
inspirational compliment.

Look, I’m not one to sugarcoat anything, so I’ll give it to you straight. Yes,
in head-to-head objective physical performance comparisons, women have
some disadvantages. We also have some distinct advantages, but you never
hear about those. So let’s set the stage here with a complete look at your
female physiology in action.

SUGAR AND SPICE AND EVERYTHING NICE: WHAT WE’RE
REALLY MADE OF
No surprise: Women tend to be smaller and lighter and have a higher portion
of body fat (hello breasts, hips, and all things childbearing!) than men. But
dig a little deeper and the comparisons become more interesting and
revealing.

First, let’s talk about body mass and how it’s distributed. Our mass is the
stuff we’re made of, which everyone commonly refers to as weight—the
number you see on the scale. That’s not exactly accurate. For one, technically
weight is determined by gravitational pull, so you’d weigh less on the moon
and far more on Jupiter, but that’s being picky. The more important factor is
that the number you see on the scale—your weight—fluctuates widely
depending on fluid intake, what you’ve eaten during the day, salt intake, and
how much glycogen you’re storing in your muscles (for every 1 gram of



glycogen, you store 3 grams of water; as you get fitter, you become better at
glycogen storage, so before a big event, you can gain 5 or more pounds that
you will blow through during your event, but you haven’t gained or lost any
fat). Body mass, by contrast, is the actual stuff you’re made of—bone,
muscle, fat, and organs—which requires tissue loss or gain and is harder to
change.

We’ll cover bones in Chapter 9, because a strong skeleton is essential for
vibrant living, and women’s bones are vulnerable to getting brittle. For now,
however, let’s focus on muscle and fat.

When researchers take core needles and pull out a column of muscle tissue
from the designated muscle of interest (usually the shoulder, biceps, or
quadriceps) of men and women, what they find might surprise you. There’s
not much difference. Men and women generally have the same muscle
composition as far as the percentage of type I endurance (aerobic) fibers and
type II power (anaerobic) fibers. What is different is that the largest fibers in
women’s bodies tend to be type I endurance fibers, while in men the type II
power fibers take up the lion’s share of real estate.

Since type II fibers are used to hoist barbells and push broken-down cars to
the roadside, it’s not surprising that in head-to-head strength comparisons,
women fall a bit short. Studies show that women are about 52 percent as
strong as men in their upper bodies and 66 percent as strong as men in their
lower bodies. In well-muscled women, those strength differences evaporate a
bit. When you look at sheer strength relative to lean body mass, a trained
woman’s strength shoots up to 70 and 80 percent as strong as men in the arms
and legs respectively. Still less powerful, but definitely closer.

Women give men more of a run for their money in the leg-press
department because we tend to carry most of our lean muscle tissue below the
waist. This is also why women’s-specific bikes are designed with geometry
that balances our center of gravity over the bottom bracket (where the pedal
cranks are attached). Our power comes from our hips and legs.

Then there’s fat, which is still a four-letter word for most athletes I work
with, even though you can’t train, race, or even live without it. Most of us
think of fat as the stuffing we see under our skin (usually in places where we
don’t want to see it). That’s our storage fat. Those are energy reserves we
accumulate. That fat also acts as padding and generates key hormones such as
adiponectin that regulate insulin (the hormone that helps your body use and
store blood sugar). We need some, but not an abundance of, storage fat to



perform our best. Most of the fat you don’t see in the mirror is essential body
fat, which is in your nerves, bone marrow, and organs. Essential fat in men is
about 4 percent, but in women, it is about 12 percent (because we are
designed to reproduce!). As a woman, your breasts are also largely fatty
tissue.

How much fat either men or women carry depends largely on lifestyle, but
you can’t dismiss the fact that there are also very distinct body types. For
instance, there are people who are simply endomorphs. They tend to be
larger, and they carry more body fat. On the other end of the scale are the
wispy ectomorphs, who are naturally slim. And in the middle are
mesomorphs, who tend to be lean and naturally muscular. You can also be a
blend of the two; for example, a mesomorph with endomorph tendencies.
How active you are and the type of activity you do can impact the dominance
of one body type over another. Your physical activity directly affects your
body-fat levels and distribution.

We’ll delve into the topic of body composition in great depth in Chapter 5,
but generally speaking, healthy body fat ranges span from 12 to 30 percent in
women and 5 to 25 percent in men.

In the athletic world, muscle is usually prized, while fat is shunned. As I
see it, however, what you’re made of is important, but more important is the
impact of what you’re made of on what you do and/or want to do. Take two
cyclists, for instance. A man may have big pectorals (pecs) and biceps, but
those heavy upper-body muscles will only weigh him down when faced with
a 10 percent climb. A woman who is lighter in the torso but still powerful in
the hips and legs will have a far easier time pedaling her way up the
mountain.

Likewise, women often dominate in the sport of open-water swimming.
According to Open Water Source, female swimmers often perform better
than their male counterparts, especially as the swims get longer. In fact, the
average time for women in the Catalina Channel swim—an arduous 20-mile
swim from the Southern California coast to Catalina Island—is 7 minutes
faster than the average time for men. What’s more, women hold the overall
records in both directions—mainland to island and island to mainland. (In
1976, Penny Dean set the record from mainland to Catalina in 7:15:55, and
Karen Burton set the record from Catalina to mainland in 7:37:31 in 1994.)

And let’s not forget that in 2013 Diana Nyad became the first person ever
to swim the 110.86 miles between Cuba and Florida in a mind-boggling 52



hours and 54 minutes. Fat is more buoyant than muscle, so that extra padding
may be a distinct advantage in the open water.

WOMEN ON THE RUN: OUR CAPACITY FOR CARDIO AND
ENDURANCE
Whether you run marathons, cycle gran fondos, compete in triathlons, or just
exercise to stay fit and healthy, training works similarly for both sexes. As
you train longer and harder, you get fitter. Your body can deliver and use
more oxygen (that’s your max VO2); you can push the pace to a higher point
before your muscles scream uncle (that’s your lactate threshold talking); you
become stronger and leaner (building muscle, burning fat); and your
performance improves.

But that open-water swimming example aside, pound for pound, men still
generally outrun, outwalk, and outcycle us. Female world records from the
800 meter to the marathon are about 11 percent slower than those held by
men.

Why? Well, for the same reason that a Prius will have to pull some wily
moves if it wants to race against a Mustang—we start with a smaller engine.
As a woman, you have a smaller heart, smaller heart volume, smaller lungs
(25 to 30 percent less capacity than men), and lower diastolic pressure (the
pressure in the arteries when the heart is resting between beats and the
ventricles fill with blood), which predisposes us to have lower maximum
heart rates and greater problems with dehydration in the heat. This also
means we pump out less oxygenated blood with every beat—about 30
percent less cardiac output than men.

Less oxygenated blood means we have to breathe more often, and as a
consequence, our respiratory muscles—such as the diaphragm and
intercostals between our ribs—need to work harder and use a lot of energy.
Like other skeletal muscles, the contracting respiratory muscles require
enough bloodflow to meet oxygen demand. If you have a greater oxygen cost
of breathing, you also likely dedicate a greater amount of bloodflow toward
your respiratory muscles during maximal exercise. When you push the pace
and breathe hard, it can be difficult to race against the guys because less
bloodflow is going to your legs.

Testosterone also gives men a bit of an edge because the male sex hormone



increases the production of red blood cells, which absorb and carry oxygen to
working muscles. On average, men have 6 percent more red blood cells and
10 to 15 percent more hemoglobin (which is the molecule in red blood cells
that carries the oxygen) concentration than women.

Our combined smaller heart and lungs and lower oxygen-carrying capacity
means we have a lower max VO2 (the maximum amount of oxygen your
body can use to make fuel) than men, about 15 to 25 percent lower on
average, as shown in the chart below. So if two athletes are doing the same
amount of work, the woman will have a higher heart rate and need more
oxygen to get the job done.

MAXIMUM OXYGEN USE: WOMEN VS. MEN

Because of our hormones, we also use energy differently during aerobic
exercise. We’ll get into this in much greater detail in the following chapters,
but in general, because of our high estrogen levels, we rely less on carbs and
more on fat than our male counterparts. That sounds like a good thing, and in
some ways it is, since fat is the main fuel for aerobic exercise. But it’s not
such a good thing when we need to go really hard, because that tendency to



spare glycogen (which is really strong during the high-hormone phase of your
menstrual cycle right before your period) can make it harder to hit high
intensities. We really need those carbs to fuel the anaerobic energy system
when we push past our threshold. If you’re running low on carbs in your
bloodstream, it may mean slamming on the brakes instead of hitting the gas
because your body just can’t get the glycogen stores it needs to make the
energy you want.

Speaking of energy, because men have bigger type II fibers and the
energy-producing enzymes that go with them, they have a higher glycolytic
capacity than women, which is a fancy way of saying that they can burn
through more glucose in the absence of oxygen. That helps them outperform
us in short-intense bursts of effort, but it also means they accumulate more
lactate (a chemical your body makes and uses for energy during very high-
intensity efforts; accumulating more than you can use leads to muscle acidity
or “the burn” and forces you to slow down) and need longer recovery time
for all-out efforts. Women, on the other hand, have a greater advantage in the
endurance world, as our type I fibers are much more efficient at using fat as
fuel and sparing glucose.

Finally, women are also more likely to sweat out excess amounts of
sodium and are more likely to eat into their muscles for energy. We also have
a harder time rebuilding and repairing those muscles after exercise during the
high-hormone premenstrual time in the cycle when progesterone levels are
high.

What’s a woman to do? Well, let’s go back to that wily Prius for a
moment. Sure, that Mustang is going to beat her in a drag race. Maybe even
in a race across New Jersey. But that efficient little vehicle will hum along
much longer on less fuel and may even beat the high-horsepower vehicle in
the long run.

On the pointy end of the field where the very elite athletes are, the fastest
woman probably won’t ever break the tape in front of the fastest man because
they are too close in body size (top marathoners—male and female—often
weigh within 5 pounds of each other). But for the rest of us, it means hanging
with and passing or “chicking” the dudes is very much in the realm of
possibility, so long as we know and work with our unique physiology. In this
case, it’s a matter of building up your plasma (the watery part of your blood)
volume through training and feeding your body what it needs to keep your
metabolism humming, which we’ll cover in great depth in the chapters to



come.

HORMONES AT A GLANCE
Hormones play a huge role in every physical function of living. You see that very clearly
in the sphere of athletics. Here, at a glance, are the major impacts of male and female
hormones.

Testosterone (the primary male hormone) leads to:
• Bone formation, larger bones
• Protein synthesis (the biological muscle-building process), larger muscles
• Erythropoietin (EPO) secretion, increased red blood cell production

Estrogen (the primary female hormone) leads to:
• Fat deposition (lipoprotein lipase—the enzyme responsible for taking fatty acids

from the blood and putting them into fat tissue; estrogen increases this process)
• Inhibition of anabolic stimuli (harder to make muscle)
• Faster, more brief bone growth
• Shorter stature, lower total body mass
• More fat mass and higher percent body fat

FAST WOMEN: OUR STRENGTH, SPEED, AND POWER

Okay, CrossFit athletes and sprinters, this one’s for you. As you saw in the
section on body composition, your biggest fibers are your type I fibers, which
can help you run a fast 10-K but don’t necessarily chip in much for kipping
pullups or suicide drills on the soccer field. But that’s not to say you can’t
build your type II fibers through strength training. You most certainly can.

With training, you can honestly get nearly as strong as a man, relatively
speaking. For example, when researchers pitted 52 young men against 50
young women in max power tests on a stationary bike, the men frankly
smoked the women—generating about 50 percent greater peak power. But
the men were significantly heavier. When the researchers looked at how
much power they could produce per kilogram of body weight, the difference
dropped dramatically to 15 percent. Taking that one step further, when power
outputs were adjusted for fat-free mass, the values plummeted to a 2.5
percent difference, or not statistically different—a pretty even match.

Just as is the case in the cardio realm, the strongest, most powerful woman
will not out bench press or win a 100-yard dash against the strongest, most
powerful man. But there are certainly plenty of women who can outperform



and who are stronger than plenty of men. We are every bit as trainable. Even
if we get less absolute hypertrophy (muscle growth and an increase in the size
of muscle cells) through training than men, research shows that when women
and men train equally, their relative strength and hypertrophy gains are pretty
much the same.

Which brings me to the elephant that may be sitting in your room. Can
women get bulky from strength training? Everyone says no, but then you read
plenty of articles in women’s magazines that caution against too much
muscle-building activity so you don’t get fat (never mind the fact that muscle
isn’t fat). Case in point, an article came out a couple years back in Harper’s
Bazaar titled “Is Spinning Making You Fat? A growing number of indoor-
cycling devotees are abandoning the bike, convinced it’s making their
backsides bigger.” Yep. It goes on to quote a celebrity trainer who forbids his
fashion-model clients to ride at all, lest their lower bodies get too big. Sigh.

So what’s the truth? Yes, heavy resistance training in the gym or on a spin
bike can make your muscles bigger. Have you seen track racers? Their quads
are not small. They are powerful and yes, often large. That’s from heavy,
hard work in the gym and pushing a monster gear on the bike. It’s the same
for CrossFit enthusiasts, rowers, sprinters, and everyone else who trains for
maximum strength. These women are generally not one bit bothered by the
size of their muscles, because those muscles enable them to do the work and
compete at the level they want.

Hypertrophy is what gives you nice muscle tone. That said, if you’re truly
averse to larger muscles, you can still train to get strong without gaining
unwanted mass. And in fact, as a woman, you might have an advantage there.
Neural mechanisms (mind-muscle connections) are actually more important
for women’s adaptations to strength training than they are for men’s. So by
doing power moves and low-rep, high-weight strength training, you enhance
the number of fibers recruited for a contraction but don’t really grow the size
of your muscles very much. The short of it is that you end up with a stronger,
more powerful contraction with less muscle bulk.

As you’ll see in Chapter 6, there are many ways to get the strength and
power you want and need without gaining mass. But please, don’t be afraid
of a little muscle. Strong, as they say, is the new sexy. It’s also plain smart,
because as you get older and start losing precious lean muscle tissue, you’ll
be happy for all you kept in reserve!



WOMAN IN REPOSE: HOW WOMEN RECOVER
When it comes to reaping all the benefits of your hard work in the gym or on
the court, field, bike, or trail, the quality of your training must be matched by
the quality of your recovery if you hope to see measurable improvement. In
short: Train hard, recover harder. And here is where I break the news to you
that it is, in fact, somewhat harder for women to recover.

For one, our capacity for muscle glycogen turnover (accessing and using
stored carbs) is generally lower, especially during times when our estrogen
levels are high. That slows our recovery time because our bodies need
available carbs not only to prevent us from eating into our muscles during
exercise, but also to help us recover quickly when we’re done.

Although we mobilize more fat during exercise, the opposite is true during
recovery. At this point women tend to burn an increased proportion of carbs,
whereas men burn an increased proportion of fat. What’s more, women’s fat-
burning postexercise metabolism drops back to normal about 3 hours after
they’ve showered and gone about their day, while men’s levels remain
elevated up to 21 hours later. Progesterone also increases muscle breakdown
(catabolism), and with the catabolic responses during exercise, getting a good
dose of protein postexercise becomes critical for us to rebuild our muscles
and reduce the signaling to store body fat. So if you’ve ever wondered why
the men you train with seem to drop weight more quickly, physiology is a
major factor.

WOMEN IN THE WORLD: HOW WOMEN RESPOND TO HEAT,
COLD, AND ALTITUDE

As a woman, your size, blood volume, and metabolism impact how you
respond to your environment, especially when you’re out working up a sweat
(or trying to stay warm). And, you guessed it, how you react to any given
environment is likely a bit different from how your male counterparts do.

Let’s start with the main one: thermoregulation, your body’s ability to
maintain a consistent core temperature—about 98 degrees—regardless of
how blazing hot or freezing cold it is.

Hormones definitely play a role in the ability to keep your cool when the
going gets hot—core temp rises along with those hormones—but estrogen
and progesterone aside, research shows that women generally start sweating



later into a workout (if you exercise with guys, you’ve likely seen this
phenomenon firsthand—they’re pouring rivers and you’ve barely begun to
glisten), and we sweat less. So if you take two non-acclimated folks and have
them run a 5-K in Florida, the woman will generally struggle more with the
heat than the man.

That said, and this will be a recurring theme throughout the book, it’s
trainable. Given time to acclimate (which can take up to 2 weeks), exercise
heat-tolerance time for women actually increases more than men’s, which
makes that sex difference evaporate like a bead of sweat in the Arizona sun.

After you’ve completed a particularly steamy workout is another story.
Women do have a more difficult time offloading the heat they built up during
exercise, particularly when hormones are high. A few extra cooling measures
such as a dip in the pool, drinking an ice-cold recovery drink, or running the
hose over your head can accelerate the process.

How about the opposite extreme? It’s a bit less clear. Some research
indicates that women have a slightly higher average core temperature than
men (97.8 versus 97.4). But their hand temperatures are much cooler by
comparison (87.2 versus 90). This is also one reason Raynaud’s syndrome
(where your bloodflow reduces dramatically in response to cold or emotional
stress, causing pain and discoloration in your fingers, toes, and sometimes
other areas) is considered a woman’s disease. When your hands feel cold,
you feel cold. So you might need thicker mittens or some heating packs in
your gloves to exercise in the same relative comfort as the man next to you
when the temperatures dip. (You’ll learn about dealing with extreme
conditions in Chapter 13.)

How about when we go up into the thin air of high altitude? In one study,
researchers examined a group of men and women at sea level and then again
while they acclimated to high altitude at Pikes Peak in Colorado (14,109 feet
of elevation). They found that while men tend to use more carbohydrates as
exercise fuel at high altitude compared to sea level, women burned even more
fat than they did in the lower elevations. Since women have more fat stores at
their disposal and fat is a less limited source of energy than carbs, we have an
advantage in the high mountains.

EQUAL BUT DIFFERENT
The best way to sum up the whole question of how women compare to men



in exercise performance is that we are really pretty equal, even if we have
different physiological needs. In absolute terms, we may not be able to match
a similarly sized man in strength, speed, and absolute endurance. But we’re
not that far off.

And—I’ll say it again—we’re very trainable. Once you throw training into
the equation, the gender gap shrinks considerably. If you look at records from
the Olympics, the average difference between the gold-medal performances
by men and women is about 10 percent across all events. In events such as
shooting and equestrian competitions, where success lies not just in physical
prowess but balance and mental concentration, the outcomes for women are
often on par with the men.

I contend that many of the differences we perceive in ability are just that,
perceptions. Society still has different athletic expectations for women than it
does for men. Oftentimes as women, we have different expectations for
ourselves than we do for men. We have the power to change much of that.
We just have to be willing to learn and try. So let’s keep roaring on.

THOSE HIPS ARE MADE FOR BIRTHING
Women are hourglass shaped for a reason: We need wider hips if we choose
to give birth to babies. The problem is, the same wide hips that make delivery
easier can make other physical tasks, such as running and jumping, trickier
for us than they are for our male peers. Wide hips increase what’s known as
our Q-angle—the angle between our quadriceps muscle and the patellar
tendon that helps our knee track properly.

In one study of 100 men and women, the average Q-angle for women was
15.8 degrees compared to 11.2 degrees among the men. That’s a significant
difference and one that makes us more vulnerable to having knock-knees and
pronated feet. Female joints (and tissues including collagen, the main
building block) also tend to be hypermobile, which is great for gymnastics
but maybe less so for overall stability, so areas such as the patella of the knee
are particularly vulnerable for slipping out of place, causing pain and injury.

These structural differences are also why women are more susceptible to
chronic exercise-related knee issues, such as chondromalacia and anterior
knee pain, because their knees aren’t tracking properly. Over time we can
damage the cartilage underneath without even realizing it. We’re also more
prone to acute knee trauma such as anterior cruciate ligament (ACL) tears



and blowouts. In fact, young female athletes are up to seven times more
likely to tear their ACL, the key stabilizing ligament in the knee, than the
boys on the field. That’s because when they land from a jump, their knees
collapse inward.

These imbalances and their consequences can be easily evaluated (even by
yourself) and corrected so you have more solid, stable biomechanics. It’s
mostly a matter of strengthening those stabilizers in your core and hips, so
your knees can fall in line no matter how you run, cut, jump, and land. We’ll
get into the details of that in Chapter 6.



 As a woman, you have more essential fat, carry most of your lean mass in your lower body,
and have a greater proportion of type I endurance (also called slow-twitch) muscle fibers than
men.

 Women are naturally good fat-burners. That’s great for endurance, but you sometimes need
a boost when you need to access those stored carbs to go hard.
 Pound for pound, a well-trained woman is darn near as powerful as her male counterpart.

 Sorry, it’s true. Guys do lose weight more easily than we do. But pumping up your protein
intake can help a lot.
 The top female athletes will likely never catch the top men, but they’ve gotten pretty close

(within 10 percent nearly across the board). And plenty of strong, trained women can “chick”
the average guy.



2

DEMYSTIFYING AND MASTERING
YOUR MENSTRUAL CYCLE
YOUR PERIOD DOESN’T HAVE TO BE A CURSE WHEN
IT COMES TO YOUR PERFORMANCE

Women have a long history of being shamed into silence about their periods.
Even if it’s not directly stated, the underlying message is it’s not something
you talk about. You just deal with it. In the sports sector, matters related to
menstruation have largely been sidestepped and ignored. Some women even
worry that their periods may be viewed as a sign of weakness. In fact, even
well into the last century, women were warned against taking part in sports
during menstruation because of concerns it would harm their health.

If you are led to believe that menstruation is unmentionable, you are most
likely not going to use it as an excuse for not performing at your best. Even
when we do speak up, we’re often more or less dismissed. While I was at
Purdue working on my undergraduate degree and participating in metabolism
labs, I asked my professor why I was getting different results when
everything else was the same (I later realized it was due to the phase of my
cycle). The response I got was very typical: “Oh, it just is an anomaly; we’ll
just use the guys’ data.” Later, when I wanted to pursue research in sex
differences, my advising professor actually cautioned me against it, warning
me that women are too difficult to understand, since estrogen and
progesterone can skew results.

But the physiological impact is real. There are sex differences from birth,
but they aren’t really apparent until the onset of puberty, when testosterone
rises in boys (stimulating muscle mass development) and the menstrual cycle
begins in girls. Once that cycle is set in motion, it will have a profound
impact on a woman for the rest of her reproductive life. It’s the natural
rhythm of life that we work with. We owe it to ourselves to stop being blind



to the impact of our menstrual cycle, no matter how profound or slight it may
be for you. You don’t have to suffer in silence. You can actually manage—
even master—it through nutrition and smart exercise programming so that
migraines, nausea, bloating, and cramps don’t derail your fitness goals.

DEMYSTIFYING YOUR PHASES
You likely learned all of this in junior-high health class, but unless you’ve
had a refresher course, you may not remember all the technicalities of the
menstrual cycle. Truth be told, many women never really got them the first
time around. So let’s start with a little review.

The average menstrual cycle is 28 days long (though it can range between
21 and 35 days and doesn’t always run like clockwork) and is broken down
into two 14-day phases. Your cycle begins the day your period starts. Days 1
through 14 are what’s called the follicular phase. Days 15 through 28
compose the luteal phase. Ovulation occurs right about in the middle. Rising
and falling hormone levels trigger all of it.

After your period ends—about day 5 or 6 of your cycle—your ovaries
gradually start ramping up their production of estrogen during the follicular
phase. Through the rise in follicle-stimulating hormone (FSH) during the first
days of the cycle, a few ovarian follicles are stimulated, to “mature” the eggs
for release. Around day 12 your estrogen levels surge along with a luteinizing
hormone (LH), which causes ovulation, and an egg is released from your
fallopian tubes. Estrogen levels dip at this point but will soon rise again as the
body goes into nesting mode, in case that egg is fertilized. During this stretch
—the luteal phase—your hormones kick into high gear. Progesterone levels
rise, surpassing estrogen, to prepare the lining of the uterus for egg
implantation. Both estrogen and progesterone reach peak levels about 5 days
before menstruation. This is where premenstrual syndrome (PMS) symptoms
can rear up. If a fertilized egg isn’t implanted, progesterone levels fall and
you shed the lining and are back to Day 1.

YOUR CYCLE AT A GLANCE



PERIODS AND PERFORMANCE: MASTERING YOUR CYCLE
What does this mean for your performance? I’d like to start with a fact that
surprises many women. You can stop worrying about having your period on
race day. Everyone worries about having their period for a big event, but in
reality, your hormones are favorable for performance once your period starts.
Remember Paula Radcliffe broke the world record for the fastest marathon in
Chicago in 2002 while she had menstrual cramps!

It makes sense, if you think about it. Once you’re in the clear of the
possibility of pregnancy, the body goes into a more relaxed mode and all



those energy systems used in the high-hormone phase are at your disposal for
exertion. Same goes for the low-hormone phase that follows your period. As
ironic as it may seem, your exercise physiology is most like a man’s during
your period and the days that follow. And guess what? You’re stronger, too.
In one study of 20 active females, researchers found that the women could
make greater strength gains and produce more force when they strength
trained during their low-hormone phase compared to training in the high-
hormone phase. You’re also likely to feel less pain and recover faster.

So whether you’re working out, training, or racing, it will feel easier when
you’re in the low-hormone phase of your cycle, which starts the first day of
menstrual bleeding. Though there are very few specific studies on
performance throughout the menstrual cycle, one study conducted on
swimmers found that the women clocked their fastest times during
menstruation and their slowest during the premenstrual period.

That doesn’t mean you’re doomed if a key event lands on a high-hormone
day. Research shows that key performance indicators such as max VO2 and
lactate threshold (the point at which your muscles start to burn) remain
constant throughout your cycle, so you can still score a personal best even
with PMS in endurance sports. However, if you play stick-and-ball sports,
such as soccer and lacrosse, you may notice a downtick in performance
during this time. Several studies have found reduced reaction time,
neuromuscular coordination, and manual dexterity during the premenstrual
and menstrual phases. So it’s a bit harder—and more important—to do
everything you can to keep your head in the game. There is also evidence that
blood sugar levels, breathing rates, and thermoregulation are negatively
impacted during this time of the month, which may well account for the
slight decreases in aerobic capacity and strength.

I’d be lying if I said that exercise won’t feel harder during those high-
hormone days before your period. And there’s no doubt that it can mess with
your performance. Case in point, British tennis sensation Heather Watson
caused a stir when she blamed “girl things” on her unexpected defeat in the
first round of the Australian Open in 2015. It’s a fact that the cyclical rise and
fall of your hormones affects more than your menstruation. The natural
fluctuations of these powerful biochemical messengers impact your exercise
metabolism, the fuels that you burn and spare, your plasma volume levels
(which are needed to sweat), how well you tolerate heat, moods, and much
more. Here are some of the “girl things” that can happen, especially as those



hormone levels rise, and how best to control them:
It’s harder to make muscle. Everyone credits testosterone for giving men

their muscle mass. However, that’s really not the full story. Our high levels
of female hormones play a huge role in the equation. The upsurge in estrogen
and progesterone in women has a profound effect on muscle-cell turnover
and protein synthesis. What I mean by this is that estrogen turns down the
anabolic or growing capacity of the muscle and progesterone turns up the
catabolism or breakdown of muscle tissue, which makes it more difficult to
access amino acids. As a result, you have higher rates of muscle breakdown
during hard efforts. It’s simply harder for us to make and maintain muscle
when these hormones are high.

That’s why it’s particularly important for women to take in protein that’s
high in leucine (the muscle-building amino acid) or branched-chain amino
acids (leucine, isoleucine, and valine; three essential amino acids that
compose approximately one-third of your muscle tissue) before exercise and
replace it within 30 minutes after exercise. Whey protein is rich in leucine
and particularly good at this time. Lots of athletes swear by chocolate milk
because it’s rich in whey protein as well as carbs (sugar) to restock your
glycogen stores, and of course it’s tasty. It’s okay, but women need more
protein, in particular leucine, than chocolate milk provides to trigger muscle
repair and growth factors. Consider a handful of almonds with your chocolate
milk to get what you need. (For even more specific nutrition
recommendations and examples of high-leucine foods, see Chapter 10.)

Metabolism and cravings change. Where’s the chocolate? Actually, pass
the chips and anything else that’s sweet and starchy while you’re at it. Why?
For one, estrogen reduces your carb-burning ability, likely to help you save
those limited glycogen stores in case of pregnancy, famine, and emergency,
while it increases fat burning and fatty acid availability. This is great for
endurance activities, but you’ll need to eat more carbs for high-intensity
activity. It also explains why you crave more of these foods during the high-
hormone PMS phase of your cycle.

You need to put more carbs into your system during the premenstrual part
of your cycle, especially if you’re doing long bouts of intense exercise. We’ll
go into great detail in Chapter 10, but in general aim for a combination of 10
to 15 grams of protein and 40 grams of carbohydrates (about 200 to 220
calories) before any workout longer than 90 minutes, and 40 to 50 grams of
carbohydrates combined with protein and fat (real food, not straight carbs



from gels!) per hour while you’re out there.
It’s important to note that you burn more calories overall during the

premenstrual period. Studies show a 5 to 10 percent uptick in metabolism in
the days before you start bleeding. That translates into about 100 to 200
additional calories. (That’s one small chocolate bar or a snack bag of chips.
Coincidence?)

You may be bloated. Your clothes may feel a bit tight in the days before
your period because high estrogen and progesterone affect the hormones that
regulate the fluid in your body. Estrogen increases the expression of a
hormone called vasopressin (also known as arginine vasopressin or AVP)
that is responsible for retaining water and constricting blood vessels. With
more AVP going to the hypothalamus of your brain, your body retains water
and constricts your blood vessels a bit, which in turn increases your blood
pressure enough to signal a drop in your plasma volume by as much as 8
percent (so your heart doesn’t have to work as hard). Meanwhile,
progesterone competes for the same receptor site as another fluid regulatory
hormone called aldosterone (responsible for retaining sodium), which means
less aldosterone is released. This sets off another chain of events that
ultimately leads to a reduction in blood volume (due to less total-body
sodium retention) and therefore a reduction in cardiac output and blood
pressure.

All these hormone interplays come across to the average woman as
bloating, along with that drop in plasma volume. This isn’t just a problem for
squeezing into our skinny jeans; it’s an exercise performance problem as
well. Plasma volume is the volume of fluid in our blood. When it’s low, our
blood is thicker, less blood is pumped out with every heartbeat, and all of this
makes exercise feel harder.

Heat feels hotter. Progesterone elevates your core temperature, so you’ll
feel hotter to begin with. On top of that, lower blood volume during high-
hormone days means it’s harder for your body to sweat and cool itself.
Progesterone also makes you shed more sodium, which increases your risk of
heat stress as well as hyponatremia (dangerously low blood-sodium levels)
during endurance events such as running a marathon in the heat.

To compensate for the shift in core temperature and body water, it’s
important to do some PMS pregaming and start drinking before you begin
your workout—especially if you’re exercising in the heat. The night before,
preload on sodium with a high-sodium broth such as chicken soup. There are



also special preload hydration products on the market to help hyperhydrate
you by pulling fluid back into your bloodstream. I developed one called
PreLoad that is made by OSMO. I also like a product called The Right Stuff.
You can also make your own: The optimum mix is 7.7 grams of sodium
citrate and 4.5 grams of sodium chloride per liter. (Ingredients are available
online.) Drink a large bottle of a low-carbohydrate (no more than 9 grams of
carbohydrate per 8 ounces) hydration drink every hour you’re out there
exercising in the elements.

Prepare for cramping. The lining of your uterus doesn’t just shed itself.
The process is driven by the release of hormone-like chemicals called
prostaglandins, which make your uterus contract and expel its lining. This
can be an uncomfortable if not downright painful process. Fifty percent of
polled athletes in a 2014 ESPN The Magazine survey reported that menstrual
cramps affected their game at some point. The best way to mitigate this is to
do some preplanning. In the 5 to 7 days before your period starts, you can
reduce the effect of cramp-causing chemicals (specifically PE-2, an estrogen-
mediated prostaglandin) by taking magnesium, omega-3 fatty acids, and low-
dose 80-milligram aspirin. Yes, it has to be aspirin, not ibuprofen or another
nonsteroidal anti-inflammatory drug (NSAID), because aspirin suppresses the
production of prostaglandins irreversibly, whereas other NSAIDs are
reversible.

Headaches can happen. Some women suffer menstrual headaches,
particularly migraines, when estrogen levels shift. Unlike other premenstrual
symptoms that are related to rising hormones, however, headaches tend to
happen when levels drop right before the start of your menstrual flow.
They’re generally brought on by a change of blood pressure and the sudden
dilation and constriction of your blood vessels. The best way to head off
these headaches is to stay hydrated and eat more nitric oxide (NO)–rich
foods, such as beets, pomegranate, watermelon, and spinach in the days
leading up to the start of your period. The NO-rich foods will promote
dilation and help reduce the severity of the shift.

Playing the field is trickier. Spatial cognition, which you use to locate
teammates on the field or to identify and hit your target in sports such as golf
or tennis, is strongest during menstruation and lowest during the midluteal or
high-hormone phase. Testosterone has a strong positive influence on this
ability.

GI issues may occur. Many women report having GI issues such as gas



and diarrhea when their periods start. This has less to do with estrogen and
progesterone (though progesterone, and to a small effect estrogen, slows the
contractility of the smooth muscle of the digestive tract) and more with the
prostaglandins that cause the uterine contractions and shedding. If you make
more than you need, they can float around your body and trigger other
smooth muscles (like your bowels) to react similarly—hence the unpleasant
GI distress. In extreme cases they can also cause nausea and vomiting. You
can head off the effect of prostaglandins by following the same anticramping
strategies mentioned earlier.

May notice mood swings and lost mojo. My coauthor, Selene Yeager,
told me she wants to burn down the house about one day a month. Another
client talks about how she feels like her world is crashing in. During a recent
ride with a pro sprinter, she confided that the day or two before her period, “I
feel like a newbie on my bike. Head’s foggy. Body is bloated and
unresponsive. It’s really great, let me tell you.”

Although it is very well established that estrogen affects mood on many
levels, it is still not well understood. On the plus side, we know that estrogen
increases serotonin and the number of serotonin receptors in the brain. It also
modifies the production of endorphins and other feel-good chemicals in your
gray matter. That should have a positive effect on mood, but it’s not quite
that simple.

It comes down to how your hormones affect different regions of your
brain. Estrogen and progesterone affect the hypothalamus—the regulator of
fatigue, among other functions. Since the hypothalamus is highly
interconnected with the central nervous system, anything that affects the
hypothalamus can have a direct effect on the limbic system (center for
emotion and emotional control) and autonomous nervous system (heart rate,
breathing rate, digestion). This can also increase fatigue, lethargy, and low
mood.

Getting more branched-chain amino acids (especially leucine) can help
mitigate some of these unpleasant effects. Leucine crosses the blood-brain
barrier, slows down the effect of serotonin, and fends off central nervous
system fatigue.

Obviously no remedy is 100 percent all of the time. And a woman’s
performance is likely to be diminished to some extent if she is experiencing
any or all of these symptoms, but it is worth remembering that personality,
state of mind, and attitude can negate or exaggerate this effect.



This brings up the question of whether or not you should try to tinker with
your cycle if you’re training for a big event. We all know someone (and
maybe that’s you) who has tried to manipulate her cycle for a major event
such as a marathon or bike trip. It can work, but you have to really
understand what you’re taking and how it will affect you. Going back to
Paula Radcliffe and Jessica Judd, they both took the drug norethisterone, a
synthetic progesterone, to delay menstruation. Both experienced negative
results, which isn’t surprising when you consider all the exercise-hindering
side effects of high levels of progesterone.

Other athletes use oral contraceptives to better synchronize their cycles
with their training and competitions. According to a 2015 article in the
British publication the Globe and Mail, Dr. Greg Wells, a researcher and
sports scientist at the University of Toronto and the Hospital for Sick
Children, synced up the cycles of the whole synchronized swimming team he
was coaching. He told the paper, “We actually planned out [and altered, with
birth control] when the team would hit parts of their cycle 12 months in
advance of the Olympics.”

Radcliffe adopted a similar approach, taking birth control pills for 3 weeks
at the start of each season to synchronize her cycle with priority races. That
obviously won’t work for everyone. If you play a sport such as tennis that
demands peak performance for weeks at a time or follows a more sporadic
schedule, it would be impossible to perfectly manipulate your cycle. I
personally don’t believe it’s a good idea to manipulate your cycle with the
Pill because of the performance-hindering side effects. It’s better to mitigate
your menstrual symptoms naturally using the advice in this chapter. Or, if
you really want to control the timing of your cycle, use an intrauterine device
(IUD), vaginal ring, or other localized hormone product.

It’s also important to remember that oral contraceptives such as the Pill are
estrogen/progesterone based. That means your hormones, which are already
high during the luteal phase, are even higher. Even during the placebo week,
your natural estrogen levels will surge to mimic the luteal phase. The Pill
seems to have particularly ill effects on your muscle tissue and strength. In
one study, women not taking oral contraceptives saw a 40 to 60 percent
greater gain in muscle mass from training than their peers on the Pill saw.
Other research finds that oral contraceptives slow muscle recovery after a
hard workout and may dim your aerobic capacity.

Watch out for heavy bleeding. If you have heavy periods, you’re at



higher risk of becoming anemic because your body may not be able to pump
up your blood-iron stores fast enough to keep pace with your blood loss.
Your risk is even greater if you are an athletic woman, since you have more
muscle stress, damage, and inflammation from high levels of cortisol
following hard efforts. When cortisol is elevated, your liver pumps out more
of the hormone hepcidin, which has a negative impact on iron absorption.
Anemia can cause fatigue as well as shortness of breath, light-headedness,
and heart palpitations during exercise. If you have any of these—especially if
you also have heavy periods—get checked out by your doctor and consider
taking an iron supplement.

Keep a journal. These days my clients are all about tracking every little
move. They have activity trackers and sleep monitors and apps that help them
analyze every morsel they put into their mouths. Yet I’m surprised how few
women make note of their menstrual cycle and how they feel during it. Start
now. As you train through several cycles, pay attention to how your body
reacts and responds to training during each phase. It’ll help you identify when
you’re strongest and when you need to put in a little extra work for the
performance you want.

THE CONTRACEPTIVE CONUNDRUM
Of course, many women aren’t taking the Pill for athletic performance
purposes. They’re taking it to not get pregnant. Hormonal contraceptives
contain estrogen and/or progesterone and work by preventing ovulation as
well as changing the lining of the uterus, making it harder for an egg to be
fertilized and implanted if one should sneak through. Common forms of
hormonal contraceptives are pills, arm implants or shots, and inserted devices
such as the IUD and the NuvaRing.

If you’ve been taking hormonal contraception with no ill effects, I’m not
going to try to talk you out of it. But understand that there are risks above and
beyond the potential performance detriments associated with high hormones.
For one, there’s weight gain. Research has linked hormonal contraception
with rises in body fat and weight as well as fluid retention. They also increase
your risk of blood clotting and deep vein thrombosis (DVT), which for
athletes who travel a lot can be a serious problem, as long periods of sitting in
one position where your calf muscles don’t contract, especially on a cramped
airplane, already put you at a higher risk of DVT. They also can cause a host



of other side effects that hinder not only performance but also general health.
One particularly cautionary tale came my way from Australian

professional road cyclist Chloe McConville, who after taking the Pill for a
decade ran into trouble on the road a couple of years ago. In 2014, during a
10-hour car trip en route to a race, blood clots formed in her legs and traveled
up to her lungs, creating a life-threatening emergency. Having just trained
and in the best shape of her life, she was devastated. In her own words: “The
rehab from the pulmonary embolisms was frustrating and seemed to take
forever. No riding on the road, no mountain biking, no skiing, no
snowboarding, no high-risk activities . . . But I got through and then got
offered my dream of riding with Orica-AIS [an Australian professional road-
racing team] for 2015.”

She got back to training and racing and had some solid results in key races,
when just over a month into her first team training camp, her world started
falling apart again. She said: “I started to get some really weird symptoms
that were kind of like the pulmonary embolism but then felt more like
something was wrong with my heart. I wasn’t sick, but something underlying
was not right. I got sent home from camp as a precaution to get checked out.
Three days later I was admitted to Geelong Hospital with a suspected ‘heart
incident.’ My cardiac troponin levels were nearly 10 times the normal level,
indicating that I had basically had a heart attack. Five days in the hospital, a
false diagnosis of another pulmonary embolism, and every test they could do
on my heart later, I was discharged with no answers.

“Time off the bike, more hypothesized diagnoses, more tests, more
negative results, and by mid-January I had missed all the Aussie summer
racing and still wasn’t feeling great. I had varying levels of fatigue, ridiculous
brain fog (when at its worst I could hardly articulate a sentence and would
forget what I was doing all the time), aching legs, shortness of breath, and
heart palpitations. The most frustrating part was that so many health
professionals kept telling me I had anxiety, and this was causing the
symptoms.”

She sought the advice of many more doctors—alternative and otherwise—
and finally discovered she had extremely low testosterone levels, which
explained her fatigue and poor recovery. She consulted an ob-gyn, who asked
what, if any, contraception she used. Bingo! “Due to the DVT and pulmonary
embolism, I had come off the Pill and had been put on Implanon, a
progesterone-only implant. The Implanon had suppressed my ovaries,



causing low testosterone production.”
So after months and months of feeling terrible, Chloe had the Implanon

removed, felt better within a week, and was racing the following weekend.
I’m not trying to scare you off birth control, but women don’t always realize
the very real risks. I generally advise my athletes that if they do need to use
birth control, then the IUD is the way to go; it is a localized dose of
progestin, rather than complete systemic circulation of estrogen and
progesterone. If an IUD doesn’t suit you, then the next option is the
progestin-only minipill; there are fewer side effects from low-dose progestin
than from the combined oral contraception pill.

THE MYTH OF MISSING PERIODS
It’s an all-too-common scenario these days. A client will come to me because
she has missed a few periods, and her family doctor or ob-gyn has warned her
that she is too lean and is falling into the female athlete triad, a condition that
has been traditionally identified in the medical community in some pretty
scary terms.

In the past, the female triad was defined as a perfect storm of disordered
eating and a drop in estrogen and other hormones that in turn led to irregular
periods and low bone density. Experts believed that active women were on a
spectrum that ranged from a healthy athlete with optimal energy availability
(adequate nutrition), regular periods, and healthy bones to the opposite end of
the spectrum where active women had poor nutrition, missed periods, and
thinning bones.

Often doctors would prescribe oral contraceptives or suggest a reduction in
exercise to stimulate weight gain. The concern is understandable, because the
true female triad is a serious condition. But the high percentage of active
women who experience menstrual dysfunction are not all extremely lean
and/or excessive in their exercise. Yet this phenomenon is becoming common
across the fitness spectrum. So what is going on? After looking a bit deeper
into some of the other outlying causes that can contribute to menstrual
dysfunction, it became clear that it’s not exactly a perfect storm of three
factors; rather, it’s a cascade of hormonal disruption that results from one
main factor: inadequate nutrition. These women aren’t feeding themselves
enough to meet their physical demands, and their physiology is in upheaval.
I’m happy to report that I’m not alone in this revelation.



In 2014 the International Olympic Committee (IOC) issued a statement
that the triad is really a syndrome that is the result of “relative energy
deficiency that affects many aspects of physiological function including
metabolic rate, menstrual function, bone health, immunity, protein synthesis,
cardiovascular and psychological health.” That’s certainly more than a triad!
And although they have different symptoms, it also affects men. The IOC has
issued a name change to reflect this new understanding: relative energy
deficiency in sport (RED-S).

This makes a lot more sense to me, and it also explains the current uptick
in triad or RED-S cases I’ve seen. The current diet trends among active (and
even inactive) people are leaving them insufficiently fueled. Specifically, the
big trend in the endurance and CrossFit worlds right now is low-
carbohydrate, higher fat and protein diets. Whether you call them metabolic
efficiency, paleo, or intermittent fasting, they all have similar goals: to reduce
overall calories from carbohydrates and increase fat and protein intake.

Overall I think this is a good idea. Remember those 1980s low-fat, high-
carb diets and the subsequent obesity epidemic? It was a disaster. Reducing
our carbs from those high-carb, low-fat days is wise. But here’s the catch: As
women, we respond differently than our male counterparts. You know how a
man can nonchalantly follow the same diet as his female partner and drop
weight faster than a one-rep max fail, yet she will struggle to lose 1 or 2
pounds? There’s a reason for that: physiology.

When women drop too low in carbohydrate (the grams are individual, as
each woman is different; calculate your personal carb intake with the
formula), it causes a drop in estradiol (a female sex hormone) with a rise in
estrone (one of the three estrogen hormones that fat tissue secretes, which
signals your body to store more fat) and the stress hormone cortisol
(progesterone is converted to cortisol, which also signals fat storage, under
long periods of high stress).

Translation: We become more masculinized in our reproductive status and
conserve fat. From a survival standpoint, your body is thinking famine, and in
a widespread famine, the last thing that is needed is new babies. But in men,
the low-carbohydrate–famine mechanism is to become fight ready: Lean up,
increase anabolic activities, and increase testosterone.

It makes sense from an evolutionary standpoint—women need to not
reproduce and men need to fight to get food for the tribe when resources are
low. Even if you are 25 to 30 percent body fat—well above what experts



typically consider amenorrhea territory—you can experience menstrual
dysfunction: With a hypocaloric, high-stress state, the hormonal changes
signal a stop in reproduction.

This alteration in reproductive hormones is why so many women struggle
on intermittent fasting and low-carb, high-fat diets, while men tend to thrive
on them. Women are not small men. Keep this in mind before jumping onto
the latest diet bandwagon.

Frankly, it’s also important to be aware that if you stop getting your period
during training, it’s something you need to address. In a recent survey of
more than 300 ultra-marathoners (who are at a relatively high risk of RED-S
because they’re burning through thousands of calories on a regular basis),
92.5 percent of the runners had never heard of the female triad (let alone the
new name, RED-S). More disturbingly, one-third of these athletes had some
form of eating disorder, while half restricted calories—which of course puts
them at a high risk of RED-S.

For reference, a group of scientists published a RED-S scanning tool in the
British Medical Journal. Though the diagnosis should be made by a trained
health care professional, it will help you to see what they’re looking for.

RED-S RISK ASSESSMENT MODEL FOR SPORT PARTICIPATION
This model can be incorporated into the Periodic Health Examination.
Depending on the findings on history and physical examination, the athlete is
classified into one of the three following categories: “Red Light”: High risk;
“Yellow Light”: Moderate risk; “Green Light”: Low Risk.

HIGH RISK: RED LIGHT MODERATE RISK:
YELLOW LIGHT

LOW RISK: GREEN
LIGHT

• Anorexia nervosa and other
serious eating disorders
• Other serious medical
(psychological and physiological)
conditions related to low energy
availability
• Use of extreme weight loss
techniques leading to dehydration-
induced hemodynamic instability
and other life-threatening
conditions

• Prolonged abnormally
low % body fat measured
by DXA*
• Substantial weight loss
(5–10% body mass in one
month)
• Slowdown of expected
growth and development in
adolescent athlete

• Appropriate physique
that is managed without
undue stress or
unhealthy diet/exercise
strategies

• Low energy availability
(EA**) of prolonged and/or

• Healthy eating habits
with appropriate EA



severe nature

• Abnormal menstrual
cycle for longer than 3
months
• Delayed first period in
females (age 15)

• Healthy functioning
endocrine system

• Reduced bone mineral
density
• History of one or more
stress fractures associated
with hormonal/menstrual
dysfunction and/or low EA

• Healthy bone mineral
density as expected for
sport, age and ethnicity
• Healthy musculoskeletal
system

• Severe heart function
abnormalities (i.e., bradycardia) as
seen in an electrocardiogram (ECG
or EKG)

• Athletes with
physical/psychological
complications related to
low EA and/or disordered
eating
• Prolonged relative energy
deficiency
• Disordered eating
behavior negatively
affecting other team
members
• Lack of progress in
treatment and/or
noncompliance

* Dual energy x-ray absorptiometry
** EA: Energy availability = Energy intake -Energy cost of exercise (additional energy
expended in undertaking exercise)

SPORT PARTICIPATION BASED ON RISK CATEGORY
“High Risk—Red Light”: no clearance for sport participation.

Due to the severity of his/her clinical presentation, sport participation may pose serious
jeopardy to his/her health and may also distract the athlete from devoting the attention needed
for treatment and recovery.
“Moderate Risk—Yellow Light”: cleared for sport participation only with supervised
participation and a medical treatment plan.

Reevaluation of the athlete’s risk assessment should occur at regular intervals of 1 to 3
months depending on the clinical scenario to assess compliance and to detect changes in
clinical status.
“Low Risk—Green Light”: full sport participation.

ACTION PLAN FOR POWER REGARDLESS OF YOUR PERIOD



There’s a lot to digest here. To make it easier to put this information into
action, here is an action plan I devised for a mother-daughter mountain biking
duo, who are both rising to the top of their game.

Peak performance during PMS: Take 250 milligrams of magnesium, 45
milligrams of zinc, 80 milligrams of aspirin (baby aspirin), and 1 gram of
omega-3 fatty acids (flaxseed and fish oil) each night for the 7 days before
your period starts.

Pretraining: Take 5 to 7 grams of branched-chain amino acid supplement
(BCAAs) to fight the lack of mojo. These amino acids cross the blood-brain
barrier and decrease the estrogen-progesterone effect on central nervous
system fatigue.

In training: Consume a few more carbohydrates per hour. In this high-
hormone phase, aim for about 0.45 gram of carbohydrate per pound of body
weight (about 61 grams for a 135-pound woman) per hour. In the low-
hormone phase (first 2 weeks of the cycle), you can go a bit lower—about
0.35 gram of carbohydrate per pound of body weight (about 47 grams for a
135-pound woman) per hour. (For reference: 2.2 kilograms = 1 pound.)

Post-training: Recovery is critical. Progesterone is extremely catabolic
(breaks muscle down) and inhibits recovery. Aim to consume 20 to 25 grams
of protein within 30 minutes of finishing your session. Overall you should
aim to get 0.9 to 1 gram of protein per pound per day (a 135-pound woman
needs about 122 to 135 grams of protein per day; see the Roar Daily Diet
Cheat Sheet for Athletes for more information).

THE MARTIAL ARTIST WHO BEAT HER BLOAT

It may not be nice to fool Mother Nature, but there are definitely times when you need to
trick her a little. Take Amanda Tortorici, RD, CSCS, and PhD student, for example.
Amanda, 33, competes in Brazilian jujitsu, which requires her to make weight to be
placed in a particular weight division so she can compete against other women of
similar size.

“The divisions vary by whichever federation is hosting the tournament,” she explains.
“If I’m training regularly (not in school), then my normal body weight is around 120. If I’m
in school and not able to train as often, it’s around 125. Most of the time I just compete
in the division where I sit at my normal body weight. But for bigger competitions a few
times per year, I go down to 115.”



Because Amanda is already lean—just 16 percent body fat according to lab tests—
trains regularly, and as a dietitian knows how to eat healthy, shaving those final 5
pounds is a challenge. “If I’m ‘lucky’ enough to compete near the time I have my period,
it feels exponentially harder to lose the weight. I’ve never checked to see exactly how
much weight I gain during preperiod bloat, but I’m sure it packs on at least a few extra
pounds.”

So when a big competition fell right before her period, Amanda came to me looking
for a way she could avoid the bloat and still make weight. I told her the best way to
mitigate this was with some preplanning. I had her follow the first step of the peak
performance during PMS protocol. She followed her usual precompetition training and
nutrition schedule.

“It worked!” says Amanda, who e-mailed me a picture of her six-pack abs and
sculpted torso. “I was able to get down to 118 from 127 (I ate a lot this summer, haha!!)
in 2 weeks—something I normally wouldn’t do, but my coach found out about the
tournament last minute and I really wanted to do it,” she says. “I made my weight class
no problem! I also won my division and got promoted to blue belt afterward!”



 The typical menstrual cycle is 28 days long with two distinct phases: the follicular phase
(typically days 1 through 14) beginning on the first day of your period, where estrogen and
progesterone are low; and the luteal phase (typically days 15 through 28), where estrogen
and progesterone concentrations are high.

 Ironically, you are most like a man when it comes to exercise, fueling, and thermoregulation
during your period and the follicular phase.
 Your blood plasma can drop up to 8 percent during the high-hormone luteal phase of your

period. That has a huge impact on your hydration and cooling strategies.

 It’s harder to hit high intensities and recover from hard exercise during the high-hormone
phase (like PMS time).
 You can offset many of the unwanted side effects of high hormones with dietary

interventions, specifically timing your protein and hydration correctly.
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MOVING THROUGH MENOPAUSE
HOW TO CHANGE FOR THE BETTER

Menopause, the point in life when you’re no longer menstruating, was long
regarded as simply “the change,” which implies just one change—the end of
your menstrual periods and in turn your reproductive life. However, it’s
really a series of changes that occur over the course of years—sometimes a
decade—and lead to not just one singular change, but rather diverse physical
and psychological changes that impact everything you do for the rest of your
life.

After all these profound changes, some women I work with actually feel
like they don’t need women’s-specific training and nutrition advice because
they’re no longer menstruating or having babies. Take Claire Lange, a 67-
year-old Ironman athlete, for example.

“I didn’t think fueling properly for women applied to me since I’m older
and postmenopausal, but boy, was I wrong!” Claire was trying to sustain her
training on a steady diet of fructose-based drinks, gels, and bars. Little did
she realize that postmenopausal women have an even harder time
metabolizing fructose (fruit sugar) than those still in their reproductive years.

That finding actually isn’t new. In the 1960s, British researchers made the
connection when they noticed that postmenopausal women had more fatty
acids in their blood after drinking fructose-loaded beverages than they did
after consuming glucose-based drinks. Premenopausal women didn’t have
this problem. More recently, Swiss researchers publishing in Diabetes Care
reported further fructose problems for postmenopausal women. While
premenopausal women could store the excess energy from fructose as
subcutaneous fat stores (i.e., hips and thighs), postmenopausal women were
not able to do so and ended up with more fatty acids circulating in their
bloodstream, where they wreaked metabolic havoc, including high
triglyceride levels and insulin resistance.



For postmenopausal athletes this means less fructose is converted to
glucose and available for energy. “I was fueling with foods and sports drinks
that were literally hampering my performance and leaving me wrung out and
tired at the end of long workouts and bike rides,” Claire recalls. “I also had
lots of GI issues, cramping, and bloating.” Her training and race fueling were
typical of an endurance athlete: heavy on the gels, Powerade, Gatorade, and
other carbohydrate-heavy sports nutrition products. First I explained that all
those carbohydrates weren’t being absorbed and were just sitting in her gut,
pulling water from her blood into her intestines, contributing to GI distress.
Second, she wasn’t actually getting the proper hydration or fuel, which
contributed to poor recovery and lingering fatigue.

We changed her carbohydrates to avoid fructose and switched her diet to
pump up the protein (see “Hear Her Roar”), and the impact was immediate.
“The right ingredients made all the difference in the world! I have so much
durability now for training and workouts. I can do harder efforts, and I don’t
fade at the end of a long, tough workout. Instead I have lots of energy left to
keep giving a strong effort all the way through the finish,” says Claire.

Menopause doesn’t have to mean slowing down and suffering, or worse,
stopping. With some simple nutritional adjustments, women like Claire are
training and racing strong well into their sixties and beyond! In fact, at the
last triathlon my coauthor, Selene Yeager, did, she spied three ladies with
numbers in their eighties written on their calves. (For those who haven’t done
triathlon, they typically write your age on your calf with a Sharpie so you
know who is in your age group—or not—when they pass you or you try to
pass them.) One was 80, one was 81, and one was 83. “As I sat there pulling
on my swim cap, I thought, ‘I want to be them one day—still out there in
great shape, being competitive.” I’m sure Selene will be, because it’s clear to
me that there is no age limit to endurance sports (or any sports for that
matter) if you fuel and train properly. Here’s more of how these changes
affect you and what you as an athlete can do to actually make the most of
them.

THE 60-SOMETHING IRONMAN TRIATHLETE



With age, women become more sensitive to carbohydrates and have greater issues
digesting them, and insulin resistance to carbohydrates outside of training and
competition increases. I sketched out the following daily nutrition plan that cut down
Claire’s high-glycemic carbohydrate choices and replaced them with fruit, veggies, and
whole grains. The plan also increased her overall protein intake to about 130 grams per
day, increased her overall fat intake, and strategically implemented branched-chain
amino acids (BCAAs) or whole protein before and after each training session.

During exercise, Claire separated her fueling from hydration so that she could take in
the appropriate calories from foods that were low in fructose to minimize GI issues and
maximize training. “Now I’m still riding strong at the end of a 70-mile bike ride with
energy left over!” she says.

CLAIRE’S DAILY FOOD PLAN TO OPTIMIZE BODY
COMPOSITION AND RECOVERY
The emphasis is not on weight change but on improving overall body composition and
recovery and ensuring that Claire’s food choices maximize her nutrition while minimizing
GI issues. Based on Claire’s body composition, height, and ideal weight (around 123
pounds), we focused on the quality of protein (higher leucine content) as well as lower-
glycemic carbohydrate intake. Also, adding more power-based work to training helped
delay the hormone-triggered change in body composition. With a focus on recovery,
strength, endurance, and performance, this was the best power-to-weight ratio for
Claire.

Grams of carbohydrate per day: 170–195
Calories: 680–780
Grams of protein per day: 120–130
Calories: 480–520

Grams of fat per day: 75–80
Calories: 675–720
Baseline calories per day: 1,835–2,020
(40% carbohydrate, 25% protein, 35% fat)

Keep in mind that this caloric intake is a recommended baseline, and it is specific to
Claire’s plan. The lower end of the spectrum is for rest and recovery days; the upper
end of the spectrum is for long training days and does not include calories from training
food. When the volume and intensity of exercise increase, the body’s caloric and
nutrient needs will change.

MEAL PLAN
This meal plan is specific to triathlon training, but the concepts are adaptable to other
forms of exercise. Carbohydrate choices are essential—choose nutrient-dense,
complex carbs. Try to eat more veggies and fruit for your carbohydrate choices outside
of training. (See Chapter 10 for daily nutrition recommendations.) Incorporate 75 to 80
grams of fat into your diet each day.

SPECIFIC NUTRITION FOR 70.3-MILE TRIATHLON (1.2-MILE
SWIM, 56-MILE BIKE RIDE, AND 13.1-MILE RUN):



RACE PREP: As you taper 2 to 3 weeks before competition, stick to your usual
recovery food after every training session. Even though your training volume and
intensity are lower, replenish protein within 30 minutes after exercise and glycogen
within 2 hours. Then, 2 to 3 hours postworkout, consume another 20 to 25 grams of
protein. During these final weeks, fuel up on essential-to-racing electrolytes by adding
150 milligrams of magnesium, 500 milligrams of calcium, 300 milligrams of potassium,
and 1,000 milligrams of sodium to your diet daily. You can do this with foods or
supplements.

SAMPLE PRERACE MEAL PLAN FOR A RACE ON SUNDAY
TIME
TAPER
WEEK

• Carbo-load by focusing on increasing total carbohydrate intake,
especially after training, for the 7 days before competition. Aim for 2.7
to 3.2 g carbohydrate per lb of body weight per day. (For reference:
2.2 kg = 1 lb.)

• Snack on these throughout the week: almonds, oatmeal, yogurt,
apples, bananas, oranges, potatoes, bread, almond and/or peanut
butter, jam, and almond milk.

FRIDAY
NIGHT

Eat dinner as you normally would.

SATURDAY
NIGHT

• Eat dinner around 5:00 p.m. Quinoa mixed with rice (pasta is too
heavy and can make you lethargic and bloated); lean, palm-size
protein such as chicken or fish and veggies.

• Have a snack such as a protein bar before bed.
• Drink 0.15 oz per lb of body weight of a hyperhydration drink.

SUNDAY
MORNING

• Low-fiber toast with peanut butter, honey, and sliced banana or
oatmeal with almond milk and a tablespoon of nut butter stirred in.

• Sip on water as desired.
• Take 1 Tums to prevent GI issues.

SUNDAY
MORNING
PRERACE

• Drink 0.15 oz per lb of body weight of a hyperhydration drink about
20 minutes before the start of the race.

• Consume water to thirst.
• Top off your nutrition with ½ bar (Bonk Breaker or Picky Bar are good

options) or have ½ low-fiber bagel with jam.

AT TRANSITION 1 (SWIM TO BIKE): After you’ve been swimming for roughly 30
minutes, glycogen levels will be a bit low, as will your hydration. At the transition, have a
bottle of low-carbohydrate, functional hydration such as OSMO, GU Brew, or Clif Shot
drink. Take a few gulps and grab solid food (bar, protein bites, sandwich) to eat on the
first 3 miles of the bike ride. This will front-load you for the second half of the bike ride.

FLUID INTAKE GOAL PER HOUR ON BIKE: Low end is 0.10 to 0.12 ounce per
pound and high end is 0.15 to 0.18 ounce per pound per hour (when racing in the heat,
shoot for the high end). Based on Claire’s weight, this translates to 12 to 22 ounces per
hour.

CALORIE INTAKE GOAL PER HOUR ON BIKE: 1.3 to 1.6 food calories per pound
per hour. The idea is to front-load calories to fuel the bike ride and to have reserves for



the run. For Claire, this translates to 160 to 195 calories per hour.
AT TRANSITION 2 (BIKE TO RUN): Keep Tums in your pocket for any stomach

upset. Take a few glucose tablets (chewable sugar tablets you can buy at the
drugstore). If you are going to use caffeine, have ½ dose here, and the other half
around 9 miles into the run.

FLUID INTAKE GOAL PER HOUR ON THE RUN: Similar as for the bike, but the low
end, 0.10 to 0.12 ounce per pound, which for Claire is 13 to 15 ounces per hour.

CALORIE INTAKE GOAL PER HOUR ON THE RUN: 0.9 to 1.13 food calories per
pound per hour. For Claire this translates to 110 to 140 calories per hour.

BODY COMPOSITION SHIFTS AS FEMALE HORMONES DROP
The number one complaint I hear from women as they enter menopause is
that they feel as though their body has taken on a new shape of its own no
matter what they do. They gain fat, lose muscle, and it’s harder to stay lean—
despite the fact that they haven’t changed their eating or exercise habits. Case
in point: Tracy Paxton, a vegan triathlete who came to me distressed over her
ever-diminishing muscle and strength.

“I have been active my entire life and doing triathlons for the last 15 years,
but I was slowly losing muscle mass,” Tracy recalls. “It was frustrating
because I was eating a whole-foods, plant-based diet with no junk food or
foods laden with preservatives or chemicals, but I was still not seeing the
fitness gains I wanted or expected, especially with the amount of training I
was doing. I had tried a lot of different techniques, such as increasing my
weight lifting and doing HIIT [high-intensity interval training], and still saw
no real improvements in body composition.”

Tracy decided that enough was enough when she turned 50. “My body was
changing, and I was not ready to accept that my loss of muscle mass and
growing thickness was just age-related catabolism.”

Tracy was correct; it wasn’t just age-related muscle loss. It was her body
reacting to the profound hormonal shift called perimenopause that occurs in
the 5 to 10 years before menopause. The end result of this shift eventually
becomes your new normal once you reach menopause, generally between the
ages of 48 and 55.

Estrogen levels fluctuate and ultimately decline as you progress through
your forties. Estrogen is responsible for regulating reproductive functions, but
it also plays a starring role in metabolism, specifically in relation to how we
store fat and how we respond to and recover from exercise. As estrogen



levels drop over time, your body composition changes. There’s a tendency to
accumulate fat in your belly (which increases your risk of fatty liver and
cardiovascular disease) rather than your hips and thighs.

So what’s the deal with the muscle loss? If estrogen levels are declining
and your body fat is shifting to resemble patterns we typically see in men—
think apple shape instead of pear shape—shouldn’t you have proportionately
more testosterone and be better able to make and maintain muscle?

Well, it’s complicated. Testosterone helps build and maintain muscle mass.
Although your testosterone levels peak in your twenties and slowly decline
throughout adulthood, your ovaries and adrenal glands continue to produce
some testosterone even after your estrogen production stops at menopause.
But there’s more to the story. It comes down to protein synthesis (turning the
protein you eat into the lean muscle tissue you use to lift, run, and jump) and
breakdown (where your body breaks down your muscles to get protein for
energy). With age, the balanced ratio of synthesis to breakdown shifts.

At first glance, the shift seems favorable to muscle making. Estrogen
disrupts muscle synthesis, so with age and the decline of estrogen, the rate of
synthesis goes up. Great, but why do postmenopausal women have such
difficulty building and maintaining muscle? Because the high protein-
synthesis rates in postmenopausal women are counteracted by an even higher
uptick in protein breakdown, and the ratio is no longer balanced. Making
matters more difficult, as estrogen drops, postmenopausal women become
less reactive to the muscle-making stimulus from resistance training and
eating protein.

In one study, young men and young women had the same rate of protein
synthesis after both resistance training and eating protein, but
postmenopausal women lagged behind on both fronts when compared to men
of the same age.

This is a problem for a few reasons. If you can’t maintain muscle, you
can’t produce power, and you’re bound to slow down, especially if you’re
also gaining body fat (the majority of postmenopausal women are
overweight). Even if you’re not a competitive athlete, the vicious cycle of
gaining weight and slowing down can drain your quality of life.

Even if you maintain your body composition, menopause can create some
permanent changes in your nutrient metabolism that are capable of throwing
your training and racing for a loop if you don’t adjust for them.

At the same time it becomes more difficult for your body to synthesize the



protein you eat into the muscle you need, you also burn less fat than you used
to. In fact, when researchers had 41 women ranging from premenopausal to
postmenopausal pedal stationary bikes for 45 minutes in what would
typically be considered a “fat-burning” or aerobic intensity, the
postmenopausal women burned 33 percent less fat. When the researchers
adjusted those figures based on total lean body mass (the younger women had
more), the menopausal women still burned 23 percent less. That means the
menopausal and postmenopausal women have to rely more heavily on their
limited carbohydrate stores.

Here’s the kicker: Estrogen (especially estradiol) also increases your
insulin sensitivity, so it requires less insulin to pull sugar out of your
bloodstream and into your cells after eating. As you lose estrogen, you
become more insulin resistant, so your body pumps out more insulin, which
in turn triggers more fat storage. This puts you on the blood-sugar roller
coaster of surges and drops that can leave you fatigued and hungry all the
time.

Another aspect of hormonal change and metabolism that is often
overlooked is the decline in dehydroepiandroesterone (DHEA), a hormone
produced by the adrenal glands and a precursor for testosterone and estrogen.
DHEA limits the effects of cortisol by encouraging glucose to be burned as
fuel. As the levels of DHEA drop with age, you become more sensitive to
glucose and therefore more likely to store it as belly fat. This phenomenon
isn’t unique to perimenopause and menopause; it also occurs with high stress,
so if you’re stressed out, the effects are even worse.

Are we hopelessly screwed? Of course not. Just as is true for women in the
reproductive stages of their lives, women who are entering and past
menopause need to work with their physiology to support their changing
needs. For example, Tracy was fueling herself and working out the same way
as she had for decades, and nothing was working because she wasn’t the
same person in terms of her physiology.

Together, Tracy and I altered her carbohydrate intake to sit lower on the
glycemic index (more veggies and fruit, less grains, breads, and pastas) and
included more fat and nonanimal protein in her training and racing food.
Overall she increased the quality and quantity of her protein and carbohydrate
intake across the board to maximize lean-mass development and body-fat
loss.

“I noticed a change within the first week of starting the program: I was



experiencing better sleep quality and not feeling thick,” says Tracy. “By the
second week, the quality of my workouts was becoming more consistent. I
was experiencing a quicker recovery time from day-to-day training, which,
over several more weeks, eventually became quicker recovery between
double workouts on the same day. As a result, I had higher-quality training
sessions, which led to better times with less effort. While I have not lost a
significant amount of weight (which was not my main priority), my body
composition has certainly changed (I can now see muscles that I haven’t seen
in a while), I’ve lost inches, and my strength has increased exponentially.”

You’ll find more complete nutrition programming in the chapters that
follow, but this exemplifies that you don’t have to change everything you eat,
but you can simply make adjustments to what your body now needs for
optimal performance.

SKELETAL STRENGTH
You’re only as strong as the frame that holds you up. At no other time in your life is the
importance of skeletal health more urgent than menopause, when your bone density
can begin a precipitous decline. Left unchecked, a woman’s bone density can decline
up to 20 percent during the 5 to 7 years following menopause. That sets the stage for
osteoporosis—a skeletal condition marked by brittle bones. Approximately one in two
women over age 50 will break a bone because of osteoporosis, according to the
National Osteoporosis Foundation. I don’t want you to be one of them. If you haven’t
already, get a baseline bone-density scan done. Then turn to Chapter 9 to learn how to
keep that skeleton strong.

SOUND SLEEP CAN BE FLEETING

There’s a saying among athletes that the race is won in bed. Hard training and
good nutrition are essential, but sleep is where your body recovers, repairs,
and gets ready for peak performance. Unfortunately, this is where a lot of
women in the various stages of menopause struggle. More than 60 percent of
postmenopausal women complain of problems with insomnia, according to
the National Sleep Foundation.

Again, it’s hormonal. Progesterone, the antianxiety hormone, has direct
sedative effects and is a respiratory stimulant. As levels of progesterone drop
during menopause, sleep disturbances rise. Estrogen increases REM (deep
dream) sleep, assists serotonin (a relaxing hormone) metabolism, and has



been shown to decrease sleep latency (how long it takes you to fall asleep).
Furthermore, estrogen decreases the number of times you wake in the night
and increases total sleep time and quality. It also helps regulate your body
temperature, which is essential for restful sleep. Lastly, estrogen regulates
cortisol to help stabilize sleep. As it declines, you’re more susceptible to
nighttime cortisol spikes even from mild stress such as noise and light.

Then there’s the melatonin factor. Melatonin is a key hormone for
regulating sleep. In menstruating women, increased melatonin production
during the low-hormone phase helps lower body temperature in the evening
hours to encourage sleep, but in the high-hormone phase, progesterone
interferes with melatonin release and effectiveness, resulting in higher core
body temperature and more disrupted sleep.

A number of factors wreak havoc on core body temperature and sleep
during peri- and postmenopause. Estrogen withdrawal prompts increased
bursts of a hormone called gonadotropin-releasing hormone (GnRH), which
increases vasodilation (the dilation of blood vessels and the resulting
decrease in blood pressure), so you dump too much heat and start shivering to
warm back up. You also have higher norepinephrine levels in your brain,
which hampers your ability to handle temperature changes. If that isn’t
enough, you also produce less melatonin, so your body doesn’t readily cool
down enough to trigger optimal sleep. Even those who aren’t suffering from
insomnia often experience hot flashes—the sudden feeling of heat rising up
in your body and accompanying night sweats, which are extremely disruptive
to sleep.

Lack of quality sleep is detrimental to performance and recovery and has
adverse effects on overall well-being. What can be done to improve sleep and
sleep quality? From a behavioral standpoint, establish a regular bedtime,
eliminate light and screens (phones, tablets, TVs) from your bedroom, and
keep the room temperature cool. On the nutritional front, try to avoid alcohol
and caffeine to help mitigate the onset of hot flashes and anxiety. Also
consider the following alternative sleep aids.

Melatonin: A hormone produced in the pineal gland of the brain, it is
critical for your natural sleep-wake cycle. Often I am asked if taking
melatonin will help with overall sleep issues, but melatonin’s role in sleep is
a bit complex. As mentioned earlier, your hormones impact melatonin
production. Should you take melatonin? I would recommend using valerian
and tart cherry juice (below) first, as these have been shown to naturally



increase the body’s production of melatonin and do not have the melatonin
hangover side effect that is common when taking straight melatonin. If
temperature-related sleep issues still continue, try the smallest effective dose
of melatonin: 0.3 to 1.0 milligram 30 minutes before bed.

Montmorency tart cherry juice concentrate: Tart cherry juice is high in
the sleep-promoting chemical melatonin and also has anti-inflammatory
properties (inflammation can disrupt sleep). Research shows that older
women (and men) slept better and for longer when they drank it before bed.
For the best results, drink an ice-cold glass 30 minutes before bed to help
your core temperature drop and send you into slumber.

Valerian root (tea or capsules): In one natural sleeping aid study,
volunteers given 400 milligrams of valerian extract before bed experienced
improved sleep, including better sleep quality, than those taking a placebo.
The results of another study that used the same valerian extract dose suggest
that valerian extract also helps you fall asleep faster.

If you do choose to use a melatonin supplement, valerian can be a perfect
complement. Melatonin enhances deep sleep, whereas valerian helps you fall
asleep much faster.

Black cohosh: Black cohosh (known as both Actaea racemosa and
Cimicifuga racemosa), a member of the buttercup family, is a perennial plant
that is native to North America. It has been widely studied as an alternative to
menopausal hormone therapy for the alleviation of hot flashes and other
menopausal symptoms. It can be taken as a supplement or a tea. Using black
cohosh can be beneficial in improving sleep quality by reducing hot flashes.

THE RIPPED-AT-50 VEGAN

When Tracy came to see me, she was at the end of her rope. A perimenopausal
Olympic and 70.3-mile triathlon competitor, she was losing muscle and gaining fat,
particularly in her waistline, and her body had stopped responding to her former diet and
training regimen.

Being a vegan, Tracy relied on only plant sources for protein. Although from a
mathematical point of view she was getting enough protein to meet her age guidelines,
from a functional point of view she was falling short. Tracy lacked the amino acids
needed to maximize recovery and stimulate protein synthesis and body-fat loss
because so much of her protein was coming from soy.



Let me explain. We have heard time and time again that soy protein is great for
perimenopausal and menopausal women because of the moderate beneficial effects
the isoflavones (plant estrogens with estrogen-like actions in the human body) have on
hot flashes and other menopausal symptoms. But the truth of the matter is that soy
protein is not a good source of protein to increase protein synthesis and encourage lean
mass development. Why? It has to do with the amino acid profile of the protein: It takes
50 grams of soy protein to match the biological effect of 25 grams of whey protein.

Whey is better for making muscle because it’s higher in the amino acid leucine. High-
intensity exercise, changes in protein synthesis, and postexercise recovery all change
the amino acid and protein metabolism in your muscles and ultimately increase the
metabolism of leucine. Specifically, the damage in the muscle tissue stimulates the
breakdown of branched-chain amino acids (BCAAs) and total muscle-cell breakdown.
To recover, you need to take in high enough amounts of leucine to shut down the
breakdown processes. The more leucine you get into your system, the faster the tissue
levels rise and the more quickly your muscles get the signal to repair and grow.
Generally speaking, if you consume 35 to 40 grams of whole protein in any given meal,
the leucine content should be 2.5 to 3 grams.

With Tracy’s vegan diet, she was lacking adequate leucine to trigger the postexercise
muscle-mending response needed to stimulate lean mass development and less fat
accumulation. We addressed this issue by topping off her diet with BCAAs before and
after each exercise session. With an increase of circulating amino acids, the level of
leucine in her muscle tissues remained at an optimal physiological state.

“It has only been about 5 months since I’ve been following Stacy’s plan, but I have
made significant gains in this short time frame, including improved body composition,
improved pacing, increased strength, better sleep quality, consistent training sessions,
and better race experiences. I am happy to know that I can stave off age-related
catabolism for many more years!”

TRACY’S DAILY FUEL PLAN TO OPTIMIZE BODY
COMPOSITION AND RECOVERY
The timing of protein is critical. For vegan athletes, it is important to combat the
decreased ability to lose body fat and maintain lean mass. Focus on food quality to
increase the leucine content of your muscles, which will improve recovery and training
adaptations.

The emphasis is not specifically on weight change, but on improving overall body
composition and recovery and ensuring that Tracy’s vegan choices maximize her
nutrition. Based on Tracy’s body composition, height, and ideal weight (around 125
pounds), she needed to focus on quality of protein (higher leucine content) and lower
glycemic carbohydrate intake. Additionally, adding more power-based work to training
helped delay the hormone-mediated change in body composition. With focus on
recovery, strength, and performance, this was the best power-to-weight ratio for Tracy.

Grams of carbohydrate per day: 300–375
Calories: 1,200–1,500
Grams of fat per day: 90–100
Calories: 810–900

Grams of protein per day: 120–140
Calories: 480–560



Baseline calories per day: 2,490–2,960
(48% carbohydrate, 21% protein, 31% fat)

Keep in mind that this caloric intake is a recommended baseline, and it is specific to
Tracy’s plan. The lower end of the spectrum is for rest and recovery days; the upper
end of the spectrum is for long training days and does not include calories from training
food. When the volume and intensity of exercise increase, the body’s caloric and
nutrient needs will change.

MEAL PLAN
This meal plan includes morning training sessions. Carbohydrate choices are essential
—choose nutrient-dense, complex carbs. Try to eat more veggies and fruit for your
carbohydrate choices outside of training. (See Chapter 10 for daily nutrition
recommendations.) Incorporate 90 to 100 grams of fat into your diet each day.

SAMPLE MEAL PLAN WITH A MORNING TRAINING
SESSION
TIME
WAKE UP:
7:00 A.M.
7:30 A.M.
BREAKFAST

Quinoa Bowl
OR
Green Goddess Smoothie with 2 pieces sprouted whole grain toast
with 2 tsp almond or other nut butter
OR
Protein pancakes (use flapjack mix or a protein powder–based
recipe)

9:00–11:00
A.M.
SWIM WITH
SHORT RUN

On the pool deck: one 24-oz bottle OSMO Active Hydration or other
hydration beverage
Transition between swim and run: 4 oz protein recovery drink
(composed of ½ scoop [10 g] protein powder mixed in water or
unsweetened rice milk)

11:30 A.M.
Recovery
(within 30
minutes of
finishing
session)

1½ scoops protein powder (30 g) mixed in 6 oz almond or rice milk,
with 6 oz water and 1 Tbsp almond or other nut butter stirred in

1:00 P.M.
LUNCH

2 slices sprouted whole grain bread, 2 Tbsp hummus, tomato,
avocado, grated carrots, and ½ cup quinoa or barley (and 1 hard-
cooked organic egg, if you choose to add egg into your diet)
1 piece fresh fruit: apple, orange, kiwifruit, or banana
OR
4 oz meat substitute (such as Quorn) in a mixed green salad with
spinach, chopped apple, walnuts, flaxseeds, peppers, cucumbers,
artichokes, or other veggies (A rice bowl can be similar to this—just
increase the protein and veggies and decrease the brown rice.)
OR



Modifed PB&J: 1 small whole wheat tortilla spread with 2 Tbsp
organic almond or other nut butter, topped with ½ cup low-fat Greek
yogurt and 4 crushed strawberries

3:00 P.M.
SNACK

Protein Peanut Butter Banana: 1 Tbsp nut butter, mixed with ½ oz
vanilla protein powder and enough water to make a spread. Serve
on ½ banana.
OR
1 piece sprouted grain toast with 2 tsp Toasted Almond Spread with
Cinnamon

5:00 P.M.
DINNER

2 cups stir-fry mixed veggies (e.g., cauliflower, broccoli, snap peas,
carrot strips, peppers) over 1–1½ cups cooked quinoa Small side
salad of mixed greens with olive oil vinaigrette
OR
Quinoa, Broccoli, Apple, and Pomegranate Salad with Lime
Vinaigrette over 1½ cups mixed spinach and arugula greens. Save
some for lunches!

MEAL PLAN FOR A WEEKEND DAY WITH MORE
INTENSE TRAINING
TIME
WAKE UP:
7:30 A.M.

8:00 A.M.
BREAKFAST

Coffee with splash of milk
2 slices toasted sprouted whole grain bread with 2 Tbsp
almond or other nut butter and honey
4–6 oz protein drink (e.g., 1 scoop protein powder mixed in 6
oz sweetened milk alternative like almond milk)
OR
Oatmeal with Blueberries and Chia Seeds

9:00 A.M.–12:00
P.M. TRAINING

On the bike:
Hydration: 0.10–0.12 oz per lb per hour hydration beverage.
Drink this beverage with food about 60 minutes into your ride
(assuming you ate breakfast).
Calorie intake on the bike should be 1.3–1.6 food calories per
lb per hour. 1 nut butter sandwich (2 slices low-fiber bread with
1 Tbsp almond or other nut butter and 1 tsp jam), Date
Brownie, 5 small new potatoes (cooked and salted), 3–4 Salty
Balls

On the run:
Calorie intake should be 0.9–1.13 food calories per lb per hour.
If run is more than 60 minutes, try using glucose tablets for the
last 30–45 minutes, one every 5–7 minutes.

12:30 P.M.
RECOVERY

2 scoops protein powder (40 g) in 12 oz fluid with 1 Tbsp
almond or other nut butter

1:30 P.M. LUNCH
(Snack)

2–3 whole grain waffles topped with 20 dry-roasted almonds,
¼ cup fresh blueberries, and 1 Tbsp pure maple syrup
OR



Green Goddess Smoothie plus 2 pieces sprouted whole grain
toast with 1 Tbsp almond or other nut butter
OR
4 oz meat substitute (such as Quorn) in a mixed green salad
with spinach, chopped apple, walnuts, flaxseeds, peppers,
cucumbers, artichokes, or other veggies. Sprinkle with hemp
oil and sea salt.

3:30 P.M. SNACK 15 veggie sticks (carrots, celery, snow peas) and 2–3 Tbsp
hummus and a smoothie with 15 g protein

6:00 P.M. DINNER
(Okay to have beer
or wine but
moderate intake: 1–
2 servings max)

1 cup steamed veggies of your choice
2 cups mixed green salad with ¼ cup berries, ½ chopped
apple, ½ grapefruit, 10 cherry tomatoes, and black beans or
chickpeas, topped with crumbled grain tempeh or Quorn, sea
salt, and pepper (no dressing)
OR
2 cups stir-fry veggies of your choice with 4–6 oz lean protein
(palm size) over 1–1½ cups cooked purple or red rice or
quinoa Mixed green salad with spinach, apple, berries,
grapefruit, tomato, light balsamic vinaigrette, and 2 Tbsp
pumpkin or sunflower seeds
OR
Caramelized Cauliflower and Almond Salad with Cider Vinegar
Vinaigrette

HOT IN HERE: THERMOREGULATION

Hot flashes don’t just happen at night. They can happen anytime, anywhere
and are disruptive no matter when or where they occur. Estrogen is a key
regulator of your autonomic nervous system (ANS), which is responsible for
pumping out fight-or-flight hormones such as epinephrine, norepinephrine,
and adrenaline. Without estrogen to govern it, the ANS goes a little haywire,
causing you to break out in hot sweat and feel panicked.

Not surprisingly, this hormonal havoc can make it harder for menopausal
athletes to perform in the heat, since they are quicker to heat up and less able
to cool down than their younger peers. The biological safeguards that protect
us from overheating can be a little sluggish to kick in. Case in point, one
recent study compared the sweat rate, sweat volume, sweat sodium content,
and level of thirst among three groups of women ranging from
premenopausal (average age 22) to postmenopausal (average age 52) as they
exercised on a treadmill. They found that after menopause, women sweat less



and feel less thirst, which makes sense. Problem is, they are also likely to
have a higher core temperature than younger women, so ideally they should
begin to sweat earlier and get cues to drink sooner.

The solution? Precooling and hydrating are nonnegotiable. Precooling is as
easy as drinking an icy, low-sugar electrolyte drink to reduce core
temperature. (See Chapter 13 for additional precooling techniques.)
Hydrating is as simple as adding 1⁄16 teaspoon of salt to 20 ounces of water
(spoiler alert: plain water doesn’t hydrate—see Chapter 12 for more
information on hydration) or using a low-carbohydrate electrolyte drink. You
should also rely on watery fruits, vegetables, protein drinks, tea, and mineral
waters as means of hydrating throughout the day.

SHOULD YOU TRY MENOPAUSAL HORMONE
THERAPY?
The million-dollar question is, if estrogen is so great for you and protects you in all these
wonderful ways, why wouldn’t every menopausal woman go on menopausal hormone
therapy (MHT, sometimes also referred to as hormone replacement therapy) to put it
back? Well, for a while it seemed like everyone did. But in 2002, a large, decade-long
study revealed that women taking MHT had higher rates of breast cancer, heart attacks,
strokes, dementia, and other health problems compared to those taking dummy pills.
Prescriptions plummeted, and we’ve been scared away from MHT ever since. That is,
until recently.

Today more researchers, scientists, and doctors are reexamining the role of MHT in a
woman’s life. Generally, I advise against MHT, but it can be beneficial to get you
through the worst of the symptoms at the onset of menopause. The general consensus
is that if you and your doctor agree on the hormone therapy route, you should aim to
take the lowest effective dose at the earliest onset of symptoms. Take MHT for the
shortest time possible to limit the risks of ill side effects and disease.

BLOATING AND GI ISSUES

Generally speaking, women are more prone to bloating and GI issues than
men. But there are phases of our lives, particularly perimenopause and
menopause, when this is all the more true. Wildly fluctuating hormones
during these years can send your digestive functions into a tailspin, leading to
diarrhea, vomiting, constipation, and abdominal cramps or pain. High levels
of cortisol—also common during menopause—slow down digestion and
make matters worse.



Sex hormones help control the amount of water your body reabsorbs as it
filters through your kidneys, according to a recent study published in the
American Journal of Physiology—Renal Physiology. When estrogen levels
are high, you reabsorb water and urinate more often. When they fall, you
retain more water, which leads to bloating.

It goes beyond salt and water. You have to consider your overall diet and
nutrition to reduce overall inflammation. Peri- and postmenopausal women
often tell me that when they start a clean diet, they lose 6 to 8 pounds in the
first week and their clothes fit better. It isn’t fat loss, but excess water loss
because they have less inflammation and water redistribution to the blood.
The other significant contributors to bloat are sugar substitutes and sugar
alcohols such as xylitol, mannitol, and sorbitol.

MEMORY AND MOJO COME AND GO
Can’t remember your coworker’s name even though you walk by her desk 10
times a day? Where are your keys? Don’t feel like going to the gym? And
what is the point of working out, anyway? If any of this sounds even vaguely
familiar, don’t worry. You’re not alone. Mood and memory disturbances are
extremely common during menopause, especially in the years leading into it
and the years immediately following your last period.

In the landmark Study of Women’s Health Across the Nation (SWAN),
which included more than 12,400 women between the ages of 40 and 55,
results found 31 percent of premenopausal, 44 percent of early or late
perimenopausal, and 42 percent of menopausal women experienced spells of
forgetfulness. Other research finds that women were also more likely to
suffer from depression during this phase of life, particularly the
perimenopausal period. In fact, perimenopausal women are three times more
likely than premenopausal women to report symptoms of depression.

There’s an important connection here. Estrogen increases the concentration
of neurotransmitters for feel-good chemicals such as serotonin and dopamine,
which have a calming effect on the brain and help boost both mood and
memory. Estrogen also inhibits the stress (fight-or-flight) hormone cortisol.
Progesterone is also connected to mental health, as it can prevent panic
symptoms.

As these hormone levels plummet, you’re extremely vulnerable to anxiety,
depression, and brain fog. It doesn’t take a neuroscientist to tell you that these



symptoms, combined with poor sleep, can kill your motivation pretty quickly.
The transitional years seem the worst, until your brain adjusts to its new

hormonal milieu. But you don’t have to just sit there and stew. In the
meantime, use strategically placed branched-chain amino acids, or BCAAs
(before and after training, as they cross the blood-brain barrier and support
central nervous system actions), try tart cherry juice and valerian to improve
your sleep, and recover well from hard training sessions to support your
changing physiology and moods.

PAIN DOWN UNDER
Many women experience some level of vaginal atrophy as estrogen levels decline
toward menopause. The thinning, drying, and shrinking of the tissues in and around
your vagina can not only make sex more painful, it can also interfere with other physical
activities, such as bicycling and even running, because the exposed skin gets rubbed
raw. If pain is preventing you from exercising and being active, you need to take action.
Lubricants can help mild cases, while a topical estrogen treatment such as a cream,
tablet, or ring can provide relief for more severe cases.

MENOPAUSE AND EXERCISE: JUST THE FACTS
As more and more women are staying highly active into their late forties and beyond, there are a few
specific changes for postmenopausal athletes. Here are some common shifts that occur in menopause
and some possible solutions:

1. Blood vessels are less compliant (meaning blood pressure changes are
slower).
Solution: Consider using a beta-alanine supplement as a vasodilator to
enhance blood circulation during exercise.

2. There is less core-temperature flux tolerance (meaning you can’t
handle heat very well).
Solution: Cooling postexercise is a great way to facilitate bloodflow
for recovery. Use cool towels or cool-water immersion to get a bit of
skin constriction and to push the blood back into central circulation.
During exercise, consume cool foods and fluids. See Chapter 13 for
additional cooling techniques.

3. You start to sweat later in activity and vasodilate longer (meaning
your body tries to get rid of heat by sending more blood to the skin,



known as convective cooling, instead of relying solely on sweating to
cool you off for a longer period of time).
Solution: Focus on hydration—keep food in your pocket and hydration
in your bottle. Using the prehydration technique before racing will
help.

4. There is greater sensitivity to carbohydrates (meaning more blood
sugar swings and less need for carbohydrates overall).
Solution: Aim for a lower carbohydrate intake—between 40 and 50
grams per hour—and increase your calorie intake with mixed
macronutrient foods that contain relatively balanced amounts of fat,
protein, and carbohydrates.

5. Your body uses protein less effectively (meaning that the type and
quality of protein you eat and when you eat it become very important
for building lean mass and holding on to it).
Solution: Take 15 grams of whey isolate or 9 grams of BCAAs 30
minutes before training and 25 grams of mixed whey isolate and
casein within 30 minutes postexercise. (Do not take soy protein
because it doesn’t contain enough leucine for postmenopausal women
to promote muscle synthesis.) For proper recovery, consume another
20 to 25 grams of whey isolate and casein 2 hours after training and
try to have another 10 to 15 grams of protein before bed.

6. Less power production (meaning you have to train for power not for
endurance).
Solution: Focus on power training. The speed and strength of muscle
contractions tend to diminish with age; thus power and speed become
essential aspects of postmenopausal training. See Chapter 7 for
specific exercises to boost your performance.

KEEP YOUR MOMENTUM
For many women, weight gain is one of the most undesirable side effects of
menopause. Physical activity helps halt the upward drift of numbers on the scale.
Research has even pinpointed the exact number of minutes of activity a week you need
to keep weight gain at bay. In a landmark study, scientists tracked the exercise habits
and weight fluctuations of more than 34,000 women (average age 54) for 13 years. On
average the women gained about 6 pounds. Not surprisingly, there was a direct
relationship between how much the women exercised and how much weight they did or



did not gain. The magic number to minimize weight gain? An average of an hour a day.
That’s more than twice as much as the generally recommended 150 minutes a week

(about 22 minutes per day) for general health benefits, which can be hard enough for
some women to carve out in an already jam-packed schedule. On top of that, you may
be fighting against a growing sense of sedentary inertia without even being aware of it.
Though scientists have yet to understand the underlying mechanism, estrogen makes
you move more. In a fascinating 9-month study on rats housed with running wheels, the
rodents that had had their ovaries removed spent significantly less time (by about seven
times) on their wheels than their peers who had dummy surgery that left their ovaries
(and estrogen) intact. Observational studies on humans mirror these findings. Voluntary
physical activity drops by about 230 calories a day during the transition to menopause.

Most of the women I counsel are already highly active. But this insidious sedentary
creep concerns me, because as you may have heard, the hours you spend completely
sedentary, especially sitting, can undo even a good bit of exercise. Canadian
researchers examining the lifestyle habits of 17,000 men and women reported it starkly:
The more you sit each day, the more likely you are to die an early death no matter how
fit you are. That’s sobering.

Recent research finds that 2 minutes of movement an hour is all it takes to protect
yourself. In a study of more than 3,200 people, the US National Health and Nutrition
Examination Survey reported that trading 2 minutes of sitting for 2 minutes of light
activity such as walking down the hall each hour can lower your risk of premature death
by 33 percent. If you work in an office, set your computer alarm to prompt you to move
for a few minutes each hour on the hour to counteract the natural inclination to stay
sedentary.



 With the onset of menopause, estrogen and progesterone diminish.

 Dropping hormones lead to a slew of changes that can make exercise feel harder, including
less-compliant blood vessels (blood pressure changes are slower); it also gets harder to
handle the heat.
 Menopausal women are more sensitive to carbohydrates, so they have more blood sugar

swings and need less carbohydrate overall.

 Your body uses protein less effectively at this time of life, so the type and quality of protein
you eat and when you eat it become very important to build and maintain your muscles.
 High-intensity power training is really important once you hit menopause to prevent muscle

loss and weakness with age.
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DO YOU NEED TO TAKE A PREGNANT
PAUSE?
THINGS ARE A LITTLE DIFFERENT WHEN YOU’RE
WORKING OUT FOR TWO

I remember it as if it was yesterday . . . the moment my life changed forever.
I was out doing my last bike intervals prepping for XTerra Maui. I felt off. I
couldn’t get any power, my heart rate was all over the map, and my boobs
really hurt. In my head I was going over all the scenarios: “Did I not taper
right? Am I getting sick? Is my period coming? Wait, when was my last
period? Ohhhhhh sh*t. No way. It can’t be!”

I finished the workout, more stressed than anything, thinking about the
very real possibility that I was pregnant. But along the thought process, I tried
to reason that I wasn’t. “I can’t be. I’m too lean to get pregnant. My periods
have been irregular. I can’t be fertile.” I got home, went upstairs, peed on
pregnancy sticks (three of them), and they all said the same thing: positive.

“Sh*t, sh*t! Not before Worlds!” I went into my husband’s home office
and said, “Honey, got some news . . . first, we’ve got to go buy some more
pregnancy tests because these three sticks all say the same thing, that I’m
preggers; and next, if I am, I am still going to race in Maui. I’ve worked too
hard to get there, and if anyone can handle the heat and knows about the
female body, it’s your wifey.” Needless to say, we rushed into the car to buy
some more tests, and yep, they all said the same thing. I was pregnant. And
yes, I did go race Maui and finished top 10!

Few times in a woman’s life are as rife with confusion, controversy, and
frankly a whole lot of misinformation than when she’s pregnant. Friends,
family, experts, even total strangers will tell you what you should and
shouldn’t be eating and whether or not you should be doing whatever
exercise you’re doing. Heck, if you followed the American College of



Obstetricians and Gynecologists (ACOG) official guidelines from 1985,
which cautioned women to keep their heart rate under 140 and restrict daily
exercise to 15 minutes or less, you’d barely get out the door before you had
to sit down and take a rest!

For the record, ACOG has since tossed those restrictions, but many myths
and fears from “shaking the baby loose” with too much running to “cooking
the baby” if you get too hot stubbornly persist. Barring pregnancy
complications, exercising during pregnancy doesn’t have to be that
complicated, and it’s really good for you—and the baby.

The current guidelines call for women to engage in 30 minutes or more of
moderate physical activity most, if not all, days a week. In fact, research
papers in the journal Obstetrics and Gynecology clearly call for women to
engage in more vigorous activity (85 percent max heart rate or a 7 on a scale
of 1 to 10), such as riding a stationary bike for 4 to 5 hours a week, during
pregnancy to avoid complications such as gestational diabetes, of which high
levels of physical activity can reduce the risk by 24 percent.

Yet only half of physicians recommend this amount of exercise, and the
majority of pregnant women don’t even come close to this recommendation.
A mere 15 percent of pregnant women hit those very modest exercise marks.
To this day, too many women who weren’t active before they got pregnant
are afraid to start, and too many who did exercise are scared into stopping
completely.

THEN AND NOW
Historically pregnant women worked in fields, and before modern appliances
they performed the hard physical job of feeding, clothing, and cleaning up
after multiple children; however, modern medical associations decided we
were too fragile to exercise much during gestation and started treating
pregnancy almost more like a disease than a natural phase of many women’s
lives. Not all this advice is bad, per se. But some of it is. And it’s easy to see
how any pregnant woman receiving these instructions would be scared
sedentary. Check out these former guidelines (and what we know today).

• Maternal heart rate should not exceed 140 beats per minute. (No longer
true.)



• Vigorous exercise should not exceed 15 minutes in duration. (No longer
true.)

• Exercise in supine (lying down on the back) position should be done
with caution (or avoided) after the fourth month of gestation. (True. In
the second and third trimesters, the weight from lying on your back may
compress the vein that carries blood from the uterus and could limit
oxygen supply to the baby. If you use a bench, set it to incline.)

• Rise from supine (lying down, which you should be avoiding) position
slowly to avoid a drop in blood pressure/dizziness. (True.)

• Avoid exercises that employ the Valsalva maneuver. (True. This
maneuver, where you forcibly exhale while keeping your mouth and
nose shut—generally to lift something heavy—places too much pressure
in the abdominal area and can cause unsafe changes in blood pressure.)

• Avoid exercise in the heat or at levels that increase core temperature
greater than 102°F, because hyperthermia poses a serious risk to the
fetus. (True. Heat risk is real. But without a core-temperature pill,
there’s no way to know this. Oral temperature should not exceed 100° to
101°F. But you’re generally not going to be carrying a thermometer and
taking your temperature while you’re out there. The best way to avoid
heat risk is to exercise in the cool parts of the day. If in the gym,
exercise near ventilation and hydrate with a cold beverage. Use your
head. You can feel when you’re getting uncomfortably warm.)

• Caloric intake should be adequate for both exercise and fetus. (True.
You need about 300 extra calories, not counting exercise. Extra calories
for training depend on duration. As in any sound training program, go
out well fed, eat during exercise lasting longer than 90 minutes, and eat
a recovery snack with a mix of carbs and protein within 30 to 60
minutes of finishing.)

• Regular exercise (three or more times per week) is preferable to
intermittent activity. (True. Moving every day for 45 to 90 minutes is
ideal, even when you feel like crap. Light exercise helps with blood
circulation and hormone fluctuations.)

• Avoid ballistic (jerky, bouncy) movements. (True. You want to go easy
on your joints, which are already stressed.)



• Vigorous exercise should be preceded by a warmup and followed by a
period of gradually declining activity. (Still true, pregnant or not.)

• Minimize competitive activities. (Not necessarily true. Contact sports
are out. But golf or tennis—if you already play—are completely safe.
Taking up a new sport isn’t advisable.)

• Avoid deep flexion or extension of joints because of connective tissue
laxity. (Mainly true. But if you’ve been doing these movements prior to
pregnancy, such as yoga, and have the range of motion, then it’s okay.)

• Consume liquids liberally. (True. Hydration is very important. Consume
high-water fruits and veggies, soups, teas, watered-down juice, bubbly
water, whatever you like. Amniotic fluid and increased blood volume
demand increased fluid intake, as does thermoregulation.)

So let’s set the record straight. Unless you have serious complications (see
“Take a Break from Exercise”), you should definitely exercise during
pregnancy. If you are athletic—and if you’re holding this book in your hands,
chances are good that you are—you can continue to be so even after you get
the positive sign on the pregnancy test.

Training during pregnancy is good for you and the baby on many levels.
Expecting moms who are physically active during their pregnancies improve
their physical fitness. In fact, you might even see a bigger boost. In one study
of female runners, those who kept running during their pregnancy actually
improved their max VO2 (the benchmark of aerobic fitness) 8 to 10 percent
more than their nonpregnant peers. Exercise also helps to prevent excessive
weight gain (especially in already-overweight moms; see the weight gain
chart) and gestational diabetes; boosts mood; and improves posture, muscular
strength, balance, and endurance. It can also help moms to sleep better and
preps the body for the hard work of labor!

If it’s doing all those great things for you, imagine what it’s doing for the
mini-you growing in your uterus. Just as exercise keeps your blood vessels
healthy and supple, it helps improve the health of your baby’s so they’re
more resistant to future cardiovascular disease. Likewise it builds a strong,
healthy endocrine system and improves metabolism—yep, even in utero—so
your baby has a lower risk of childhood obesity–related diabetes. They’re not
only likely to have a healthier birth weight, but also children of vigorous
exercisers are lighter and leaner at 5 years of age without any differences in



height, head circumference, cognition, and brain development than children
of sedentary moms.

To sum it up, exercising early in your pregnancy has a profoundly positive
effect on your developing baby, as it stimulates placenta growth and function
as well as the organs and systems of your baby. Staying active through the
later stages of your pregnancy keeps your baby’s growth and development on
track. All this good stuff happens with just 30 to 45 minutes of exercise a
day.

Of course, many of you are accustomed to more—maybe a lot more—
exercise than that. If so, the big question on your mind is, how much is too
much? It’s a good question, because though exercise is safe and smart during
pregnancy, there still can be risks. And since it’s pretty difficult to do studies
on pregnant women, there’s not a huge body of research on the upper limits.
But now 40 years into Title IX and millions of active, athletic moms both
professional and amateur to learn from later, we have a good handle on where
the real risks lie and what to worry (and not worry) about.

RECOMMENDED WEIGHT GAIN DURING PREGNANCY
PREGNANCY

BMI
BMI TOTAL WEIGHT

GAIN (LB)
RATES OF WEIGHT GAIN 2nd and 3rd

Trimester (lb/week)
Underweight <18.5 28–40 1

(1–1.3)

Normal weight 18.5–
24.9

25–35 1
(0.8–1)

Overweight 25.0–
29.9

15–25 0.6
(0.5–0.7)

Obese ≥30.0 11–20 0.5
(0.4–0.6)

Source: Institute of Medicine

YOUR BODY IS SMART; SO ARE YOU
A lot happens during the 40 weeks you spend growing a human inside you.
Your blood volume expands 50 percent, or about a gallon jug’s worth. You
gain weight, gradually at first, just a few pounds during the first trimester and
overall about 25 to 35 pounds for an average-weight woman (underweight
women should gain up to 40, overweight women as little as 15). Your body



also starts preparing you to give birth by pumping out a hormone aptly named
relaxin that increases the laxity and mobility in your joints so you can open
up your pelvis to let the baby come out.

So even if you continue your regular activities, how you train is going to
change because you’re changing. And that’s where some of the legitimate
concerns arise. For one, that weight you’re gaining isn’t where you’d
typically carry it—all in the front (though yes, you’ll gain a bit in the back,
too). So your center of gravity, balance, and coordination will be affected.
That in combination with the loosey-goosey joints can increase your risk of
injury. Your cardiovascular system is going to be taxed to the max because of
the massive demands of the fetal-placenta unit (the placenta receives blood
from both you and the developing baby). At term, your bloodflow to the
placenta is approximately 600 to 700 milliliters (one big bike bottle’s worth)
per minute. Add in the demands of your exercising muscles, and it’s easy to
see how sudden shifts in circulation can make your blood pressure take a
plunge and cause dizziness. Finally, your core body temperature shifts pretty
dramatically. As your metabolism speeds up, you create more heat.
Fortunately, however, pregnant women do seem particularly good at
regulating their core body temperature and don’t have as dramatic an increase
in body temperature during exercise as those who are not pregnant.

What’s the real risk of all this for the baby? Well, “excessive” exercise
may put her or him at risk of hypoxemia (inadequate oxygen), hypoglycemia
(low blood sugar), and hyperthermia (excess heat). Sounds scary! But let’s
look a little more closely at what’s really happening. While it’s true that when
you exercise you do reduce bloodflow to the placenta and use precious
resources such as oxygen and glucose (blood sugar) to fuel your working
muscles, the body is very wise and good at meeting its (and your growing
baby’s) needs.

Nestled inside the placenta, the baby has relatively little demand for
oxygen, and the vessels of the placenta allow for more oxygen extraction
from the red blood cells than the mother’s body does.

Frankly, pregnant athletes are generally unable to maintain what would be
considered dangerously vigorous levels of training. It takes a lot of energy to
grow a human, and many women are simply too fatigued to train at
prepregnancy levels even if they want to. My coauthor, Selene Yeager, a
triathlete and semiprofessional mountain bike racer, trained all the way
through her pregnancy, but there were still days—especially early on—where



she opted to curl up in the corner of her office and take a nap rather than even
try to lace up her running shoes, because she was bone tired.

Also, by the second trimester, your heart at rest is working about 40
percent harder as it pumps out more blood with every beat, causing your
heart rate to increase by 15 percent. When you consider how much harder
your cardiovascular system is working even when you’re just sitting around,
common sense tells you that your exercise ceiling is going to be lower.

Not surprisingly, you need more oxygen—about 10 to 20 percent more at
rest—when you’re pregnant. Yet the very act of breathing gets harder as the
baby grows and takes up more space, restricting your diaphragm. You may
feel short of breath even before you take a single step or pedal stroke.

And let’s talk weight gain. You not only have ever-increasing baby weight,
but you’re also going to have some fluid retention (many women get swollen
legs, feet, and hands). As you grow increasingly heavier, you’re going to
slow down. That’s just physics.

As mentioned earlier, your core temperature is elevated and you’re more
sensitive to ambient temperatures. Overheating remains one of the most
worried-about risks for exercising moms-to-be. Play it smart. Exercise in the
cool parts of the day or in air-conditioning. Drink cool fluids before, during,
and after exercise. Walk instead of run to reduce heat production, and pay
attention to your body!

As an active woman, you’re used to pushing through discomfort.
Obviously pregnancy isn’t really the time to be pursuing PRs, but it’s actually
very difficult to become anaerobic during pregnancy even if you want to.
Your body is too busy doing other work. When you do feel energetic enough
to do some vigorous exercise, you may indeed divert some bloodflow from
the uterus to your muscles, but this hasn’t been shown to have a long-term
impact on the baby. In fact, women who exercise have better bloodflow to the
placenta when they’re not exercising, so it’s likely beneficial for the baby’s
development in the long run.

TAKE A BREAK FROM EXERCISE
You absolutely can’t exercise during pregnancy and immediately after if you have any of
these conditions:
Ruptured membranes
Preeclampsia
Stitch in the cervix



Pregnancies of twins

Or are at a higher risk for the following:
Premature labor
Placenta previa
Bleeding in the second or third trimester
Significant heart and/or lung disease
Previous miscarriage or premature birth
Mild to moderate cardiovascular and/or respiratory disorder
Poorly controlled systemic disease (such as hypertension)
Twin pregnancy (after 28th week)
Extreme morbid obesity
Heavy smoker (please stop)
Small for dates in current pregnancy

MOM-TO-BE EXERCISE RX
The best exercise prescription for pregnant women isn’t dramatically
different from that of a nonpregnant woman: Do cardio exercise, such as
running, cycling, elliptical training, walking, and swimming, for 30 to 60
minutes most days a week. Add in some resistance training two times a week.
Adjust according to how you feel as your body changes. The only activities
that are off-limits are those that carry high risk of injury and/or put an
inordinate amount of strain on you and the baby, such as scuba diving,
downhill skiing, contact sports, and high-altitude training. The goal of
strength training should be to increase strength and endurance in your upper
and lower body for postpartum lifting, not for competition or to improve your
physique. That means lower weight and higher reps. For instance, if you
usually do leg presses with 50 pounds for 8 to 12 reps, try 30 pounds for 15
to 20 reps. Here are some trimester-by-trimester exercise guidelines:

First Trimester
For some women these first 3 months are the worst: Fatigue, morning
sickness, and shifts in your blood circulation can leave you wiped out.

Cardio: Weight, balance, and stability aren’t really a challenge yet. Do
your favorite activities, eliminating those that carry excessive risk of crashing



or hurting yourself like technical mountain biking. As always, listen to your
body.

Resistance training: Focus on strength, stamina, and building muscle
memory, which will serve you well once the baby is born. Core strength is a
must. Perform exercises that strengthen your entire core (abs, back, waist,
and pelvis) so it can support you like an internal corset, giving your body
strength and resilience as your belly grows.

Second Trimester
This is often referred to as the golden period as energy levels return and you
start to show and feel the baby moving. At this point your growing belly will
start to alter your posture, stability, and balance. This is the phase in which
you might experience round ligament pain, which is a sharp, jabbing feeling
in the lower belly or groin on one or both sides. Round ligaments are the
thick ligaments that connect the front part of your uterus to your groin where
your legs attach to your pelvis. They can become strained during this
trimester.

Cardio: Impact may become less comfortable as your belly gets bigger
and your body feels heavier. Spinning, swimming, and low-impact fitness
classes might be the ticket.

Resistance training: Focus on posture, core stability, and balance.
Perform exercises to keep your spine in a proper neutral upright position,
since this is when your back and neck will start to feel the strain of all the
weight you are carrying in front. Core stretching and strengthening will help
stave off round ligament pain.

Third Trimester

The homestretch can be the hardest for physical activity simply because
weight gain and belly size have reduced your lung capacity. You may also
feel general discomfort (aches, pains, urge to pee, swelling, and so on).

Cardio: Running might now become shuffling, and you may need to raise
the bars on your bike (indoor or outdoor) to make room for your belly.

Resistance training: Focus on flexibility, joint mobility, and labor prep.
Perform exercises to strengthen the pelvic-floor muscles. These will also



keep the pelvis, spine, and hips mobile, while relieving discomfort and
preparing you for labor.

MYTH BUSTING: WHAT TO SAY TO THE NAYSAYERS
No matter what you do, there will be folks who wag their fingers and chastise your decision to keep
your regular slot at SoulCycle rather than take to the couch during your pregnancy. Here are some of
the most common myths my clients hear from the doomsayers in their lives and the reality check I give
them to stand their ground.

MYTH: If you weren’t exercising before you got pregnant, now isn’t the time to start.
REALITY: Pregnancy is the ideal time to start moving. If you are just starting out, walking is
the perfect place to start, and walking is not deemed unsafe. The real hazard is inactivity,
which contributes to excess weight gain, high blood pressure, and aches and pains, as well
as a higher risk of C-section and gestational diabetes.

MYTH: Exercise causes an increase in early pregnancy loss, stillbirth, or neonatal
death.
REALITY: There is no evidence of any increase in miscarriage risk, stillbirth, or neonatal
death with exercise. Quite the contrary, exercise improves placenta growth and fetal
development.

MYTH: Resistance training during pregnancy can cause joint injury because relaxin
makes ligaments feel looser, so you’re at a higher risk of hurting yourself.
REALITY: The relaxin risk is mostly a theory. There is a lack of reputable studies showing
increased risk of injury, though it makes common sense that there might be. But now isn’t
the time for power lifting anyway (you can assure your concerned family and friends that
you’re not lifting a bus). Keep in mind that you’re going to need to be strong once the baby
comes, and strength training is the best way to prepare. In a 12-week study of 32 pregnant
women who’d never done any weight training, the researchers found that they improved
their strength (as measured on the leg press) by 36 percent by lifting just twice a week.
They suffered no injuries, and their blood pressure didn’t rise during or after the workouts.
As soon as the women learned and employed proper breathing techniques, any minor side
effects such as dizziness, headache, and pelvic pain subsided.

MYTH: If you are very athletic, you need to greatly dial down your exercise intensity.
Otherwise you’ll go too hard, overheat, and deprive the baby of oxygen.
REALITY: You will naturally need to taper down your intensity. You are not going to be
setting any personal bests or winning races in the next 9 months, so you shouldn’t be doing
high-intensity interval training right now. But maintaining your training is fully appropriate
with your doctor’s approval. Your body is accustomed to the stress of exercise, so your
typical state of being and your existing metabolism are based on a level that includes
exercise. There’s a greater risk of weight gain, decreased fitness, and less-than-optimum
fetal development if you suddenly stop exercising.

MYTH: Running is unsafe during pregnancy. You might shake the baby loose.
REALITY: As long as you have no pain or change in joints, it is fine. The baby is cushioned



by amniotic fluid and cannot be shaken loose. Round ligament pain can inhibit pace, stride,
and ability to maintain current speed and distance. So listen to your body; slowing down will
happen, and that’s okay.

MYTH: You shouldn’t work your abs. Lying flat on your back can compress the vena
cava and cut off oxygen to the placenta.
REALITY: You need a strong core, and doing Kegels isn’t enough! True, you should ditch
the crunches (honestly, they’re not very functional anyway, since they only work the rectus
abdominals and not much else). Instead try key core moves such as side planks.

REAL MOMS ON THE MOVE
The best evidence of the benefits of exercise comes from the real women I’ve
worked with over the years. Here’s a snapshot of four first-time moms, their
exercise decisions, and their outcomes.

THE RECREATIONAL EXERCISER
A 35-year-old woman who exercises most days a week for general fitness and
enjoyment, including yoga once a week, cardio two times a week, and resistance
training one time per week. Prepregnancy her BMI is 22 and her body fat is 26
percent.

During her pregnancy, she increased her aerobic exercise to 3 or 4 days per
week at 70 to 85 percent of her maximum heart rate in accordance with the
current guidelines. She strength trained 3 days per week with two gym circuits
and a prenatal Pilates class. She also practiced prenatal yoga.

She carried the baby for 39 weeks and gained 22 pounds overall. The baby was
born weighing 7 pounds, 11 ounces. She did not experience any complications
such as gestational diabetes, preeclampsia, or morning sickness.

THE COMPETITIVE TRIATHLETE
A 28-year-old competitive triathlete who trains 15 to 18 hours per week doing a
combination of swimming, biking, running, TRX training, and yoga. Prepregnancy
her BMI is 19 and her body fat is 14 percent.

Since there were no specific pregnancy guidelines for athletes, she dialed back
her physical activity to the current guidelines. She lowered her aerobic exercise
to 70 to 85 percent of her maximum heart rate by walking and swimming three
times per week. She did a low-weight strength-training routine three times a week
consisting of two gym circuits and a prenatal Pilates class. She also practiced
prenatal yoga.

She carried the baby for 41 weeks and gained 41 pounds overall. She was
unsuccessfully induced, which resulted in an emergency C-section. The baby
was born weighing 8 pounds, 6 ounces. The mom developed gestational
diabetes, severe morning sickness, and edema.

THE ELITE RUNNER



A 32-yearold competitive runner who logs 77 to 80 miles per week with two hard
workouts and a 100-minute long run every week. Prepregnancy her BMI is 18.2
and her body fat is 14 percent.

During her pregnancy, she continued training at the same prepregnancy level
with a few modifications. She reduced her intensity and distance on the track and
added strength training for posture and core strength. She defined her runs by
time rather than distance.

She carried the baby for 38 weeks and gained 15 pounds overall. The baby was
born at 7 pounds, 6 ounces. She did not experience any complications such as
gestational diabetes, preeclampsia, or morning sickness. She was able to
continue running until she gave birth and resumed running 2 weeks postdelivery.

THE ELITE CYCLIST
A 38-year-old competitive cyclist who logs 18 to 20 hours per week training
during the race season from February to October. She also strength trains and
practices Bikram yoga. Prepregnancy her BMI is 18.2 and her body fat is 11
percent.

She suffered from severe nausea and vomiting throughout her entire
pregnancy, which put her at risk of low birth weight and other complications. She
only felt relief when she was physically active. During the first trimester, she
continued to cycle outdoors but reduced her intensity and distance. She didn’t
vary the terrain from normal, but she did stop group riding for fear of group
crashes. She continued to strength train for posture and core strength and kept
up Bikram yoga. In her second trimester she still cycled outdoors, but on flatter
roads, limited hills, and on nontechnical mountain bike trails. She added
swimming to her routine and replaced Bikram yoga with vinyasa. In her third
trimester she still cycled outdoors on flat roads with a modified road bike; she
also went hiking and swimming, and continued strength training. She actually
rode her road bike on the day she went into labor.

She carried the baby for 39 weeks and gained only 6 pounds total. Because of
the lack of weight gain, induction was scheduled, but she went into labor
naturally the night before. The baby was born at 7 pounds, 3 ounces. She did not
experience any additional complications and was able to return to cycling 3
weeks postdelivery.

EATING FOR TWO OR JUST YOU
Let’s be perfectly clear. Even though you are in fact nourishing yourself to
sustain two lives, you are not literally eating for two when you’re pregnant,
because one of you is really pretty small! That’s not to say you don’t need to
take in more fuel for both of you. You do, but generally only about 100 more
calories a day in the first trimester and 300 more calories a day in the second
and third trimesters than what you consumed prepregnancy.

In fact, fascinating research shows that your intestines change during



pregnancy to allow you to absorb more energy and nutrients from the same
amount of food while you’re pregnant, so you don’t need to be a nonstop
eating machine for 9 months. Pretty cool, when you think about it.

Of course, it is always important to eat a balanced, clean diet—and it’s
even more important when you’re pregnant, because what you eat is the main
source of nutrients for your baby. If there is any time to make the switch to
avoiding processed foods, it is now.

By eating a healthy, balanced diet, you’re more likely to get the nutrients
you and your baby need. But you will need more of the essential nutrients
(especially calcium, iron, and folate) than you did before you became
pregnant. Most women can meet their increased needs with a healthy diet that
includes plenty of fruits, vegetables, whole grains, and proteins. According to
ACOG, you should try to eat a variety of foods from these basic food groups.
If you do, you are likely to get all the nutrients you need for a healthy
pregnancy.

Key Nutrients You Need
According to ACOG, you and your baby need these key nutrients and dietary
components for a healthy pregnancy:

Calcium: Helps to build strong bones and teeth. Main sources include
milk, cheese, yogurt, and sardines. During pregnancy you need 1,000
milligrams (mg) daily.

Iron: Helps red blood cells deliver oxygen to your baby. Sources include
lean red meat, dried beans, peas, and iron-fortified cereals. During pregnancy
you need 27 mg daily.

Vitamin A: You need this vitamin for healthy skin, eyesight, and bone
growth. Carrots, dark, leafy greens, and sweet potatoes are good sources.
During pregnancy you need 770 micrograms daily.

Vitamin C: Promotes healthy gums, teeth, and bones and helps your body
absorb iron. Good sources include citrus fruit, broccoli, tomatoes, and
strawberries. During pregnancy you need 85 mg daily.

Vitamin D: Aids your body in the absorption of calcium to help build your
baby’s bones and teeth. Sources include exposure to sunlight, fortified milk,
and fatty fish, such as salmon. During pregnancy you need 600 IU daily.

Vitamin B6: Helps form red blood cells and helps your body use protein,



fat, and carbohydrates. You can find vitamin B6 in beef, liver, pork, whole
grain cereals, and bananas. During pregnancy you need 1.9 mg daily.

Vitamin B12: Helps form red blood cells and maintains your nervous
system. You can find this vitamin only in animal products. Good sources
include liver, meat, fish, poultry, and milk. During pregnancy you need 2.6
micrograms daily.

Folate (folic acid): A B vitamin important in the production of blood and
protein, it also reduces the risk of neural tube defects (a birth defect of the
brain and spinal cord). You can find folate in green, leafy vegetables, liver,
orange juice, legumes (beans, peas, lentils), and nuts.

You must get at least 400 micrograms of folate daily before pregnancy and
during the first 12 weeks of pregnancy to reduce the risk of neural tube
defects. During pregnancy, doctors recommend you get 600 micrograms
daily.

Protein: You need additional protein to support the growth of your baby
but also your own lean mass (you are getting stronger by having to support
more total body weight). In general aim for 75 to 100 grams of protein per
day. Lean meat, poultry, fish, and eggs are great sources of protein. Other
options include dried beans and peas, dairy products, and nut butters.

Water: Dehydration is a huge issue during pregnancy, and ironically I
ended up in the emergency room with an IV a few times from morning
sickness during my own pregnancy. Trying to stay hydrated with a queasy
stomach isn’t easy. The best way to maintain hydration is to eat watery fruits
and vegetables; have soups, teas, and sparkling waters; and add a dash of salt
to plain water. You can also use a low-carbohydrate electrolyte drink, but not
sugar-free; you do not want the sugar substitutes. Boosting fluid absorption is
essential, and it can help to drink this during labor as well.

Finally, during pregnancy, some foods can cause harm to a developing baby.
Be sure that all meats are thoroughly cooked to avoid exposure to
toxoplasmosis, salmonella, and other harmful bacteria. Eliminate alcohol and
reduce or eliminate caffeinated beverages (soda, coffee) from your daily
intake.

BEWARE PREGOREXIA



At any given time, one-third of American women are trying to lose weight, according to
the most recent Gallup Health and Healthcare poll. Worse, a recent survey by Self
magazine in partnership with the University of North Carolina at Chapel Hill reveals that
75 percent—three-quarters—of women have disordered eating behaviors that include
serious illnesses such as anorexia and bulimia. What does this have to do with
pregnancy? Well, those same women often get pregnant, and those body issues and
food obsessions don’t necessarily go away. In fact, sometimes they worsen. Though
pregorexia, the fear of gaining weight during pregnancy, isn’t yet a formally recognized
medical condition, it is very much a real concern.

Experts estimate that about 30 percent of pregnant women actually don’t gain enough
weight. Though not all of them are pregorexic, it’s a growing concern as celebrity culture
celebrates women who have the perfectly sized baby bumps and get back into
prepregnancy shape quickly. Eating disorders—including those that come about during
pregnancy—aren’t something you can handle alone. If you are restricting calories,
skipping meals, deliberately exercising to excess, and/or obsessing about food and
weight gain, tell your doctor and ask to be referred to a specialist. You can beat this and
be healthy for you and your baby. But you can’t do it alone . . . and you aren’t alone.



 Exercise during pregnancy is encouraged (unless there is a serious medical condition) for
both your and your developing baby’s health.

 Your body is smart; it will tell you what you can and cannot do (e.g., you won’t be able to go
anaerobic).
 Weight gain is a normal, healthy part of pregnancy; expect to gain about 15 to 35 pounds,

depending on your starting weight.

 The best exercise prescription for pregnant women isn’t dramatically different from that of a
nonpregnant woman: Do cardio exercise, such as running, cycling, elliptical training, walking,
and swimming, for 30 to 60 minutes most days a week. Add in some resistance training two
times a week. Adjust according to how you feel as your body changes.
 It takes fewer calories to “eat for two” than traditionally thought: generally only about 100

more calories a day in the first trimester and 300 more calories a day in the second and third
trimesters than what you consumed prepregnancy.





5

MAKING WEIGHT
STRONG, HEALTHY BODIES COME IN MANY SHAPES
AND SIZES. HERE’S HOW TO MAKE THE MOST OF
YOURS.

What is it about body weight and women? We are constantly bombarded with
messages about weight, leanness, optimal body weight for performance,
health, and of course appearance. I have yet to meet a woman who has
always had a healthy relationship with her weight. In fact, most women I’ve
worked with, competed against, or just generally have gotten to know have
had at least one period of disordered eating, if not a full-blown eating
disorder, in their lives. Frankly, most women battle with their weight most of
their lives—myself included.

The core of the problem, I believe, is the very notion that there is one
magic weight we should be. It simply doesn’t exist. Across my competitive
life, my race weight has varied by nearly 20 pounds. I raced an Ironman at
147 pounds, my bike race weight was 132 pounds, my XTerra weight was
136 pounds, and now I sit at 128 pounds doing mostly CrossFit. Yet despite
the fact that I was competitive at all those weights, I was always striving to be
thinner, since that was the message that coaches had drilled into my head
from an early age. I’ve seen it across the board from all ages of female
athletes. At some point their coaches have said, “If you would only lose X
amount of weight, you’d be so much faster,” and the idea stayed with them.
But remember my core philosophy: You have to work with your physiology,
not against it.

Take Katie Compton, professional cyclo-cross racer for Trek Factory
Racing, as a prime example. Katie, also known as KFC for Katie F*cking
Compton, is the most dominant female cyclo-cross racer in the world. She
has amassed more than 20 World Cup wins and four medals at the Cyclo-



Cross World Championships, racking up an astonishing triple-digit Union
Cycliste Internationale (UCI) wins, making her the most successful US cyclo-
cross athlete, male or female, in the sport. She has the won the USA Cycling
Cyclo-Cross National Championships Elite Women’s title every year from
2004 to 2010, and 2012 to 2015. You’d think this would be a woman at peace
with her weight. Hardly.

“I’ve struggled my whole life trying to lose weight and not be too big, and
I have never been happy with how much I weighed or how I looked, and it
sucks,” she says plainly. “It’s true that running and cycling are easier if
you’re a smaller person, but that doesn’t mean you can’t optimize your
genetics to be better if you’re not naturally small, which I am not. I have the
big-girl gene.”

At her heaviest, Katie weighed in at 172 pounds. “I was eating bay fries
and buffalo wings and drinking beer, so that wasn’t healthy. But I was still
winning races because I got by on power and technical ability. I’d cleaned up
my diet some by the time I went to race the Swiss World Cup in Europe. But
I was still 155 pounds, and the coaches let me know I was too fat. Every time
I ate something, they’d be like, ‘Do you need to eat that?’ And I was like,
‘Yes, I’m hungry and I’m not going to drop 20 pounds by tomorrow.’”

So she decided to get thin. “I started counting calories, and I was hungry
and miserable all the time, but I got down to the low 130s. I did that for a
year or so, and I felt like I could climb and accelerate better, but it was
unsustainable. I started having thyroid problems and had no energy, and my
performance declined. I started eating again and my weight went back up, but
at least I could compete.”

Now Katie tunes in to her body and works with her physiology instead of
incessantly fighting against it. “Now I eat when I’m hungry, and I eat
healthy. I keep my weight in check by not gaining too much muscle, which I
put on really easily. I stick to yoga and Pilates for cross-training, and, of
course, I ride my bike. I also decided to compete in the types of races that suit
my body type. I could work really hard to be a World Cup mountain bike
racer, but I’ll never be as light as I need to be, and I’d be racing for midpack.
Instead, I focus on cyclo-cross, where I can use my size and power to my
advantage.”

She encourages other women to do the same. “As long as you’re eating
healthy with the right balance of nutrients, your body is going to find its set
point. Just be comfortable with it. You can’t fight your genetics forever; it



just makes you hold on to weight because you’re starving yourself. Find your
set point and live your life and be happy there.”

YOU ARE MORE THAN A NUMBER
It’s tempting to end the chapter right there, really. Eat healthy (see Chapter
10 for specific how-tos), find your set point, and be happy. But I realize that
you’re looking for a bit more guidance than that. My first bit of advice is to
step off the scale for at least a month. Too many women allow themselves to
be defined by a number, and it’s generally one that is grounded in nothing
more than a notion of what they think they should weigh.

Though I understand wanting to track progress if you’re trying to get lean,
the scale isn’t the best measurement of success. How good you feel and how
your clothes fit are better indications of progress. I would also encourage you
to identify your somatotype, which, as Katie’s case illustrates, is your natural
shape and size. Most of us can slot our overall build into one of three general
categories (recognizing that there are a wide variety of shapes and sizes even
within these categories).

• Ectomorph: You tend to be long limbed and not particularly muscular.
You can be “skinny fat,” meaning you’re a relatively low weight and/or
small size yet still have high body fat.

• Mesomorph: You find it supereasy to build muscle mass, and you are
generally proportionally built.

• Endomorph: You are generally softer and rounder and tend to store fat
easily.

Once you identify your somatotype, start following the specific eating and
training advice in this chapter and see what happens. Give yourself at least a
month to let your body adjust before you step back on the scale. Or, even
better, skip the weigh-in altogether and get your body composition tested
with dual-energy x-ray absorptiometry (DXA), so you know how much of
your mass is lean tissue and how much is fat.

Body composition is liberating because it gives you something to focus on
in a good way—lean body mass. No matter what the scale says, if you’re in a
healthy body-composition range, you’re all good! Your ideal body



composition depends on your goals. If you’re a competitive athlete, your aim
is likely the lower end of the body-fat percentage scale (again, taking your
somatotype into consideration), but remember that you are never gunning for
zero fat, and lower is not always better. Women naturally have more fat than
men, as we have a greater amount of essential fat (fat needed for bodily
functions, from forming reproductive tissue to aiding the absorption of
vitamins consumed in different foods). The body-fat ranges for optimal
health are 14 percent to 30 percent for women and 6 percent to 25 percent for
men. Don’t get too hung up on trimming every little ounce, however. If
you’re at the lower end of the body-fat spectrum but your fitness level falls
under general fitness or athlete, you’re not going to gain performance
benefits by focusing on fat loss. And you might just make yourself sick. Here
are the ranges according to fitness levels.

BODY FAT RANGES ACROSS HEALTH AND FITNESS LEVELS

WOMEN (%) MEN (%)
Essential fat 10–12 2–5

Athletes 12–22 5–13

General fitness 16–25 12–18

Good health 18–30 10–25

Too high/obese ≥31 ≥25

Eating as an Ectomorph
Ectomorphs are the body type that is the most resistant to weight gain
because of a fast metabolism. In other words, ectomorphs are often able to
overeat while gaining little or even no weight. People with this body type
have little observable body fat, are only lightly muscled, and have a small
frame (and joints). Basically your genetic makeup limits your ability to put
on muscle mass. When training, focus on power and resistance training to
build strength.

To maximize body composition (lean-mass gain, body-fat loss) as an
ectomorph, eat good-quality fats with moderate protein intake of 25 to 30
grams per meal (four meals per day if you have a pretraining mini-meal)
along with good-quality carbohydrates. On non–training/exercising days, skip
the pretraining and morning snack: Breakfast is hearty enough to carry you



through to lunch. If you have afternoon snacks, you may want to make your
dinner intake a bit lighter than what is written here.

SAMPLE MEAL PLAN TO KEEP YOUR METABOLISM ON POINT
AS AN ECTOMORPH
TIME FOOD OR WORKOUT
WAKE UP: 6:00 A.M.
PRETRAINING:
MINI-MEAL

Coffee
6 oz vanilla almond milk with 15 g protein powder
OR
1 piece sprouted whole grain toast with 1 Tbsp almond or another
nut butter

6:30–7:45 A.M.
POWER TRAINING

Running hill repeats, followed by plyometrics

8:00 A.M.
POSTTRAINING:
BREAKFAST (Try to
eat within the 30-
minute recovery
window.)

Coffee
Quinoa Bowl
OR
2 pieces sprouted whole grain toast with 2 Tbsp almond or other nut
butter Green Goddess Smoothie

10:30 A.M. SNACK 1 piece fresh fruit with ¼ cup mixed nuts and 4 oz low-fat Greek
yogurt

12:30 P.M. LUNCH Sandwich with 2 slices sprouted whole grain bread with 2 Tbsp
hummus, sliced tomato, avocado, and carrots
½ cup quinoa or barley with 1 hard-cooked organic egg or 4 oz lean
protein
1 piece fresh fruit: apple, orange, kiwifruit, or banana
OR
Mixed green salad with 4 oz cold-water fish or grilled chicken over
spinach with chopped apple, walnuts, flaxseeds, peppers,
cucumbers, artichokes, or other veggies
½ cup quinoa or sprouted brown rice

3:30 P.M. SNACK 8 oz green tea or coffee with one of the following: 15 veggie sticks
(carrots, celery, snow peas) and 2–3 Tbsp hummus
OR
½ cup plain 2% Greek yogurt with ½ cup fresh berries and 1 Tbsp
sliced roasted almonds
OR
2 slices sprouted whole grain bread with 2 Tbsp almond or other nut
butter

5:30 P.M.
PREDINNER SNACK

15 veggie sticks (carrots, celery, snow peas) and 2–3 Tbsp hummus

7:30 P.M. DINNER Seafood red curry with eggplant and broccoli over 1 cup brown rice
or quinoa
OR



6 oz salmon or lean bison with a side of 1 cup steamed veggies 2
cups mixed green salad with ¼ cup berries, ½ apple, ½ grapefruit,
10 cherry tomatoes, and ¼ cup black beans or chickpeas, topped
with 2 scrambled egg whites, sea salt, and pepper
OR
2 cups stir-fry veggies of your choice with 4–6 oz lean protein (palm
size) over 1–1½ cups cooked purple or red rice or quinoa Mixed
green salad with spinach, apple, berries, grapefruit, tomato, light
balsamic vinaigrette, and 2 Tbsp pumpkin or sunflower seeds

8:30 P.M. EVENING
SNACK

20 g casein protein with 4 oz tart cherry juice

Eating as a Mesomorph
Mesomorphs can lose and gain weight easily, are able to build muscle
quickly, and usually boast an upright posture. This body type tends to have a
long torso and short limbs. Women with a mesomorph body type are strong
and athletic. Mesomorphs excel in explosive sports—that is, sports calling for
power and speed. The reason for this talent lies in the type of muscle
mesomorphs possess. Mesomorphs have a higher percentage of fast-twitch
fibers and will gain muscle mass more quickly than any other body type.
Basically your genetic makeup suits power and strength. For training, focus
on moderate endurance training, high-intensity interval training (HIIT), and
plyometrics. You can add in Pilates or yoga to lengthen with strength.

To maximize body composition (lean-mass gain, body-fat loss) as a
mesomorph, eat good-quality fats with moderate carbohydrates and consider
timing your protein and branched-chain amino acid (BCAA) intake. On non–
training/exercising days, skip the pretraining snack and just have the green
tea or coffee in the afternoon. Eat your usual predinner and evening snacks.

SAMPLE MEAL PLAN TO KEEP YOUR METABOLISM ON POINT
AS A MESOMORPH
TIME FOOD OR WORKOUT
WAKE UP: 6:00 A.M.
PRETRAINING

Coffee
6 oz unsweetened vanilla almond milk with 5 BCAAs

6:30–7:45 A.M. Hydration during workout
CrossFit or endurance tempo

8:00 A.M. POSTTRAINING:
BREAKFAST (Try to eat

Coffee
3 egg whites with 1 yolk (cooked however you prefer), ¼



within the 30-minute
recovery window.)

avocado, 2 corn tortillas, 1–2 oz Cheddar cheese, ¼ cup
low-fat cottage cheese, with 2–3 Tbsp salsa
OR
Sauté of purple potatoes, spinach, and beets with 4 oz
lean protein topped with sliced orange or grapefruit

10:30 A.M. SNACK 2 hard-cooked eggs with 1 piece fresh fruit
¼ cup mixed nuts

12:30 P.M. LUNCH Mixed green salad with 4 oz cold-water fish or lean protein
over spinach or kale with chopped apple, walnuts,
flaxseeds, peppers, cucumbers, artichokes, or other
veggies
OR
6–8 sushi rolls with avocado and 1 cup miso soup
OR
16-inch quinoa tortilla filled with ⅓ cup hummus, 4 oz fish
or chicken, and unlimited veggies (lettuce, cucumbers,
tomatoes, etc.) 1 piece fresh fruit: apple, orange, kiwifruit,
or banana
OR
4 oz grilled chicken with 1 small sweet potato, 2 cups
mixed green salad, and ½ avocado

3:30 P.M. SNACK 8 oz green tea or coffee with one of the following: Mix ½
Tbsp nut butter with ½ oz vanilla protein powder and a
splash of water to make a spread. Serve with ½ medium
banana.

OR 5:30 P.M. PREDINNER
SNACK

1–2 Vegan Nut Butter Balls

7:30 P.M. DINNER 2 cups stir-fry veggies of your choice over 1 cup cooked
sprouted brown rice or quinoa
Small side salad of mixed greens with olive oil vinaigrette
OR
Quinoa, Broccoli, Apple, and Pomegranate Salad with
Lime Vinaigrette. Save some for lunch! with 2 slices
sprouted whole grain bread and 1–2 tsp salted butter
OR
Warm Potato Salad with Broccoli and Cranberries and
Orange Vinaigrette over arugula with 4 oz lean protein of
choice

8:30 P.M. EVENING SNACK 20 g casein protein with 4 oz tart cherry juice

Eating as an Endomorph
Endomorphs are the body types that are most likely to feel like they drew the
short straw. Endomorphs naturally tend to have curvy, fuller figures and
struggle to keep their body-fat percentage in check. The most difficult



challenge for endomorphs is perhaps to find out that they are in fact an
endomorph. Why? Once you know you are an endomorph, you know that
you were born this way. It can be difficult to come to the realization that you
are likely to gain weight very easily.

You have the type of metabolism that is not forgiving. However, this
doesn’t mean you are destined to be overweight or even obese. As an
endomorph, you have to make a conscious, concerted effort to do the things
your body should be doing for you automatically. If your body isn’t
instinctively telling you to move more, you have to make sure that exercise is
part of your daily routine. If your metabolism is sluggish, you need to eat the
right foods that will fire up your metabolism. Training-wise, high-intensity
activities such as HIIT and CrossFit are great, as are weight training and
moderate endurance training. As an endomorph, eat good-quality fats and
protein and limit your carbohydrate intake to maximize body composition
(lean-mass gain, body-fat loss) and to control insulin and blood sugar. On
non–training/exercising days, have breakfast within 45 minutes of waking up
and skip the pre- and posttraining snacks. Be sure to temper your afternoon
snack to your appetite.

SAMPLE MEAL PLAN TO KEEP YOUR METABOLISM ON POINT
AS AN ENDOMORPH
TIME FOOD OR WORKOUT
WAKE UP: 6:00
A.M.
PRETRAINING

Coffee
½ banana or apple with ½ cup fat-free Greek yogurt
OR
6 oz unsweetened vanilla almond milk with 1 scoop protein powder

6:30 A.M. HIIT
SESSION

Running: 10- to 15-minute warmup, then 4 rounds of: 200-meter
sprint, 30 jumping squats, 200-meter sprint, 20 pushups, 200-meter
sprint, 10 burpees, 20 Tabata V-ups (or situps), and cooldown

7:30 A.M.
POSTTRAINING
(Try to eat within
the 30-minute
recovery window.)

½ cup fat-free Greek yogurt with 10 almonds and ½ apple
OR
1 slice sprouted whole grain toast with 3 oz low-fat Cheddar or Colby
cheese with sliced tomato and avocado

9:00 A.M.
BREAKFAST

Coffee
2 poached eggs with spinach sauté (use butter or grapeseed oil) on 2
slices of sprouted whole grain toast
OR
½ cup steel-cut oats soaked overnight in almond milk, topped with 1
Tbsp walnuts, ¼ cup blueberries, and ¼ cup 2% Greek yogurt



OR
Green Goddess Smoothie
OR
2 protein pancakes (use flapjack mix or a protein powder–based
recipe) with fresh blueberries or strawberries

11:30 A.M. SNACK 2 hard-cooked eggs with 1 piece fresh fruit

1:30 P.M. LUNCH 16-inch whole wheat pita filled with ⅓ cup hummus, unlimited veggies
(lettuce, cucumbers, tomatoes, etc.), and 1 cup fat-free cottage
cheese or ½ cup tuna in water
1 orange or 2 tangerines
OR
Large mixed salad with 4–6 oz grilled chicken over spinach with
almonds or walnuts, berries, tomato, cucumber, and chopped apple.
Sprinkle with hemp oil and sea salt.
OR
1 medium white corn tortilla spread with 2 Tbsp almond or other nut
butter, topped with ½ cup low-fat Greek yogurt or ricotta cheese and 4
crushed strawberries

4:30 P.M. SNACK 8 oz green tea or coffee with one of the following: 1 apple with 2 oz
low-fat cheese
OR
4 slices lean turkey lunchmeat with 4 strawberries
OR
1 cup steamed edamame with 1 oz Brazil nuts

6:30 P.M. DINNER 4–6 oz lean beef, chicken, or cold-water fish, with 1 cup steamed
veggies 2 cups mixed green salad with ¼ cup berries, ½ chopped
apple, ½ grapefruit, 10 cherry tomatoes, and ¼ cup black beans or
chickpeas, topped with 2 scrambled egg whites, sea salt, and pepper
OR
2 cups stir-fry veggies of your choice with 4–6 oz lean protein (palm
size) over 1–1½ cups cooked purple or red rice or quinoa Mixed
green salad with spinach, apple, berries, grapefruit, tomato, light
balsamic vinaigrette, and 2 Tbsp cashews or almonds

8:30 P.M.
EVENING SNACK

20 g casein protein with 4 oz tart cherry juice

GET LEAN ADVICE FOR EVERY BODY TYPE
You’ll notice that nowhere in this book do I recommend counting calories.
That’s because the quality of your food is far more important for getting lean
than the number of calories it contains. The entire low-fat debacle was based
on the fact that fat is more calorie dense than carbs or protein, so if we don’t
eat it, we’ll eat fewer calories and get lean. But it didn’t work out that way.
We ate empty calories that didn’t satisfy us, and we got heavier.



What’s more, the whole notion that 3,500 calories equals 1 pound (hence,
shave 500 calories a day to lose a pound a week) is completely false.
(Moreover, recent research has shown that this number is actually closer to
4,200 calories because of the effects different foods have on our hormones.)
Higher-calorie foods such as nuts, avocado, olive oil, and so forth are exactly
what you need to be healthy and lean. Besides, research shows that the
mental effort of counting calories causes stress, fatigue, and burnout and
leads to bingeing because you feel miserable and deprived.

And if all that wasn’t enough, a recent study of men and women who
created a 3,500-calorie deficit by either dieting or exercising showed that
when the women exercised, their appetite remained stable, but when they
slashed calories by eating less, the hormones that affect appetite spiked and
they got hungrier and ate more. Dieting isn’t natural and doesn’t work. Don’t
do it. Do this instead:

Eat low on the food chain. Eat food that you recognize as food from the
earth, choosing local and/or organic when possible, as pesticides can cause
inflammation and interfere with normal metabolism.

Time your intake. Don’t go into an exercise session totally fasted,
especially in the morning, when cortisol levels are at their highest; just a
small snack with protein and carbs (about 150 calories total) before you head
out will counter some of the cortisol. The most important thing, though, is
postexercise recovery. Get that protein (30 grams) or BCAA dose (5 to 7
grams) in within 30 minutes of finishing your session. It doesn’t have to be a
special supplement; it can be a split meal. For instance, you have the protein
component of your breakfast within 30 minutes of your workout, then have
the rest of your meal within 90 minutes of finishing your session. This will
still work to knock down cortisol.

Don’t fast. Please, please, don’t do intermittent fasting. Fasting drives
cortisol up, creating an elevated baseline of cortisol, which promotes fat
storage. Also, long-term elevation of cortisol can become adrenal fatigue.

Maintain a base. Aim for about 180 to 200 grams of good-quality
carbohydrate intake a day through grains, fruit, veggies, and low-sugar bread.

Focus on body composition, not weight on the scale. It is less stressful,
and we aren’t in the superskinny “Kate Moss is cool” era any longer. Strong
is the new skinny!



FIT YOUR FRAME
“Big boned” has become somewhat of a snarky phrase meaning “fat.” But it’s
real. Our skeletons can be small, medium, or large. That’s why there’s a 35-
pound difference between the highest and lowest medically recommended
weights for any given height. A small-framed 5'5" woman may hit her set
point at 118 pounds, while a larger-framed gal may find hers at 155 pounds.

To determine your frame size, measure the distance between the two little
bones on either side of your elbow. Hold your arm at a 90-degree angle with
your palm facing yourself. With your other hand feel the two bones that make
up the outer edges of your elbow joint. Place your index finger on one of the
bones and your thumb on the other. Then measure the distance between them
(or better yet, have a friend do it). Use the chart to determine your frame size.
These measurements are for a medium-size frame. If your measurements are
lower for your height, you have a small frame; if they’re higher for your
height, your frame is large.

MEDIUM-FRAME MEASUREMENTS FOR WOMEN
HEIGHT ELBOW BREADTH

4'10"–4'11" 2¼"–2½"

5'0"–5'3" 2¼"–2½"

5'4"–5'7" 23⁄8"–25⁄8"

5'8"–5'11" 23⁄8"–25⁄8"

6'0" 2½"–2¾"

Once you have your frame size, use the chart below to determine your
healthy weight range according to your frame size. Again, I don’t really
emphasize numbers on the scale, but I like this chart because it highlights that
healthy women come in many shapes and sizes.

WEIGHT CHART FOR WOMEN, BASED ON FRAME SIZE
HEIGHT SMALL MEDIUM LARGE

4'10" 102–111 109–121 118–131

4'11" 103–113 111–123 120–134

5'0" 104–115 113–126 122–137

5'1" 106–118 115–129 125–140



5'2" 108–121 118–132 128–143

5'3" 111–124 121–135 131–147

5'4" 114–127 124–138 134–151

5'5" 117–130 127–141 137–155

5'6" 120–133 130–144 140–159

5'7" 123–136 133–147 143–163

5'8" 126–139 136–150 146–167

5'9" 129–142 139–153 149–170

5'10" 132–145 142–156 152–173

5'11" 135–148 145–159 155–176

6'0" 138–151 148–162 158–179

EATING 1,000 MORE CALORIES EACH DAY AND FINALLY
LEAN

Cammie Urban, 48, came to me specifically to “up her game.” She was a mountain bike
racer in her early twenties, but she took a break when she had kids. When her high
school–age daughter Kelsey started racing, Cammie was eager to jump back into
competition. But she wasn’t producing the power she wanted to be successful.
Unsurprisingly, she simply wasn’t eating enough—not even close.

“My daughter and I were both cutting calories to lose weight. But it turns out we were
actually doing more harm than good because we weren’t fueling properly. My muscle
was really breaking down because I wasn’t giving it the glucose it needed for fuel or the
protein it needed to rebuild. We were also avoiding fat at all costs—another big
mistake,” says Cammie.

As a result, they were hungry all the time and weren’t getting lean, but instead
actually losing muscle and power along with it. The first thing I had them do was eat a
big breakfast—a bowl of steel-cut oats with blueberries and protein powder—especially
on training days. Next, they eat on the bike, (see Chapter 11 for specific exercise-
fueling guidelines) and have a recovery drink the moment they get off their bikes. They
are now eating more nutrient-dense foods, including healthy fats, quinoa, and other
grains, along with plenty of protein, and of course, veggies and fruit. “I’ve just about
doubled my food intake,” says Cammie. “Before I was limiting myself to 1,300 calories a
day. Now I’m closer to 2,300, I’m leaner than ever, and my power has gone up. I’m
never hungry on the bike, and I have great confidence that I’m fueling myself optimally.”

That confidence resulted in a 2015 masters world championship title. Amazing what
the right fuel can do!

KEY ACTIONS



1. Get quality sleep; at least 7 to 8 hours. Less than 7 hours is associated with
greater cardiovascular and metabolic disease risks and reduces the amount of
time your body has to repair.

2. Front-load calories toward the beginning or middle of the day. The body is
primed for food and is less sensitive to carbohydrates in the morning to midday.
Growth and repair happen while sleeping, so protein is essential in the evening.

3. Increase vitamin D, calcium, and magnesium as well as protein and fat intake
and eat more throughout the day. Limit dried fruit and instead eat more fresh
citrus fruits.

4. Marry fruits, veggies, and grains with protein to decrease the impact of
carbohydrate sensitivity.

5. Increase B12-rich foods such as eggs and fish.

A NOTE ABOUT THIS FOOD PLAN
As we approach menopause, our bodies become more sensitive to carbohydrates and
have a harder time repairing (which is why we need more frequent doses of amino
acids). The concept behind this plan is to encourage the selection of nutritious foods
that enhance liver and muscle glycogen storage and to improve body-fat loss as well as
lean-mass preservation and gain. Expanding overall food choices will allow for greater
micronutrient (vitamin and minerals) intake.

Body-composition changes are also affected by the types of carbohydrates you
consume and when you eat them. The body is primed for a carbohydrate load first thing
in the morning and toward midday (trying to boost blood glucose levels for the brain,
heart, lungs, kidneys, and other organ systems). As the day wanes, the body becomes
more adept for protein, especially in the midafternoon and toward bedtime. Protein is
key for many cellular processes and muscular repair, which occur while you sleep. The
key to general eating is to plan several small meals throughout the day, with greater
emphasis on complex carbohydrates in the morning toward midday and a greater
emphasis on quality protein midafternoon through the evening.

Choosing foods that are moderate to low on the glycemic index will help curb blood
sugar fluctuation throughout the day. Another way to moderate the effect of simple
sugars and carbohydrates is to add protein, which is why protein is such an important
asset in this plan.

CAMMIE’S DAILY FUEL PLAN TO OPTIMIZE BODY
COMPOSITION AND RECOVERY
The emphasis here is not on weight change, but on improving overall body composition.
Based on Cammie’s body composition, height, and current weight (around 125 pounds),
focus was placed on eating at regular intervals throughout the day and implementing
some high-intensity interval training. By fueling her body when she needed it, she
recovered faster and became leaner and stronger. With a focus on health and
performance, this was the best power-to-weight ratio for Cammie.

Grams of carbohydrate per day: 195–210
Calories: 780–840
Grams of protein per day: 115–125
Calories: 460–500



Grams of fat per day: 80–95
Calories: 720–855

Baseline calories per day: 1,960–2,195
(40 percent carbohydrate, 25 percent protein, 35 percent fat)

Keep in mind that this caloric intake is a recommended baseline, and it is specific to
Cammie’s plan. The lower end of the spectrum is for rest and recovery days; the upper
end of the spectrum is for long training days and does not include calories from training
food. When the volume and intensity of exercise increases, the body’s caloric and
nutrient needs will change.

MEAL PLAN
This meal plan includes a morning strength-training session and an afternoon ride.
Carbohydrate choices are essential—choose nutrient-dense, complex carbs. Try to eat
more veggies and fruit for your carbohydrate choices outside of training. (See Chapter
10 for daily nutrition recommendations.) Incorporate 80 to 95 grams of fat in your diet
each day. The main focus is on protein with a bit of fat and carbohydrates. The
recommended carb choices are mainly fruit and veggies with a bit of bread here and
there.

SAMPLE MEAL PLAN FOR MORNING STRENGTH SESSION
AND AN AFTERNOON RIDE
TIME FOOD
WAKE UP: 6:30
A.M. 7:00 A.M.
BREAKFAST

Latte with fat-free or 2% milk or milk alternative 2 poached eggs
with spinach sauté (use butter or grapeseed oil) on 2 slices
sprouted whole grain toast
OR
½ cup steel-cut oats soaked overnight in almond milk, topped
with 1 Tbsp walnuts, ¼ cup blueberries, and ¼ cup 2% Greek
yogurt
OR
Green Goddess Smoothie

8:30–10:00 A.M.
STRENGTH
TRAINING

Hydration only: 16 oz fluid with 5g branched-chain amino acids
(BCAAs) added

10:30 A.M.
POSTSTRENGTH
RECOVERY

10 almonds in ½ cup cottage cheese, sprinkled with cinnamon
OR
1 apple with 1 oz cheese

12:30 P.M.
LUNCH

6–8 sushi rolls with avocado and 1 cup miso soup
OR
16-in. quinoa tortilla filled with ⅓ cup hummus, unlimited veggies
(lettuce, cucumbers, tomatoes, etc.), and 4 oz fish or chicken 1
piece fresh fruit: apple, orange, kiwifruit, or banana
OR
1 gluten-free bagel with lox, cream cheese, tomato, avocado,
salt, and pepper, with ½ cup fat-free Greek yogurt or kefir or



cottage cheese, 20 almonds, and ½ apple
OR
4 oz grilled chicken with 1 small sweet potato, 2 cups mixed
green salad, and ½ avocado

4:30–6:00 P.M.
TRAINING RIDE

Hydration: Drink to thirst for the first 90 minutes, then remember
to sip 0.10 to 0.12 oz per lb per hour of a hydration beverage if
you ride longer.
Food: Calorie intake on the bike should be 1.3–1.6 food calories
per lb per hour. (For reference: 2.2 kg = 1 lb.)
If you have eaten within 2 hours, you can afford to be low on
intake the first hour, then use potatoes or sandwich bites for fuel.

6:30 P.M.
RECOVERY
SNACK (Try to
eat within the 30-
minute recovery
window.)

16-oz smoothie made with 1 frozen banana, ½ cup fat-free milk, 1
scoop protein powder (20–25 g), and ½ cup low-fat
(unsweetened) yogurt

8:00 P.M.
DINNER

Seafood red curry with eggplant and broccoli over 1 cup brown
rice or quinoa
OR
1 cup steamed veggies
6 oz salmon or lean bison or Quorn over 2 cups mixed green
salad with ¼ cup berries, ½ chopped apple, ½ grapefruit, 10
cherry tomatoes, and ¼ cup black beans or chickpeas, topped
with 2 scrambled egg whites, sea salt, and pepper
OR
1 cup broth-based soup (miso, vegetable)
6–8 oz lean protein (salmon, chicken, lamb, or try sautéing
mushrooms and chickpeas with tamari and sweet chili sauce)
with 1 heaping cup broccoli cooked with 1 tsp olive oil Mixed
spinach salad: 1½ cups spinach, ½ chopped apple, ½ grapefruit,
1 Tbsp seeds, crumble of feta cheese, and 4 avocado slices
(equivalent to ⅓ avocado)



 Your weight and body composition depend on your somatotype: ectomorph, mesomorph, or
endomorph. Eat and exercise for your physiology.

 Don’t get caught up in the numbers on the scale. Body composition is what counts.
 One pound does not equal 3,500 calories. Stop counting calories.

 Don’t fast. As a woman, especially, it can make you fatter.
 Front-load your food, especially carbohydrates, in the early parts of the day when your body

is primed to burn them.



6

CORE STRENGTH, STABILITY, AND
MOBILITY
INJURY PREVENTION FROM THE INSIDE OUT

Core strength has been a hot term in the fitness industry for more than a
decade. Unfortunately, in far too many instances, it’s become synonymous
with six-pack abs. Those are nice, but the core doesn’t stop where your shirt
hem ends. In fact, for women, our core pretty much starts there.

As a woman, you generate the lion’s share of your strength and stability
from your hips. And though women do have powerful legs, we tend to have
relatively poor core strength by comparison, which can set us up for a world
of hurt in places such as the soccer field or basketball court.

In the wake of Title IX and the expanding sea of young women playing
sports, there has been a tidal wave of ligament blowouts. Statistics show that
female athletes are two to eight times more likely to suffer a hobbling knee
injury than their male counterparts (depending on the sport). That not only
hurts your playing ability (not to mention long-term mobility) but also rattles
your confidence and robs you of the stress relief and joy you receive from
playing your sport.

A few of the factors that make our hinges more injury prone are out of our
control. Our undulating hormones may make our connective tissues more lax
at certain times of our cycle. We have wider hips that make us more likely to
be a bit knock-kneed and therefore at risk to cave in and tear the ACL when
we jump and land (it also can lead to excessive foot pronation and ankle
issues). We’re also just smaller than men. That means the ACL itself is
smaller, as is the notch through which the ligament connects to the femur. It’s
not just your knees. Women’s shoulders are vulnerable as well. Weaker
shoulder muscles and looser supporting tissues mean our shoulder joint is less
stable than men’s. Before you go cursing your genetic makeup, however,



know this: Injuries to both of these areas are easy to avoid. It just takes some
attention to your core—your full core, which I define as everything but your
head and arms and legs.

STRENGTHEN YOUR STEERING WHEEL
I once heard a very wise physical therapist (PT) describe the butt—an
essential and overlooked part of your core—as the steering wheel and
stabilizer for the legs. If you don’t have a solid command of the steering
wheel, the legs will go every which way. Brilliant analogy! I’ve actually seen
it in action. The same PT showed me video clips of Serena Williams, who,
let’s face it, is as strong as they come, jumping off a box. As she landed, you
could clearly see her knees collapsing inward—an ACL risk—because she
was using her quads—her dominant muscles—to do all the work. That’s a
very common imbalance in women, and your quads can’t stabilize you,
which sets the stage for not only ACL risk but also any number of lower-
body strains and sprains as some muscles pull double duty while others fail to
pull their weight.

When your glutes (butt muscles) are strong, they snap into action first to
keep your pelvis rock steady and allow your quads to go where they’re
supposed to go rather than collapsing inward. Moving upward from the waist,
strong abs, obliques, and back muscles help keep everything in line, so you
move as one solid unit.

Note, nowhere in this process should you be doing crunches. If you are still
doing crunches or situps, stop right now. You want your core exercises to
make you look like a tall, straight bamboo stalk, not a bendy straw. Too many
of us already resemble bendy straws from all the hunching we do. Crunches
perpetuate that bendy straw posture because they do absolutely nothing for
your glutes and back, which hold you upright, while putting you in the same
forward flexed position you’re in all day long. Honestly, crunches aren’t even
that great at strengthening your abs. In a head-to-head face-off published in
Medicine and Science in Sports and Exercise, researchers found that the
plank position made the abdominals work twice as hard as traditional
crunches. As a bonus, planks strengthen your shoulders, back, and glutes,
which improves your posture and helps you stand straighter.

While we’re talking planks and posture, I want to call attention to the inner
unit of your core, which is the deepest abdominal muscles that act like Spanx



to hold your whole midsection—front and back—firm and tight. That inner
unit needs to be strengthened before you even think about forming a six-pack.

When your entire torso—collarbone to hip bones—is strong and solid, so
are you. You’ll stand straighter, move better, and be far less likely to get hurt.
Case in point, take dancers, who, unlike many traditional sport athletes,
concentrate on developing core strength as the foundation of their every
move. One very telling study compared the biomechanics of 40 elite modern
and ballet dancers (20 men and 20 women) and 40 team sport athletes (20
men and 20 women) as they performed single-legged drop landings from a
12-inch platform.

Dancers of both sexes and the male team athletes all landed with their
knees straight and steady. The female athletes? Not so much. Like Serena and
so many women athletes, their knees caved inward. The dancers also had
greater trunk stability than the team sport players. Not surprisingly, both male
and female dancers have a far lower incidence of ACL injuries than team
sport athletes.

Research has shown that when women perform preventive exercises to
strengthen these key areas, they absolutely have fewer injuries, says Holly J.
Silvers, MPT, of the Santa Monica Sports Research Foundation, who has
developed an ACL injury prevention protocol called prevent injury and
enhance performance (PEP). “We know that women have muscle imbalances
and movement patterns that put them at a higher risk for these injuries,” she
says. “We also know that we can decrease the number of ACL injuries that
are occurring, because we’ve done it.”

Though sports clubs have been slow to implement ACL injury prevention
programs, the ones that have, such as the Pepperdine University basketball
program, have seen huge success. At Pepperdine, Silvers’s plan reduced ACL
injuries by 100 percent by the next season—the players had zero blown
ligaments, compared to their usual two per year. In a separate study of more
than 2,100 female soccer players, there was an 88 percent reduction of ACL
tears among those practicing PEP training for a year.

A Simple Plan to Strengthen Your Core and Prevent Injury
These key moves from the PEP plan will help keep your core and steering
wheel stable and strong. For optimal results do 2 sets of each exercise 3 days
a week.



WALKING LUNGE
(1 minute or 3 sets of 10 reps)
Strengthens the glutes and quads muscles and improves balance and stability
Take a giant step forward and lunge forward, leading with your right leg. Drop the back knee straight
down, keeping your front knee over your ankle (you should be able to see your toes). Push off with
your right leg and lunge forward with your left leg, repeating the move. Control the motion and try to
prevent your front knee from caving inward.

MAKE IT HARDER: Hold dumbbells.



SINGLE TOE RAISE
(1 minute or 2 sets of 30 reps)
Strengthens the calf muscle, improves glute strength, and increases balance
Stand up with your hands on your hips. Bend the left knee up and contract your right glute and tighten
your abs to maintain your balance. Slowly rise up on your right toes while keeping your balance. You
may hold your arms out parallel to the floor to help stabilize. Slowly lower to the ground for a full set
and switch to the other side.

MAKE IT HARDER: Hold dumbbells.



BRIDGE WITH ALTERNATING HIP FLEXION
(15 reps per side)
Strengthens the outer hip muscles and glutes
Lie on your back with your knees bent and feet on the ground. Raise your butt up off the ground and
squeeze. Lift your right foot off the ground and make sure that your right hip does not dip down. Lower
your right foot and repeat the move on the left side for a full set.

MAKE IT HARDER: Perform a full set per side rather than alternating.



PLANK WITH KNEE DIPS
(10 dips per side)
Strengthens the abdominals, shoulders, hips, and glutes
Get into a pushup position, extending your arms so your hands are on the floor directly beneath your
shoulders and your legs are straight with your weight on the balls of your feet. Keep your abs taut and
your body in a straight line. Pull your abs in and slowly drop and tap the floor with your left knee.
Straighten your left leg and repeat the move with the right knee. Return to a straight plank position for a
full set.

MAKE IT HARDER: Perform the same move with your elbows bent and upper body



propped on your forearms.



SIDE PLANK
(Hold for 20 to 30 seconds per side.)
Strengthens the abdominals, obliques, and shoulders
Lie on your right side with your legs extended and feet and hips stacked. Prop your upper body up on
your right elbow and forearm. Raise your hips until your body forms a straight line from your ankles to
your shoulders. Hold this position. Flip around so that you’re lying on your left side and repeat. For a
beginner modification bend your knees and keep your lower legs on the ground.



MAKE IT HARDER: Add a twist. Bend your top (nonsupporting) arm and put that
hand behind your head, elbow pointed toward the ceiling. Keeping hips stacked,
slowly rotate your torso, bringing your elbow toward the floor. Rotate to start.
Repeat for a set of 6 to 8 reps. Then switch sides.

WHAT’S YOUR ACL RISK?
Are you at high risk for ACL injury? Laura Ramus, PT, ATC, founder of
GirlsCanJump.com [inactive], a site devoted to ACL tear prevention, says you can
answer that question with a few simple screens. “We examined almost 1,000 athletes
and came up with an eight-point screening program to predict an athlete’s risk,” she
says. Her goal is to make this screening preseason protocol for girls entering sports, but
you can use it, too. Here’s what to look for:

FOOT TYPE: Check your feet. Do you have either flat feet or high arches? Both
increase ACL injury risk. Flat feet predispose you to pronation (a foot that collapses
inward), so your knees are more likely to cave in when you land. High-arched feet are
rigid, so your ankles may not flex enough when you jump, putting more stress on your
knees.

FLEXIBILITY: Bend your wrist and try to touch your thumb to your arm. If you reach,
you’re excessively flexible, which increases your risk because your muscles have to
work extra hard to keep your body in proper alignment when you stop suddenly and/or
change directions on the run.

QUAD DOMINANCE: Hop up and down. What muscles do you feel working most? If
you feel your quads springing into action first, you, like many women, are quad
dominant. You need to practice engaging your glutes and using them as your prime
mover to protect your knees.

LANDING STABILITY: Stand on a step or box and jump down. Your knees should
bend straight out in front of you when you land. Caving in is a big red flag for ACL injury
risk. Glute strength and pelvic stability are paramount for healthy knees. Stand

GLUTE STRENGTH: on the edge of a step so your foot runs parallel with the step
and let one leg dangle off the edge. Does your pelvis stay square or droop? Any dipping
means weak glutes and puts you at risk.

CORE STRENGTH: Lie on your back and bend your hips and knees 90 degrees.
Contract your abs and try to pull your knees to your chest. Can’t make it? You’re far
alone. Most of the athletes Ramus screens can’t. It means you have a tight back, weak



core, and poor trunk stability, which are directly related to a higher risk of ACL injury.
LEG DOMINANCE: Draw a square on the floor and hop forward and back and side-

to-side as many times as you can on your right leg for 30 seconds. Then repeat with
your left. The results should be within 10 percent of each other. If not, you have too
much leg dominance on one side.

SQUAT FORM: Hold a broomstick overhead and squat down so your hips fall below
knee level. Your heels should stay firmly planted on the floor and the stick directly
overhead. If your heels come up or the stick falls forward, you’re a candidate for an ACL
injury.

Think Mobility over Flexibility
You can’t address core stability without talking about flexibility, and more
importantly, mobility, which is what women should really concentrate on.
Simply being flexible, as many women are, is not necessarily advantageous
when it comes to having optimum mobility—the ability to move your body
the way you want without being restricted by stiffness or imbalances, or, of
course, injury.

To explain it, I’ve called in the assistance of Kelly Starrett, DPT, a coach,
physiotherapist, and mobility guru, whose book Becoming a Supple Leopard
is one of the best books on the subject I’ve ever seen.

“Flexibility describes the properties of a rubber hose,” says Dr. Starrett.
When most people talk about flexibility, they’re talking about their range of
motion around a joint, which has more to do with connective tissues such as
ligaments than it does muscles. We know that women have higher levels of a
hormone aptly named relaxin that softens and relaxes ligaments in the joints,
creating elasticity of the connective tissues. This may weaken the ability of
your lumbar spine (lower back) to withstand impact and twisting forces,
which increases your risk of knee injuries and lower-back injuries, which are
even more common during PMS and menstruation.

There are also women who are hypermobile, such as longtime yogis and
gymnasts.

“When your tissues are more lax, your joints don’t have the integrity they
should because they’re stretched out,” says Dr. Starrett. This impairs your
proprioception, the sense of where your limbs are oriented in space and in
relation to one another, which is a huge factor in mobility and stability. When
you’re not getting that proprioceptive feedback, your movement patterns are
thrown off. That’s why it’s actually advantageous to have a little healthy



stiffness in the joints as opposed to being very lax. Dr. Starrett says, “A stiff
athlete leans into the stiffness for support as they move. When you’re
hypermobile, you have to actually know the end of your range of motion in a
conscious way.”

Everyone’s lumbar spine has some wedge-shaped vertebrae—similar to
wedgeshaped bricks or stones that architects use to create arches—that create
the natural curvature of the spine. Women have three of these wedge-shaped
vertebrae as opposed to just two in men. This again is one of Mother Nature’s
pregnancy-preparation designs.As a pregnant woman’s belly grows, she can
lean back further (up to 28 degrees) through the spine to balance her center of
gravity over her hips and maintain her balance. The downside of this adaptive
feature is that some women become permanently stretched into a position of
exaggerated lumbar curvature, which in turn tips your pelvis forward and
starts inhibiting muscles in the trunk and pelvic floor, which can lead to
incontinence problems.

Even if you never get pregnant, your spine can become similarly
compromised if you spend a lot of your time in high heels, because those
Manolos put you in a similar position where your body is being tipped
forward—this time by the high heels—and you compensate by leaning back.
“I see a lot of professional women who have their lumbar spine in a terrible
position all the time, and the body adapts around that position,” says Dr.
Starrett.

Your spine isn’t the only joint structure that is affected by spending
inordinate amounts of time walking around in heels. With your feet in plantar
flexion, your ankles are also affected. “Women who wear high heels most of
the time end up with shorter heel cords, which in turn prevents the ankle from
rotating and moving through its full range of motion when you’re not in high
heels,” says Dr. Starrett. “You start to walk and strike the ground with your
feet turned out to accommodate the shortened heel cord.” In a 2010 study,
researchers found that women who wore heels 2 inches or higher 5 or more
days a week had calf muscles that were an average of 13 percent shorter and
Achilles tendons that were 22 percent thicker than their flat-shoe-wearing
counterparts.

Put it all together—the naturally curved lumbar spine, possibly shortened
heel cords, and the wider pelvis that creates a bit of knock-kneed stance—and
you can see why proper mobility absolutely trumps flexibility. Wearing heels
as little as possible can help, as can the strengthening moves in the simple



plan for injury prevention. The exercises not only help to build injury-
preventing strength but can also improve your stability and mobility.

BRACE YOURSELF
A properly braced neutral spine is the bedrock from which all safe, dynamic, and high-
volume athletic movement is generated says Dr. Kelly Starrett, who teaches a bracing
sequence I highly recommend all women practice until it becomes automatic. The
beauty of this sequence from Dr. Starrett’s book Becoming a Supple Leopard is that it
starts with your feet and works systematically up to your head to ensure that you
address any improper postures that you might have adopted over time. Practice this on
its own a few times a day and employ it before strength training.

STEP 1: SCREW YOUR FEET INTO THE GROUND
Position your feet directly under your hips and parallel to each other. Now screw your
feet into the ground by exerting force in an outward direction from your hips. Externally
rotate your right hip and press your right foot into the ground in a clockwise direction
and externally rotate your left hip and press your left foot into the ground in a
counterclockwise position.

STEP 2: SQUEEZE YOUR BUTT
Set your pelvis in the proper, neutral position by squeezing your glutes. Activate your
glutes and then reduce the tension to maintain a neutral pelvic position.

STEP 3: INHALE AND LOCK IT IN
Your glutes set your pelvis in position, and your abs lock it in. Lock your pelvis and rib
cage in place by taking a big breath in through your diaphragm with your glutes
squeezed.

STEP 4: EXHALE AND BALANCE YOUR RIB CAGE
Exhale, and as you do, balance your rib cage over your pelvis and tighten your belly.
You’re not sucking in or drawing in your belly. You’re stiffening it into place as you
exhale. This creates intra-abdominal pressure around your spine.

STEP 5: NEUTRALIZE YOUR HEAD AND SHOULDERS
Rotate your shoulders back, widen your collarbones, and turn your palms up toward the
sky. As you do, center your head over your shoulders, focusing your eyes forward. The
goal is to set your head and shoulders in a neutral position and to align your ears over
your shoulders, hips, and ankles.

STEP 6: FULLY BRACED
Let your arms fall to your sides so your thumbs point forward and your shoulders remain
externally rotated. You should be standing with your ears over your shoulders, your rib
cage over your pelvis, and your hips over your knees and ankles, fully braced and ready
to go.



 Your “core” is more than your abs: It’s everything but your limbs. Women especially need to
strengthen theirs to protect their joints.

 Kick the crunches to the curb. You spend enough time bending forward. Switch to planks
instead.
 Flexibility is overrated and sometimes detrimental. Aim for optimum mobility instead.

 Too much time in high heels can harm your calves and back.
 Your glutes and hips are your body’s steering wheel. Keep them strong for better balance

and stability.
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POWER UP
STRONG IS NOT ONLY SEXY—IT’S ESSENTIAL

As a woman, you have few precious natural resources as important as your
muscles. They’re what keep you strong, able, and independent. They’re also
frighteningly easy to lose. Around age 30, women begin to lose muscle
density. Lean muscle mass slips away to the tune of about 3 percent per
decade between the ages of 30 and 80, while strength declines 30 percent
between the ages of 50 and 70 and takes a major nosedive after that.

The researchers of the landmark Framingham Study drove this home when
they reported that 40 percent of women between the ages of 55 and 64; 45
percent of women between 65 and 74, and 65 percent of women between 75
and 84 could not lift 10 pounds! Ten pounds! That’s a bag of cat food.

As women, we start out with less muscle than our male peers, and we lose
more with age because our hormones aren’t conducive to muscle making.
Estrogen can stall anabolic growth, and progesterone turns up catabolism. So
yeah, it’s harder for us to make muscle. But it’s not impossible!

It just means you need to train hard. All the cardio in the world won’t cut
it. Research on women, especially past age 40, shows that even high levels of
aerobic activity don’t translate into any meaningful changes in lean body
mass. The only solution is strength training, strength training, strength
training. And I don’t mean doing toning exercises with 5-pound dumbbells. I
mean high-intensity power training—heavy lifting for pure strength. This
kind of training stimulates your neuromuscular system, activating the
maximum amount of muscle fibers. It also keeps those high-energy, powerful
type II muscle fibers engaged, which is essential because those are needed for
speed, and they’re the first to go.

Research shows that when endurance athletes slow down with age, a major
reason why is because their muscles simply aren’t contracting as quickly and
as powerfully as they used to. This slowdown is preventable—and fixable—



with strength training. Strong legs lead to a more powerful foot strike and
rebound off the ground when you’re running. They punch pedals with more
force when you’re sprinting out of the saddle on your bike. And you know
what? They look awesome, too. As if all that weren’t enough reason to grab
some weights, resistance training also strengthens your connective tissues
and can help you avoid injury.

The best part is that the benefits of strength training are nearly immediate.
Even before your muscles get bigger and stronger, you wake up sleeping
muscle fibers and develop neuromuscular connections that result in strength
gains after just a few sessions.

THE ROAR RULES FOR MAKING MUSCLE
Here’s what you need to know to optimize your strength-training results.

Lift heavy. While there are certainly exceptions, far too many women still
simply will not lift weight that is heavy enough to stimulate hypertrophy
(muscle growth). For this to happen, you need to challenge and stimulate
your muscles so they break down and repair bigger and stronger.

How heavy is heavy enough? Pick up a weight and lift it 10 times. How
hard are those last two reps? You have chosen the right weight if you are
barely able to eke out that final rep while maintaining good form. If you
could easily do two or three more, you need to go heavier. That being said,
there is an endless stream of videos online of poorly coached weight lifters
using far too heavy weight while contorting themselves in awful ways that
are bound to lead to injury. Don’t do that either. Heavy weight plus good
form equals great results. Too little weight is a waste of time. Too much is
counterproductive. You can also opt for body-weight exercises, which can be
extremely effective as long as you reach the same point of fatigue, which is
quite easy to do with pushups and single-leg squats. When lifting, always
remember to brace yourself, keep a strong neutral spine, and engage your
core for maximum efficiency and results.

Lift often. A good rule of thumb is to perform two or three sets of about
10 repetitions or as many reps as you can complete in the suggested time
frame. Try to fit strength training into your schedule two to three days a
week. Three is preferable, but you’ll still see benefits from two.

Mix it up. There are countless exercises to choose from, and variety is
your friend when it comes to making muscle. Remember, your body adapts to



the challenges you present it with. When you keep doing the same exercises
over and over, your body gets bored and you stop making gains, or worse,
you backslide! No one wants to do hard work for nothing. So mix up your
routine at least every 2 to 3 weeks.

BODY-WEIGHT MOVES
I find the best way to keep it fresh is to drop the dumbbells, get out of the
gym, and do some total-body power moves. Medicine balls and kettlebells
are great for this (more on that later), but you can get a killer workout without
any equipment. The following are my go-to moves for strengthening with
body weight, no equipment required.



BODY-WEIGHT SQUAT
(60 seconds)
Strengthens the glutes, hamstrings, quads, and core
Stand with your feet hip-width apart and toes pointed forward. Push your butt and hips back as if
you’re sitting in a chair and lower down as far as possible while keeping your weight on your heels and
extending your arms overhead. Return to the starting position and repeat.



PISTOL SQUAT
(however many you can!)
Strengthens the glutes, hamstrings, quads, calves, and core
Stand on your right foot with the left foot off the floor and leg extended in front of you. Bend your right
leg and press your hips back, lowering yourself down as if you’re sitting in a chair. Drop as low as
possible while keeping good form, trying to get the back of your thigh and your calf to touch (this
might take a while!). For more support, hold onto a stable surface with one hand. Return to the starting
position and repeat on the left leg.



X LUNGE
(60 seconds)
Strengthens the glutes, hamstrings, quads, and core
Stand with your feet shoulder-width apart, toes pointed forward, and hands on hips. Take a giant step
diagonally forward with your right leg, crossing in front of the left. Keeping your back straight, bend
your knees and lower your hips toward the floor until your right leg is bent 90 degrees. Push back to
start. Repeat with the other leg.



PUSHUP PLANK JUMP
(60 seconds)
Strengthens the chest, shoulders, triceps, core, glutes, hamstrings, quads, and calves
Start in a pushup position, engage your core, and lower down into a full pushup. Press back to the
starting position and immediately jump your feet toward your hands, stopping in a crouched position
with your arms extended parallel to the floor. Jump back into the starting pushup position. Repeat.



BURPEE
(60 seconds)
Strengthens the chest, shoulders, triceps, core, glutes, hamstrings, quads, and calves
Begin in a squat position with your hands on the floor in front of you. Kick your feet back into a
pushup position. Immediately return your feet to the squat position. Leap up as high as possible from
the squat position. Land softly, keeping your feet, knees, and hips in alignment and pointed straight
ahead. Repeat.



PLYOMETRIC JUMPS
Jumping builds explosive strength and bone strength. Just do it!



SINGLE-LEG JUMPING LUNGE
(30 to 60 seconds)
Strengthens the glutes, hamstrings, quads, calves, and core
Stand with your right leg forward and your left leg extended behind you. Bend your right knee and dip
your left knee toward the floor, so you’re in a lunge position. Place your arms straight out in front of
you or out to the sides. Swiftly jump up and switch legs in the air, landing in the opposite position.
When the back knee grazes the ground, jump again. Keep jumping continuously without resting for a
full set to each side.



HIGH-KNEES POWER SKIP
(60 seconds)
Strengthens the glutes, hip flexors, hamstrings, quads, calves, and core
This looks like exaggerated skipping. Bound off your right foot, springing off your toes while thrusting
your left knee forward and up. Land softly on the ball of your left foot, bending the left leg and
immediately bounding forward again. Complete a full set to each side.



TUCK JUMP
(30 to 60 seconds)
Strengthens the glutes, hip flexors, hamstrings, quads, calves, and core
Stand with your feet shoulder-width apart and toes pointed straight ahead. Squat slightly as if sitting in
a chair. Jump up, bringing both knees toward your chest. Try to bring your thighs parallel to the floor.
Land softly, keeping your feet, knees, and hips in alignment and toes pointed straight ahead. Repeat.



JUMP SQUAT
(30 to 60 seconds)
Strengthens the glutes, hamstrings, quads, calves, and core
Stand with your feet shoulder-width apart and toes pointed straight ahead. Squat as if sitting in a chair,
extending your arms behind you. Swing your arms forward and jump up, extending arms overhead.
Land softly, keeping your feet, knees, and hips in alignment and toes pointed straight ahead. Repeat.



BOX JUMP
(30 to 60 seconds)
Strengthens the glutes, hip flexors, hamstrings, quads, calves, and core
Stand in front of a stable platform about 12 to 18 inches high. Squat down, swinging your arms back
behind you. In one explosive move, swing your arms forward, spring up, and land on the box with soft
knees, keeping your feet, knees, and hips in alignment and pointed straight ahead. Step down and
repeat.



MEDICINE BALL MOVES
I love medicine balls because they’re fun. There’s a reason so many sports
use balls, right? They make everything, even exercise, feel like a game.
They’re also really functional and effective. Most medicine ball moves work
multiple muscles and are great for your core. Use a ball that weighs 10 to 12
pounds.



MEDICINE BALL TWIST
(30 to 60 seconds)
Strengthens the abs and obliques
Sit on the floor while holding a medicine ball in both hands with shoulders relaxed, elbows bent, and
arms pulled close to the sides of your body. Place your knees and feet about hip-width apart, heels on
the floor, knees bent, and back straight. Pull your abs in tight and with a straight back, lean back from
the hips until you feel your abs engage. Keeping heels on the floor, abs engaged, and arms close to your
body, twist from the waist to the left side. Twist back to the center starting position. Twist to the
opposite (right) side. Return to the starting position to complete 1 rep. Continue alternating sides.



WALL BALL
(30 to 60 seconds)
Strengthens the glutes, hamstrings, quads, calves, shoulders, arms, and chest
Stand a couple of feet away from a wall, facing the wall, and holding a medicine ball at chest level, just
below your chin. Perform a squat. Quickly and explosively stand back up, lift up onto your toes, and
extend your arms forcefully to “pass” the ball to the wall so it bounces back to you. Catch the ball and
bring it back to your body as you drop into another squat. Repeat.



BALL SLAM
(30 to 60 seconds)
Strengthens the shoulders, lats, arms, and abs
Stand with your feet shoulder-width apart, knees slightly bent, and hold a medicine ball overhead.
Contract your abs and throw the ball down to the ground in front of your feet with as much force as
possible. Catch the ball as it bounces from the floor. Lift the medicine ball back to the starting position.
Repeat.



MEDICINE BALL CLEAN
(30 to 60 seconds)
Strengthens the glutes, hamstrings, quads, core, arms, and shoulders
Stand with feet slightly wider than shoulder-width apart. Place a medicine ball on the ground between
your feet. Squat down with your hands outside of the ball and arms perpendicular to the ground.
Grasping the ball, stand back up and push your hips forward as you simultaneously shrug your
shoulders, drop into a squat, and bring your hands under the ball, so the ball is level with your head.
Return to the standing position. Return the ball to the floor and repeat.



MEDICINE BALL THRUSTER
(30 to 60 seconds)
Strengthens the glutes, hamstrings, quads, core, arms, and shoulders
Stand with feet hip- to shoulder-width apart, feet facing forward, and hold a medicine ball close to your
chest. Bend your hips and knees and squat back as if sitting in a chair until your thighs are parallel to
the floor. Stand up, pushing your heels into the ground and extending your arms to press the medicine
ball straight overhead. Return to the starting position. Repeat.



KETTLEBELL MOVES
Because the weight hangs below your hand, kettlebells provide an unstable
form of resistance that puts your whole body on alert for every move. A 2010
study led by the American Council of Exercise reported that a 20-minute
workout with kettlebells provided a perfect one-two cardio-strength punch to
keep you aerobically fit while strengthening your hips, core, legs, and arms.
Working out with kettlebells also burns an astonishing 272 calories in 1
minute (about 14 calories a minute—the equivalent to running a 6-minute
mile or doing some seriously fast cross-country skiing).



SINGLE-LEG DEADLIFT
(8 to 10 reps)
Strengthens the glutes, hamstrings, quads, and core
Hold a kettlebell by the handle in your right hand and stand on your right leg. With that knee slightly
bent, bend at the hip, extending your left leg behind you for balance. Continue lowering the kettlebell
until your torso is parallel to the ground. Return to the starting position. Repeat for a full set and switch
sides.



HANG HIGH PULL
(8 to 10 reps)
Strengthens the glutes, hamstrings, quads, core, arms, shoulders, and upper back
Stand with your legs in a straddle stance, toes pointed out 45 degrees, and hold a kettlebell in both
hands, allowing the weight to hang down in front of your body. Perform a squat, lowering your hips
down and back, lowering the weight until your thighs are parallel to the floor. Forcefully extend back to
a standing position, bending your elbows out and up and pulling the kettlebell to chin height. Lower the
weight back to the starting position. Repeat.



SNATCH, PULL, AND PUSH PRESS
(8 to 10 reps)
Strengthens the glutes, hamstrings, quads, core, arms, shoulders, and upper back
Stand with your feet shoulder-width apart, toes turned out about 45 degrees, holding a kettlebell with
both hands. Squat down and place the kettlebell on the floor between your feet. Stand up and lift the
weight to chest height. Grab the sides of the handle and push the kettlebell straight overhead. Lower it
to your chest and assume the original grip before placing the kettlebell on the ground and returning to
the starting position. That’s 1 rep.



HALF GET UP
(5 reps on each side)
Strengthens the abs, shoulders, and hip flexors
Lie faceup on the floor, legs straight, holding the kettlebell in your right hand straight above your
shoulder. Bend your left knee, place your foot on the floor, and prop yourself up on your left arm. Keep
the weight directly in line with your shoulder and sit up until your back is straight. Reverse the
movement to return to the starting position. That’s 1 rep.



SWING
(10 reps)
Strengthens the glutes, hamstrings, quads, core, arms, shoulders, and upper back
Hold a kettlebell with both hands and stand with your feet wider than hip-width apart. Squat down until
your thighs are nearly parallel to the floor. Immediately stand and swing the kettlebell up to shoulder
height in front of you. As the kettlebell begins to arc back down, bend your knees and squat, swinging
the kettlebell between your legs. That’s 1 rep.



SPLIT SQUAT KETTLEBELL PASS
(8 to 10 reps)
Strengthens the glutes, hamstrings, quads, core, arms, and shoulders
Hold a kettlebell by the handle in your left hand, arms at sides, palms facing in. Stand with your left
foot 2 to 3 feet in front of your right, toes pointing forward, back heel off the floor. Bend your knees,
lowering your hips toward the floor, as you pass the bell under your front leg to your right hand. Then
pass it over your front leg to your left hand as you straighten your legs. Continue for 8 circles, then
reverse arm directions. Switch legs and repeat.

YOUR CYCLE OF STRENGTH
Your period will definitely impact how strong you feel when you strength train. Research
shows it may also impact your strength gains. The best way to match your strength
training to your cycle is to simply go with how you feel. Rather than push through a
lousy bout with PMS, give yourself a break and do some yoga, take a little spin on your



bike, or just take the day off. Research shows you are better off taking a break than
following a rigid schedule despite your cycle.

In a study published in the International Journal of Sports Medicine, researchers
followed two groups of women for a month. One group lifted weights every third day
throughout their cycle. The other lifted just once a week during their high-hormone
phase and every other day when their hormone levels were low. The women who
synced their strength training to their lifting days during low-hormone weeks and rested
more when hormones were high saw a 32 percent increase in strength—more than
twice the 13 percent gain of those who lifted the same way regardless of where they
were in their cycle.

Power Move Matrix
Keep your results coming by keeping your workouts interesting. Here’s a simple monthly schedule that
will keep every muscle challenged. When you reach the end, just start again from the top. Aim to do
some strength training an average of 2 or 3 days a week (keeping in mind that you can adjust for your
menstrual cycle if you’re feeling particularly lousy).

WEEK 1: 3 body-weight moves; 2 jumps; 2 medicine ball moves; 2 kettlebell moves
WEEK 2: 3 jumps; 2 body-weight moves; 2 medicine ball moves; 2 kettlebell moves
WEEK 3: 3 medicine ball moves; 2 body-weight moves; 2 jumps; 2 kettlebell moves
WEEK 4: 3 kettlebell moves; 2 medicine ball moves; 2 body-weight moves; 2 jumps

ARE FEMALES MORE FATIGUE RESISTANT?
As women close the gender gap in endurance sports such as marathon running, a
debate about whether women will eventually catch the men has caught on. A few
immutable factors work against us. Though we’re not just small men, we are generally
smaller, especially in the heart and lungs, which has a large impact on our exercise
capabilities. We do, however, have some unique advantages that account for our ability
to get pretty close to the men even if we don’t completely pass them. One is our fatigue
resistance. In a study of 20 ultraendurance runners—half male and half female—
researchers found that after a 110-k (68.3 miles) trail-running race, the men’s calf
muscles were nearly three times as fatigued as the females’, and their quad strength
was considerably more diminished. This muscular resilience could partly explain why
women tend to close the gender gap the longer the race gets.



 You must strength train to maintain your muscles. Women who don’t can expect to lose at
least 3 percent of their muscle mass per decade after age 30.

 Strength training improves your endurance performance, too.
 Lift heavy weight. Don’t be scared of bulk. Be scared of muscle loss.

 Variety is key to keeping your muscles stimulated and strong.
 You make greater strength gains during your low-hormone phase, so if you’re not feeling like

pushing hard during PMS, that’s okay. Save it for the following week.
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GO WITH YOUR GUT
YOU HAVE MORE CONTROL OVER CHOCOLATE
CRAVINGS, SICK DAYS, AND YOUR MOODS THAN YOU
THINK

There’s an old saying: The way to a man’s heart is through his stomach.
That’s a pretty antiquated sentiment today. However, it is true that the way to
anyone’s (man’s or woman’s) general health and physical performance is
through their stomach—or more specifically their gut. In fact, the specific
bacteria that live in your gut, or your digestive tract, particularly in your
stomach and intestine, influence pretty much everything in your body,
including your moods, cravings, metabolism, immunity, fat storage, and so
much more that we probably don’t even know about yet. So it is absolutely
crucial to take good care of your gut and to foster a healthy gut.

Before we dig in here, it’s essential to note that the modern science of
understanding gut colonies and their influence on health is still in its infancy.
New studies are coming out by the day, and as with all science, different
reports can sometimes show conflicting information. This chapter reflects our
best understanding of this topic at this moment in time. But stay tuned. Much,
much more information will be coming out in the months and years to come.

THE ARMY INSIDE
Let’s start with the basic function of the gut—digestion. As you know, your
gut takes the food you eat and breaks it down so it can be absorbed into your
bloodstream and sent out to your organs and muscles. The process is a bit like
composting. A rich array of active bacteria and healthy flora is needed to
fully break it all down and create fertile ground. Otherwise it all just sits there
in a heap. Active bacteria in your gut are essential to good digestion, and as



you will see in this chapter, good digestion is the foundation for good health.
It means you’re getting the most nutrition out of every morsel you eat, so that
alone is reason enough to grow a very healthy gut garden.

But that’s just the beginning. Digestion is not a one-way street where we
can simply dump in food for the bacteria to break down and send on its way.
Contrary to popular belief, the microorganisms hosted by a human body
aren’t really working for us. They are interested in their own survival and
reproduction; however, they can’t survive on their own, so by design they
have a symbiotic relationship with the human host. In other words, the
relationship can be beneficial to both parties, but this is not always the case.
For example, there are microorganisms in your gut that ferment
polysaccharides (chains of sugar) into energy for you to use, which is a
positive by-product of their activity. Others, however, expend their energy
fighting one another, suppressing the growth of other microorganisms to
optimize their own living conditions. Sometimes this is to your benefit, as in
the case of a species called bifidobacterium, which tends to alter the gut
environment in positive ways at the expense of not-so-beneficial bacteria. But
other microbial turf wars can be detrimental to human health. Ever
experience stomach upset when taking antibiotics? This is because antibiotics
kill both good and bad bacteria, allowing less-beneficial organisms the
chance to overgrow and produce toxins.

Like any good army, gut bacteria are only interested in care of their own,
which is no small job, as there are a lot of them. Your intestines contain more
than 100 trillion microorganisms. That is 10 times more than any other cell in
your body. If you have too many of one type and not enough of another,
things can easily get out of whack. In our fast-moving lives when we are
often overtired, overstressed, undernourished (although overfed), and
grinding our immune system down to tatters, it is very easy for our gut flora
to go a little haywire, which in turn affects our total-body health.

Let’s take a closer look. With trillions of microorganisms, there’s no way
you can get to know them all, but we can identify a few general varieties as
examples. A typical adult’s intestines contain approximately six or seven
different bacterial phyla (divisions of the main bacteria) that we know affect
your overall health.

The two most dominant phyla are:
Firmicutes: These play a major role in fat storage; the stronger the

Firmicutes population in your gut, the greater the conversion of your food



into energy. This energy can be stored or used immediately by your body.
Bacteroidetes: Unlike Firmicutes, these bacteria use a lot of the sugar they

consume for themselves, reducing the energy storage load on the host—you!
These phyla are less abundant, but still important, because they all act to

keep each other in check, preventing any one type from taking over and
creating a healthy, balanced gut.

Actinobacteria: Found in potatoes, wheat, and rice.
Verrucomicrobia: Found in cultivated soil.
Euryarchaeota: Methane forming and salt loving.
Proteobacteria: This group contains nearly a third of all known bacteria,

including Escherichia coli (E. coli), the most studied of all the bacteria. E.
coli comes in many strains, some of which can be pathogenic, causing
diarrhea in children and urinary infections in older adults. However, E. coli
may also be nutritionally beneficial to its hosts, as it releases vitamins such as
vitamin K.

It is essential (and fascinating) to understand that these battles are not
limited to your stomach. They influence your entire being. These microbes
can actually alter the neurotransmitters in your brain, which in turn
manipulate your food cravings and influence your food choices.

When it’s 10:30 at night and you’re struggling with inexplicable anxiety
and battling to resist the call of a chunk of dark chocolate, it is not a lack of
self-control or a freak-out. It’ s your gut flora sending some seriously strong
messages to your brain. Yes, your gut talks to your brain. In fact, it has your
brain on speed dial via the vagus nerve, which connects your digestive tract
to the tenth cranial nerve in your brain.

You can actually see this at work in studies where researchers examine gut
bacteria among people with common cravings. These studies show that your
gut microbes manipulate your eating behavior by tinkering with the taste
receptors in your gut (yes, you have taste receptors there, too) to make you
want more of the types of food that feed them and help them grow. For
instance, research has demonstrated that individuals who have strong
chocolate cravings have different dominant colonies of bacteria in their
intestines compared to those who are indifferent toward chocolate. It is
possible that eating chocolate promotes the growth of the bacteria that
flourish on chocolate, thus altering the gut microbiota composition and
creating additional chocolate cravings. This might help explain why some
people have a hard time giving up chocolate, but once they do, their cravings



subside, as the chocolate-loving bacteria die off without the fuel to promote
their growth.

Your gut bacteria also assist in the production of hormones, regulation of
immunity, and even the manipulation of your moods, which is especially
noticeable when you are lacking certain key microbes. For example, as levels
of important gut flora, such as the Lactobacilli strain (part of the Firmicutes
variety), decline, various symptoms of psychological distress such as anxiety,
poor sleep, and high heart rate increase. On the flip side, research shows that
mood significantly improves when healthy levels of these bacteria are
restored. In a survey of 710 college students, those who ate the most food
with live cultures, such as yogurt, pickles, kimchi, and sauerkraut, enjoyed
lower levels of social anxiety, which commonly causes sweaty palms and a
racing heart, than those who ate the least.

Starving any of your important flora through fasting limits the nutrients the
bacteria need to grow and thrive. As a result, your pain perception increases
as your gut sends the message that you’re not in the condition to work very
hard until you get the nourishment you need.

GROW YOUR GUT FLORA
Okay, so that’s a lot to digest (pun intended!). At this point in time, aside
from getting tested, you can’t really know what your gut flora looks like, but
you can take meaningful action to foster the healthiest gut flora possible.
Bacteria follow the food you eat. The easiest way to manipulate your gut
flora is by enriching your diet with a variety of probiotics and prebiotics.
Probiotics are the actual bacteria that live in your gut. Prebiotics are the
substances that the bacteria eat. Food sources are the best way to get both of
these, since the diversity of the bacteria in supplements is not as smart as
nature; your second choice could be a high-quality, specific-flora supplement.

The first step is to eat a balanced diet rich in variety. Individual microbes
flourish on different foods and nutrients. If your diet is imbalanced, so will be
your gut bacteria, which sets up a vicious and unhealthy cycle where one type
dominates over others. You can break this cycle and establish a rich, diverse
colony of gut bacteria, including the varieties that are associated with
leanness and health, by balancing your diet. At the end of the day, lean
people have a richer, more diverse gut colony than those who are obese. The
most essential dietary component for all beneficial bacteria is fiber—so get at



least 25 grams a day from a wide variety of foods, especially vegetables and
legumes.

The next step is to make sure that your daily diet is rich in specific
probiotics. Probiotics come in many different forms, including fermented
foods such as kimchi, sauerkraut, soft and aged cheeses, miso paste,
sourdough bread, and probiotic heavy hitters such as kefir and yogurt. When
choosing a specific probiotic food such as yogurt, look for the Live and
Active Culture (LAC) seal. Foods with this seal contain at least 100 million
bacterial cultures per gram—the more the merrier for gut health!

PRE- AND PROBIOTICS IN A PILL
As the benefits and popularity of probiotics become more widespread, so do the
probiotic products battling for your attention. It is best to eat foods with prebiotics and
probiotics so that you get the bacteria you need. Taking a probiotic supplement in a pill
form is iffy because there is no real guarantee that the bacteria are truly functional; you
need to be sure it’s a high-quality supplement that is specific to the flora you are trying
to promote rather than a kitchen sink of bacteria. Probiotic and prebiotic drinks such as
Goodgut and kefir are great choices because they have other ingredients (such as
glucose and other micronutrients, vitamins, and minerals) that help with the absorption
and function of the bacteria.

These probiotic foods establish a healthy colony of microbes in your gut,
which in turn send messages up the vagus nerve saying that everything is A-
OK in the intestines, so you can calm down and stop craving sweets. Of
course, they also aid with digestion, which in and of itself can yield dramatic
benefits. In one particularly revealing study, a group of overweight women
and men kept their calories constant but changed their diet to include
probiotic-rich yogurt. After just 6 weeks they lost an average of 4 percent
body fat. They didn’t eat less or exercise more. They simply improved their
digestive health, which in turn boosted their metabolism and led to fat loss
and a healthier body composition.

Once you’ve established a healthy colony, you have to care for it. Just as
you wouldn’t plant a garden and not feed or water it, you can’t just pour
some kefir on top of a bad diet and expect those beneficial microorganisms to
grow and flourish. You need to feed them! Fiber from a balanced diet is one
way to nourish your gut microbiome. To really fertilize these colonies, it’s
even more productive to give them their favorite foods, or prebiotics, which



act like Miracle-Gro for your gut flora. Excellent prebiotic food sources
include barely ripe bananas, artichokes, onions, garlic, leeks, asparagus,
dandelion greens, oatmeal, and legumes.

HEALTH AND PERFORMANCE BENEFITS OF PROBIOTICS
Every day scientists are discovering more benefits of having teeming, diverse
gut colonies. Some probiotic health and performance benefits we know for
certain include:

Improved energy: Probiotics and a healthy gut flora facilitate good
digestion, allowing you to optimally absorb all the vitamins and minerals you
need to perform and recover.

Increased immunity: Research shows that probiotics can help fight bad
bacteria and fend off and reduce the duration of upper respiratory infections
(such as the common cold) and gastrointestinal woes such as diarrhea. One
particularly interesting study found that highly trained distance runners (who
are prone to falling ill from overtaxed immune systems) had less than half the
number of sick days when they pumped up their diet with probiotics.

Heat tolerance: Though more research is needed, it appears that having a
healthy level of probiotics also improves exercise performance in the heat. In
one study, runners were tasked to run to exhaustion in a series of tests pre-
and postprobiotic supplementation (specifically 45 billion CFU of
lactobacillus, bifidobacterium, and streptococcus strains). After
supplementation, the runners improved their performance by a whopping 14
percent in hot conditions. It is likely that the gut lining is protected from
damage, which allows digestion and the cooling system to function
optimally.

Lower inflammation: Research shows that probiotics can lower levels of
inflammation in the body. This helps prevent numerous diseases and
illnesses, including chronic diseases such as cancer, heart disease, and
diabetes, as well as inflammation-based conditions such as rheumatoid
arthritis, psoriasis, and irritable bowel syndrome.

Improved well-being: Probiotics have been linked to general health
benefits of all kinds, including lower cholesterol; lower blood pressure;
healthier blood sugar, body weight, and body composition; and even better
oral health. Healthy probiotic levels may also improve mood, and some
research finds that they may even help treat depression.



PUT DOWN THE ANTI-INFLAMMATORIES, PICK UP
TUMS AND PREBIOTICS
Spurred by some powerful advertising from the pharmaceutical industry, far too many
athletes take ibuprofen before they exercise to head off the possibility of pain. This is a
bad idea for a number of reasons, but from a gut health standpoint, it’s an awful
practice. The common use of anti-inflammatory drugs such as NSAIDs (ibuprofen,
acetaminophen, and naproxen sodium) and aspirin can aggravate gastrointestinal (GI)
bleeding and cause leaky gut. This paves the way for nasty bacteria to get into your
system and interfere with fluid balance at the level of your kidneys, making it easier to
get dehydrated. Research shows it also interferes with recovery. You don’t need it.
Don’t take it.

One trick to try for better performance is to eat a few peppermint Tums (calcium
carbonate) about 20 minutes before heading out the door. For high-intensity sessions
such as track intervals or a race, have some additional Tums handy to help slow down
any GI issues. The calcium works with neuromuscular contractions and muscle
metabolism, the carbonate helps to coat the intestinal cells, reducing endotoxin release
and the ensuing symptoms, and the peppermint is a homeopathic remedy for GI
disturbances.

There also are a few products new to the market, such as Alive and Goodgut, that
contain polyphenol-based prebiotics that have been shown to maintain the lining of the
gut. By reducing the erosion of the gut mucosa, you maintain the natural barrier for a
longer period of time, since it can erode in as little as 30 minutes. They work especially
well when the gut is stressed from increased body heat and low oxygen/low blood
circulation during exercise. Using this each morning of taper week can significantly
improve your gut integrity.

THE ELITE RUNNER BATTLING IRRITABLE BOWEL
SYNDROME

I’ve worked with quite a few athletes (recreational and professional) who have battled
undue fatigue, anxiety, GI issues, and overwhelming food cravings. Standard lab results
in all these athletes came back in the normal range, but they still struggled with these
aforementioned issues regardless of rest or other treatments. By understanding how
different strains of gut bacteria affect physiological and psychological outcomes, we can
use individualized plans to reset gut flora and alleviate issues completely.

Here is the perfect example from Kiki Silver, MD, of Boulder Peak Health in Colorado,
who specializes in fatigue, digestive issues, and hormone imbalances. I send many
athletes to her with excellent results.

Lisa, a professional world-class runner, was referred to me for evaluation of a
combination of symptoms commonly shared by other elite female athletes: irritable



bowel symptoms including fluctuating loose stools and constipation, abdominal bloating
and excessive intestinal gas, food cravings specifically for complex carbohydrates, and
difficulty losing weight despite a caloric intake that matched the high volume and
intensity of her training.

Lisa was frustrated by her inability to correlate her irritable bowel symptoms with any
particular food and was also concerned that her overall symptoms would jeopardize her
upcoming races. She had already sought care from her regular primary provider, who
told her to train less and work on stress reduction. She, however, was correctly
convinced that her symptoms were a manifestation of a deeper issue.

Irritable bowel syndrome (IBS) is a collection of symptoms lasting for at least 6
months and occurring at least three times a month in the past 3 months. IBS always
involves abdominal pain or discomfort—which can vary from mild discomfort to more
severe discomfort. This pain must be associated with two of these three characteristics
to be diagnosed as IBS: relief with defecation, change in frequency of stool, or change
in stool appearance. IBS is typically diagnosed after more serious conditions have been
excluded through comprehensive tests. IBS is incredibly common; it affects up to 10 to
15 percent of the population and is more common in women (2:1 female:male ratio).
Several causes identified in the pathology of IBS include altered gut motility, gut
hypersensitivity, inflammation, hormonal changes, and food allergies and sensitivities,
as well as alterations in gut flora.

Several large trials have investigated the use of probiotics in GI conditions ranging
from IBS to more severe inflammatory bowel disease; in IBS specifically, the trials have
pointed toward a potential benefit from probiotics. The trials also suggest that an even
greater reduction of symptoms is possible by matching the probiotic(s) used to an
individual’s specific gut flora (possible with a stool analysis). Probiotics may be able to
improve gut permeability, improve gut motility, reduce visceral pain perception, and
decrease the bad microbes growing on or attaching to the intestinal lining.

After Lisa had a thorough workup and a confirmed IBS diagnosis, I proceeded to run
a more comprehensive stool analysis. The results of this stool test revealed that her gut
flora was not only low in relative abundance but also low in diversity—with very low
levels of the favorable lactobacillus and bifidobacterium species. In addition, she had
low levels of the preferred fuel source that her colon cells needed to thrive. With this
extremely helpful information, I was able to advise Lisa on which specific probiotics to
take and helped her identify dietary sources of both prebiotics and probiotics.

I also recommended additional dietary sources that would help along with the
probiotics to promote gut health and support the integrity of her intestinal lining. Lastly,
Lisa minimized the alterations in her overall immune balance associated with her
intense training and high stress load. After several weeks with these changes, Lisa
noticed a decrease in her IBS symptoms and a reduction in her food cravings. Within 2
months, she had complete resolution of her IBS symptoms and food cravings and was
making progress toward a desired and healthy body composition.

This case study illustrates the true symbiotic relationship we have with our gut flora;
this relationship needs to be nurtured, especially in women who are prone to IBS, in
order to achieve a harmonious coexistence.

GUT BOMBS



A healthy, balanced diet rich in probiotics and prebiotics is the key to
developing a thriving, diverse gut colony. But you can’t expect your happy
and healthy microbiome to withstand the gut bombs many of us throw their
way—sometimes every single day. Here are some common enemies of your
beneficial bacteria and how to protect your microbiome from harm.

Antibiotics: It’s right there in the name—antibiotic. There’s no doubt that
these drugs are an essential part of our modern medical arsenal and have
improved and extended lives worldwide. They are also being horribly abused
and overused. The Centers for Disease Control and Prevention (CDC)
estimates that about half of all antibiotics prescribed are unnecessary, since
many illnesses are actually viral and therefore will not respond to antibiotics.
If you have a cold, sore throat, or other upper respiratory infection, chicken
soup (with plenty of garlic) and rest is the way to go. Spare your gut flora the
decimation caused by antibiotics. You’ll have better immunity in the long run
when and if you really need them. In your home, soap and water are just fine
for washing hands and cleaning up; avoid antibacterial products.

Anti-inflammatories: This one’s important on a few levels. Women often
take NSAIDs such as ibuprofen (Advil) and naproxen (Aleve) for menstrual
cramping. These medications work by decreasing the production of certain
hormone-like substances called prostaglandins that are the culprits behind
cramps. There are also prostaglandins that protect the lining of the stomach
and intestines. NSAIDs decrease the production of them, too. This leads to
erosion of the protective mucosa of the gut, which in turn leads to a condition
called leaky gut, where the gut wall becomes too permeable, allowing toxins
from your gut to spill into your bloodstream and wreak havoc in the form of
inflammation, GI distress, autoimmune disorders, and poor athletic
performance.

This issue is especially important if you’re active, because your gut is
already prone to damage from the stress of exercise-induced hypoxia, where
the oxygenated blood gets pumped away to your working muscles, leaving
the gut to fend on its own. Probiotics help keep your gut barriers strong, even
under these circumstances. Knocking them out with NSAIDs opens the door
—and your gut wall—to trouble.

Artificial sweeteners: Recent research shows that artificial sweeteners
alter your gut bacteria in ways that produce glucose intolerance. This usually
occurs when your body can’t cope with heavy sugar loads in your diet, and it
sets the stage for obesity and metabolic disease such as diabetes. The



development of glucose intolerance may be partially why people who drink
lots of diet soda are actually more likely to be overweight despite taking in
less sugar and calories.

Processed foods: Refined sugary foods cause an explosion of Firmicutes
in the gut. When this type of bacteria takes over your gut, weight gain
typically follows.

Oral contraceptives: It’s something nobody talks about, but it is emerging
as a major health concern. Birth control pills and other hormone therapies
interact with your gut flora in ways that may put you at risk for autoimmune
disorders (in a nutshell, when the body’s immune system attacks healthy
cells). That’s because they don’t just affect your reproductive system. As
you’ve learned, estrogen and progesterone affect the hypothalamus, the
central nervous system, the kidneys, and ultimately the gut, just to name a
few, which can alter immune responses, triggering autoimmune disorders.
Women who take oral contraceptives have a 50 percent higher risk of
developing lupus.



 The bacteria in your gut can impact your mood, cravings, and fat storage. Nurturing a
healthy flora is essential.

 Probiotic supplements can be okay, but you really need to eat a diet rich in probiotic and
prebiotic foods.
 Lean people have a richer, more diverse gut colony than those who are overweight.

 Nix artificial sweeteners. They may alter gut bacteria in ways that promote weight gain.
 Take antibiotics only when absolutely necessary. They wipe out the good with the bad

bacteria.
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BUILD YOUR BONES
YOU CAN’T BE STRONG IF YOUR SKELETON IS WEAK
—HERE’S HOW TO FORTIFY YOUR FRAME

As a woman, you have a higher risk of brittle bones and stress fractures,
especially as you age. Women comprise 80 percent of people with
osteoporosis in the United States. Half of women over the age of 50 will
break a bone at some point in their lives because of osteoporosis, a condition
where the bones become brittle. That is some scary stuff!

But don’t be scared; instead use this information as motivation to be strong
and powerful. When it comes to bone health, time is of the essence, so you
need to start working on this right now. Most of us think of our bones as
static structures, like the steel-beam infrastructure of a building. In reality,
bones are actually in a constant state of remodeling, as your body absorbs old
bone and creates new bone to lay down in its place. This modeling and
remodeling process yields a net positive gain during childhood and into early
adulthood, with both men and women hitting peak bone mass by about age
30 to 35. To put things in perspective, 100 percent of the skeleton is replaced
in the first year of life, but that decreases to 10 percent upon early adulthood,
and the remodeling efforts continue to decline with age.

Testosterone fuels greater muscle development, which in turn leads to
bigger bones. Therefore, as a woman, your peak level of bone mass is already
lower than a man’s. Once you hit your peak, you start to slide in the other
direction as the breaking down starts to outpace the rebuilding. Estrogen
plays an important role in bone remodeling, so it helps keep the decline in
check. Premenopausal women tend to lose bone slowly, about 0.5 to 1
percent a year. After menopause, when the protective effects of estrogen are
lost, bone loss can accelerate to 2 to 3 percent per year.

Whether you are young and still laying down new bone or postmenopausal
and on a precipitous slide, the sooner you act, the stronger you can make and



maintain your skeleton. As with your muscles, a little loss is inevitable with
age, but your diet, exercise, and lifestyle habits can go a long way in helping
you hang on to what you have.

MAKE AN IMPACT
Every move you make is the product of your muscles pulling on your bones
to make it happen. The more active you are, the more strain you put on your
bones. The cells within your bone sense that stress and respond by making
your bones denser and stronger. Girls and boys who are physically active
generally achieve greater peak bone mass when they grow up than their more
sedentary peers. In addition to increasing your bone density, regular exercise
can help prevent bone loss—and even replace a bit of lost bone—when
you’re older. The best activities are those that are weight bearing (force you
to work against gravity) and moderate impact, such as walking, running,
dancing, and tennis and other ball sports, as well as strength training.
Bicycling and swimming are excellent for your muscles and heart, but not so
much for your bones. If those are your primary activities, add cross-training
(such as the moves found in Chapter 7) to your exercise routine a few times a
week to keep your skeleton strong. Be sure to target your upper body, since
women tend to have less muscle mass—and hence thinner bones—in their
torsos.

If you’ve already been diagnosed with osteoporosis or osteopenia (bone
density that is below normal but not low enough to be categorized as
osteoporotic), you may need to choose your activities a bit more carefully,
but you still can and should exercise to prevent further decline. In general,
you should avoid high-impact activities such as plyometrics and lots of
bending or twisting moves that can put too much pressure on the vertebrae in
your spine. You definitely want to continue strength training 2 or 3 days a
week.

Numerous studies have found that postmenopausal women with low and
very low bone density see significant bone density gains—improving about 1
percent a year—in their spine and hips, which are areas affected most by
osteoporosis, when they participate in a regular strength-training routine.

Pay special attention to posture exercises, such as moves for your upper
back that strengthen the muscles between your shoulder blades. These can
strengthen your spine-supporting muscles and reduce the sloping shoulders



and rounding-forward posture older women can get, which places undue
stress on the spinal column and can lead to compression fractures.

Finally, tai chi is an excellent form of exercise for everyone, but especially
for women with thinning bones, because it strengthens the entire lower body
and greatly improves balance. By improving your balance, you lower your
risk of falling, which can be very dangerous for people with osteoporosis.
Cultures where very old women live active, vibrant lives practice tai chi and
similar exercises every day.

SHOULD YOU GET YOUR SKELETON SCANNED?
Most healthy women don’t need to get their bone density measured until they are 65 or
older. That said, if you have risk factors such as a family history of osteoporosis, have
been using medications such as glucocorticoids (steroids) that are known to impair
bone health, or have reasons to suspect bone density issues, such as being prone to
stress fractures, you should talk to your doctor about getting a bone density test called a
dual-energy x-ray absorptiometry scan (DXA or DEXA) to see a baseline measurement
of your bones.

GOT MILK? IT MAY NOT HELP

The National Dairy Council has done such an impressive job with their
advertising campaigns that drinking milk has become nearly synonymous
with building bone. Well, it’s really not that simple. It is true that calcium is a
key ingredient for building bones. In fact, nearly all your body’s calcium is
stored in your bones and teeth, where it supports their structure and hardness.

However, calcium doesn’t just dwell in your bones. Your body uses this
essential mineral for numerous functions, including regulating your heart
rhythm, transmitting nerve impulses so your muscles can contract, and even
blood clotting. When there’s not enough calcium to go around, your body
borrows some from the bone bank—your skeleton. You need ample amounts
of calcium in your diet so you don’t weaken your skeleton. Recent studies
call into question exactly how much and what the best sources are, however.

Currently the Institute of Medicine calls for women between the ages of 19
and 50 to get 1,000 milligrams a day and women over 50 to get 1,200
milligrams a day. The problem is that research doesn’t actually show that
taking that much calcium protects your bones; in fact, it may be detrimental



to other aspects of your health.
For example, in large studies by Harvard University of male and female

health professionals, those who drank just one glass of milk or less per week
were at no greater risk of breaking a hip or forearm than those who drank
more. Other studies comparing people taking calcium supplements or
placebos found that the calcium supplements offered no protection against
fractures. Further research adds to the confusion, suggesting that taking
calcium without vitamin D, which plays a critical role in maintaining bone
health, may even increase the risk of hip fractures. Other countries have
significantly lower daily calcium recommendations and no greater rate of
skeletal disease.

So right now, there’s no great evidence to chug a lot of milk. Better ways
to get calcium, as well as vitamin D, are to include fish in your diet several
times a week. Sardines and salmon are on par with milk when it comes to
amounts of calcium (about 200 to 300 milligrams per serving) and vitamin D,
and salmon has even more vitamin D than milk. Certain yogurts are also
fortified with both of these bone-building nutrients. If you don’t like fish or
dairy (and even if you do), consider taking a vitamin D supplement in the
range of 1,000 to 5,000 IU (see Chapter 15 for more information on
supplements), because research finds many men and women are deficient in
both nutrients.

Despite its significant role in bone formation, vitamin K is an
underappreciated and little-talked-about nutrient. Low levels of vitamin K
have been linked to low bone density. The Harvard Nurses’ Health Study
found that eating just one serving of lettuce or other vitamin K–rich foods
(leafy greens and veggies) a day can cut the risk of hip fracture in half
compared to eating just one serving a week. It really doesn’t take much to get
the recommended 90 to 120 micrograms of vitamin K that you need each
day. Just one serving of broccoli, Brussels sprouts, or dark leafy greens does
the trick. As a bonus, leafy greens are also a good source of calcium.

STRESS FRACTURES AND WOMEN ON THE RUN
Stress fractures plague so many young female athletes and may be related to estrogen
deficiency and menstrual dysfunction, even if the athlete’s menstrual cycle seems
normal.

Jillian is a competitive age-group triathlete, regularly winning or placing top three in
70.3 and Ironman distance races. She came to me with a stress fracture in her lower



fibula (smaller leg bone that doesn’t bear much weight) and a weak point in her tibia
(mid-shin). She was eager to heal the stress fracture and build bone mass to prevent
further fractures, as she had the Ironman championships in Kona in her near future.

Although her menstrual cycle was regular, her doctor told her she was training too
much and needed to eat more, as well as think about an alternative lifestyle to long-
distance triathlons. When we evaluated her diet and training, there was some room for
improvement through upping her overall protein and fat intake, but she had no calcium,
vitamin D, or vitamin K deficiencies.

To dig a bit deeper, we ran a series of blood tests to investigate her estrogen,
progesterone, cortisol, DHEA, and testosterone levels. The results indicated that even
though she appeared to have a normal cycle, her hormonal levels were far from normal.
Jillian had low levels of estrogen and progesterone, leading to a short luteal phase. She
also had elevated cortisol and low DHEA (under stress, cortisol production will steal the
reproductive hormones to make stress hormones). The combination of hormone
imbalance and the high training volume with a somewhat inadequate calorie intake
caused a reduction in bone remodeling and turnover, which ultimately created lower
bone density.

Over the course of the next 6 months, we implemented specific dietary changes to
reduce cortisol production. Specifically, we adjusted her diet to support her training, took
steps to improve her sleep for optimal recovery, and further supported bone
development by increasing her intake of calcium, vitamin D, and vitamin K. These steps
worked together to reset her menstrual-cycle hormones. Jillian’s stress fracture healed
without any additional complications, and her body composition improved, as did her
training, recovery, and performance.

BONE BANK ROBBERS
Just as your diet and lifestyle can help build your bones, they can also break
them down. As you’ve already seen, a sedentary lifestyle is bad news. But
I’m not terribly worried about you being sedentary if you’re holding this
book in your hands. Another big bone robber is smoking. Again, I’m going to
assume that this is not a problem for most of you. Nevertheless, I do know
some active women who sneak cigarettes on the sly. If that’s you, do your
bones (and every other part of you) a favor and quit. Among countless other
terrible things, smoking has been linked to low bone density.

Alcohol use is also a potential bone robber. While there’s some evidence
that moderate drinking may protect your bones, there’s unquestionable
evidence that heavy drinking is bad for your bones. So if you do drink, stick
to one drink (12 ounces of regular beer, 5 ounces of wine, or 1.5 ounces of
spirits) a day. Also watch your soda consumption, specifically cola, though
all soda is problematic. There is evidence that too much soda can weaken
bones by altering your body’s balance of calcium and phosphorus in an



unfavorable direction. The Framingham Osteoporosis Study found that
women who reported drinking cola every day had lower bone density than
women who reported drinking it less than once a month.

Finally, if you’re not getting your period because of the female athlete triad
or what is now called RED-S, it’s imperative that you address the underlying
issues. Women who stop getting their periods because of extremely low body
weight, inadequate diet, or excessive exercise may lose significant amounts
of bone density that is very difficult if not impossible to recoup even after
they start menstruating again.



 Eighty percent of people with osteoporosis in the United States are women.

 Strength train 2 or 3 days a week to keep your skeleton strong.
 There’s no good scientific connection between drinking milk and strong bones; consider

other ways to improve your bone health.

 Stress fractures may indicate a serious hormonal imbalance.
 Can your cola habit. It’s bad for your bones.
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DAILY FUELING
YOU CAN’T OUTRUN A BAD DIET, BUT OPTIMAL
NUTRITION CAN HELP YOU ACHIEVE A PERSONAL
BEST

With all the conflicting information on what you should and shouldn’t be
eating, it’s difficult to get it right. To be clear, I’m not suggesting there’s a
100 percent right or wrong way for any one woman to eat. That’s impossible.
But I am telling you that there are certain nutrients—both large and small—
that every woman does need to feel and perform her best. Here’s a look at all
the necessary components of an active woman’s daily diet.

THE MACRONUTRIENT MEDLEY
There are three essential macronutrients every woman (human, really) needs:
carbohydrates, protein, and fat. They’ve all fallen victim to fad diets, and fat
in particular was out of vogue for many years. But they are all critical for
exercise and recovery as well as for everyday life. In Chapter 11 you’ll learn
how to specifically fuel yourself before, during, and after exercise. But first
we have to focus on daily, not exercise-specific, fueling to best support your
active female physiology.

TO CARB OR NOT TO CARB—THAT IS NOT A QUESTION
Back in the old low-fat days, carbohydrates were completely overdone.
Stuffing ourselves with starchy bagels and plates of pasta did indeed make us
unhealthy and overweight. Carb has become a four-letter word, even among
active women, who are increasingly becoming grain and starch phobic.



However, we can’t just eliminate this essential macronutrient. Carbohydrates
are indeed essential for everyday health.

Let’s start with some basic physiology. Your body uses carbohydrates for
energy during exercise. They fuel your brain and central nervous system, help
your body burn fat (as exercise physiologists like to say, “Fat is burned in a
carbohydrate flame”), and help preserve your precious muscle tissue by
preventing your body from using protein as a primary energy source.

Remember, too, that your glycogen (stored carbs in the muscles and liver)
supply is limited. Fully stocked, you have about 10 grams of glycogen per
kilogram of muscle tissue (a 135-pound woman has roughly 615 grams) and
about 40 to 45 grams of liver glycogen, generally enough to fuel a 2-hour
run, depending on your pace—the harder you push, the faster you burn
through your stores. At the bare-bones minimum, you need 130 grams of
carbohydrate or the equivalent of about 520 calories’ worth (the amount in 1
cup of pasta, 1 cup of beans, and a potato) for survival. This amount does not
support physical activity. This is simply what is required each day in order to
support the central nervous system, maintain red blood cell production, keep
the immune system running, and fuel the brain. Your brain alone requires
roughly 60 percent of your body’s resting glucose utilization.

What you eat day to day profoundly impacts how much glycogen you have
in the tank at any given time, and this relates to exercise. Whether you’re a
regular CrossFitter, swimmer, runner, cyclist, or any other type of exercise
enthusiast, it’s important that you have enough glycogen on board to get the
job done, especially if you plan to go long or hard. While you can likely get
through your yoga class without draining the tank, as soon as you kick up the
intensity to about 75 percent of max VO2 (where you’re breathing a little
hard but can still hold a conversation), you’ll burn through your stores in just
2 hours’ time. Go harder, as in a few 400-meter sprints, and kiss those stores
goodbye much more quickly. In fact, glycogen availability is the single
biggest limiting factor for going strong and maintaining your effort and
intensity for any type of prolonged exercise.

Now here is where I’d be remiss if I didn’t talk about fat adaptation,
because I know there are a lot of paleo followers out there, and going high fat
and super low carb is extremely popular right now. To answer the million-
dollar question of whether the paleo diet can improve performance, the
answer, I believe, is no. Here’s why.

Low-carbohydrate diets increase fatty acid oxidation during exercise and



encourage intramuscular fat storage. The body is smart; if there isn’t enough
primary fuel to support the stress it’s under, it’ll go for a secondary source—
in this case fat—then store more of it for the next time it encounters that
stress. But this does not translate into improved performance.

Research shows no real performance benefits from low-carb over
moderate-carb diets. In women in particular, high-fat, very low-carb eating
elevates levels of cortisol, which increases catabolism and harms protein
synthesis. In other words, you’re eating your muscles and not making more,
which is obviously bad for performance. It also hurts your immune system,
which is already taxed by exercise stress. In the end, a low-carb diet
compromises your ability to maintain high-intensity or prolonged periods of
exercise and puts your body under exorbitant stress.

That doesn’t mean you need to pile your plate high with bread and pasta.
As a woman, you become more sensitive to carbohydrates as you age because
of the decline in your estrogen levels, so eating a diet too high in carbs is
detrimental from a blood sugar and metabolism standpoint. Starchy
vegetables such as sweet potatoes, yams, and winter squash as well as root
veggies such as carrots, onions, and garlic are superior forms of carbohydrate
from a nutritional standpoint. You don’t need to eat a ton of carbs, but you
should eat the right carbs throughout the day (and time them correctly before,
during, and after exercise, which we’ll cover in depth in the next chapter) for
your physiology and fitness level.

What I find works best from both a body composition and performance
standpoint among my female athletes is aiming for a daily intake of about 40
to 45 percent whole food carbohydrates (e.g., veggies, fruit, ancient grains).

BIG BRAINS NEED CARBS
Understanding how and why we developed such large brains is one of the most
puzzling topics in the study of human evolution. It is widely accepted that the increase in
brain size is partly linked to changes in diet over the last three million years. Increases
in meat consumption and the development of cooking technologies have received
particular attention from the scientific community. In a new study published in the
Quarterly Review of Biology, Dr. Karen Hardy and her team bring together
archaeological, anthropological, genetic, physiological, and anatomical data to argue
that carbohydrate consumption, particularly in the form of starch, was critical for the
accelerated expansion of the human brain over the last million years.

With a global increase in obesity and diet-related metabolic diseases, interest has
intensified in ancestral or Paleolithic diets, not least because human physiology should
be optimized for the nutritional profiles we have experienced during our evolution. Up



until now, there has been a heavy focus on the role of animal protein and cooking in the
development of the human brain over the last two million years, and the importance of
carbohydrate, particularly in the form of starch-rich plant foods, has been largely
overlooked.

Dr. Hardy’s team highlights the following observations to build a case for the
necessity of dietary carbohydrates in the evolution of modern big-brained humans:

• The human brain uses up to 25 percent of the body’s energy budget and roughly 60
percent of blood glucose. While synthesis of glucose from other sources is
possible, it is not efficient, and these high glucose demands are unlikely to have
been met on a low-carbohydrate diet.

• Human pregnancy and lactation—which, of course, are specific to us gals—place
additional demands on the body’s glucose budget, and low maternal blood glucose
levels compromise the health of both the mother and her baby.

• Starches would have been readily available to ancestral human populations in the
form of tubers, as well as in seeds and some fruits and nuts.

• While raw starches are often only poorly digested in humans, when cooked, they
lose their crystalline structure and become far more easily digested.

• Humans have many salivary amylase genes; primates have far fewer—about a
third of humans’. We evolved to have more of these genes to increase our ability to
digest starch.

Dr. Hardy proposes that the coevolution of cooking and the increase in salivary
amylase genes increased the availability of preformed dietary glucose to the brain and
fetus, which, in turn, caused the acceleration in brain size.

CARBOHYDRATE CONTENT (G) IN A TYPICAL SERVING

BREAD AND BAKED GOODS BREAKFAST CEREALS AND
GRAINS

VEGETABLES

½ whole grain bagel (34 g)
2 whole grain pancakes (32 g)
1 multigrain English muffin (27
g)
½ fruit muffin (23 g)
1 small whole wheat pita (16 g)
1 slice sprouted grain bread
(15 g)
1 cup pasta (35 g)
1 cup brown rice (45 g)

⅓ cup Samurai Cereal (41 g)
1 cup Kashi GoLean (40 g)
⅔ cup cooked black rice (34 g)
1 cup cooked quinoa (29 g)
1 cup cooked oatmeal (27 g)
¾ cup Nature’s Path Organic
Flax Plus cereal (23 g)

1 cup broccoli (6 g)
1 cup potatoes (26
g)
1 cup beets (13 g)
1 cup carrots (12 g)
1 cup corn (25 g)
1 cup yams (35 g)

FRUITS DAIRY AND DAIRY
SUBSTITUTE PRODUCTS

OTHER

1 small (1.5 oz) box
raisins (34 g)
3 medium dates, fresh
(31 g)
1 large apple (30 g)
1 medium banana (27

1 cup fat-free milk (12 g)
1 cup low-fat plain kefir (12 g)
1 cup almond-cashew-hazelnut
milk (2 g)
1 cup unsweetened almond
milk (1 g)

1 Tbsp jam, honey, or maple
syrup (17 g)
¼ cup chocolate chips (10 g)
¼ cup broad beans (fava beans)
(26 g)
½ cup chickpeas, kidney beans, or



g)
1 medium grapefruit
(26 g)
1 medium pear (25 g)
2 large fresh figs (24
g)
2 kiwifruit (24 g)
1 cup raw cherries (22
g)
1 cup fresh
blueberries (21 g)
1 medium orange (18
g)
2 thick pineapple
slices (16 g)
1 cup fresh strawberry
halves (12 g)
1 medium peach (11
g)
2 large apricots, fresh
(7 g)

1 cup Greek yogurt (9 g) black beans (21 g)
½ cup edamame, shelled (10 g)

CAFFEINE: A POTENTIAL PERFORMANCE-
BOOSTING BUZZ
Hands down, caffeine is the most widely used performance-enhancing drug in the world
—for athletes and nonathletes alike! It’s so popular in endurance sports such as cycling
that many teams even have coffee sponsors. There’s a good reason it’s so popular. For
one, it’s a world-renowned brain stimulant, so it gives you a quick jolt of energy when
you’re ready to go. Caffeine also increases your power output and time to exhaustion
and lowers your perceived exertion. Or more simply: You can run, bike, swim, row, or
whatever longer and more powerfully, while feeling less tired.

Caffeine improves endurance by stimulating the release of fatty acids, which helps
your body use fat as fuel so you don’t burn through your carbohydrate stores as quickly.
But sprinters and CrossFitters take note: It also improves power. Caffeine increases the
calcium content of muscle, which strengthens your muscle contractions, which is just
what you need for banging out the last 200 meters in a race or powering through that
final set of pullups.

There are many forms of caffeine to choose from: coffee, teas, sodas, pills, gums,
and shots (like 5-Hour Energy). Each of these products contains varied doses of
caffeine. A double espresso delivers about 150 milligrams, 16 ounces of strong coffee
contains 330 milligrams, and one Red Bull has 80 milligrams of caffeine. Caffeine is
easily absorbed by the stomach and intestine, so you reach peak blood levels within 45
to 60 minutes after taking it.

How much to take depends on your size and tolerance. Generally speaking, the
recommended dose ranges from 2 to 6 milligrams of caffeine per kilogram of body
weight (for reference, 1 kilogram = 2.2 pounds), or about a cup or two of coffee for a
135-pound woman. More is definitely not better, and if you’re not accustomed to



caffeine, start on the low end and see how well you tolerate it. (It can cause jitteriness
and GI upset in some people.) As with everything else, if you plan to use caffeine during
a big event or competition, be sure you train with it first so you know how your body
reacts.

For maximum benefits take your caffeine an hour before endurance exercise (though
even 3 or 4 hours out has fat-release benefits) or up to 20 minutes before high-intensity
training. Consider decreasing caffeine for 3 to 4 days prior to competition. That gives
your body time to lower its tolerance to caffeine and helps ensure a maximum effect.
Don’t cut it out completely or you may experience symptoms of caffeine withdrawal.

BE PICKY ABOUT PROTEIN
Protein will likely always be a diet darling in the eyes of most of the public.
It’s easy to understand why. There’s seemingly nothing it can’t do. Want to
lose weight? Eat protein! Want to reduce blood sugar swings? Eat protein!
Make muscle? Protein! Rev up metabolism? Protein! Feel fuller sooner?
Protein! Recover from hard exercise? Protein! Protein! Protein!

The fact is, protein actually is a dietary superstar. The problem is, most
active women still aren’t eating enough, especially if they’re following the
current dietary guidelines, which call for eating 0.8 gram of protein per
kilogram of body weight (1 kilogram = 2.2 pounds), which generally equals
between 45 and 50 grams for a 135-pound adult woman. That’s considerably
less protein than active women really need.

A Johns Hopkins University study found that a diet with protein levels
above current recommendations (about 25 percent of calories coming from
lean protein sources) led to a greater reduction in blood pressure, bad LDL
cholesterol levels, and triglycerides than a traditional higher-carb diet. Other
research shows that people who eat diets with higher levels of protein can
fend off obesity, osteoporosis, diabetes, and especially heart disease. The
Optimal Macronutrient Intake Trial to Prevent Heart Disease (OmniHeart)
reported that both higher-protein and higher-fat diets improved 10-year heart
disease risk better than a high-carb diet did.

As a woman, if you want to be active, maintain muscle, and maybe lose
more weight, protein is a must. In one study, dieters who increased their
protein intake to 30 percent of their diet ate nearly 450 fewer calories a day
and lost an average of 11 pounds over the 12-week study without trying.
Why? Protein takes more work to digest than other foods, so it burns calories
when we simply process it. It also increases satiety, so you feel satisfied with



less food, and it helps maintain muscle tissue—something every active
woman needs. Though it’s best known for building muscle, protein is also a
major player in immunity, hormones, enzymes, sleep, digestion, and even
ovulation.

The timing of your protein intake is key, especially as it relates to exercise
recovery and muscle repair. We’ll cover that in detail in the following
chapter, but for now, we’ll focus on the right kind of protein from the best
food sources that you should eat as part of your daily diet. This is a key
element that many soy-fixated women miss.

It’s easy to get confused, as protein is pretty complex. Let’s break it down.
Protein is comprised of 20 building blocks called amino acids. Of these, your
body makes 11. Because you can manufacture them yourself, these are
considered nonessential amino acids. The other nine, known as essential
amino acids, your body can’t make, so you need to get them from food
sources. Taking it one step further, protein comes in two varieties, complete
and incomplete. Complete protein sources are those that contain all nine
amino acids. Incomplete sources contain some, but not all, so you have to
pick and choose more carefully to get everything you need throughout the
day.

You can find complete proteins in meat, fish, eggs, and most dairy
products. Plant sources, such as nuts, whole grains, and vegetables, are
usually incomplete sources. The good news is that some foods we naturally
eat together, such as beans and rice or peanut butter on bread, work together
to make a complete protein. No need to stress about combining foods to make
a complete protein at every meal. As long as you eat all the amino acids you
need within a day, you’ll get all the complete protein you need.

What you should pay attention to are key amino acids. The essential amino
acid (EAA) content of protein, in particular the leucine content, can
dramatically affect muscle protein synthesis. For example, whey protein has
distinct anabolic (muscle-building) characteristics and anti-inflammatory
properties, both of which help you turn the protein you eat into lean, active
muscle tissue. (You need 50 grams of soy to get the same leucine level as just
25 grams of whey.) There are also fast- and slow-releasing proteins. The best
option after exercise is a combination of fast-release (whey) and slow-release
(casein) for a continuous “feed” of muscle-mending amino acids into your
bloodstream. This is especially useful for bedtime muscle building—
something I recommend to all my clients. When you have a casein-rich



bedtime snack, the amino acids are absorbed as you sleep. In fact, research
shows a nightly dose of protein boosts protein synthesis by 22 percent.

How much protein is enough? About 30 to 35 percent of your daily
calories. A good daily benchmark is between 1.0 and 1.2 grams per pound of
body weight, and be sure to stick to the high end if you’re very active. That
works out to about 135 to 162 grams a day for a 135-pound woman. I
recommend starting the day with a healthy hit of protein—25 to 30 grams at
your morning meal, along with your carbs—because you start the day in a
catabolic (muscle-devouring) state after not eating all night. A morning
protein hit restocks your stores and helps regulate your appetite for the day
ahead—critical for both fueling activity and preventing overeating later on.

PROTEIN CONTENT (G) IN A TYPICAL SERVING
LEAN MEAT EGGS FISH DAIRY PRODUCTS

3 oz lean rump
steak (26 g)
3 oz lean sirloin
steak (26 g)
3 oz lean bison (24
g)
4 oz lamb chops (23
g)
3 oz chicken (31 g)

2 large eggs
(12 g)
3 egg whites
(11 g)

3 oz tuna, canned in
water (22 g)
3 oz fresh cod (20 g)
3 oz cooked blue
mussels (20 g)
4 colossal shrimp
(18 g)
6 oysters, raw (5 g)
3 oz salmon (22 g)

1 cup (8 oz) fat-free Greek
yogurt (23 g)
½ cup fat-free cottage
cheese (15 g)
1 cup (8 oz) low-fat plain
kefir (11 g)
8 oz fat-free milk (9 g)

BEANS AND LENTILS NUTS AND SEEDS* GRAINS
1 cup lentils (18 g)
2.5 oz Quorn (nonsoy meat
substitute) (11 g)
½ cup chickpeas or black
beans (7 g)

24 raw almonds (6 g)
3 Tbsp sunflower seeds (6 g)
1 oz raw cashews, hazelnuts, or
Brazil nuts (5 g)
¼ cup raw walnuts (5 g)
1 Tbsp pumpkin seeds (high
leucine) (3 g)

½ cup uncooked
amaranth (14 g)
½ cup uncooked kamut
(14 g)
½ cup uncooked hulled
barley (12 g)
½ cup uncooked quinoa
(12 g)

*high good-fat content

ROAR DAILY DIET CHEAT SHEET FOR ATHLETES
As a rule of thumb, your daily nutrient intake should consist of about 40 percent carbs,
30 percent protein, and 30 percent fat. To keep your energy levels high for workouts
and daily life, it is important to have enough carbohydrates and protein in your diet and
to not be so strict about restricting fats. Here’s what to know:



CARBOHYDRATES
Your stored glycogen (carbs) is very limited. Did you know:

• When muscle glycogen stores are used up, exhaustion occurs.
• Muscle glycogen depletion occurs after about 2 hours of continuous low-intensity

training but occurs within 15 to 30 minutes of high-intensity training.
• When liver glycogen is depleted, you cannot keep blood glucose levels normal.

This is when you hit the wall and cannot continue.
• With low blood glucose levels, your body has to rely on fat for fuel; however, this is

a very slow process, and will slow down your performance.
• Signs and symptoms of low blood glucose include light-headedness, lack of

coordination, weakness, inability to concentrate, blurry vision, and feeling spacey.

HOW MANY CARBOHYDRATES DO YOU NEED IN A DAY?
• For moderate to high-intensity training lasting 60 to 120 minutes, you need 1.6 to

1.8 grams of carb/lb/day.
• For endurance training involving 2 to 5 hours of intense training per day (distance

running, cycling, swimming), you need 2 to 2.7 grams of carb/lb/day.
• For extreme training of 5 hours or more of intense training per day (Ironman or

multisport events), you need 2.7 to 3.1 grams of carb/lb/day.
• For a light or nontraining day, aim for 1.13 to 1.4 grams of carb/lb/day. This

guideline also applies for short, intense days (like CrossFit training).

PROTEIN
For general muscle growth, repair, and strength adaptations, protein is the key for
success! Did you know:

• In activities lasting 2 hours or more, amino acids (the building blocks of protein) can
lend up to 5 to 10 percent of the fuel necessary to keep going.

• Hydration is key with any endurance activity, and the amino acids of protein are an
effective rehydration mechanism.

• An endurance athlete needs upwards of 1 gram of protein/lb body weight a day for
optimal muscle repair, growth, recovery, and fat mobilization.

• If you don’t eat any protein, your body will not use carbohydrates for refueling
muscle and liver glycogen as it is supposed to; rather, the carbs you eat will instead
assist in repairing your muscles.

• Protein is also necessary to facilitate fat loss, as it keeps the muscles repairing and
rebuilding, which allows carbohydrates to refuel the muscles and liver—thus
allowing fat stores to stay empty.

• Whey isolate and casein protein powders are two very simple means of increasing
your protein intake without increasing your fat intake.

HOW MUCH PROTEIN DO YOU NEED IN A DAY?
• For strength/power phases of training, you need 1.0 to 1.2 grams of protein/lb/day.
• For endurance phases of training, you need 0.8 to 1.0 grams of protein/lb/day.
• For optimal recovery, try to take in 25 to 30 grams of protein within the first half

hour post–event/training session.



• For a light or nontraining day, aim for 0.75 to 0.8 gram of protein/lb/day.

FAT FROM FOOD DOES NOT EQUAL BODY FAT
Let’s start with a round of applause for the demise of low-fat food
recommendations and celebrate the fact that the federal government finally
dropped the restrictions on total fat consumption in the official Dietary
Guidelines for Americans—in 2015, a full 35 years after they first started
cautioning everyone to be fearful about fat.

Since its introduction to popular culture beginning in the 1970s and
ramping up through the 1990s, fat restriction proved to be a national health
disaster. Ditching fat—and very often replacing it with starch and sugar and
low-fat processed products such as Snackwell cookies and crackers—only
made us collectively fatter and unhealthier.

Yet we were so thoroughly indoctrinated with the idea that fat from food
equals body fat that we simply can’t let it go. But we must. I will say it again.
Low-fat, high-carb foods are not good for you. It’s too much sugar without
enough satiety. You don’t feel full. If you keep eating all those carbs without
enough fat, your insulin levels shoot up, which causes your cortisol levels to
skyrocket. The combination makes you store belly fat and puts you at risk for
metabolic disease such as diabetes.

Fat is an essential source of fuel for aerobic exercise and life itself. It
protects your inner organs and allows estrogen to function properly so you
have regular menstrual cycles, which in the long run not only protects your
fertility but also preserves your bones. When we pull fat from our diets, we
also lose the essential fatty acids necessary for immune and nerve cell
function. A little fat makes everything better—flavor, nutritional value, and
satiety. Try cooking with these healthy fats: olive oil, rice bran oil, nuts and
seeds, nut butters and oils, avocado and avocado oil, as well as fish and fish
oil.

What about saturated fat? Surely there has to be some bad fat? The only
truly bad fat is one that we human beings have to process ourselves (the word
process is the root of most dietary evils)—trans fats. Trans fats are often
disguised as partially hydrogenated oils, so avoid anything that has that
phrase on the ingredient list and you’ll be golden. Like fat itself, saturated
fats have been unfairly demonized. Saturated fats, alternatively, are not such



a bad thing in moderation. In fact, landmark research from the University of
California, Berkeley, in 2010, which involved more than 20 studies and
nearly 350,000 people, proved there wasn’t sufficient evidence to link
saturated fat to heart disease. The Women’s Health Initiative had found the
exact same thing in a smaller study 4 years earlier.

In fact, some saturated fats, such as stearic acid, might actually be good for
you, and others such as lauric, palmitic, and myristic may not be all bad or
have a neutral effect. There’s even evidence that saturated fats may help
balance cholesterol levels and lower inflammation. The key—and this is
important—is getting saturated fats from whole, natural, and unprocessed
sources. That means grass-fed beef, organic foods such as chicken, eggs, and
dairy, and rich dark chocolate. It does not mean you have free rein to pile on
the ring bologna or eat processed lunch meats, cakes, cookies, and sweets
with abandon. You still need to eat wisely.

For women it is advisable to get more dietary fat from omega-3 fatty acids
(found in fish such as salmon), which are natural anti-inflammatories, than
other sources. Some very compelling research suggests that when women
include more omega-3s in their diet, they balance out the high levels of
omega-6 fatty acids (found in vegetable oils) that we typically already
consume (too many omega-6s without enough omega-3s leads to
inflammation) and can quell common menstrual problems such as cramps
and back pain.

I recommend getting about 30 percent of your calories from fat by eating
healthy, whole foods to keep your body functioning at its best. Fat is slower
to digest, so you need to be careful about how much you eat immediately
before and during exercise. We’ll cover that in detail in the following chapter.

THE ENDURANCE ATHLETE’S DEFICIENT DAILY DIET

Sometimes even those who know better don’t know better. Take my coauthor, Selene
Yeager. As a certified trainer with the National Academy of Sports Medicine, a USA
Cycling licensed coach, and a longtime ultraendurance athlete whose accomplishments
include a trip to Ironman Kona, a medal at Leadville 100, and multiple stage race wins
around the world, she, by her own admission, botched her nutrition many times. After
years of practice, she thought her training and racing nutrition was (mostly) dialed in,



but some extensive blood work done while training for a massive month of nearly back-
to-back stage races revealed that her daily diet was anything but. (See Chapter 17 for a
complete overview of Selene’s blood work and how you can do the same test.)

Selene’s glucose levels were stubbornly high, as were her blood lipids. Her bilirubin, a
product that is formed when old red blood cells are broken down (this can indicate
hemolytic anemia), was high, too. Her iron level was low, as was her vitamin B12
(definite indicators of anemia). Even though she generally felt pretty good, she would
find herself wandering into the kitchen at random times—usually midafternoon and late
evening—seeking a jar of Nutella, honey, Greek yogurt, cheese, or wine.

Selene had made a mistake I see in many of my athletes. She was eating enough
food, but she wasn’t eating enough of the right kinds of food—specifically carbohydrates
—for her female physiology. Tired of the sugar rushes and crashes she experienced
while following a high-starch, carbohydrate-based (bread, pasta, and grains) diet years
ago, she pared down her cereals and grains when she wasn’t riding and relied on
veggies and fruits for her carbs instead. Because foods such as Brussels sprouts and
broccoli are so high in fiber, she was full before she got the nutrients her very active
body craved. She also wasn’t providing her brain with the fuel it needed to do her job as
a writer as well as an athlete, which left her feeling fuzzy headed when she wanted her
mind to be sharp.

I advised her to keep 2 days of dietary records, from which I made the following
ROAR makeover recommendations:

Day 1
6:30 a.m. Wake up
7:45 a.m. Breakfast

4 oz orange juice
2 cups coffee

2 eggs scrambled with goat cheese and chile peppers
½ toasted flatbread with butter

ROAR MAKEOVER NOTES: Within 30 minutes of getting up, have a bit of protein
(10 to 15 grams) and a bit of carbohydrate (20 to 30 grams) to bring your blood glucose
up, but not to spike and drop it. Remember, your body has been without food all night.
The idea is to boost blood fuel levels so that your cortisol level drops (it peaks early
morning, mostly because of low blood sugar; you want to keep cortisol down, as it has
adverse effects on bone formation, the immune system, and body fat). Also stay
isocaloric. Consider stirring a few tablespoons of fat-free Greek yogurt into your juice to
reduce the blood sugar spike and limit any insulin response to the pure sugar in the
juice. Add a couple of egg whites to the whole eggs to boost protein without too many
additional calories. Replace butter with almond butter for more omega-3s.
10:30 a.m. Snack

4 oz Greek yogurt with honey
ROAR MAKEOVER NOTES: This is a lot of sugar. The Greek yogurt is a good

source of protein, but change to 0 to 2%. Some fat is okay, but in yogurt less fat equals
more protein, because when fat is removed during production, there is a greater
concentration of protein. Add blueberries for flavor instead of honey. These simple
changes will provide more protein, fiber, and antioxidants and a less severe effect on



blood sugar.

12:00 p.m. Lunch
½ whole grain flatbread with mixed veggies and spicy Thai tuna

Handful of baby carrots with hummus
Wild berry seltzer water

ROAR MAKEOVER NOTES: Good.
2:45 p.m. Random kitchen invasion

White tea, brewed with a bit of honey
While the tea is brewing, I eat a couple of tablespoons of cold vegetable soup out of

the container in the fridge, nosh on a small piece of blue cheese, and eat about eight
almonds and a square of dark chocolate infused with cayenne pepper.

ROAR MAKEOVER NOTES: This tells me you need food. Plan ahead for snacks in
the afternoon. Most everyone has a lull around 3:00 p.m.; it has to do with our circadian
rhythm, which causes a dip in core temperature. The body’s perception is that you need
a boost of carbohydrate to wake up. Some good-quality protein (15 to 20 grams) will do
the job. Enjoy your tea as usual.
5:30 p.m. Snack

Bowl of vegetable soup
ROAR MAKEOVER NOTES: Okay, but you need a boost pretraining (see below).

6:30 p.m. Core workout and pool session
ROAR MAKEOVER NOTES: A protein load before and after training will boost

muscle adaptations. Your preworkout snack could be a scoop of whey isolate protein
powder and espresso mixed with water (iced protein latte!). The caffeine and protein will
boost your training session, allowing you to get more power and adaptations. You have
a 30-minute window for protein postworkout and up to 2 hours to restock your
carbohydrates. Six to 8 ounces of low-fat chocolate milk for protein and carbs with some
almonds (for extra protein) is an ideal recovery snack. It helps with the slow release of
protein throughout the day to maximize muscle synthesis and reduction of body fat.

8:30 p.m. Dinner
Arugula salad with beets, olives, blue cheese, crushed nuts, and tuna. One glass of
wine.

ROAR MAKEOVER NOTES: Add a greater variety of veggies to your dinner. Look
for a bright rainbow on your plate. Make the salad and veggies the base layer of your
meal with the tuna as a second protein layer (30 to 40 grams of protein). Blue cheese is
okay as a topping, but don’t look at it as a great protein source. Also consider an
evening snack with about 150 calories’ worth of protein and carbs about 30 minutes
before bed. Most of your repairs happen while you sleep, since this is when you get a
peak of human growth hormone. A bit of protein (15 grams) right before you head to
bed helps the building blocks (amino acids) assimilate and repair.

Day 2
5:30 a.m. Wake up



6:30 a.m. Pre-swim
½ banana and 1 cup coffee
ROAR MAKEOVER NOTES: Add some protein, such as ¼ cup fat-free Greek yogurt.

Fat-free is best before and after training for more rapid gastric emptying, which
circulates the amino acids faster. Two percent at all other times is ideal for protein and
satiation.

8:00 a.m. Pre-ride breakfast
Waffle with butter and honey, strawberries, 2 veggie sausages, and 2 scrambled eggs

ROAR MAKEOVER NOTES: Swap the waffle for a whole grain variety. Substitute the
butter and honey with a drizzle of almond butter or tahini. You can also top the waffle
with fat-free or low-fat ricotta cheese thinned with unsweetened vanilla almond milk with
strawberries mixed in. Also consider a protein pancake with strawberries and ricotta
rolled in the middle. These modifications will boost your overall nutrition profile by taking
out excess sugars and replacing null fats (butter) with beneficial ones (omega-3s).
10:00 a.m. to 2:30 p.m. Mountain bike ride

Ate one bar and drank a bottle and a half of an electrolyte mix. Felt lousy on the
second half of the ride.
ROAR MAKEOVER NOTES: You want to consume about 200 calories per hour.

Remember to keep food in your pocket and hydration in your bottle.

3:00 p.m. Lunch
Large glass of almond milk, mixed roasted veggies with oil and vinegar, and a chunk
of dark chocolate

ROAR MAKEOVER NOTES: This is severely lacking postworkout protein. Aim for
about 20 grams within 30 minutes of completing your ride.
6:30 p.m. Dinner

A bowl of coconut soup with tofu. A large serving of Thai green curry with beef,
peppers, and Asian veggies. Two glasses of wine and one glass of water.
ROAR MAKEOVER NOTES: To boost your overall nutrition profile, minimize the

coconut milk (in the soup and curry) and add wheat berries, amaranth, quinoa, or
basmati rice for healthy carbohydrates. Have a prebedtime snack such as fat-free hot
chocolate with 15 almonds.

ROAR MAKEOVER SUMMARY: Without enough daily carbohydrates to help restock
her stores, assist with recovery after hard rides, and just perform daily functions,
Selene’s body went into semistarvation mode and started using more fat and protein for
everything from repairing muscles to fueling her immune function. This led to a stressful
situation for Selene’s body as she created high levels of cortisol and low levels of
growth hormone DHEA, which in turn triggered sugar cravings, limited fat burning, and
increased fat storage. As a result, her circulating sugar and fats were out of whack and
her weight fluctuated seemingly overnight. Because of the lack of sufficient carbs, her
body was breaking down red blood cells and using up her precious amino acid stores to
do the work. It also explains her occasional late-day fridge and pantry raids.

ROAR MAKEOVER SOLUTIONS: In a nutshell, we bumped up her protein intake a
bit, kept her fat intake pretty much the same, and added some starchy carbs back to her



plate. “I was shocked how little it actually took to appease my body and make me feel
so much better,” she recalls. “Just ½ cup of starchy carb at my meals, and I felt clearer
and stronger.”

It was important for Selene to front-load her calories in the day. The body is primed
for carbohydrates, along with protein, in the morning but leans more toward protein as
the day wears on. This has to do with hormonal perturbations (cortisol peaks in the
morning and reduces insulin sensitivity). She also introduced foods that benefited her
immune system and helped to drop cortisol, such as omega-3s and a bit of magnesium
postworkout.

I also recommended that Selene optimize her nutrient timing by fueling with a bit of
protein 30 minutes before and after each training session. She started taking one high-
dose iron tablet per week to help support the integrity of her red blood cells so they
wouldn’t break down as quickly, which also made the liver’s job easier and aided in the
reduction of bilirubin. To top off her newly optimized nutrition, Selene supplemented her
diet with a probiotic for maximum gut health and nutrient absorption, magnesium to help
with glucose control, and vitamin D to increase bone health.

Her follow-up blood work iced that carb cake. Just 4 weeks later her glucose had
fallen below 100 for the first time in years; her lipids were back in a healthy range; her
vitamin B12 levels stabilized; and though her iron was still low, it was trending in the
right direction. With her macronutrients in balance, so was her body. That meant better
performance, energy (mental and physical), and overall health both on and off the bike.

Even more telling? A few years later, she started slipping into old habits. Her blood
sugar, lipids, and key vitamins and minerals followed suit, shifting into unhealthy
territory. But she knew what to do to nip the issues in the bud and get her blood work
back in line before they harmed her health. Remember, no matter how fit you are,
there’s no outrunning improper nutrition!



 Most fad diets fail for women because of our different hormonal responses to restriction as
compared to men.

 Carbohydrate sensitivity changes over the course of a woman’s life span, but carbs are still
essential. Don’t cut them out completely.
 Quality and timing of protein work with your body’s natural biorhythms to help with body

composition, reparation, and sleep.

 Ditch the notion that “low fat” is better—there is room for fat in your diet, especially from
avocados, nuts, seeds, and dairy.
 Eat low on the food chain: The closer it is to the natural form, the better it is for your body

(we are not as smart as nature!).
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SPORT-SPECIFIC FUELING
HOW TO EAT FOR WHAT YOU DO

When’s the last time you grabbed a jug of milk from the fridge and sauntered
out to the driveway to dump it into your car’s tank before heading out on a
road trip? Never—because cars don’t run on milk. They run on gasoline, and
depending on the car, not just any gasoline. High-performance cars are even
more finicky about their fuel and demand high-grade gas at the pump for
optimum performance and miles per gallon.

You, as a human being, follow the same fueling principle. First and
foremost, you need to fuel yourself with food. Second, the higher
performance you demand from your body, the more finely tuned your food
choices need to be. Finally, as a woman, your nutrition needs are even more
specific. So while you could complete your next workout on gummy bears
and Kool-Aid, you really shouldn’t.

Whether you’re going for a long run, heading to your regular CrossFit box,
or rolling out for an all-day charity bike ride, what you eat can make or break
your experience no matter how fit or prepared you are. The longer and/or
harder the workout on tap, the more important your nutrition is. Nutrition can
make or break a race, but you don’t have to race to reap these benefits. Eating
to enhance your exercise—whatever exercise you do—should be a priority so
you can maximize the results of your time and efforts. Here’s what you need
to know.

TOPPING OFF YOUR TANK: WHAT TO EAT BEFORE EXERCISE
Ideally, you’re eating a balanced diet the majority of the time, so you’re
pretty much ready to go whenever you want to hit the gym or head out for an
easy workout. When preparing for a harder, longer, or more intense bout of



physical activity, however, you need to top off your tank.
In a nutshell, you want that preworkout snack to accomplish three goals.

One, provide fuel so you go into your workout fully energized. Two, help
minimize the muscle breakdown that occurs during your workout while
maximizing the training adaptations (getting fitter and stronger) you want.
Three, make you feel good mentally and physically. You never want wild
energy swings, cramping, or gastrointestinal (GI) distress when you’re out
there trying to perform your best.

Meeting all three of those goals means eating the right stuff, obviously, but
also at the right time. Generally speaking, if it has been 2 or more hours since
you last ate, you want to aim to eat a balanced snack that contains about 1.3
calories per pound of body weight, which is about 175 to 200 calories for a
135-pound woman, 30 to 45 minutes before starting to exercise. You
definitely want some carbs, but women particularly should pay attention to
pre-exercise protein, aiming to get about 15 to 20 grams of protein before
hard efforts. Research shows that pairing protein with hard exercise sessions
can improve your body’s ability to make muscle out of the protein you eat
(an ability that diminishes with age) as well as boost how well your muscles
adapt to your training efforts. The end result is that you hang on to the muscle
you have and perform stronger and faster for years to come.

Good examples of well-balanced preworkout snacks include a little high-
protein cereal such as Kashi GoLean with vanilla almond milk or a slice of
low-fiber bread (low fiber is typically not recommended for daily
consumption—but it is before exercise) with a slathering of nut butter and a
sprinkle of salt.

Now the GI issue. Again, women are more prone to stomach issues than
men because of our hormone fluctuations. But certain sports also lend
themselves to belly trouble more than others—particularly jostling activities
such as running. I recently gave a talk to a room full of runners, some
experienced marathoners, others just starting to get into the running scene.
The one thing that they all had in common was GI issues. Regardless of
planning, they still couldn’t get over the fear and real occurrence of GI
disturbances.

Different types of upper- and lower-GI symptoms occur in about 45 to 50
percent of runners. The physiology of digestion—especially during activity—
is complex, so the fuel and fluid you put into your system can have an
enormous impact. As you’ll see in the following section, what you eat and



drink during activity is particularly important, but this also holds true for
what’s already in your digestive system when you start.

During intense exercise, your body redirects bloodflow from your gut to
your working muscles. This makes your gut a bit hypoxic (low in oxygen),
since it’s not getting the oxygenated blood it needs to do its job, so it starts
shutting down, and it becomes harder for fluids and nutrients to leave the
intestine and get into your bloodstream where you need them. The result:
Delayed gastric emptying (extra pressure in the stomach—or the slosh
factor), intestinal cramping, diarrhea, and some bleeding of the stomach and
colon may occur (which is why some people may see a bit of blood in their
urine or bowel movements afterward).

Whether or not you succumb to GI issues, either upper as with heartburn
and nausea or lower as with gas and diarrhea, depends on how hard you’re
exercising, how much food you had in your system when you started, and
what that food was. Drinks count, too. Acidic drinks such as coffee and
orange juice (or a heaping dose of both, something I see far too often) can
exacerbate symptoms. For those people who tell me, “I eat and drink this way
before hard training bouts and I never have problems, but I always do come
race day,” please remember the nerve factor. Anxiety messes with your
digestion and can mean multiple bathroom stops before you even start. Also,
as a woman, you’re five times more likely to have diarrhea, intestinal
cramping, and side aches as compared to men, but men tend to have greater
risks of vomiting and nausea. Most of this increased lower-GI-symptom risk
is due to the fluctuations of estrogen and progesterone, with a greater
incidence of lower-GI issues during the 5 to 7 days before you get your
period (the high-hormone phase of the menstrual cycle).

If GI issues plague you, you need to pay extraspecial care to your pre-
event fueling. Use the taper week to top off your glycogen and electrolyte
stores, not the night before or the morning of the event. Remember, it is the
day before the race that matters most for fueling, recovery, sleep, and so
forth. One of the most common mistakes athletes make on race day is to
gauge the size of their prerace meal on the distance of the event. This faulty
reasoning can lead to a host of GI problems, as excess amounts of food will
tax your body, demanding bloodflow to the stomach while muscles in your
arms and particularly legs are screaming for fuel. If you know you have GI
issues, and morning race nerves exacerbate them, a top-up meal is best to
keep GI distress at bay.



This light pre-event or race meal should be low fiber, carb based, and low
fat, and it should have a moderate amount of protein. Skip anything like dairy
and fructose that might take your gut longer to digest. A growing body of
scientific literature is showing that the maximum amount of fructose anyone
should have is 50 grams a day, but I recommend limiting yourself to 25
grams of fructose. For reference, one banana has about 7 grams of fructose
and ¼ cup of raisins has about 12.5 grams; however, berries are relatively
low, coming in with about 3.5 to 4 grams per cup. A common go-to race
breakfast for my GI-inclined athletes is as simple as two pieces of gluten-free
toast (GF because it is quick to digest) with almond or regular butter, salt,
and an easy-to-digest protein drink (whey protein or vegan protein with 5
grams of branched-chain amino acids, or BCAAs, added). Yes, this seems
light in calories (about 500) for an event longer than 4 hours, but it is topping
off, not loading up.

TO EAT OR NOT TO EAT: NOT A QUESTION
Whether you call it bonk training, fasted training, or fat-adaptation training, the strategy
of going out and doing a training session first thing in the morning on no food has been
around for a long time and has recently come into favor again. Most women I see who
want to try this approach are doing it because they believe it will help them get lean
more quickly. It nearly always backfires. Here’s why. When you go out and exercise in a
fasted state, you’re putting your body under added and possibly undue stress. This is
particularly bad in the morning because your cortisol levels are already elevated. If you
go out and exercise first thing, your body wants to pump out more cortisol but needs the
right ingredients to manufacture it, which are your sex hormones—testosterone,
estrogen, and progesterone. So your body steals those hormones to make more
cortisol. Now your cortisol is very elevated, which stimulates fat storage, not muscle fat
storage. In short, you’re storing more of what you’re trying to lose!

QUICK REFERENCE FOR EVENT AND TRAINING NUTRITION
GOOD OKAY NOT GOOD

NIGHT BEFORE A
MORNING EVENT
OR MORNING OF
AN AFTERNOON
EVENT

Waffles
Pasta
Whole grain
pancakes and
bread
Oatmeal
Quinoa
Fish
Poultry

Real food that you
normally have for
dinner/breakfast

High-fat, high-protein
meal (no more than 20–
25 g protein)
Anything fructose based



Salad (be careful
with fiber)

1–3 HOURS
BEFORE

Bananas
Grapes
Oranges
Berries
Kashi GoLean
cereal
Toast with almond
or other nut butter

Sandwich
PB&J or lean protein
wrap (for example,
grilled chicken with
avocado; light on
fibrous veggies, so
skip lettuce)

Apples
Grapefruit
Anything high in fiber

0–1 HOUR
BEFORE

10–15 g protein
30 minutes before
heading out
Fat-free
unsweetened
yogurt
Almond butter
and jam sandwich
on low-fiber bread
Almond milk with
a bit of whey
protein powder

Low-fiber toast and
jam
English muffin with
low-fat spread
Small handful of nuts
and a banana

Anything fructose based
Anything high fat or high
protein

DURING 40–50 g carbs per
hour of exercise
lasting longer
than 60 minutes
Salted new
potatoes
Sandwich bites
Low-fat muffin
Pretzel bites
Jelly beans or
Swedish fish

Uncoated protein bar
(190–210 calories, 6–
10 g protein)
Exercise-specific
blocks/chomps/chews
Trail mix, depending
on the intensity of
exercise

Fruit-based bars (too
high in fructose)
Gatorade and other
drinks that are 5–8%
carbohydrate
Gels and GUs

AFTER/RECOVERY Restock protein
within 30 minutes
25–30 g animal
protein
20–25g whey-
casein
combination or 50
g soy or 48 g rice
protein
Restock carbs
within 2 hours
(sources rich in
glucose are ideal)
PB&J or turkey
and cheese
sandwich

Wraps (veggie, lean
protein, hummus)
Small bean and rice
burrito with salsa (no
guacamole or sour
cream)
Low-fat or fat-free
mocha with low-fat
muffin or bagel with
low-fat spread

Any processed sugar,
candy, or engineered
nutrition—the only
exception is protein
powder, be it whey
isolate, casein isolate,
quinoa, or hemp (no
soy!)



Lean protein,
starchy veggies,
root veggies
Smoothie of
frozen banana or
mango with whey
protein powder,
fat-free Greek
yogurt, and
almond milk

KEEP ON KEEPING ON: WHAT TO EAT DURING EXERCISE
An entire multimillion-dollar sports nutrition industry has been built on this
very topic. Long before there were bars, gels, blocks, and chews, there was
food—yep, real stuff such as sandwiches, bananas, and even cookies (which,
when you think about it, is all most bars really are). Then somewhere along
the way, we decided that prepackaged, scientifically engineered foods were
better. Now I see clients who don’t eat or drink anything remotely resembling
food, and we’re not better off for it.

For one, athletes are often eating when they should be drinking, and they
think they’re bonking when they’re really getting dehydrated. So keep that in
mind here. When you’re out there feeling the wall approaching, it’s very
often because you have a big drop in total-body water and your blood is
turning thicker, not because you don’t have enough fuel to burn. You have
enough stored carbohydrate to run at a moderate intensity for about 15 miles.
The main goal of eating, particularly carbohydrates, during long or more
intense exercise is to keep your blood sugar concentrations topped off so you
have a steady stream of energy to keep going. How much you need is the big
question that everyone wants to know.

That depends on a lot of things. How fit are you? How long have you been
working out, training, or racing? How hard are you going? How much did
you eat going into your exercise bout? How old are you? Are you a woman or
a man? As you might expect, many of the laboratory studies on this topic
have been performed on young, well-trained men. Those guys were able to
burn through and hit optimum performance at about 78 grams (312 calories)
an hour of carbohydrates from mixed sources (meaning a combination of
sugars, rather than just one kind; the body absorbs a combination better).

The results from these studies trickle down and leave many athletes with



the impression that more is better. The more calories you can consume, the
better your performance will be and the longer you’ll be able to go. That’s
not really true. If you’re reading this book, chances are you are not a man. I
know some women who can approach that 300-calorie-an-hour mark, but not
many, and even then only through years of practice and training, because
they compete in super-ultraendurance events. For women, all those calories
shouldn’t be in the form of carbs.

I think women (and men) are better off aiming for a calorie count rather
than a specific range of carbohydrate grams every hour because it works far
better with your physiology. Inside your small intestine are specific receptors
that assist with the digestion of carbohydrate, protein, and fat. So it’s best to
feed your body a steady stream of mixed macronutrient foods to avoid
overloading any one macronutrient receptor at one time, which so many
people do when they keep dumping in carbohydrates the whole time.
Carbohydrate overload makes you feel bloated, gassy, and uncomfortably full
—not good for performance. A better range for most active women is 0.9 to
1.13 food calories per pound of body weight per hour running or 1.3 to 1.6
food calories per pound per hour while cycling or participating in another
non-jostling sport.

Contrary to what you may have heard, when in doubt, err toward the lesser
amount. It is very common for athletes to overeat during training and racing,
with the thought that they are supplying their muscles with needed
carbohydrate. But in reality, you’re consuming more than your gut can
absorb, so the excess just remains in the stomach or intestinal tract too long,
causing nausea, pain, and discomfort (which, of course, impairs
performance).

I’m going to drill the point home here. The solution to staying strong and
delaying fatigue is taking care of hydration first and foremost—reducing your
loss of blood volume—and topping off your stores with small amounts of
carbohydrates from real food when possible, not the kind you drink or slurp
(see “The Trouble with Gels”), and simple sugary treats when it’s hard to eat
on the fly.

Remember, too, that if you’re going to be participating in big special
events, you need to train your nutrition, keeping in mind that your nerves will
be sending a flock of butterflies into your belly during the actual event, and
whatever you eat needs to be familiar and very easy to digest. The goal is to
eat food that provides fuel for the muscles without causing GI symptoms. As



a rule, these types of food should have a blend of simple sugars such as
glucose, dextrose, and sucrose to speed the delivery of the sugar from the
stomach, through the intestinal wall, and into the bloodstream.

Be a label reader. With stiff competition on the sports nutrition shelves,
more and more companies are moving toward all-natural products, which
usually contain dried fruit, evaporated cane sugar, or agave nectar. Cane
sugar is fine, as it is sucrose. Products that contain fructose should be
avoided, as fructose is not rapidly absorbed through the GI tract but has to go
to the liver to be metabolized. Agave nectar is one of the worst offenders, as
it has a greater fructose content than high fructose corn syrup, yet so many
people gravitate toward it because it’s labeled natural.

It’s important to remember that a large amount of fructose in the intestines
pulls water in, flooding the intestines, and leaves you with major GI distress.
A little dried fruit is okay because it’s generally lower in fructose, and the
fructose is wrapped in fiber that keeps the fruit’s entire fructose load from
spilling into your gut at once.

Though carbs are king during long endurance events, don’t forget to keep
pumping a little protein into your system as well. Amino acids can provide up
to 10 percent of your total energy during a long run, ride, or other cardio
exercise bout. If you don’t get enough through what you eat, your body will
take what it needs by breaking down your muscles, which makes it harder to
recover as well as make gains in your training. You don’t need much, just
about 7 to 10 grams of protein per hour, but for long, higher-intensity
exercise, it really helps. The foods found in “Put a Rocket in Your Pocket”
will do the trick.

THE TROUBLE WITH GELS
I’ve ruffled a lot of feathers over my 15-plus years in the sports nutrition field. But the
topic that tends to rile people up the most is my stance on energy gels, which in a
nutshell is NO. I understand that energy gels are a superconvenient, calorie-dense,
easy-to-put-in-the-pocket fuel source. They are also one of the most detrimental fuel
sources for performance.

To understand why, consider the nutritional breakdown of a standard gel (to be clear,
I am speaking about gels—blocks, chomps, and chews contain different ingredients and
do not pose the same risks). One packet generally ranges from 100 to 120 calories per
serving, typically about 33 to 40 grams of carbs, and is comprised of maltodextrin and
fructose with a bit of sodium, potassium, flavorings, and preservatives. If you read the
label, you’ll see that most directions state that a gel must be consumed with 2 to 4
ounces of water. Do you know why? Because a gel is a very concentrated carbohydrate



(specifically a 73 percent solution). By recommending water, the companies are trying
to water down the concentration of the solution, so your body can effectively get it out of
your stomach and into your gut, where it can be absorbed for energy.

It’s all about osmolality (the concentration of dissolved particles such as electrolytes
in your blood plasma). The higher the carb concentration, the higher the osmolality, and
the slower it leaves your stomach and your intestines. By nature of how concentrated
the gel is, it will sit in your stomach and increase osmotic pressure, drawing water into
the stomach to bring down the pressure and allow the solution to exit your small
intestine. This backward flow of fluids from the bloodstream into the gut can effectively
start dehydrating you. Even when you drink the amount of water recommended on the
label, the maltodextrin or fructose combination of sugars remains unchanged and
outside of the range of osmolality for fluid absorption.

The second problem is the blend of carbs that most gel manufacturers use. Research
shows that a combination of two sugars is absorbed through the intestinal wall and into
circulation faster than a single source. This happens because you can activate more
transport mechanisms. Gels try to capitalize on this by blending glucose with fructose
and/or maltodextrin. The problem here is twofold. For one, your gut has fewer shuttles
for fructose, and fructose takes longer to absorb, which draws water into the gut as your
body tries to dilute what is sitting there. Water going into your gut is never a good thing
when you’re exercising. You end up with what I call Goo Gut: bloating, gas, diarrhea,
and general GI discomfort.

This problem is compounded by maltodextrin, which is made with the building blocks
of glucose rather than straight glucose. Maltodextrin is used because it doesn’t affect
osmolality the same way as the simple sugars glucose, fructose, or sucrose do. So a
gel can actually contain quite a bit of maltodextrin and still get shuttled out of the
stomach quickly. Sounds appealing. There’s just one problem. Maltodextrin can
overload a key “gate” in the small intestines, thus it creates the same high-osmolality
environment as fructose—complete with the same increased lag time and undesirable
results.

In the end, you don’t get the fuel you need, you compromise your hydration, and your
belly is upset to boot.

Of course, the human body is not an algorithm, and there are definitely outliers within
physiology. I won’t disregard that I have had many athletes tell me that they have
success on liquid calories and gels without any GI distress. There are very talented,
elite, and pro athletes who do get by on gels and water, but as we dig a bit deeper into
these success stories, it becomes evident that these athletes do not just use gels; they
use them in collaboration with other racing foods.

While I do caution against gels, I understand that they are needed in certain
situations. My coauthor will put some gels in her pockets to use for fuel on a long day,
but she, like most, cannot get by with just gels and water. I want you to understand how
physiology works, so you can make the best choices for optimum performance, but I
won’t condemn you if you do pull out an emergency gel for a blood sugar lift, especially
if you’ve run out of glucose tablets!

PUT A ROCKET IN YOUR POCKET
Repeat after me: Food in your pocket and hydration in your bottle. And by



food, I mean food—edible goodness that looks like food, tastes like food, and
is recognizable by your grandma as being real food.

If you’ve relied on prepackaged bars for years, the prospect of putting real
food in your pocket can be daunting, I know. I’ve seen it firsthand. Many
athletes genuinely don’t know what to eat during exercise if it doesn’t come
in a wrapper with the word energy on the label. Relax, it’s easy.

Real in-exercise performance food comes in many forms. It can be ⅓ cup
low-fructose fruit (figs or dates) with 1 tablespoon of nuts, or a handful of
small potatoes (cooked and salted), or three or four rice balls (basmati rice,
honey, and tamari or soy sauce), or a homemade bar that isn’t sugar based, or
protein bites. You can simply try sandwiches cut up into smaller bites (peanut
butter and jelly on white bread, cheese on focaccia, even a turkey-and-cheese
panini). Some of my athletes like low-fat muffin bites, low-fat brownie bites,
or cookies. Turkey jerky is great for a bit of salty, nonsweet food on longer,
lower-intensity rides or runs. Just wrap it up in something easy to open and
you have energy in your pocket!

It is often hard to eat during high-intensity rides and runs. Think back to
your childhood. What was your favorite gummy candy? Swedish fish? Jelly
beans? Mike and Ike candies? All these supply quick hits of sugar that your
body can easily digest. Just make sure that the primary sugar is not fructose
or high fructose corn syrup. Glucose and/or sucrose are better options, while
brown rice syrup is best. Here you can also turn to engineered nutrition in the
form of blocks, chomps, chews, and the like. First, these products are
generally not made of maltodextrin and fructose, so you won’t run into
problems. Second, chewing small bits of carbohydrates slows the distribution
of the load on the digestive system and allows for better absorption than
swallowing a big bolus of gel. In the last hour of a ride, run, or race, when all
that matters is keeping blood sugar up for pace, use glucose tablets (they start
to be absorbed in the mouth).

Steer clear of anything that contains sucralose and other sugar substitutes
such as stevia or sugar alcohols. These compounds are not very well absorbed
and can cause GI distress pretty quickly. They also can alter your gut bacteria
in unhealthy ways.

Finally, it is true that it’s difficult to eat in certain sports—such as
mountain biking and trail running. But with a little planning, it can be done,
and your performance will improve. The best strategy is to get familiar with
the course ahead of time and plan your feeds in transition zones such as the



base of a technical climb or when you pop out on the road for a stretch. It’s a
matter of planning your eating strategies according to the course profile, not
time on the clock.

HOMEMADE BAR

¾ cup brown rice syrup
⅔ cup natural almond or peanut butter
1½–2 cups Nature’s Path Optimum cereal (Slim or Blueberry-Cinnamon) or other flax-

flake, low-sugar, high-protein cereal such as Kashi
1–2 crushed vanilla beans (or dried vanilla bean powder) (optional)
¼ cup raisins (optional)
⅓ cup crushed pretzels (optional) Dash of sea salt

In a microwaveable bowl, microwave the brown rice syrup on high for 1 minute 20 seconds, or
until it bubbles. Stir in the nut butter until well combined. Then stir in the cereal and any
optional ingredients. Pat the mixture into an 8" x 8" pan and sprinkle with salt. Chill for 30 to
45 minutes, or until firm. Cut into 2" x 2" bars.

SALTY BALLS

½ cup natural chunky almond or peanut butter
½ cup brown rice syrup
½ cup vanilla protein powder (vegan or dairy)
¼ teaspoon ground cinnamon
1 teaspoon espresso powder (optional)
2 tablespoons unsweetened Dutch-processed cocoa powder or coconut or almond

meal (for rolling) Dash of sea salt

In a microwaveable bowl, combine the nut butter and brown rice syrup. Microwave on high for
1 minute, or until the syrup boils. Note that the longer it boils, the harder the finished ball will
be. Stir until combined. Add the protein powder, cinnamon, and espresso powder (if using),
stirring well. Use a tablespoon or melon baller to roll into bite-size 1" balls. Roll in the cocoa or
coconut or almond meal to coat and sprinkle the sea salt on top. Store in an airtight container
in the fridge for up to 2 weeks.

CHOCOLATE-ALMOND POWER COOKIES

¼ cup spreadable light butter
2 tablespoons natural almond butter
⅓ cup plus 2 tablespoons brown sugar
3 egg whites (or egg replacement)
¼ cup almond or dairy milk (optional)
2 teaspoons vanilla extract
1 teaspoon dried vanilla bean powder (optional)
¼ teaspoon ground cinnamon
2 teaspoons espresso powder (optional)



⅔ cup old-fashioned oats
½ cup quinoa flour
½ cup almond meal
¼ cup plus 1 tablespoon unsweetened dark cocoa powder (Dutch processed or

Hershey’s Special Dark)
1 teaspoon baking soda

Optional add-ins:
Mini dark chocolate chips
Raisins
Dried cherries

Preheat the oven to 375°F. Cream the butter and almond butter with the brown sugar. Stir in
the egg whites, milk (if using), vanilla, vanilla bean powder (if using), cinnamon, and espresso
powder (if using). Mix well. In a separate bowl, stir together the oats, flour, almond meal,
cocoa, and baking powder. Slowly stir the dry ingredients into the wet ingredients. Stir in milk
if needed for consistency. Sprinkle in a few tablespoons of optional add-ins if desired. Drop by
tablespoons onto a cold cookie sheet or baking stone. Bake for 10 to 15 minutes, or until
golden brown.

RESTOCKING YOUR STORES: WHAT TO EAT AND DRINK WHEN
YOU’RE DONE
First, let’s be clear on one thing. You don’t need any special recovery
strategies after a casual run, ride, or trip to the gym. You can just go about
your day, and you will replenish yourself through your daily diet. I see too
many recreational athletes drinking high-calorie recovery shakes and eating
protein bars when they don’t really need them. How do you know when you
need recovery fuel? When you finish a really hard workout or event that
leaves you feeling like you’ve really done something. You’re a little wrung
out and depleted. That’s when you know you need to put some nutrients into
your system to stop muscle breakdown and replenish your glycogen stores.

What should you eat? For years, sports nutritionists have recommended a
snack or drink that has 3 grams of carbohydrate for every 1 gram of protein
because protein assists with restocking glycogen as well as muscle repair. But
that’s not what women really need. We need protein, and we need it fast.
Remember, progesterone exacerbates muscle breakdown in women. So you
need more protein to protect those muscles and come back stronger. Women
recover faster with 25 to 30 grams of protein (with 5 to 7 grams of BCAAs)
within 30 minutes of a hard workout.

This is important for both endurance and strength workouts, but it has



particularly potent effects following a strenuous weight-training workout.
When you combine those amino acids with intense power moves such as
CrossFit-style resistance training and fast intervals, it significantly increases
the quality of your muscles and slows down age-related muscle decline.

That’s not to say you don’t need those carbs, too. You do. Do not skip the
postworkout carbs in an attempt to shave weight—something I see far too
often among even top-level pros I’ve worked with. They believe that if they
delay food postworkout, they will prolong their fat burning (since the body
has nothing else left to burn) and lose weight more effectively. In fact, the
opposite happens. They gain weight. By withholding recovery fuel, they
actually put their body in a catabolic state that stalls their recovery, dims their
metabolism, and increases their fat storing because the body is afraid it is in a
state of famine.

Always have carbohydrates along with your protein. For one, they work
like magic together to increase your glycogen storage rates. The results are
quite dramatic. In one study of cyclists who completed a 3-hour cycling bout,
those who recovered with a carbohydrate-protein recovery drink restocked
their stores four times faster than those who replenished with carbs alone.
Research also shows that taking in carbohydrate and protein together
postexercise helps to reduce inflammation and can boost immunity.

Remember, again, that as a woman, your recovery window to take
advantage of all these benefits is pretty short—about 30 minutes. As the
minutes tick away, your insulin sensitivity declines, so it takes your muscles
longer to absorb the glucose from your bloodstream, and as a result, your
overall glycogen storage is lower. In fact, just 2 to 2½ hours later, your
glycogen storage rate drops by 50 percent. Eating immediately after hard
exercise delays this decline in insulin sensitivity. If you have a recovery
snack or meal within 30 minutes, you can then extend your ability to rapidly
store glycogen by up to 8 hours by simply eating a little carbohydrate every
couple of hours.

What are the best carbs for recovery? Many people believe the best
postexercise carbs are grain based, like oatmeal, pasta, bread, and cereals. But
that isn’t exactly true. The best carb sources are those that are richer in
glucose, because they shoot straight into your system. Starchy veggies such
as white potatoes, peas, corn, winter squash, and root veggies such as
parsnips are not only richer in nutrients, but they also provide greater
amounts of carbohydrate overall. Compare the carbs in a cup of mashed



potatoes (45 grams) with a cup of cooked oatmeal (27 grams), quinoa (39
grams), or the ever-popular cooked pasta (38 grams), and there’s really no
comparison!

What not to refuel with is fruit. Yes, it’s high in simple sugar, but that
simple sugar is most often fructose (there are some exceptions, such as
bananas and grapes). Your liver loves fructose and will soak it up at the
expense of your muscles. Better to stick to veggies, which are made up of
long chains of glucose and are more efficient at restocking your stores.

THE GI-DISTRESSED TRIATHLETE

When I first met Sonja Wieck, now 35, she was in peak form and entering the prime of
her racing career. Unfortunately, she wasn’t able to reap the rewards of all her years of
hard work because her nutrition kept getting in her way.

In 2012, Sonja had qualified for and was competing in the coveted Ironman World
Championships in Kona. She came off the bike in fifth place ready to contend for a
podium position and started the run. Before long, her gut began to revolt, sending her to
the Port-a-Johns and slowing her to a shuffle. In her words, “It just killed my day.”

She brushed it off as a bad day, as so many athletes do. But then during her first race
in 2013, the Oceanside 70.3, she had another major nutritional malfunction. This time
instead of GI distress, she simply bonked and hit the wall. Frustrated, she came to me
for help. I have to admit, it was a pretty easy fix. Sonja was hydrating with drink mix
tablets that contained sorbitol—a natural laxative—as the main sweetener, so by the
time she got to the run, well, she had to run.

She was also drinking Coke too early in her races. (Flat Coke is common in extremely
long endurance events such as Ironmans and ultramarathons.) Ingesting too much
sugar not only contributed to her GI distress but also stalled out her energy supply
because her gut was a mess. Coke is a wonderful lift when you need it. But once you
start drinking Coke (or consuming caffeine in other forms), there’s no going back,
because once you start using caffeine, you need to keep using it because of the active
receptors in the brain.

We cleaned up her entire nutrition plan by swapping all the sugary, artificial crap for
more natural choices. Here’s what it looked like before and after:

BEFORE THE ROAR MAKEOVER: One gel right before the start. On the bike, three
bottles filled with Nuun (electrolyte-enhanced drink tablets), gummy energy chews, and
gels for fuel. On the run, 4 to 5 cups of Coke and more energy chews.

AFTER THE ROAR MAKEOVER: Sonja was ingesting so much sugar and sorbitol
and caffeine—no wonder she was a wreck. Prerace, she ditched the gel and ate a
small, white-bread sandwich with jam and salt. On the bike, she drank OSMO (which is
naturally what I recommended for her, but other light-carb drinks will do); three Picky
Bars (all-natural, gluten-free energy bars), eating one every hour for the first 3 hours;
then Honey Stinger chews the last 3 hours on the bike. On the run she added green tea



extract to her OSMO bottles to give her a steady influx of caffeine without the ups and
downs of Coke. She popped a few chews here and there as she needed them.

Sonja smoked the next race. In her words, “I went to Saint George 70.3 regional
championship and won my age group and the amateur race. My energy was consistent,
and I felt full and steady throughout the race. My fitness was finally able to shine
through because nothing else was in the way. I took this same nutritional strategy into
my next full Ironman race in Brazil and won my age group, won the amateur race, and
for the first time broke 10 hours in an Ironman distance!

“Since the first time I tried the nutrition plan that Stacy wrote for me, I have not had a
nutritional issue in training or racing. I now think very little about whether or not my
nutrition plan will work. I know it is what I need. It is solid and consistent.”

As are Sonja’s results. She most recently won Ironman, Tahoe. Amazing what
happens when you work with your physiology rather than fighting against it.



 Improving training to improve your performance (be it a race, your body composition, or your
general health) depends on fueling your body to adapt.

 Compared to men, women are 5:1 more likely to experience GI distress: Avoid fructose and
maltodextrin during exercise to work with your gut’s physiology instead of against it.
 Avoid using NSAIDs in and around exercise: They can predispose leaky gut and GI issues.

 Hydration in the bottle, food in the pocket! Don’t rely on a typical sports drink or liquid sports
supplement to do both; use a low-carbohydrate, higher-electrolyte drink and eat real food.
 Women have a smaller window for recovery than men do. Maximize muscle adaptation and

repair by eating for recovery within 30 minutes postexercise.
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HYDRATION IS POWER
WHAT TO PUT IN YOUR BOTTLE FOR PEAK
PERFORMANCE

“I used to treat my bottles as another vehicle for getting calories,” recalls
professional cyclist Tayler Wiles. “So I’d fill my bottles with sugar-filled,
carb-dense liquids in races and use them to wash down gels and wonder why
I’d end up with a horrible, rotten gut feeling. Worse, even though I was
drinking, when I’d use ‘pee sticks’ to check my hydration levels, I was
actually seriously dehydrated!”

Tayler is an amazing athlete. A soccer star growing up, she came into
cycling and fell in love with endurance sports in college. By her own
admission, she had a lot to learn in a short amount of time to allow her to
reach her lofty goals of qualifying for world championships and the Olympic
Games. As a former medical student, she was also a complete sponge for
information, soaking up every last syllable and putting all my advice into
action. The biggest, and simplest, piece of advice I gave her is what I give to
everyone, and you have read it here numerous times: Food in your pocket,
hydration in your bottle. The results were immediate.

“I started eating real food like paninis, rice cakes, and homemade bars on
the bike and drinking just OSMO in my bottles rather than carb-dense sports
drinks. I started feeling so much better. I started eating more and hydrating
better during training, because I no longer had that horrible gut rot. Once I
made this change, I saw a huge improvement in my level of training.”

HYDRATION GONE WRONG: WHEN YOUR DRINKS DEHYDRATE
YOU
Hydration should be such a simple thing. You exercise, you sweat, you get



thirsty, you drink, repeat. But many sports drink manufacturers have made it
very complicated and in the process less effective. Most of the commercial
sports drinks on the market not only won’t hydrate you as well as they claim,
but they might actually impede your performance by effectively dehydrating
you.

In most cases hydration is more important than what you eat while you
exercise, and if you mess it up, you mess up your fueling as well. I learned
this the hard way as an athlete and saw it firsthand as a scientist working with
ultraendurance cyclists, runners, and triathletes. Athletes would have GI
problems, muscle cramping, and difficulty recovering, but they couldn’t
understand why, because they were supposedly doing everything right. To
figure out why, I tracked the hydration status, GI comfort, power output, and
overall training stress on Tour de France riders. Ultimately I found that by
changing what they were drinking, we could reduce dehydration, increase
power, prevent cramping, and eliminate GI problems.

I performed the same testing on elite female athletes, and guess what?
Their hydration needs were different from men’s. This was because of the
hormonal impact on blood plasma volume, core temperature, and sodium
retention and loss. Even more so than men, these women really benefited
from simplifying their hydration.

How can sports drinks actually dehydrate you? Picture this: It’s the last 10
kilometers of a bike race or hard ride. You’re in a break and hammering
along with the front pack, taking pulls in a rotation, and all is going your
way, until you feel it. Your legs are getting heavy, and that dreaded flatness
starts creeping in. You assume that you haven’t eaten enough, so you reach
into your pocket for a gel, tear it open, and slurp it down, chasing it with a hit
of your sports drink. Three minutes later you feel a rush of energy, but then 4
minutes later your legs still feel flat and dead. The finish line is getting closer,
and you are beginning to think damage control. You find a bit of recovery
until about 2 miles to go, at which point you hit another gel, hoping for a lift
to get that last bit of power for your final kick. You try to kick it up, but your
legs just don’t respond. You finish far from where you would like to be.

What went wrong? You thought you were eating and drinking enough, but
the fatigue and borderline cramping crept in and knocked you off your game.
It’s a relatively easy fix. It’s not a calorie thing, but a blood volume thing.
Basically, you’re dehydrated.

Even if you drank a bottle an hour ago, was that really enough? In my



experience, athletes are so focused on calories that they don’t pay attention to
the fact that what they are drinking contributes to fueling, not hydration. Let
me explain.

The main point of hydration is to keep your body-fluid levels high enough
to continue functioning properly. You use the water in your body to get rid of
the heat you produce and cool you down while you’re exercising. When
everything is working properly, it’s an amazingly efficient process. Your
blood circulates to your muscles to deliver fuel and nutrients as well as sweep
up the waste and heat your muscles produce while they’re working. The
blood then circulates to the skin to dump the heat through evaporative
cooling (sweating).

Sweat works by pulling water (which comes from the plasma) from your
blood through your skin, where it can evaporate and cool you down. The
more you sweat, the more your blood plasma volume drops. So your body
needs to pull water from other spaces to try to keep your blood volume high
enough to continue sweating. If you slack on your hydration, you don’t have
enough fluid in your body to keep your blood volume high enough to sweat
efficiently and cool yourself. With less water in your blood, the blood is more
viscous, so your heart has to work harder. Your heart rate goes up. Your
power goes down. Your core temperature rises. All of that leads to fatigue,
reduced performance, and the dreaded power decline at the end of a hard
workout.

This whole scenario sets up a serious competition between your muscles
and your skin. As soon as you start to exercise, your muscles and your skin
fight for your blood to keep your muscles pumping and your body cool. As
body water drops, this competition becomes fiercer. Ultimately, your muscles
win this round (though as you’ll see in a second, they don’t really win the
fight) and less blood goes to the skin so more fuel can reach your working
muscles. With less blood to the skin, there’s less sweat to keep you cool, and
your risk of heat illness goes up.

Obviously, this situation can’t continue indefinitely. Eventually your
working muscles and cooling systems will both need more blood than your
cardiovascular system can supply. When your body reaches this point, you
can’t keep your temperature in check, and your muscles start shutting down
when they reach the tipping point of 102°F. When your core temperature
reaches 104° to 105.8°F, your central nervous system sounds the alarm that
you need to slow down to save yourself. So it’s not just core temperature that



hinders your performance, but the overall heat stress and limited blood
circulation.

This perfect storm of hot skin, low body water, and high core temperature
makes it impossible for your muscles to perform the job at hand, whether it’s
pedaling, running, rowing, or whatever you want them to do. You assume
that drinking will fix this problem, but that is not always the case.

It’s what you’re drinking that’s making you dehydrated. The mass
hydration market out there has saturated the general public with the message
that when you drink a typical Gatorade-like 5 to 8 percent carbohydrate
solution with sodium (roughly 12 to 19 grams of carbohydrate with about 52
to 110 milligrams of sodium per 8 ounces), you are taking care of your
hydration, sodium, and fueling needs. The focus is always on carbohydrate
availability and calories. I’ve done extensive research and been dismayed to
find that the focus of hydration research is far too often really about carbs as
liquid calories. As a physiologist who specializes in hydration,
thermoregulation, and performance, I consider this message misleading and
incorrect.

PUMP UP THE VOLUME
Now that you understand the basics of hydration, let’s take a look at how
fluid gets from your bottle and into your bloodstream. It starts in your gut,
specifically your small intestine, where 95 percent of all fluid absorption
happens. The small intestine is very sensitive to water and sodium and acts
like our lady of justice in the body, trying to keep the two in balance so your
blood plasma has just the right level of osmolality. Normal blood plasma
osmolality is between 275 and 295 milliosmoles. I don’t expect you to
remember that, but it will help you understand how hydration works.

To make sure the fluid you drink makes its way into your bloodstream
swiftly and efficiently, the fluid you’re pouring down your throat and into
your belly should be of lower osmolality than your blood (ideally between
210 and 260 mOsm; water, for reference, is zero). Why? Basic science. If
blood is more concentrated than the fluid you drink, the cells in your small
intestine will let that fluid through the intestinal walls to add water to the
bloodstream and lower the concentration levels.

On the flip side, if you take in fluid that is too concentrated, your intestinal
cells will reverse course and pull water from the vascular spaces of your body



to dilute the higher osmolality in your gut. In other words, water actually
leaves the spaces where you want it and goes into your digestive system to
dilute the fluid sitting in your gut. As you might imagine, the last thing you
want is to have water pouring into the small intestine when you’re trying to
hydrate. The end result is that you have effectively dehydrated yourself and
may have triggered GI distress to boot.

The composition (as well as the concentration) of the fluid you’re drinking
is also important. For optimum hydration, your body also relies on what are
called fluid cotransporters, essentially molecular pilots that carry fluid across
your intestinal cells and into the water spaces of the body.

Sodium is a top-gun-level pilot for hydration and works best when it has a
good copilot—glucose is the copilot of choice. Sodium is absorbed into your
cells by a few mechanisms, but mostly it hitches a ride with glucose. Without
glucose, the constant flow of sodium and water into your bloodstream slows
down. This is why sports drinks that actually hydrate (don’t just sit in the
stomach and cause sloshing, bloating, and discomfort) contain a small
amount of sugar (glucose and sucrose) as well as sodium for optimal
absorption and hydration.

It’s also why plain water isn’t optimum for hydration. It contains no
drivers and, like a fluid that is too concentrated, may just slosh around for a
while before it gets where it needs to go. Plain water also can cause a volume
response—signaling your body to pee out more than you’ve taken in.

THE WINNING (AND NOT WINNING) SOLUTION
So what’s the winning solution for hydration? Not the ones so many
recreational (and even professional) athletes use. Here are the nutritional
aspects of a typical nonwinning, carb-heavy sports drink:

• 5–8% carbohydrate solution (12–19 g carb per 8 oz)
• Osmolality of around 300–305 mOsm
• Sugars: maltodextrin, fructose, sucrose
• Sodium: 52–110 mg per 8 oz
• Examples include Gatorade, Powerade, PowerBar, Tailwind, UCAN,

Cytomax, Hammer (HEED, Perpetuum), VitaminWater, and Vega Sport
(Electrolyte Hydrator)

That sports drink does, of course, provide some carbohydrates, but not in



the levels you need to sustain long-term endurance exercise. Sports drinks
often contain maltodextrin and fructose, which you know from Chapter 11
are notorious for causing GI distress. Instead, you want to seek out a sports
drink that supplies some glucose, sodium, and other key cotransporters as
described above. A winning solution contains the following per 8 ounces:

• 3–4% carbohydrate solution (7–9.4 g carb per 8 oz)
• Sugars: 7–9.4 g from glucose and sucrose
• Sodium: 180–225 mg
• Potassium: 60–75 mg (another fluid cotransporter that can help sodium)
• Examples include OSMO Hydration, Skratch Labs, Clif Shot

(electrolyte drink), GU Hydration Drink Mix, and Bonk Breaker Real
Hydration

Now let’s go back to the initial race scenario, but this time with a different
hydration strategy. You’re in a break, and your legs are starting to feel a bit
heavy. Instead of reaching for gels for calories, you realize you need
hydration and reach for your bottle. This time your drink is lower in carbs,
higher in key minerals, and less dense than your blood. Then you attack, you
push the power, and BAM! You finish where you want to be—in the front of
the pack.

SALT SWEATERS AND SHAKERS
Now you know that sodium is important for healthy hydration, but
unfortunately, a lot of athletes get stuck on the issue of salt. I counsel a lot of
Kona-bound triathletes, and nearly everyone will ask if they need to take salt
tablets, pour more salt in their drinks, or take sodium-based electrolyte
supplements. It’s understandable. Hawaii is hot, you sweat a lot when it’s
hot, and you lose a lot of sodium when you sweat a lot, especially if you’re a
salty sweater (that’s you with the white streaks on your helmet straps,
running cap, or face).

The short answer is an emphatic no, you do not need salt tablets! Even as a
salty sweater, your body has ample sodium stores, and you will consume
plenty of sodium from the foods you are eating and (if you chose your
hydration source wisely) drinking. You’re not trying to replace sodium; you
are taking in sodium to work with your physiology under exercise stress
conditions. In the human body, fluid is composed of water and electrolytes;



the key electrolyte that allows fluid to move freely is sodium.
Even if you sweat a lot, you do not lose enough salt to warrant dumping in

high loads during exercise. Salt tablets can contribute to GI distress. The
chloride ion of sodium chloride (common table salt) can cause the spaces
between the cells to open up and release gut bacteria, which in turn causes an
abnormal water flux and severe diarrhea. Furthermore, when you ingest a
high dose of sodium, you end up with a bit of reverse water flux. If you have
a high concentration of sodium in the digestive tract, water will leach into
your GI tract to try to dilute the salt rather than be absorbed into the blood.
This contributes to dehydration and that awful feeling of gut sloshing.
Realize too that the normal reaction to exercise is for blood sodium levels to
increase, not decrease. That means as you lose more water from your blood
through sweat, your blood becomes more “concentrated” with solutes such as
sodium.

In a nutshell, you do not need salt tablets, and taking them can actually
impair your performance. What you do need is a physiologically sound sports
drink that supplies around 350 to 450 milligrams of sodium per 16 ounces. In
this day and age, the typical diet has plenty of added sodium, but if you eat a
very minimally processed diet, go ahead and be more liberal with your
saltshaker. You can also eat more sodium-rich foods such as anchovies,
smoked salmon, pickles, and salted nuts to keep yourself well hydrated,
especially when you’re exercising a lot in the heat.

WATER INTOXICATION: DRINK ACCORDING TO THIRST AND
SENSE
For far too many years, endurance athletes—especially those who were
exercising for many hours, such as marathoners, Ironman triathletes, and
long-distance cyclists—were urged to drink before they were thirsty to
prevent dehydration. The implication was that more was better, and that had
some grave consequences in the form of hyponatremia, also called water
intoxication, or dangerously low blood sodium. In fact, one study conducted
on participants in the 2002 Boston Marathon found that 13 percent finished
with hyponatremia, the majority of whom were women.

Yes, you can drink too much, and hyponatremia is a real risk. More
recently researchers, trainers, and coaches are pushing back and advising
athletes to drink according to thirst. This is okay as a very general starting



point, but the message can be taken too far, and you end up not drinking
enough. Sometimes your thirst is not an accurate indicator of your hydration
level, and here is why.

There are a few issues with drinking to thirst, and one is that the basic
science behind it has been done on men. There is a significant sex difference
(and age difference for that matter) when it comes to thirst sensation. Let’s go
back to those two key female hormones, estrogen and progesterone. Both
affect your hypothalamus—the part of the brain that regulates fatigue as well
as fluid balance hormones. The high-hormone phase alone can make you as a
woman more predisposed to hyponatremia. High hormone levels reset your
body’s signals to respond to a lower plasma volume (up to 8 percent lower).
That simply means your drive to drink or your level of thirst, which is driven
by plasma osmolality and volume, is dampened. So you’re just not as thirsty,
even though your body might be dehydrated. Otherwise you would go crazy
with the drive to drink whenever you were in your high-hormone phase. This
lack of thirst only gets worse as you get older.

For example, have you ever done a tough workout on a warm or hot day,
and when you get home, you feel a bit sick but not all that thirsty?
Physiologically you are dehydrated, but the systemic dehydration has kicked
in to lessen your desire for water and food. In this instance, your body is
telling you not to drink, even though that is what you actually need. In
nontechnical terms, the body has gone a bit haywire from the heat.

So how much should you drink? You can start by drinking to thirst, but
also use sense. We’re far better off using sex-specific guidelines to reduce the
risk of heat illness as well as hyponatremia. Everyone is an individual, so
your fluid needs may be very different from your teammate’s or training
partner’s. The old recommendation was to drink to replace body-weight loss
during exercise (you have likely heard the advice to weigh yourself before
and after exercise to determine how many ounces you lost), but this can
contribute to overdrinking and does not take into account body-weight loss
from fuel burned (glycogen) or any residual fluid or food left in your gut
consumed during exercise.

Generally speaking, 0.10 ounce per pound of body weight (that’s about 14
ounces for a 135-pound woman) per hour in temperatures 75°F and below
and 0.15 ounces per pound of body weight (roughly 20 ounces for the same
woman) per hour in temperatures above 80°F will help maintain blood
volume and delay muscle fatigue. Do not exceed 25 to 27 ounces of plain



water per hour in a temperate environment. Smaller individuals may need
less, and larger ones may need more. In Chapter 17, I’ll show you how to
totally dial in your personal hydration using pee sticks. In the meantime, use
the guideline below to determine whether you should drink to thirst or if you
are better off following a hydration schedule.

Drink to Thirst During Exercise If:

• You are in the high-hormone phase of your cycle or on the progestin-
only minipill.

• You have prehydrated prior to the training session or race; otherwise,
dehydration can predispose you to tissue injury, decreased motivation
during exercise, and poor recovery (adaptations, sleep, rehydration).

• You are heat acclimated.

• You are adequately trained (after significant time off with lower fitness
levels, dehydration and exercise stress can exacerbate thermal strain and
decrease your performance metrics).

• You have a history of exercise-associated hyponatremia or have
syndrome of inappropriate antidiuretic hormone secretion.

Drink on a Schedule During Exercise If:

• You are a junior athlete and have not gone through puberty.

• You have two or more heavy training sessions in a day, to avoid
systemic dehydration.

• You are not acclimated and training at altitude.

• You have a history of heat illness.

SIGNS AND SYMPTOMS OF HYPONATREMIA
• Nausea and vomiting
• Headache
• Confusion
• Loss of energy and fatigue
• Restlessness and irritability
• Muscle weakness, spasms, or cramps



• Seizures
• Coma

EVERYONE CAN HYPERHYDRATE
I’m also a big proponent of prehydrating. Starting the night before a big
event, especially if you’re in the high-hormone phase or if you’re
postmenopausal and have noticed your thirst isn’t kicking in like it used to,
you can hyperhydrate by drinking sodium-rich fluids such as chicken broth or
miso soup. Special prehydration beverages such as OSMO Preload (the
women’s mix is a 1.5 percent solution with 1,500 milligrams of sodium per 8
ounces) can help hyperhydrate you by pulling fluid back into your
bloodstream where you need it. I also like a product called The Right Stuff.
You can also make your own: The optimum mix is 7.7 grams of sodium
citrate and 4.5 grams of sodium chloride per liter. (Ingredients are available
online.) Drink a large bottle of a low-carbohydrate (no more than 9 grams of
carbohydrate per 8 ounces) hydration drink every hour you’re out there
exercising in the elements.

It’s one of the single most effective strategies I’ve used with endurance
athletes such as Ironman competitor Hailey Manning. She sums it up: “I have
become hugely passionate about properly hydrating! I know if I have a big
workout coming up and it’s hot, that if I preload my system, I have a great
workout. I watch my friends who don’t bother, and they just don’t perform as
well. It may just be one workout, but it all adds up to that magical 1 percent
improvement that will make a difference on race day.”

LIGHT SPORTS DRINKS: BUYER BEWARE
As more and more athletes are concerned about too many carbs, some sports drink
manufacturers now offer low-calorie, “lighter” mixes. But buyer beware. For starters,
they do nothing to shepherd fluid through the intestinal wall. A bit of glucose and sodium
is needed to work with the physiology of the small intestine and pull fluid in (remember
the glucose-sodium cotransport system).

Some of these products contain sugar substitutes, which you absolutely don’t want.
Certain types of sugar substitutes, particularly sugar alcohols such as sorbitol, mannitol,
and xylitol, pull water into the GI tract and out of the blood. These ingredients are more
commonly used as laxatives and strongly linked to GI distress—that’s the opposite of
what you’re looking for!

Other sugar substitutes can actually cause your blood sugar to crash. For example,



when you consume sucralose, your body perceives the sweetness and releases insulin
in anticipation of the sugar to come. But there is no sugar; thus, your existing blood
glucose gets taken up, causing a drop in blood glucose and a bit of hypoglycemia. This
signals your body to release more glucose into the blood, which, in turn, causes more
insulin to be released, and around and around it goes. During exercise, insulin doesn’t
play a large role in blood sugar control, but ingesting products with sucralose can make
your blood sugar bottom out more quickly (kind of like taking in lots of caffeine), thus
increasing the need for carbohydrates.

Look for drinks that contain 3 to 4 percent carbohydrate solutions, such as OSMO,
Skratch, Bonk Breaker Real Hydration, and Clif Shot drink.



 The goal of hydration is to keep your body-fluid levels high enough to get rid of the heat you
produce and cool you down while you’re exercising.

 Separate your fueling from your hydration.
 Do not depend on a typical sports drink for hydration. These sports drinks are about 5 to 8

percent carbohydrate with a low level of sodium and other key electrolytes. This carbohydrate
concentration provides some energy for exercise, but it comes at the expense of hydration
because it’s too high to maximize fluid absorption in your gut.

 An ideal sports drink for fluid absorption (aka a functional hydration beverage) should
contain 3 to 4 percent carbohydrate (from glucose and sucrose) with sodium and potassium.
 You are more predisposed to hyponatremia (water intoxication) during the luteal (high-

hormone) phase of your menstrual cycle. Aim for about 16 to 24 ounces of fluid an hour, but
not more than 27.
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GOING TO EXTREMES
HOW TO THRIVE IN SOARING TEMPERATURES,
FREEZING COLD CONDITIONS, AND THE HIGH
MOUNTAINS

By now you fully get the message that (say it with me loud and proud)
women are not small men. But as you’ve seen, sometimes size does matter,
and our relatively smaller size can work either for or against us, depending on
the task at hand. These advantages and disadvantages become all the more
pronounced when we start exercising in extreme environments.

Most, but not all, of the issues we have in extreme conditions come down
to thermoregulation—the ability of the human body to maintain its core
temperature within a few tenths of a degree of normal (97.7° to 99.5°F). To
fine-tune your temperature so precisely, your body picks up signals from
your core as well as your periphery and relays them to the hypothalamus in
your brain, where it integrates the information and signals the appropriate
coordination of regulatory responses.

Obviously, you are neither a cactus nor a polar bear, so it’s not like you
can go out into any temperature and expect your body to be able to continue
regulating. When the conditions get too extreme, the regulators eventually
conk out and you get hyper- or hypothermic (too-high and too-low body
temperature, respectively). That’s not only bad for performance but also
downright dangerous. Fortunately there are many steps you can take to help
your body adapt and perform in various extreme conditions.

Here’s a look at how to acclimate to and perform at your best when dealing
with extreme heat and cold, as well as high altitude (which is a unique
challenge all of its own).



BEAT THE HEAT
When the temperature soars, so does our internal system, especially if we’re
exerting ourselves outdoors. To prevent us from overheating, our bodies
dissipate heat by sending blood to our skin to off-load the heat from our core
and, of course, through sweating, which leaves a layer of moisture on our
skin that cools us as it evaporates.

It’ll come as little surprise to you that men and women thermoregulate a bit
differently under heat stress. Specifically, women sweat less; our sweat is
more diluted; we have fewer sweat glands per square inch; and our sweat
glands are distributed more toward our arms and hands (men have more in
their torso region).

Not only do we sweat less, we also start sweating later than men. We
vasodilate first, then sweat, meaning our internal temperature that kick-starts
sweating is higher than men’s. We also have different heat-loss responses
across the phases of our menstrual cycle (and a fluctuating internal
temperature because of the changes in estrogen and progesterone), which
change yet again at the onset of menopause. Skin temperature and bloodflow
are lower in the high-hormone phase, meaning we are less sensitive to
triggers to dissipate heat when our levels of estrogen and progesterone are
high. With the onset of menopause, heat-loss responses are significantly
inhibited, although they can be improved with increased endurance fitness.

To perform well in the heat, staying on top of hydration is essential. You’ll
find everything you need to know about hydration in Chapter 12, but to recap
—body water is your natural engine coolant. As you sweat, you lose water
from your blood (as the plasma volume drops, the body pulls water from
other spaces to try to keep blood volume up); if you are slack on your
hydration, you compromise your blood volume, which in turn negatively
affects your blood circulation and leaves you with less fluid for sweating.

It’s important to note here that it isn’t just your core temperature that
dictates how you perform, but your overall thermal stress and your blood
availability. The most difficult situation for your body is the perfect storm of
hot skin, low body water, and elevated core temperature. When you’re
exercising in the heat, the biggest burden your body faces is trying to keep
blood flowing to the skin to keep you cool. Skin temperature is affected
mostly by ambient temperature, while core temperature is affected by
exercise intensity and is largely independent of environmental factors—that
is, when your thermoregulatory system can effectively off-load heat. With hot



skin, there is less cooling available to return to the body, and low body water
impacts blood volume, which reduces your capacity to sweat and off-load
heat. This situation will increase heat stress, increase heat storage, and in turn
increase the overall strain on your body.

Hyperhydration (see “Everyone Can Hyperhydrate”) is an excellent
strategy for dealing with extreme heat, because you have more fluid on board
to start with, and that allows more wiggle room for loss. If you’re going to be
participating in a lot of events in high temperatures, I also recommend doing
some work to acclimate to the heat, which includes a little “permissive
dehydration.”

ACCLIMATING TO THE HEAT
Heat acclimation allows your body to better tolerate exertion in high
temperatures. Your total blood volume increases (the watery component and
red blood cells), so the bloodflow to your muscles and skin is improved and
your heart rate and skin and body temperatures are lower at any given
exertion. You start sweating earlier and sweating more, so you can better cool
yourself. The composition of your sweat also changes, so you lose fewer
electrolytes (up to 50 percent fewer) as you sweat. All are key adaptations for
sustaining exercise in the heat.

This is particularly important in situations where you’re going between
extremes, which many recreational athletes do. For instance, you live and
train in New England, but you’ve signed up for a marathon in Florida in the
spring. You get to the race and cook, dropping out with the dreaded DNF (did
not finish) because all your training was done in the cold, and suddenly
you’re trying to maintain an 8:30 pace when it’s above 80°F.

If possible, get to your destination 14 to 21 days ahead of time. (I know
this isn’t going to be possible for many people; bear with me, plan B is
coming.) This is the amount of time in which the vast majority of heat
acclimation occurs. Then just start exposing yourself to the heat on a daily
basis. Start small, maybe a half-hour jog in the mornings, and work your way
up to doing some efforts in the heat of the day (especially important if that’s
the time when your event will take place). You should not feel drained from
these bouts. If you are, you need to dial back your effort and do more
precooling (more on that in a second).

Two of the biggest mistakes some of my Kona-bound athletes make are



attempting key workouts in the heat of the day when they first arrive on the
Big Island and not using air-conditioning when they sleep. Why are these
mistakes? Trying to train in the heat of the day without proper preparation
will cause an incredible amount of thermal stress and jack up your core
temperature (we often hear this described as elevated metabolism). This
increase in core temperature causes a cascade of effects that reduce your
ability to recover and sleep (when all your repair and recovery take place). By
not sleeping in a cool room courtesy of your air-conditioning, you reduce
your body’s ability to fall asleep, stay asleep, and recover.

Make It Hot at Home
If you can’t afford the time and expense to acclimate in the actual
environment you’ll be competing in, mimic the heat the best you can where
you are. There are several easy ways of stressing your body’s
thermoregulation system to kick-start the heat dissipation responses.

One easy way is to simply wear more layers. A hat and gloves go a long
way in trapping in some heat. Just be sure everything is breathable and don’t
overdo it. You want to simulate a hot environment but not give yourself heat
illness. You can also use indoor training for heat acclimation. My coauthor,
Selene Yeager, trains through cold Pennsylvania winters and needs to be
prepared for suddenly hot spring races. She wears more clothes and uses
fewer fans than usual when she rides on the indoor trainer. She says it’s very
uncomfortable at first, but as you’d predict, it works.

Another, stronger stimulus is to elevate heat stress above the sweating
threshold of exercise by using hot yoga or a sauna. Just heading into a hot
yoga class or sitting in the sauna can help you acclimate by a small degree. A
strategic combination of passive dehydration and high-heat conditions (also
known as short-term heat acclimation) is the best way to capitalize on the
physiological responses of heat acclimation. In a nutshell, you head into a hot
place without rehydrating (we are all somewhat dehydrated at the end of the
day or after a workout) so that you have a low blood volume and your body is
already under thermal stress.

This combination decreases the partial pressure of oxygen at the kidney.
Sensing this low-oxygen situation, your body increases its production of EPO
and subsequently red blood cells, as this hormone controls red blood cell
production; but physiologically, you need more water to carry the red cells in



the blood, so your body pumps up its total blood volume. The heat stress with
dehydration also affects the body’s feedback mechanism of getting rid of heat
and reducing heat storage; therefore, you start sweating earlier and your
sweat is more diluted (you hold on to more of your sodium) to allow your
body to cope with the heat stress. Obviously, this doesn’t happen overnight. It
takes several days to make these changes. Five days in a row is the minimum
recommended exposure, and it’s critical to slowly rehydrate over the course
of 3 to 4 hours. The adaptation process won’t work if you gulp down fluid
immediately after heat exposure.

The next step is to add some permissive dehydration into the mix. This
naturally happens with exercise, as we really do not replace all the body
water we lose. Drinking to thirst is one of the most effective means of
creating permissive dehydration (remember from Chapter 12 that thirst is not
an accurate indicator of hydration and often leaves us with low body water).
One study found that cyclists who practiced 5 days of permissive dehydration
in the heat experienced less heat and cardiovascular strain when exercising in
hot and temperate conditions. Another study found that just 5 days of heat
acclimation improved performance for up to a week, but the desired effects
disappeared after 2 weeks.

Once you’re heat acclimated and raring to go, you can implement a few
cooling strategies to improve your comfort and performance even more.

Precooling Techniques
Before you start an event in high temperatures, you can do a few things to
precool, which effectively reduces your core temperature at the start of the
event so you have a longer time before you reach a critical core temperature
and the onset of fatigue.

Lie low. A lower resting core temperature gives you an advantage heading
into a hot event. So don’t exercise hard, get into a sauna, or do anything to
drive your core temperature up in the 24 hours before your event.

Take a dip. Immerse yourself in a body of cold water for 10 to 15 minutes.
Take a dip in a pool, lake, or ocean if possible. Or, if all else fails, you can
take a cold shower. This drops your core and skin temperatures so you don’t
feel as hot when you start exercising.

Drink a slushy. Drink an icy beverage to lower your core temperature and
create a heat sink, so you store less heat and you store it more slowly. By



doing so, you can tolerate a higher core temperature during exertion and
delay the onset of heat-induced fatigue.

Drape cool towels over your neck. Cool your skin with moist towels. Just
don’t take this too far and start packing yourself in ice. Ice on the skin is too
cold and actually constricts your blood vessels, forcing hot blood from the
skin back to the core, driving up your core temperature.

Cooling During Exercise
In an ideal situation you’d be sucking on cold Popsicles throughout the race.
But that’s not realistic in most scenarios. You can delay the onset of fatigue
with some of these in-exercise cooling techniques.

Stash ice-cold beverages. Try to stash some frozen bottles along the
course so you can have a cold drink midway. This works well in races where
you stock your own feed zone. Ask your friends to cheer at a specific location
and hand you a cold bottle. You can also do this when you’re out training by
planning your routes around convenience stores, where you can go in and get
something ice cold—or even just some ice for your bottles. Do not, however,
pour ice water on your head! Ice water is too cold for your head, which is
very vascular. The extreme cold will constrict those vessels and send hot
blood back to your core. It is fine to dump cool water on yourself because it
will help pull heat away from your core as if you were sweating (and
evaporating) buckets. Cool water on your forearms is an effective technique.

Wear sunblock and/or use sun sleeves. Protect yourself from getting
sunburned, which amplifies the heat stress. UV-protectant arm skins not only
prevent sunburn, but you can also pour cool water on them and they’ll hold
that water against your forearms to help keep you cool. Remember, keeping
the skin cool helps reduce overall thermal strain, meaning you can exercise
harder and longer in the heat!

SAUNA TRAINING
Sauna training is an excellent secret weapon for both heat and altitude acclimation. But
use it wisely. Sauna bathing is similar to hard exercise in terms of your cardiovascular
system and the hormones involved in controlling your blood and body-fluid volumes.
Therefore, sauna bathing should be maintained only for as long or as hot as you feel
comfortable. But the general guidelines call for 25- to 30-minute sessions in which the
temperature should not exceed 165°F. Above all, it should not be undertaken in a



competitive manner!
SAUNA SPECIFICS: Go into the sauna within 30 minutes of completing a workout.

Do not rehydrate in these 30 minutes (your protein recovery drink is okay, but no other
fluid). Some dehydration is key to the adaptations of this technique. With dehydration,
there is reduced bloodflow (because of less blood volume). When you head into the
sauna, the hot environment signals blood to come to the skin for thermoregulation. With
this, there is decreased blood flow and oxygen to other organs, in particular the kidneys,
that stimulates the production of EPO and plasma volume. Sauna training also resets
your thermoregulation thresholds so hot temperatures feel less severe. Here are some
additional tips to get the most out of sauna training.

• Try not to drink while in the sauna—pour water over your neck or take a cool
shower and get back in. Resting heart rate will be high (around 140), so during the
sauna week you want to decrease intensity; plan for more of a recovery or
endurance week to prevent overtraining.

• Upon exiting the sauna, slowly rehydrate over the course of 2 to 3 hours. Gulping
down fluid in large amounts after sauna bathing will cancel out the heat-stress
response to the kidneys.

• Do not use the sauna if you recently consumed alcohol, as it increases the risk of a
heart attack or stroke. Alcohol can further impair your judgment, coordination, and
balance.

• If you have any muscle or joint aches, swelling, redness, or tenderness at rest or
with light exercise, do not use the sauna.

• Do not use the sauna if you have any exuding bruises or sutured wounds.
• Remain in the seated position while in the sauna.
• Leave the sauna if you start to feel uncomfortable.
• Take a warm shower after leaving the sauna. If you want to take a cold shower,

wait at least 10 minutes to prevent light-headedness from sudden, dramatic
changes in temperature.

Follow this practice for 7 days in a row for optimum results. The first day you may only
be able to tolerate 5 to 10 minutes, but by the seventh day, 25 to 30 minutes should be
attainable. The best way to monitor hydration is with pee sticks. (See Chapter 17 for
more information on pee sticks.)

FEND OFF THE FREEZE
In cold temperatures your body tries to hang on to all the heat it can by
shutting down bloodflow to your skin and shivering to keep warm. And once
again, women are a bit different in how we respond when the temperatures
drop.

I don’t have to tell you this if you’re a woman who’s ever lived with a guy.
You’ve likely noticed that you might be a Popsicle compared to him—cold
hands, cold feet, and all bundled up in cable knit while he’s comfortably
sporting a T-shirt. What gives? As mentioned earlier, but it bears repeating



here, as a woman, you maintain a higher core temperature—about 0.4
degrees higher on average (97.8°F versus 97.4°F)—and you’re actually better
at conserving heat when the weather turns cold, but we tend to have cooler
skin. Women’s hands are nearly 3 degrees colder on average than men’s
(90°F versus 87.2°F). That’s important when you’re trying to stay warm,
because when your skin feels cold, you feel cold.

Women are better at conserving body heat and maintaining core
temperature because for one, women have about 10 percent more fat, which
acts as insulation. That fat is also more thickly and evenly distributed under
your skin than a man’s. So when it’s cold, your body pulls warm blood into
your core to protect vital organs. That warm blood is kept warm by the fat
layer. But your skin, sitting on the outside and exposed to the elements, feels
colder, especially in the extremities, such as the hands and feet.

And of course, your hormonal fluctuations also affect your core
temperature. Your body runs hottest—hitting a peak of 99.3°F—during your
high-hormone phase compared to a low of 98.4°F when hormone levels drop.
As such, premenopausal women will also be more sensitive to the cold during
certain times of the month.

You can get in trouble if you’re not careful about keeping yourself
sufficiently warm when exercising outdoors in low temperatures. In cold
weather, your body can lose heat faster than you produce it, especially if it’s
wet and/or windy. When that happens, you’re at risk of hypothermia, which
is abnormally low body temperature that can cause uncontrolled shuddering
and confusion and can leave you pretty uncoordinated. Mild cases can be
treated with relative ease by going somewhere warm. But extreme cases can
be serious, even fatal. Some activities leave you more vulnerable to
hypothermia than others. Sports such as running, where you’re generating a
lot of heat, leave you less susceptible compared to those like cycling and
skiing, where you’re exposed to a lot of airflow and your body is relatively
still for long periods of time. We’re also more susceptible as we age, because
it becomes harder to maintain normal body temperature.

On the plus side, because your body has to work harder when it’s cold,
you’re burning more calories. Fresh air and sunshine are good for fighting off
colds as well as seasonal depression, so there are good reasons to get out
there. You just have to be smart. Here’s how to warm up to those cold-
weather exercise bouts.



COLD HANDS?
Women are more likely than men to suffer from Raynaud’s syndrome, which is a
condition that causes an extreme vasospasm, or narrowing of the blood vessels, in
response to the cold, usually in the fingers. But it can also affect the toes or rarely the
nose, ears, lips, and nipples. The skin can briefly turn white or blue as bloodflow
constricts and then becomes red and throbs and burns as bloodflow returns. It’s
relatively rare, occurring in about 5 percent of the general population. However, among
women between the ages of 15 and 40, that number appears to be as high as 15
percent.

Estrogen seems to be the culprit. It influences how our vascular system reacts to cold
temperatures, and research has found that women taking estrogen therapy are more
prone to Raynaud’s than their peers who don’t take the hormone.

People with Raynaud’s syndrome are more prone to chilblains—painful swelling of
small blood vessels in your skin—when cold skin is warmed too quickly. These can
cause itching, redness, swelling, and even bumps or blisters on fingers, toes, nose, and
ears. They usually go away on their own or with topical corticosteroid creams. But it’s
best to try to keep your extremities warm and prevent them!

Warming Techniques

You can do a few things to keep your body warm when exercising in cold
temperatures. These strategies can help you fend off hypothermia and keep
your core temperature stable so you can comfortably perform even in the
harshest conditions.

Warm up from the inside out. Have some coffee, hot chocolate, or even
some steamy chicken soup before heading out. By getting some warm liquid
in your belly, you can help keep your body temperature up when you get
outside.

Layer up. Resist the urge to throw on all the clothes you own. If you’re
perfectly toasty when you step outside or on the starting line of a cold event,
you’re going to be positively baking once you get going and start generating
heat. You want to be a little chilly to start. Also, wear layers, so you can shed
clothes if you get warm and put them back on if you get cold. Start with a
light base layer. Add an insulating midlayer (fleece is a great option) and top
it off with a breathable outer layer that protects against wind and moisture.

Most importantly, whatever you wear should be moisture wicking. It’s
imperative that you stay dry when it’s cold. If you get soaked in sweat (or
precipitation for that matter), you’re going to be chilled to the bone in no
time, especially if you need to slow down and stop. Invest in exercise clothes



made from technical fabric or merino wool that will wick moisture away
from your skin and dry quickly.

Ease into it. It takes longer for your muscles and metabolism to get going
in the cold. Do a short warmup inside to jump-start the system, then give
yourself extra time to ramp up your effort once outdoors. Standing around
waiting for the race to begin can give athletes a rigor mortis feeling called
afterdrop, where body temperature drops significantly once you start moving
because of nerves and wind chill. Others experience a shift in blood
circulation, and some just can’t warm up at all. If racing, get in a good
warmup as close to the starting time as possible and keep moving until the
gun goes off.

Cover your head. You do not lose 50 percent (or more, as some myths go)
of heat through your head. It just feels like all your heat is leaving through
your noggin because you’re wearing clothes on the rest of your body. If you
stood outside with bare feet and a hat, you’d feel like all the heat was leaving
through your feet! But just as you wouldn’t go barefoot when it’s cold, you
shouldn’t leave your head unprotected either.

Get a neck gaiter. Covering your neck—and maybe chin and mouth—can
make even the coldest conditions more bearable. Some athletes like to use
their neck gaiters as a bit of a cold-air-breathing barrier when it’s really cold
by pulling it up over their mouth and taking a few breaths of warmed air to
give their throat and chest a break from the sting of the cold.

Protect your hands and feet. Remember, your body is going to protect
your organs first and foremost when it’s cold. That means the furthest points
from your core get the short end of the blood supply. Your fingers and toes
are very vulnerable to the cold. The right gear for your extremities can make
or break your outdoor exercise experience. Thermal socks, shoe covers for
cyclists, really good gloves, and hand and feet warmers that you slip into
your gloves and shoes can go a long way.

Eat and drink. Many athletes really blow their nutrition during cold-
weather races and workouts because they don’t feel like eating or drinking.
For short events, this is okay. Training or racing outside in cold weather for
less than 2 hours doesn’t usually present a problem in terms of nutrition. On
long days, the combination of heavy clothing and high-intensity exercise can
lead to increased sweating and the possibility of dehydration. You may not
feel as thirsty in cold weather because your body chemistry impairs your
brain’s ability to tell you when to hydrate. Cold weather can also move body



fluids from your extremities to your core, causing you to pee more, which can
further increase your risk of dehydration. Of course, you won’t drink as much
in the cold as you do in the heat, but be smart about your hydration and
nutrition to keep your performance where you expect it to be!

THE REASON YOU’RE FREEZING YOUR BALLS OFF
AT WORK
Because you don’t have any! (Okay, bad joke.) Seriously, the air-conditioning
temperatures of indoor spaces are based on research performed on men. It’s a bit off
topic regarding exercise performance, but very relevant to the topic that women are not
small men.

Air-conditioning and heating standards in office buildings were set by researchers in
the 1960s based on the resting metabolic rate of the average 40-year-old man weighing
154 pounds, which may overestimate the average female metabolic rate by up to 35
percent. This is why women tend to carry sweaters to work in the middle of July. It’s not
only a discomfort for half the population, who research shows prefer temperatures that
are about 6 degrees warmer than what men prefer, but also an enormous waste of
energy, money, and resources, not to mention lost productivity.

SUCCEED AT ELEVATION

Anyone who’s ever hiked, skied, run, or ridden in the mountains out West
knows performance drops as the air thins. Sure, you can adapt to altitude
(more on that in a second), but even among mountain dwellers, max VO2
drops about 2 percent for every 1,000 feet you go above 5,000 feet of
elevation. That’s why some athletes and coaches swear by the train low, sleep
high philosophy. You get the adaptive benefits of being at altitude and can
still push hard during training.

True adaption to high altitude takes weeks, sometimes months, as your
body learns to make the most of the limited available oxygen. At high
altitudes, your body makes more red blood cells to carry oxygen, and those
blood cells become more efficient at delivering that oxygen to your tissues.
At the same time, your cells’ mitochondria (energy-producing furnaces)
multiply to take in as much oxygen as possible.

Interestingly, men and women acclimate a bit differently from one another.
In a study of 16 women who were traveling from sea level to Pikes Peak,
Colorado (14,109 feet—really high), researchers found that after acclimation



the women burned fewer carbs and more fat for exercise fuel. Alternatively,
research shows their male counterparts tend to use more carbs for fuel at
altitude. Since women have more body fat and are better fat-burners at
altitude than men, they might be better suited for exercise at high elevations.
However, intense exercise may be harder for women because estrogen
demands the body’s spare carbs (which are needed for hard efforts), and
progesterone increases breathing rates (which are already pretty high at
altitude).

Altitude Acclimation Techniques
The reality for most of us is that unless we live in the mountains, we
generally don’t have the luxury of spending weeks at high elevations to adapt
before a given race, event, or active vacation. Exercising at high altitudes
when you’re not adapted can cause altitude sickness, which in mild forms
causes headache, fatigue, and lack of appetite. Not great for performance or
even enjoyment of the outdoors. Therefore, we need to help our bodies adapt.
Here are some tips for exercise success at high elevation.

Apply certain heat-acclimation strategies. Mountain air is very dry and
dehydrating. Depending on when you’re traveling, it can also be very hot
with lots of sun exposure. My athletes often have great success at their high-
altitude events by using heat acclimation and permissive dehydration
strategies ahead of time in preparation (see “Sauna Training”).

Pump up the fluids. Stay on top of your hydration once you’re at altitude.
When you first arrive at high elevation, you’ll notice your heart rate is higher
than normal and you are thirsty (your breathing rate is up and you are going
through more body water just existing at altitude). Sipping a hyperhydration
drink during the day will help with total-body water stores. Don’t drink plain
water; it won’t help hydrate. You need a bit of salt pinched into your water
for optimal absorption. Do not drink to thirst during exercise. Your thirst
mechanism is a bit askew from the chemical changes that occur as your body
fights the altitude. Sip a functional hydration drink during exercise and keep
rehydrating through fluids and watery fruits and veggies throughout your
time at altitude.

Eat more carbs. Although the research shows you burn more fat, you still
need carbs and even more so at altitude. The additional carbon dioxide that
carbs produce kicks up your breathing response a notch and helps prevent



altitude sickness.
Avoid alcohol. Forget carbo-loading with hoppy beer. Alcohol is a

dehydrating diuretic, and it depresses the normal breathing response to high
altitude. Overall, booze increases the risk of altitude sickness and can
exacerbate symptoms.

BEAT JET LAG
You can acclimate at home all you want, but if you feel like hell from jet lag,
all that work will be for nothing. With the globalization of racing and the
relative ease of travel, it’s hard not to pick a destination race. But the dreaded
time-lag toll on the body can seriously hinder how we feel and perform. You
may experience swollen ankles or dead legs in the first hours the day after a
long flight, as well as extreme waves of tiredness and lethargy. How do we,
as athletes, thwart the dreaded jet lag so we can race well and enjoy the trip?

First note that jet lag itself is different from travel fatigue. Travel fatigue
can usually be solved by a good meal, rehydration, and a good night’s sleep.
Jet lag is a temporary disruption of normal circadian rhythm caused by high-
speed travel across several time zones, resulting in fatigue, disorientation, and
disturbed sleep patterns. This can all wreak havoc on our core temperature,
hormone production, melatonin levels, and of course performance. It is
interesting to note that it takes longer to reset the circadian clock following an
eastward more so than a westward flight, primarily because the human clock
is slightly longer than 24 hours, so we have a natural tendency to drift slightly
later each day.

The best way to alleviate jet lag is to adjust the body clock. The biggest
contributors to lingering jet lag are changes in the light-dark cycle, nighttime
melatonin production, and exercise. Few of us have the luxury of changing
our sleep-wake cycles before we leave to match our destination, but there are
a few things you can do before you leave that will help upon arrival—the key
being manipulating your exposure to bright light and your melatonin
production (which lowers core temperature and helps you sleep) to reset your
clock as close to your new time as possible.

Flying east: In the 4 days before your trip, drink 4 ounces of tart cherry
juice with 400 milligrams of valerian before bed. Go to bed and wake up 1
hour earlier than usual. Try to expose yourself to bright light as soon as
possible after waking up. Just 1 or 2 days of a preflight sleep shift will help



reduce subsequent jet lag. On the day of travel, consume caffeinated
beverages only between your normal hours of 6:00 to 11:00 a.m. If you are
landing at your destination at night, then sleeping on the plane isn’t a great
idea; try to stay awake.

Flying west: It is easier to adjust our circadian rhythms when flying west
because of the body’s natural tendency for a longer day. Simply delaying
bedtime is an effective way to reset the body clock. Remember, the more
time zones you cross, the bigger the jet-lag effect. With this in mind, delay
the time you go to bed and wake up an hour later each night for the two to
four nights before your flight. This isn’t really that practical for our busy
schedules, but if you can sleep an extra 30 to 60 minutes in the morning and
expose yourself to bright light first thing when you wake up, it will help.

On the day of travel, drink caffeinated drinks only in the morning of your
usual time. If you are landing at your destination during the day, then drink
something with valerian to help you sleep on the plane, but don’t forget to
hydrate along the way. Take an antistress, high-potency B-complex vitamin
with 1,000 milligrams of time-release vitamin C (Airborne or Emergen-C),
plus 45 milligrams of zinc.

What other strategies can you use during the days before and on the actual
day of travel? Flying for long distances, especially through several time
zones, is very stressful to the body. High-protein meals, exposure to light,
and exercise can stimulate the body’s active cycle. See below for some
additional tips to help ease the harmful effects of traveling.

TAKE YOUR ENDURANCE HYDRATION AND NUTRITION TO
EXTREMES

It can be challenging enough just sightseeing in extreme conditions, let alone competing
in high-intensity sports such as mountain biking in them. A successful race when it’s
really hot or really cold takes extra nutritional preparation and planning. Here’s a sample
nutritional plan I devised for Cammie and Kelsey Urban, the awesome mother-daughter
racing duo you met earlier. Cammie used it to secure a victory at a master’s world
mountain bike championship, and Kelsey is using it to work up the ranks as a UCI junior
racer traveling the world, where she’ll be greeted by climate conditions of all kinds.



COLD TEMPERATURES (50°F AND BELOW)
Prerace (for an event 90 minutes or longer):
• Be well fueled and eat about 150–250 calories 20–30 minutes before the race starts.

This is in addition to your usual meals.
• Drink something warm, such as hot chocolate. The warm fluids will help keep your

body temperatures up at the start. They will also help you avoid the dreaded afterdrop
phenomenon.

During the race:
• Calorie needs after 45 minutes: 1.13–1.4 food calories per lb per hour
• Fluid needs per hour: 0.10–0.16 oz per lb but not to exceed 27 oz per hour

• A mix of protein, fat, and carbohydrate goes further than carbs alone in maintaining
even energy in the cold.

• Have unwrapped bites of food in your pocket and start eating these 35–40 minutes
into the race. Small bites of sandwiches, bars, energy chews, and jelly beans are all
great options.

• During the last 45 minutes, have a quick hit of sugar in the form of glucose tablets—
one every 7–10 minutes.

Postrace:
• Have a recovery drink with almond or rice milk within 30 minutes of stepping off the

bike and a real meal within 2 hours. Have another serving of the recovery drink 2½
hours later.

WARM TEMPERATURES (75°F AND ABOVE)
Prerace (for an event 90 minutes or longer):
• Finish your meal at least 2 hours before your race. Eat another 150–250 calories 60

minutes before the race starts.
• Drink 0.12 oz/lb of a prehydration drink 20–30 minutes before the start of the race.

During the race:
• Calorie needs after 45 minutes: 1.13–1.4 food calories per lb per hour
• Fluid needs per hour: 0.12–0.18 oz per lb per hour of a very cold hydration drink, but

don’t exceed 30 oz per hour

• The more cold things you can ingest, the better.

Postrace:
• It is critical to double up on your cold recovery drink. Have a cold recovery drink with

almond or rice milk within 30 minutes of stepping off the bike and a real meal within 2
hours. Have another serving of the recovery drink 2½ hours later.



Travel Tips to Avoid Jet Lag
• For a week preceding your flight, load up on the antioxidant quercetin (1

gram per day) and aspirin (250 milligrams per day).

• Planes are usually lower in oxygen than the regular atmosphere and also
quite dry, which may cause you to become dehydrated. Avoid alcohol
while traveling, as it can make dehydration worse.

• Every 2 to 3 hours during flight, be sure to drink a low-carbohydrate
electrolyte drink (it can be as simple as a sprinkle, or 1⁄16 teaspoon, of salt
and 1 teaspoon of sugar in 16 ounces of water). Every 6 hours, take one
baby aspirin (80 mg). This combination will help with dehydration and
prevent deep-vein thrombosis (very important if you are a woman
traveling in the high-hormone phase of her menstrual cycle—we tend to
have 8 percent less plasma volume and a greater tendency for blood
clots during this phase).

• Keep the blood flowing: Get up every 90 to 120 minutes (if you’re not
sleeping) and walk around or do some isometric exercises in your seat.

• Wear compression socks or calf sleeves to increase the circulation in
your legs.

• A high-carbohydrate, low-fat, and low-sugar meal will make it easier to
sleep either on the plane or at your destination. However, if you need to
be alert, eat a high-protein meal that is low in fat and sugar.

• Upon landing, drink a sodium-heavy beverage or soup. This will
rehydrate you and expand your plasma volume.

• If you land during the day, go outside without sunglasses to use sunlight
to reset your body clock. This will help you adjust to the new time zone.

• On the day you land, get out for a walk (not a jog!) to bring your heart
rate up and help alleviate any swelling. Running will be more damaging
after a long-haul flight of sitting, because of the sudden impact on the
muscles. Swimming is also great, especially if you can swim outside
(remember that exposure to bright light is important).

With these tips, jet lag isn’t a necessary evil. Simple techniques to reset
your circadian rhythm before you go and upon landing can significantly help.
It is kind of like packing your bike box for a destination race—a pain in the



butt, but well worth it!



 You start sweating later and sweat less than your male counterparts, so it’s important to use
other strategies to keep cool when it’s really hot.

 Sauna training can help you acclimate to the heat as well as to high altitude.
 It’s not your imagination; your hands and feet are colder than a man’s.

 Endurance exercise at altitude may be easier for women than men because women burn
more fat while men burn more carbs in the rarefied air.
 Flying is even more dehydrating during the high-hormone phase of your cycle (when your

blood plasma volume is already low). Prepare accordingly by packing some hydration powder
for the flight.
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RECOVER RIGHT
HELP YOUR BODY REFUEL, REPAIR, AND REBUILD
WITHOUT GETTING IN THE WAY

When it comes to getting fit, hard work is only half the equation. Rest is the
essential and all-too-often overlooked other half. When you hit the weights or
bang out a hard ride or run, you place stress on your muscles and
cardiovascular system. In order to come back stronger and faster for the next
session, it is imperative to recover. If you continue to pile on stress without
adequate rest, you’ll just get slower, tired, and possibly even injured.

We’ve talked a lot about what to eat after exercise for prompt recovery.
But there’s more to making muscle and building fitness than protein, carbs,
and hydration. It’s important to understand the difference between acute
recovery (immediately after a hard exercise bout) and long-term recovery
(how you recover and get stronger and fitter over the course of your training),
as well as active (gentle movement) and passive (i.e., rest, food, compression
socks) recovery and how they all can work or not work for you. Recovery,
like training, is also (surprise!) different for women than it is for men in a few
key ways. Here’s what you need to know.

THE COOLDOWN FACTOR
If you’ve ever been coached in a sport or taken an exercise class, you know
that intense workouts are always followed by a nice cooldown—easy
spinning, slow jogging, chill strokes in the pool. There’s a reason for that,
and it’s not just because it feels good. By continuing to move at a gentle pace,
you allow your body to quickly return to resting blood lactate levels. When
you stop dead in your tracks and do nothing, the blood pools up in your legs ,
which can make you dizzy. A cooldown is the first step in what is known as



active recovery, helping your body bounce back and rebuild with gentle
exercise to stimulate circulation. Cooling down is beneficial for both sexes,
but even more essential for women, since we experience a greater decrease in
arterial blood pressure after exercise than men. When you skip your
cooldown, your bloodflow drops so low that it limits your ability to get key
nutrients into your hard-worked cells. Active recovery prevents this drop in
bloodflow by maintaining the blood flowing back and forth from your
muscles, which enhances nutrient exchange and muscle repair. Active
recovery is especially advantageous when you have two workouts in one day,
as many triathletes do, or when you have an evening session followed by an
early-morning workout the next day.

After exercise there are normal changes in blood pressure and bloodflow
fluctuations, and it takes longer than usual for core body temperature to
return to normal—especially in women, who have a harder time off-loading
heat postexercise. Progesterone keeps your core warmer and delays your
sweat response. With a hot core, your body diverts more blood to your skin—
and away from your muscles—to try to cool you. With less blood circulating
to and from your muscles, you remain in a prolonged stressed state with more
metabolic waste lingering in your muscles, increasing inflammation.

Cooling your body by immersing yourself in cool water or wearing a
special cool-water-infused recovery vest can trick your body into
redistributing the blood from the skin back into circulation through the
muscles. You may have heard that diving into a cool pool or taking an ice
bath can actually stall your recovery and increase muscle soreness. This may
indeed be a fact for men because their blood vessels naturally constrict
postexercise to push blood away from the skin and back into central
circulation. When men take a postexercise plunge into cold water, they can
start shivering and get micro-spasms in their already-fatigued muscles, which
can equal soreness and stalled recovery. This is not the case for women, who
need assistance speeding up vasoconstriction after hard exertion. So ladies,
the ice bath is here to stay!

ACTIVE RECOVERY IN ACTION
A postexercise cooldown is just one step in an active recovery. Active-
recovery techniques are also useful in the day(s) following hard workouts
when you wake up feeling like someone poured cement into your muscles.



You may not feel like moving, but getting the blood circulating through
active recovery will make you feel better.

A few active-recovery techniques can be helpful in the hours or days
following hard exercise bouts or races. Here’s a quick rundown on each.

Gentle movement: Simple, gentle movement similar to the cooldown, but
not necessarily sport specific, is key for active recovery. Whatever you do
has to be really, truly, actually very easy. Your muscles can’t recover fully if
you continue to challenge them, and far too many people go harder than they
should when they’re supposed to be going easy. The goal is to increase your
circulation (which will help repair your muscles) without challenging your
muscles. Take a walk, go for a very easy spin, do some slow laps in the pool,
or perform some gentle yoga. Keep it short and sweet; about an hour is all
you need.

Massage: There’s a reason professional athletes have massage therapists—
it really works. Massage flushes your muscles, so you push out the fluid that
carries the waste products of muscle breakdown and encourage fresh,
nutrient-rich blood to come in and help repair and rebuild. Massage also
breaks up adhesions (knots) that can form from overuse, so your muscles
work more smoothly and painlessly. The results are scientifically shown to be
pretty dramatic.

In one study, researchers had volunteers crank out enough reps on the leg
press machine to make their quads and hamstrings cry uncle. Afterward half
the group got a massage, while the other half hobbled home. The researchers
checked in on the exercisers for 24 hours after the experiment. Amazingly,
the massage group reported no soreness just 90 minutes later, while those in
the exercise-only group were still hurting 24 hours later. The researchers also
measured the general bloodflow in all the participants, as exercise-induced
muscle injury is known to reduce bloodflow. The massage group had
improved bloodflow for up to 72 hours after their rubdown. The exercise-
only group had hampered circulation for that same 72 hours, after which it
returned to normal.

Why suffer for 72 hours? Even if you can’t afford to hire the hands of a
professional, you can do a pretty good job yourself. See “Work Out the
Knots” for self-massage techniques you can perform with a few simple
recovery tools. For the best results, do these moves as soon as you can after a
hard workout.

Compression pumps: These are zip-on leg sleeves (often with feet) that



attach to a motorized pump. They systematically inflate in a way that
provides compression and release deep into your muscles. A deep squeeze
from your feet to your groin pushes fluids out and reduces bloodflow in.
Then the blood flows back into the muscles when the sleeves release. This
flood significantly increases tissue oxygenation, nutrient exchange, and
metabolic waste removal.

You can find these leg compression machines from companies such as
NormaTec, Elevated Legs, and Game Ready. A few, such as the Game Ready
system, combine the pneumatic compression with circulating cool water. The
cooling-compression combination is particularly good for women, as it can
help counteract the vasodilation response women experience and enhance
bloodflow to the muscles. Cooling-compression is also ideal for joint
inflammation or soft-tissue injury that involves swelling, regardless of sex.
Because a woman’s bloodflow naturally takes longer to normalize
postexercise, women should use compression pumps within 30 minutes of
finishing a workout or race, whereas men can wait a bit longer (60 to 90
minutes) to garner the benefits.

Electrical muscle-stimulation devices: Small EMS devices, such as the
Compex and Marc Pro, are excellent recovery tools and are widely used by
professional athletes. They work on the principles of electrostimulation; that
is, they apply a simulated neural input to contract a muscle. In short, you
place electrodes on your muscles, turn on the machine, and watch your
muscles contract without doing a thing. It’s pretty freaky at first, but very
effective. The Compex uses a traditional EMS program that delivers a strong,
static contraction with a sudden release. The Marc Pro employs a moderate
contraction with a slow release. Both are great at simulating active recovery
and enhancing bloodflow to tight, bound areas of muscle, but the latter type
may be more suitable to muscle recovery (or to those with chronic pain)
because it allows fluids to flow in and out of the muscle cells without undue
fatigue that some people experience with traditional EMS systems.

Pneumatic compression and muscle stimulation products do not come
cheap. But if you’re an athlete who already invests in a coach and regular
massages, it could be worth a look. Your local physical therapist may also be
able to provide these services at a lower cost than purchasing the equipment
yourself.

Compression garments: You don’t need expensive equipment to get
some of the benefits of compression. You can get some tired-muscle relief



from compression tights and/or socks as well. Worn by nurses for decades,
compression garments accelerate the flow of blood back to the heart, which
can improve blood oxygen levels and subsequent recovery. The science isn’t
definitive on how well these garments work, but research suggests that they
can help lessen swelling, fatigue, and muscle soreness after intense exercise.

WHEN TO DELAY RECOVERY
So now that I’ve impressed the importance of recovery upon you, I’m going
to throw in a bit of a curveball. There are times when what is good for fast,
immediate recovery may actually interfere with the long-term adaptations
you get from exercise. Ice baths fall into this category, as do, surprisingly,
antioxidants.

Sports-supplement and nutrition manufacturers often tout antioxidants such
as vitamins C and E and beta-carotene as powerful recovery tools because
they fight the cell-damaging free radicals that your body produces during
hard exercise. While that sounds like a positive action for recovery, we now
know that in the long run (and maybe even short term), it does more harm
than good.

How’s that? Inside your cells are molecular furnaces called mitochondria.
It’s the place where your body takes the food you eat and converts it to the
energy you use to power your muscles. This energy-production process is
powered by oxygen and is aptly called oxidation. Endurance athletes rely on
this process to produce a steady power output as they swim, run, bike, row,
and so forth. As with any energy-generating method, some waste is produced
in the process. In this case the waste by-products are reactive oxygen species,
commonly known as free radicals.

Free radicals do have the potential to damage your cells as they take
oxygen molecules from your healthy cells to stabilize themselves. This sets
off a harmful chain reaction like molecular musical chairs, known as
oxidative stress, which is one of the major contributors to DNA damage and
disease. This is where antioxidants come to the rescue. They step in and
neutralize free radicals as they develop, preventing cell damage.

But here is the key concept that supplement users have missed. Your body
is actually very good at defending itself, and it creates its own natural
antioxidants to quell free radicals. As you train harder, your body actually
gets better at this. This adaptation follows the same pattern as all training



adaptations. You stress the body; the body gets a little damaged; you recover;
the body comes back stronger. So when you do a very long or very high-
intensity workout, you increase your free-radical production. To overcome
this influx of free radicals, your body boosts its antioxidant capacity. When
you add more antioxidants into this mix by taking supplements, your body
doesn’t fully adapt, and the backlash is more harmful than neutral.

During the acute recovery period right after a hard workout, antioxidant
supplements actually seem to work against the beneficial effects of exercise.
Because the free radicals are dimmed before the body can react and adapt to
them, your muscles aren’t able to do their recovery job as well. In fact, when
researchers examined key blood markers of muscle damage and cell rupture,
people taking antioxidant supplements had the same level of damage as
nonsupplementers, and sometimes the supplementers even appeared to have
more muscle injury and slower recovery. Several studies have found that
taking vitamins E and C (two very popular antioxidants) blunts the usual
insulin-sensitizing effects of exercise, so the muscles aren’t able to pull in the
glycogen and nutrients they need to restock and repair.

We aren’t as smart as nature. Our bodies need the chance to understand
and overcome stress, which is the whole concept behind training and
adaptation. Eat real food for functional recovery and leave the bottle of
supplements on the shelf (see Chapter 15 for more information on
antioxidants and supplements). What’s more, I would suggest forgoing
berries or similarly antioxidant-rich foods immediately after exercise. Wait 4
to 5 hours postexercise, once the acute recovery period is over. Sorry,
smoothie lovers, but you’ll thank me in the long run.

WORK OUT THE KNOTS
Repetitive activity can cause inflammation in your muscles, which in turn leads to
tension and adhesions or muscle knots that decrease your mobility and cause
discomfort. A foam roller or a pair of lacrosse or tennis balls stuffed in a sock are
excellent tools and can help compress and massage stuck spots. Breaking up the
adhesions and scar tissue within the muscle and fascia that covers the muscle allows
for greater mobility.

“Normal healthy muscles shouldn’t hurt during compression,” says Dr. Kelly Starrett, a
coach, physiotherapist, and author. “If you lie on a lacrosse ball or foam roller and find
pain, those are tissues that aren’t gliding correctly.” By rolling your muscles, you can
smooth out any tight spots with compression. If you press so hard that you have to hold
your breath, you’re going too deep and triggering your fight-or-flight response, which will
only further exacerbate the problem.



Here are a few excellent foam roller and lacrosse ball moves that hit the hips, lower
back, Achilles, and foot regions that tend to get tight and knotted in women. Roll until
you feel relief in your tight or tender spots or about a minute or so.

PLANTAR ROLL
Place your foot on top of a lacrosse ball and press down to apply pressure as you roll
along the length of your foot and back to relieve tightness in the plantar fascia. You can
also use a golf ball for better precision.

LOWER-BACK SMASH
Place two lacrosse balls in a sock and twist the sock between the balls to create space
between them. Lie on the floor with your knees bent, feet flat on the floor. Lift your hips
and place the balls on your lower back at the base of your lumbar spine, so each ball is
on either side of your spine. Lower your back down but keep your hips off the floor.
Drop your left knee toward your right side and rotate your hips slightly to the right,
making sure your shoulders stay in contact with the floor. Then rotate your hips to the
opposite side. Rotate from side to side until you feel the tension release. Then move up
to the next vertebra and repeat, continuing this sequence to the top of the lumbar spine
(where your lower-back curve ends).

GLUTE SMASH
Sit on the floor with your knees bent and position a lacrosse ball on the side of your left
hip. Press into the ball with your hip (slightly under your butt) and drop your left knee out
toward the floor. Slowly roll from side to side across your glute. If you come across a
particularly painful area, contract and relax and keep applying gentle pressure to
release the tissue. Return to center and repeat on the opposite side.



IT BAND ROLL
Lie on your right side with a foam roller under your right hip. Bracing your abs and
glutes for balance and using your arms for support, slowly roll down from your hip to
your knee. Switch to the other side and repeat.

QUAD ROLL
Lie facedown on the floor and place a foam roller under your hips. Lean on your right
leg and roll up and down the front of your thigh from your hip to your knee. Switch legs.

HAMSTRING ROLL
Sit with your left hamstring on the roller; bend your right knee and place your right foot
on the floor. Place your hands on the floor behind you and roll up and down from your
knee to just under your left butt cheek. Switch legs and repeat.



ARE YOU OVERTRAINED?
When I talk about overtraining to amateur athletes, they often act surprised,
as if it’s just a problem for the pros. Nothing could be further from the truth!
Everyday active people are actually more prone to staleness and overtraining,
which are marked by persistent fatigue and poor performance, because they
don’t have the luxury of putting their feet up and getting proper rest after
their hard training sessions. Instead they’re staying up late finishing work,
shuttling kids to doctor appointments, cleaning the house, mowing the lawn,
walking the dogs—you know, life!

It’s fine to train hard, and often it’s appropriate to train hard. But
remember, those killer CrossFit workouts of the day and marathon training
sessions take a toll on pretty much every system in your body. The point is to
push the body to its limits, but then you have to back off and let it rebuild. If
you don’t, you’ll find yourself sliding away from your goal; feeling tired,
blue, and slow; and battling weight gain and sickness instead of feeling
invigorated, fresh, fast, lean, and healthy. The recovery techniques outlined in
this chapter can help, but you also need pure rest: good-quality sleep and at
least 1 day of no exercise (extremely light activity is okay) each week.

Remember that proper nutrition is essential for recovery. I see many active
women limiting their sugar and carb intake, and the veggies they eat freely
have tons of fiber, so they’re getting full without getting the nutrients they
need to recover. This leads to constantly elevated stress hormones, low
growth hormones, and systemic inflammation. In combination with regular
exercise, they’re overtrained before they even know it. I talked to a



neuroscientist recently who told me there’s an upward trend of young, fit
women on antidepressants (depression can be a symptom of overtraining) for
this very reason. Some of these ladies may not actually need the medication;
they just need to eat more, particularly carbs!

Which leads to my next point. One surprisingly easy way to stay fresh is to
monitor your moods, which can help you detect creeping staleness before it
becomes full-blown overtraining. Staleness is the end result of biological
disruptions such as rising stress hormones, dips in feel-good neurochemicals
such as serotonin, and muscle breakdown. Your emotions are an early
indication of when these biological factors are heading south. So while it’s
natural to feel a little tired and agitated after a hard training block or a few
really tough workouts, your mood should rebound with rest, and you should
feel ready to go for the next hard session. If you’re still cranky, irritable, and
down, dial back your efforts until you feel recharged. Are you getting enough
sleep? You should feel refreshed from a good night’s sleep or two. If you’re
consistently waking up after a full 8 or 9 hours of sleep and still feel bone
tired (this happens easily with the combination of life stress and hard
training), you need to really dial down your workouts, take a day or two off,
and improve your diet.

As a rule of thumb, you shouldn’t have more than three high-stress
exercise sessions each week, and those should be punctuated with easy or off
days in between.

COMING BACK FROM INJURY
Whether you ride mountain bikes, schuss down alpine slopes, play point
guard, or push your limits in a CrossFit box, injuries are a common part of
the game. Find yourself with a broken collarbone, blown ACL, or a torn
muscle and you could be looking at an arduous recovery process. You can’t
magically heal yourself overnight, but you can take measures to help your
body every step of the way.

The initial concern is hanging on to your muscle tissue when you can’t
move it. Injuries and surgery create hormonal and inflammatory stress that
triggers rapid muscle loss. You can lose 150 to 400 grams of muscle mass
during the first 2 weeks of having a single immobilized limb, which is
worsened by metabolic changes that reduce your ability to build muscle. You
also experience strength loss that isn’t related to muscle loss, but rather



disuse. Finally, you lose skeletal calcium and magnesium stores that are
necessary for muscle contractions. In general, you lose strength three times as
fast as you lose muscle following an injury that leaves you immobilized.

While it’s natural that you won’t be eating as much when you’re not as
active, it’s essential to manipulate your diet to minimize this muscle loss.
That means maintaining adequate daily protein intake (about 0.9 to 1.1 grams
per pound of body weight, or 122 to 148 grams for a 135-pound woman).
This will slow the rate of muscle loss but not alleviate it completely because
of anabolic resistance or the hormonal changes that decrease your body’s
ability to build muscle.

How can you overcome anabolic resistance? It’s more than just eating
more protein. The amount of protein you eat is important, but the type of
protein plays an even larger role.

This is where the specific anabolic (muscle growth and protein synthesis)
properties of protein come into play. For protein to wield maximum muscle-
building ability, it must be easily absorbed, and it must contain the right
amino acids to stimulate muscle growth. For example, whey protein, which is
more rapidly digested and absorbed than soy or casein, has been shown to be
more anabolic. However, even when soy or casein protein is treated to have
similar digestion and absorption rates to whey, it still doesn’t provoke the
same anabolic response. This is where the amino acid profile plays an
important role. Your muscles need leucine. The greater the leucine content,
the greater the stimulus for muscle protein synthesis.

Why leucine? High-stress exercise, injury, and postexercise recovery all
change amino acid and protein metabolism in your muscles and increase the
metabolism of leucine. The damage in the muscle tissue stimulates the
breakdown of branched-chain amino acids, or BCAAs (and total muscle-cell
breakdown). In recovery, tissue levels of leucine must be increased in order
to slow this breakdown to a halt. The more leucine you take in, the more
quickly your body begins to send out signals to make muscle. For the best
results, aim to take in at least 30 grams of protein that contain about 3 grams
of leucine three times a day. Good injury-recovery foods include lean meat,
low-fat Greek yogurt, nut butter on sprouted grain bread, and BCAAs found
in green tea.

Keep in mind that this isn’t the time to pull out the traditional recovery
drinks formulated with carbohydrates, which stimulate insulin release and
generally work with leucine to improve muscle building. When you’re in a



state of anabolic resistance, such as after an injury, adding carbs slows the
rate at which the protein is digested and absorbed and does not improve the
rate of muscle synthesis. What you need now is primarily protein.

Nevertheless, omega-3 fatty acids like the kind found in fish oil can make
protein work a little better. Take about 4 grams a day to make your muscles
more reactive to the muscle-building effects of amino acids found in protein.

For example, let’s use a hypothetical 130-pound woman who has a major
crash and ends up with a broken collarbone and a significant quadriceps
crush injury. To reduce muscle-mass loss and preserve strength during her
recovery, the ideal recommended daily protein intake is 116 to 140 grams of
protein, ideally spread across four main meals (30 to 32 grams per meal with
2 to 3 grams of leucine) eaten every 3 to 5 hours. This amount counteracts the
anabolic resistance caused by her injuries, and the equal timing keeps her
muscle-synthesis rates elevated over a 24-hour period. A split
supplementation of 4 grams of omega-3 fatty acids (2 grams in the morning,
2 grams before bed) will maintain the upturn of muscle-synthesis signaling.

Injuries, crashes, and high stress are unfortunately unavoidable in the
world of sports, but knowing how to manipulate your body’s responses to
minimize muscle and strength loss will shorten the recovery time and get you
back out there in no time!



 Postexercise bloodflow is different between men and women. Women tend to shunt blood
away from their muscles, where it’s needed to deliver nutrients and oxygen and take away
waste, while men tend to have an enhanced bloodflow to their muscles.

 By using recovery techniques such as an easy cooldown combined with cooling and/or
compression, women can push more blood back into central circulation, enhance bloodflow to
the muscles to flush out waste and encourage muscle repair.
 Key tools for recovery include massage, cooling and/or compression devices such as Game

Ready, and small electrical muscle-stimulation devices such as Compex and Marc Pro.

 Soft-tissue recovery includes using a lacrosse or tennis ball to target specific areas that are
prone to tightness and inflammation.
 Delay the intake of antioxidants for 4 to 5 hours postexercise in order to allow a key

adaptation to occur at the level of the mitochondria (cells’ energy-producing furnaces).
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HIGH PERFORMANCE IN A PILL?
SOME SUPPLEMENTS CAN BE HELPFUL, WHILE
OTHERS CAN DERAIL YOUR PERFORMANCE

The sheer number of supplements people take constantly amazes me. You
open their medicine cabinet and it looks like the backroom of a pharmacy,
packed with pills and powders and magic potions. Active, healthy people are
the biggest consumers of these products, because we work hard to get fit and
strong, so we are particularly susceptible to products that promise to boost
performance, hasten recovery, and otherwise make us bulletproof.

Don’t believe the hype. Depending on your situation, a few supplements
may actually improve your performance and general health, but the tide of
research has swung dramatically in recent years. Most are at best a waste of
money, and at worst they can actually be detrimental. On top of that, the FDA
really doesn’t do much in the way of regulating what you’re buying. We have
seen in the herbal supplement industry that tested products sometimes contain
mere traces of what’s promised on the label.

With that in mind, here’s a review of which supplements you might want
to look into as an active woman and which ones to leave on the health food
store shelves. (Note: The supplements addressed here are daily dietary
supplements, not the occasional-use supplements such as valerian that I have
mentioned in other chapters, which may be beneficial in special
circumstances such as sleep disturbances during menopause.)

SUPPORT FOR YOUR SYSTEM
My overriding philosophy is that you should work with your physiology to be
the best you can be. So any supplement you take should serve that purpose.
There are a few supplements that women commonly need for a boost, at least



during certain periods of their lives.
Iron: Your body uses this essential mineral to build the red blood cells that

carry fresh oxygen to your muscles via your bloodstream. When your levels
are low, you run the risk of iron-deficiency anemia, which can leave you
chronically tired, hamper your workouts, and also cause more random
symptoms, such as irritability and frequently feeling cold.

Iron deficiency is more common in women in general, especially
premenopausal women, because monthly blood loss depletes iron stores and
increases demand. The heavier your periods, the higher your risk. In female
athletes, iron deficiency is an even more common diagnosis because of the
even greater iron loss through red cell breakdown, losses in sweat,
gastrointestinal bleeding (from running impact, gut distress, and NSAID use),
and an increase in cytokine expression (inflammation by-products that
interfere with the absorption of iron) from the constant acute inflammation
response to exercise.

Taking an iron supplement may improve your exercise performance on
nearly every level. In fact, a meta-analysis of iron supplements and female
exercise performance done by Australian researchers found that female
athletes (particularly those low in iron) who took iron supplements improved
their maximum power as well as their exercise efficiency, meaning they put
out more power at a lower heart rate.

Iron supplements are not without risk, however. They can cause
constipation, diarrhea, and abdominal pain. In rare cases, women may have a
genetic condition called hemochromatosis, which can lead to iron buildup
and iron toxicity, both of which are damaging to your organs. So first and
foremost, try to get your iron from a diet rich in iron sources such as meats,
nuts, and grains. Women ages 19 to 50 need at least 18 milligrams a day.

Consider getting your iron levels checked through a routine blood
screening, especially if you feel fatigued or you’re not feeling as strong and
energetic during your workouts as you should be. If you train and race, it
could be worth getting screened even if you feel normal, because you can be
low in iron and not know it.

Now that being said, if you’re a postmenopausal woman, iron supplements
are not only unnecessary but may actually do more harm than good,
according to some findings from the landmark Iowa Women’s Health Study.
The women in the study were an average age of 61 when they started in
1986. They answered questionnaires about their supplement use for the next



20-some years. In a finding that surprised many supplement advocates, those
who took multivitamins, folic acid, vitamin B6, iron, copper, magnesium, and
zinc supplements were more likely to die of any cause than their counterparts
who took no supplements.

That’s not to say supplements can kill you, of course. But it is worth noting
that more is not always better; it in fact may be worse. Iron is easy to get
through a healthy diet, especially if you eat meat, poultry, or seafood, as they
are all good sources of heme iron, which is easier for the body to absorb than
plant sources, which contain nonheme iron. To maximize the amount of iron
your body absorbs, eat iron-rich foods with vitamin C–rich foods, such as
citrus, peppers, leafy greens, and tomatoes. Vitamin C helps increase the
absorption of iron from plant foods—particularly important if you’re a
vegetarian or vegan.

Vitamin D: Vitamin D can be tricky to get from food unless you eat a lot
of fatty fish, such as salmon, tuna, and mackerel. Fortified milk, cheese, and
egg yolks also contain vitamin D, but the primary source for most humans is
the sun, which reacts with your skin to synthesize the essential nutrient.

Turns out many of us aren’t getting enough from any source. In fact, some
researchers have gone so far as to call vitamin D deficiency a pandemic!
Some experts believe it’s because we spend so much of our modern lives
indoors and when we do go out, we cover ourselves in clothes and sunblock.
The sunblock part is iffy. Some studies have found that sunblock can indeed
hinder vitamin D synthesis from sunshine. Others have found the effect
negligible. Ultimately, you don’t need to go out and deliberately bake
yourself, but we can’t ignore the problem either, because vitamin D is a key
player in many essential metabolic functions.

For one, it is paramount for bone health, which isn’t only a women’s issue,
but as you’ve learned, tends to be a more urgent issue for women. (See
Chapter 9 for more information on bone health.)

As science probes further, we’re also discovering that vitamin D may be a
major muscle maker (and maintainer) and may help with physical
performance on nearly every level. In fact, research shows that increasing
your vitamin D to 75 to 100 nanomoles per liter (nmol/L) could boost your
aerobic capacity, muscle growth, and muscle power while shortening your
recovery time from hard exercise bouts and improving bone density. More
than that is not better. Very high levels (more than 125 nmol/L) can have
negative side effects and have even been linked to increased mortality. You



can stay safe by supplementing with doses ranging between 1,000 and 5,000
IU of vitamin D3 (the most effective type for increasing vitamin D plasma
levels) per day.

Magnesium: Magnesium is an essential mineral that your body uses for
maintaining healthy blood pressure, regulating blood sugar, muscle and nerve
function, bone development, and more. It’s easy to get through a healthy diet,
as it is widely distributed in a variety of plant and animal foods including
green leafy vegetables, legumes, nuts, seeds, and whole grains, as well as
fish, poultry, and beef.

If you’re highly active, however, consider taking a 400-milligram
magnesium supplement to keep your levels in the optimum zone. When you
exercise strenuously, you pee and sweat out enough magnesium to increase
your requirements by up to 20 percent, according to research. That means if
you routinely get the 320 milligrams recommended each day for adult
women, you could easily be deficient if you’re very active. This is a concern,
since research shows that maintaining healthy magnesium levels is especially
important for maintaining muscle and preventing muscle loss in women as
they age.

ADD-ONS FOR PERFORMANCE ENHANCEMENT
When you’re racing or trying to perform your best, you might need to give
your system an even bigger helping hand. Here are a few ingredients that
help you maintain high levels of exercise.

Beta-alanine: Not a vitamin or mineral, but an amino acid found in
poultry, meat, and fish. Beta-alanine helps support activity. This is one I
reserve for my most dedicated athletes, because you really don’t need it if
you’re not competitive, but it may improve your performance if you are.
Studies have found that cyclists taking about 6 grams a day for 4 weeks
increase their power and time to exhaustion in cycling tests by more than 12
percent. And it’s not just endurance athletes who seem to benefit. Beta-
alanine also appears to delay fatigue and improve strength in strength-
training tests.

In a nutshell, beta-alanine works by improving muscle fiber firing rates
and recovery. Research has shown improvements with consumption of 3.2 to
6.4 grams a day. Some people get pins-and-needles sensations at the higher



end of that recommended dosage, which goes away if you take it in two
separate doses over the course of the day.

Beet juice: Not a pill, but it bears mentioning. There has been an awful lot
of hype around beet juice over the past several years, and it’s not without
merit, since beet juice does appear to produce an acute performance boost. In
one study it took just a single dose to deliver significant endurance
performance improvement.

In the study published in Medicine and Science in Sports and Exercise,
cyclists who drank about 2 cups of beetroot juice 2½ hours before a time trial
improved their 4-K time by 11 seconds (2.8 percent) and their 10-mile time
by 45 seconds (2.7 percent), compared to a group who drank the same
amount of beetroot juice that had the key ingredients—nitrates—filtered out.

Nitrates deliver an endurance boost by widening blood vessels, which
reduces blood pressure and improves bloodflow, as well as by decreasing the
amount of oxygen your muscles need during exercise. Interestingly, the most
recent beet research by Spanish scientists found that cyclists and triathletes
taking sodium nitrate supplements (sans beet juice) used less oxygen during
an endurance test, but they didn’t improve their performance. Why? No one
knows, but likely there’s another element at work. So, as always, real food
trumps pills.

Some tips if you want to give beet juice a try: Peel the beets first. They’ll
be less bitter. Add a carrot or some lemon to sweeten the drink. Don’t have a
juicer? You can buy ready-to-drink beetroot juice at natural-food stores. Oh,
and beet juice can turn your pee (and other waste products) pink, so don’t be
surprised.

FILE UNDER NOT NECESSARY OR WORSE
That’s it. Not a very long list of supplements worth looking into. So you can
pretty much assume that all those other supplements out there aren’t worth
your money unless you have a condition that warrants them or your health
care provider has specifically advised you to take them.

However, I’d like to call out a couple by name that many women—
especially active women—believe they should be taking (sometimes in very
high doses), and they really shouldn’t.

Calcium: Surprised to see this one on the list? You’re not alone. Women
have been pushed and prompted to take calcium as a preventive measure



against osteoporosis for decades. And you know what? It might be a wash. In
2013 the US Preventive Services Task Force recommended that
postmenopausal women refrain from taking calcium (as well as vitamin D, as
they are often taken in tandem). After reviewing more than 135 studies, the
task force concluded that calcium supplementation didn’t prevent fractures.
Worse, a few studies suggested that calcium supplements seemed to increase
the risk of heart attack and death from heart disease.

None of this is the final word on the subject. A few large studies such as
the Women’s Health Initiative have reported benefits, specifically a dramatic
reduction in hip fracture (with no increase in heart attacks) among more than
36,000 postmenopausal women taking 1,000 milligrams of calcium and 400
IU of vitamin D a day. And the National Osteoporosis Foundation stands by
supplement use for women with osteoporosis or significant risk factors for a
fracture.

But again, it is wise to err on the side of common sense and get the calcium
you need through your diet, not a pill. Some scientists speculate that it’s the
pills—not the nutrient itself—that may cause the heart problems in some
people. When you take a huge bolus of calcium, it just gets dumped into your
bloodstream all at once rather than in the smaller doses you’d get throughout
the day with your diet, and this can result in calcium deposits in your arteries.

Getting the 1,000 to 1,200 milligrams you need daily is actually pretty
easy. Three servings of plain yogurt (415 milligrams per 8 ounces) can help
you get there quickly. One and a half ounces of part-skim mozzarella and 3
ounces of sardines both deliver about 330 milligrams (33 percent of your
daily recommendation) of calcium. For those who don’t eat dairy, fortified
cereal and greens such as kale are also good sources. No supplementation
necessary.

Antioxidants—all of ’em: Listen up, active-antioxidant-loving gals. I
repeat, put down the vitamin C, E, and beta-carotene and walk away. While
you’re at it, check the sports nutrition you’re using for hefty doses of these
nutrients. If they’re fortified with them, cease and desist using them. You’re
doing yourself a disservice. As mentioned in Chapter 14, antioxidants can
actually impair your training adaptations and recovery. And in case you’re
not convinced, there’s more. High-dose supplements also seem to be
detrimental to your overall health.

Once again, we got sucked into overly simplistic thinking. Just because a
little is a good thing, then a lot (most supplements give you a lot of one



nutrient) must be even better! This thinking is dangerous (more in a second),
but first and foremost it comes down once again to getting the nutrients you
need through the food you eat. Natural foods not only contain proper amounts
of specific nutrients, but they also naturally pair those nutrients with others
that work synergistically to provide the health benefit. Nowhere is that more
true than with antioxidants.

To recap, antioxidants are molecules that step in and neutralize potentially
cell-damaging by-products called free radicals. Free radicals have been
blamed for everything from cancer to skin wrinkles, even aging itself! So
looking back, it’s not hard to see where our infatuation with antioxidants
came from. Boatloads of epidemiological data (large population studies)
found that folks who ate a diet filled with antioxidant-rich fruits, vegetables,
and drinks had lower rates of disease and lived longer and healthier lives. But
when people started taking supplements of these antioxidants, it didn’t work.
They actually got sicker. Two large studies on more than 47,000 smokers
taking beta-carotene had to be halted because the groups taking the
antioxidants were actually getting cancer, as well as heart disease, at higher
rates than those taking dummy pills. The researchers discovered that though
foods rich in beta-carotene seemed protective for smokers, one whopping
dose of the antioxidant seemed to fortify the free radicals and cause great
harm.

As an endurance athlete, you don’t need any antioxidant supplements—
that includes fortified bars, drinks, or gels—because they could in fact be
harmful to getting fitter and faster. We can’t outsmart nature. We need to let
our bodies naturally overcome exercise-induced stress and make the
appropriate adaptations. Look to real food to get everything your body needs
to work its magic and limit supplementation to very specific and medically
necessary situations.

THE TRACK STACK*
I am a scientist, and while I believe in keeping it real the majority of the time, I
also believe in supporting your physiology, especially when it’s game time. So for
those who are seeking ways to supplement their training that actually work and
are not harmful (or illegal), I present the track stack—a blend of compounds that
work together to prime your pump and get you fully ready for action. Take it 20
minutes before go time. (Note: This is for specific use only and should not be
taken every day. Do not take this if you have any history of heart problems or
blood pressure issues, as this creates a very strong vasodilation response.)



1 x 100 milligrams of caffeine (stimulant)
1 x 81 milligrams of baby aspirin (dilates blood vessels)
1,500 milligrams of beta-alanine (improves muscle fiber firing rate)

*This dose is for smaller riders. If you weigh more than 155 pounds, increase the dose
to 150 milligrams of caffeine, 2 x 81 milligrams of baby aspirin, and 2,000 milligrams of
beta-alanine.



 Be sparing with supplements. Most vitamin pill lovers take far more than they need—or than
is good for them.

 Calcium supplements may do more harm than good. Get your recommended daily dose
from food sources.
 Megadoses of antioxidants may be dangerous.

 If you’re racing, competing, or aiming for peak performance, a few well-studied supplements
such as beta-alanine are worth a look.
 For most nutrients, food is still your best source.
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BRAIN TRAINING
IT’S NOT ALL IN YOUR HEAD; WOMEN AND MEN DO
THINK DIFFERENTLY

Girls are good at reading. Boys are good at math. Men never ask for
directions. Women are intuitive and good multitaskers. You’ve heard all the
gender stereotypes (and probably then some). Of course, they are just that,
stereotypes, and they do not define us. However, the more we learn about the
brain structure of men and women, the more we understand just where these
stereotypes came from. In the same way that our muscles are different, so it
seems are our minds. That’s right, our brains are a bit physically different
from men’s, and the way we use them is different, too. All this has an impact
on how we train and perform, especially in team situations. It also influences
how we perceive ourselves and the self-talk that follows.

“A lot of these are broad-brush generalizations, and of course there are
exceptions, but female athletes generally do bring a perspective to training
and sport that is unique from their male counterparts’,” says sports
psychologist Kristin E. Keim of Keim Performance Consulting. “It’s useful
for women to know and appreciate those differences, especially when they’re
working with a male coach or male teammates, who may literally think
differently than they do.”

IT’S ALL IN OUR CONNECTIONS
When neuroscientists wanted to understand the fundamental differences
between the minds of men and women, they did what scientists do best—they
lined up a few hundred volunteers and studied them. In a study published in
the Proceedings of the National Academy of Sciences, researchers analyzed
nearly 1,000 brain scans of men and women (428 males and 521 females).



Though more research is needed, the key differences they found are
compelling.

For one, as you might expect, women’s brains are smaller—by about 8
percent—than men’s by virtue of our bodies being smaller overall. That
doesn’t limit our intelligence, however (average IQ scores are the same
across gender lines). In fact, there are sections of our brains that are actually
typically larger and more developed than men’s despite our overall smaller
brain size. For instance, the limbic system, which is the part of the brain that
controls emotions, is typically larger in women (maybe not all that
surprising). That’s why we tend to be more empathetic and comprehensive in
thinking while men focus on exact issues and sometimes have trouble
expressing (or at least verbalizing) emotions.

There are also important differences in the way our brain circuitry is wired
and activated. In women, our brain circuitry is heavily connected between our
left and right hemispheres. By contrast, men’s connections are strongest
between the front and back regions of their brains. Generally speaking, that
means that women have a greater ability for social interaction, language, and
relationship building. We are also better at tasks involving memory and
multitasking, while men have stronger coordination and perceptual ability.

In other words, our brains can partially explain some of those stereotypes.
Women are wired to be better at intuitive thinking, listening, and
remembering things. Men are wired to be better at special processing and
motor skills. That’s not to say the other gender is lousy at those things or that
you’ll never be good at skills typically associated with the other gender. It’s
just that the ways our brains are wired make us stronger in some areas than
others.

Our brains are also different chemically. It’s well known that women are
diagnosed with depression and anxiety far more often than men. That may be
because we produce only about half as much serotonin as men and have
fewer transporters to recycle it. This is yet another reason why women need
to be very careful about extremely low-carb diets, because restricting this
macronutrient causes your brain to produce even less serotonin, setting you
up for mood disorders, especially if you’re already prone to them.

Finally, there’s a reason you don’t see as many women in daredevil, high-
risk sports such as the Red Bull Rampage, where mountain bikers do
backflips off 50-foot drops. We’re not wired to find that level of risk taking
satisfying. On the other hand, when men participate in high-risk activities,



they get a bigger burst of endorphins, which are the brain’s reward chemicals
that make you feel happy and euphoric.

MINDFULNESS IN MOTION
What does all this mean for you as you train, compete, and recover? Just as
you dial in your nutrition, hydration, and training to complement your unique
female physiology, you can work with rather than fight against your unique
brain structure and circuitry to gain physical and competitive advantages.

Know the why. If you’ve ever felt unmotivated to do a particular workout
or follow a certain plan, ask yourself why you were planning to do it in the
first place. If you can’t answer the question, it could explain your lack of
motivation. Because you’re wired for big-picture thinking, it’s important that
you know why you’re doing what you’re doing—especially when it’s
something hard, such as an interval workout or gym session. “Women want
and do better when they have the whole perspective,” says Dr. Keim,
“whereas a guy will often just want you to tell him what to do and then go do
it. Women want to know why.”

If you work with a coach, make exercise explanations part of your plan. If
you’re out doing your own thing, do a little background research to learn
exactly how the workouts you’re doing benefit you. If you understand why
hill sprints are so important for marathon training, you’ll be more motivated
to do them.

Find your flock. Because of our social nature, there is no shortage of
women-specific clubs and groups for just about any sport or activity.
“Women are deeply rooted in their relationships and connections,” says Dr.
Keim. “So it’s not surprising that they may find it more satisfying to be part
of a community when they’re working out.”

By becoming part of a women’s running or cycling club, soccer team, or
gym class, you can work out in the camaraderie of like-minded women while
creating bonds that continue beyond the gym walls or playing field. Your
group doesn’t necessarily have to be gender specific: Decades of research
confirms that you’re far more likely to consistently stick to your exercise
plans when you have someone (or a group) to whom you feel accountable.

Understand the drama (both inside and out). Relationships are not
without their ups and downs, and those formed in sports and athletics are no
different. “There’s more drama on the women’s teams,” says Dr. Keim. “It’s



just one of those things you learn to work through.” Because we have keen
language skills, we often use them in a competitive realm to get into each
other’s heads. Being aware of it can help prevent you from being manipulated
by it.

Women are also more likely to be conflicted with competition because
they’re more hardwired to be empathetic and sympathetic, according to Dr.
Keim. “That can have a negative impact on you in a competitive
environment.” It’s natural to feel bad for a competitor who is having trouble;
just save your sympathy for after the competition is done.

Monitor your moods. Are you feeling happy about lacing up your shoes
and heading out the door? Or are you miserable, searching for the energy to
get changed for your next exercise bout? Women are more prone to
overtraining, which is marked by high-stress hormones such as cortisol, low
feel-good neurochemicals such as serotonin, and fatigue. Persistent low mood
is an early indication that you’re heading toward overtraining and the first
sign that you should pull back your intensity and let yourself get adequate
rest and recovery. “Women take longer to recover from overtraining,” says
Dr. Keim. “So it’s important to see the signs before you have full-blown
symptoms.”

Be objective with yourself. When a man has a bad bike race, he will
likely come in blaming the conditions, the bike, his nutrition, and any litany
of outside factors that contributed to his downfall. A woman will be tempted
to blame herself. That’s a sweeping generalization, of course, but women are
more likely to put poor performance on their own ability, or lack thereof, says
Dr. Keim. “Women are prone to personalizing a bad performance.” There are
times when it pays to “think like a dude.” This is one. Take an objective look
at what happened. Were your tires not the best for the course conditions?
Was it inordinately hot or cold? Did your nutrition go as planned (assuming
there was a plan)? In the end, you (both men and women) need to take some
level of personal responsibility for the outcome of any given competition. But
identifying the factors that contributed to your performance, whether positive
or negative, helps you develop a concrete plan going forward. Feeling like
you failed does not.

Set the scene. Because as a woman your brain is wired to take in the
whole picture, visualization can be a particularly potent training tool, says Dr.
Keim. “I find women really gravitate to and do well with this exercise.”
Whether you’re gunning for that tenth pullup or lining up for a 10-K, play it



out in your head. Imagine your lats, biceps, and deltoids lighting up and
firing in a beautifully synchronized feat of strength. Picture yourself
skimming over the asphalt, your feet turning over lightly and quickly as you
run through the streets. It not only calms your mind, it actually helps you
perform better. Research shows that when you visualize an action, your brain
maps it out in your body, so your muscles are primed to perform. In one
study, scientists found that volunteers who just imagined exercising their
biceps 5 days a week for 12 weeks improved their strength by more than 13
percent, though they never actually moved a muscle, while those who did no
imaginary exercise reaped no strength gains. That’s powerful stuff.

Talk nice. The words you say to yourself have a powerful impact on your
performance. Unfortunately, women can be prone to negative self-talk. If you
keep saying, “I’ll never qualify for the Boston Marathon,” you’ll probably
prove yourself right. So change the script in your head to a more positive one.
Even if it’s not particularly how you’re feeling at the time, you can actually
trick yourself into a better performance. One study from 2014 found that
cyclists undergoing endurance tests felt like the task was less taxing and
actually pedaled nearly 2 minutes longer when they gave themselves a little
positive reinforcement. So tell yourself, “I’ve got this.” Then go get it.

Practice mindfulness. Because we’re such good multitaskers, it can
actually be challenging for us to completely focus and immerse ourselves in
the task at hand. You’re doing yourself a disservice by not focusing. By
thinking past what you’re doing, you’re not allowing yourself to get the most
out of what you’re currently doing. As such, you’re also setting yourself up
for mistakes, such as being slack on your nutrition and hydration during a
marathon because your mind is on a million different things (you’d be
surprised how often people will admit that they forgot to eat and drink).

Practice being engaged in the moment. How do your muscles feel? What’s
going on around you? What do you need to be doing right now to maintain or
improve your performance? That’s not to say your thoughts will never drift to
your cousin’s wedding this weekend or your son’s algebra grades. But with
practice, you can let those thoughts drift through your mind while you pull
your focus back to the task at hand.

Embrace your identity. “I don’t think I’ve ever started working with a
female athlete who identifies as an athlete,” says Dr. Keim. “She’ll say
whatever her occupation is, that she’s a mom, all these other things before
she says athlete, if she even says athlete at all.” That sounds like it could be a



negative thing for someone who is indeed primarily an athlete, but it’s well-
roundedness that Dr. Keim also believes plays to a woman’s advantage.
“Male athletes are more likely to get their self-worth and identity very closely
tied to their athletic selves and performance, and it can be troublesome for
them,” she says. “Women, on the other hand, have all these other identities
that they can lean on when the athletic one isn’t going as well as they’d like.”
Embrace your well-roundedness. Just remember that it’s okay to include your
athletic self as part of your identity.

THE PRO CYCLIST WHO NEEDED SELF-CONFIDENCE

Success should breed confidence. But sadly for women, that is often not the case. Not
only do women tend to have lower self-confidence than their male peers, but far too
often belittling coaches and envious peers knock them down even further. When they
do win, they have a tendency to downplay it instead of using the victory to build
themselves up. They’re also more prone to depression, which they often battle alone,
thinking they need to be tough. Now in the era of social media where everyone shows
you only the rosiest side of their lives, successful athletes can feel very alone.

Despite this, it is still a surprise when an accomplished athlete such as Amber Pierce,
pro cyclist and member of the US national team whose race résumé is jam-packed with
wins, comes to your door because she’s having trouble staying above water. It’s
something sport psychologist Kristin Keim sees all too often. “There are still too many
coaches who will be critical instead of nurturing, when women tend to respond better to
nurturing.”

So Dr. Keim gave Amber, who had been through her share of confidence-crushing
situations, just what she needed most: a sympathetic, nonjudgmental ear. “Even when
things were going well, my main struggle was not having confidence that matched my
ability or achievements. There’s a lot of negative self-talk that goes with that,” says
Amber.

Making matters worse, Amber struggled with society’s view of women in general. She
says, “Confidence and competitiveness in women is often socially equated to
bitchiness. Speaking in broad terms, men are rewarded for those traits, while women
are put down. The considerable and negative social feedback for feeling confident and
embracing it can be really, really difficult. In the first place, we struggle with confidence
more than men and have difficulty reconciling our competitiveness. On top of that, we’re
not rewarded when we actually do embrace those characteristics.”

All this added up to a whole lot of wasted energy. “I was spending a great deal of
mental and emotional energy managing stress,” recalls Amber. “I realized that while I
had shown a great deal of resiliency, I was barely keeping my head above water. I was
effectively staving off depression and managing pretty well. But really, when you’re
competing on an elite level—or any level—you don’t want to be ‘managing pretty well.’
You want to optimize. Stagnating at ‘pretty well’ robs you of motivation and vigor, so you



can’t perform your best.”
Through a lot of talking and reflection, Amber was able to reframe the issues that

were troubling her. “I came to the conclusion that women are praised for being selfless
and punished for being selfish, which I can’t really change,” says Amber. However, she
was able to look at the situation from a different perspective and successfully boost her
self-confidence. “We have to invest in our capacity to give and to motivate others. I can
look at my time cycling, training, and racing as selfish, or I can look at it as building my
capacity to give back to others. Cycling makes me come alive and empowers me to
give.”

Amber also changed her view on what it means to be competitive. “I’ve come to view
competition as a form of cooperation,” she says. “None of us can do as well solo as we
do in a race when we compete with others. Your competitor is helping you to discover
your limits and potential and how you have more in yourself than you thought possible.
She is your greatest ally in that self-discovery, and you are the same for her,” says
Amber. “Regardless of whether you win or lose, you are creating an arena in which you
can reach peak performance. You are competing together because you bring out the
best performance from each of you. In that regard, training hard and being as prepared
as possible to give your best effort during competition is the best gift you can give your
competitor, because she has to reach that much higher to find her own personal
excellence.”

Try these philosophies for yourself. They may help inspire some newfound
confidence in simply being true to yourself.



 Women’s brains are wired differently from men’s. We have stronger connections side to
side, which makes us better at multitasking (a good thing, considering how much multitasking
women typically do!).

 As a woman, you are more prone to depression and anxiety.
 Women like to know why they’re doing what they’re doing. Ask yourself why you are training.

 Women are more susceptible to overtraining, so keep track of those moods.
 Self-confidence can be a struggle. Find a supportive cheerleader and believe in yourself.
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BE YOUR OWN BIOHACKER
TAKE A PEEK INSIDE YOUR PHYSIOLOGY TO OPTIMIZE
HOW YOU EAT, DRINK, TRAIN, AND PERFORM

As active, maybe even competitive women, we monitor our exercise and
training progress by our output. We have watches and bike computers that
can tell us if we’re getting faster. Power meters can tell us to a watt how
much stronger we are. That’s all great. But I believe there’s more. I believe
that you can tap into your physiology to see how your diet, training, and
lifestyle are affecting your physical being. This can empower you to make
adjustments to your input—what you eat, how you train, and your daily
habits—to improve how you feel and perform!

BIOHACKING 101
This process of looking inside your physiology is what some call biohacking.
Just like a computer hacker unlocks previously secret codes to get sensitive
information, you’re hacking into your unique physiology. By learning what
makes you tick, you can effectively optimize your physiology for peak
performance.

Biohacking is a rapidly growing field that includes everything from basic
over-the-counter urinalysis strips (pee sticks) to full-on genetic DNA
analysis. If you want to monitor it, there’s a sensor for it. You can buy optical
sensors, which literally peer beneath your skin and into your muscles and
veins to inform you of your muscle oxygen saturation (how much oxygen is
in your muscles and when you’re approaching your lactate threshold). With
similar technology, you can learn about your hemoglobin and hematocrit
levels so you know your red blood cells’ oxygen-carrying capacity. You can
also determine how much glucose you have available for fuel (this test is not



available in the United States yet, but it is certainly on the way). Want to
know how the heat’s affecting you? Swallow a core body temperature
capsule and wear a dermal patch to learn how hot you are inside and out. You
can monitor your heart rate and respiration along with your watts. When the
sun goes down, you can use a mattress monitor to track how much you toss
and turn in your sleep. You can even ship off some blood and saliva samples
for a full panel of your hormones, vitamins, minerals, and other key
biomarkers, as well as your overall health and athletic genetic makeup.

The big question is, should you be monitoring all these metrics? And if so,
what do you do with all this data? The answer, of course, is it depends. How
serious are you about your training and/or racing? Are you making progress?
How much progress do you want to make? Are there specific situations, such
as the heat, that tend to be particularly difficult for you? Biohacking is a great
way to see what’s going on inside and how it affects your output as well as
solve training problems. So while I’m not sure everyone needs to undergo
intensive chromosomal scrutiny to improve their 5-K performance, I do see
the benefit in a number of these measures and have seen clients integrate
them into their training with great success. I’ll start with the basics before
painting a head-to-toe biohacking scenario.

HEART RATE MONITORING
A heart rate monitor is a two-part device. The first part is a transmitter that
sits on your breastbone right over your heart, fixed in place with a strap that
wraps around your torso (there are now also some wristwatch-style models).
The second part is a computer readout that you wear as a watch or mount on
your handlebars if you’re cycling. It acts as a cardiovascular dashboard and
tells you how many beats per minute your heart is thumping.

A heart rate monitor will tell you just how hard you’re working, but only to
a point. Heart rate can be somewhat fickle and is often influenced by
dehydration, caffeine, menstruation, rest (or lack thereof), hormones, mood,
and weather. There’s also a great deal of variation from one rider to the next.
You might start huffing and puffing and going into the red at 85 percent of
your maximum heart rate, while someone just getting started on an exercise
plan may hit hers at 75 percent.

If you invest in a heart rate monitor, you’ll find instructions for setting
your training zones based on your maximum heart rate (MHR), the highest



number of beats your heart can pump out in 1 minute. Those instructions
might include an MHR formula: 220 minus your age. Don’t use it. It’s
antiquated and inaccurate. A better formula is 211 minus 64 percent of your
age. So a 45-year-old woman would have a max heart rate of 182. As with all
formulas, however, there is a margin of error, so the most accurate way to
determine your MHR is an old-school field test.

First, warm up thoroughly. Then run, ride, row (or whatever you do) as
hard as possible for 10 minutes, leaving it all out there for the final 30
seconds. Then actively cool down and check your monitor for your MHR.
Repeat this test one or two more times (with rest days in between) and use the
average result to find your true MHR. For the best results, prepare for the
field test as you would a race. You should be well rested, well hydrated, well
fed, and feeling good going into the tests. It also helps to do it with a faster
friend who can motivate your competitive side and really push you to your
limit.

Once you’ve determined your max, break your heart rate down into
training zones to accomplish goals including endurance training, lactate
threshold training, and recovery. Calculate your zones based on your MHR.
There are many different ways to divvy up your training zones. I prefer to
keep it simple with five zones overall, as described. Keep in mind that
monitoring your heart rate during training can be tricky, because there’s a lag
between when you start pushing yourself and your heart rate response. It’s
meant to be used as a guide, not gospel.

HEART RATE ZONES
TRAINING ZONE PERCENT OF MAXIMUM HEART RATE (MHR)

Zone 1 (recovery, easy day) 60–64

Zone 2 (aerobic endurance) 65–74

Zone 3 (high-level aerobic—tempo) 75–84

Zone 4 (lactate threshold—race pace) 85–94

Zone 5 (max effort) 95–100

For example, a rider with a 180 beats per minute (bpm) max would have a recovery heart rate
around 115 bpm. The equation is MHR (180) x % of MHR (0.64) = 115.

With training, your resting heart rate drops, so if you’re new to training,
you’ll find that your resting heart rate may be lower than normal. The average



resting heart rate for a typical woman is between 60 and 100 beats per
minute. For a well-trained woman, the average plummets to 40 to 60 beats
per minute. Like your quads and calves, your heart gets stronger and more
efficient with training. It can squeeze out more blood with every beat, so it
doesn’t have to work as hard to circulate oxygen and nutrient-rich blood
through your system. That’s particularly useful when you’re running up a
steep hill or sprinting to a finish line.

You can also check your heart rate using nothing but your finger and a
watch. When you wake up in the morning (before you do anything else),
check your heart rate by placing your fingertips on your wrist or the side of
your neck to feel your pulse. Count the beats for 30 seconds and multiply by
2. If your morning heart rate is high (more than 10 beats above your norm),
you’re not fully recovered.

If you’re not fully recovered, your heart rate will not increase to where it
needs to be to supply the necessary bloodflow during exercise. This
contributes to the sluggishness or staleness athletes often experience at the
onset of overtraining. Even if you try to work harder, you will still feel like
someone has put a lid on your performance because your heart rate cannot
elevate to give you the blood supply you need. The result is a frustrating and
psychologically damaging workout. The best thing you can do is go home,
eat, and sleep.



URINALYSIS (PEE STICKS)
I’m all about the pee sticks and what you can learn from them. “Everyone
knows that if your pee is dark yellow, you’re not well hydrated,” says
CrossFit and yoga enthusiast Lisa Hunt, whom I’ve worked with for years.
“But there’s so much more to it. Pee sticks are just about the coolest thing.
They’re kind of like power meters: They don’t lie. Every morning I pee on a
stick. I can tell if I’m recovered, if I’m getting sick, if I’m hydrated. Eek, too
much protein in my pee? Back off! You’ve got to love data.”

Lisa just about sums up the benefits, but let me add some science. Your
urine is a waste product that shows you very clearly what your body is
getting rid of. It can change dramatically depending on your diet and the
stress of training. Urinalysis is a useful tool for monitoring these changes as
well as for monitoring your recovery.

You use them just as you would imagine. Pee on the strip. Then hold it
horizontally (so the chemicals from the pads don’t bleed into one another).
Compare the color change of the reagent pads to the corresponding color
chart on the bottle’s label. Here’s what the colors mean (in the order of the
reagent pad).

Leukocytes (LEU): These test for disease-fighting white blood cells in
your urine. No change in color means there is no indication of leukocyte
presence. A positive test will yield a purple color, and the severity of
leukocyte presence is indicated by the shade of purple. The day after a hard
training session, any positive results indicate inadequate recovery. Take an
easy day! If you haven’t done anything particularly hard and still get a
positive test, it suggests the onset of illness (virus, bacterial). Get some
quality sleep, hydrate, eat a clean, nutrient-rich diet, and keep track of your
heart rate (high resting heart rate means your body is stressed).

Nitrites (NIT): This is not a training indicator, but rather a bacterium that
causes urinary tract infections (UTIs), which are very common in women. If
you get a positive test result, consult with your doctor; you likely have a UTI.

Urobilinogen (URO): This is an indicator of liver function. We don’t
typically look at this one for training purposes. But again, good to know,
since high values warrant a trip to your doctor.

Protein (PRO): Protein isn’t normally found in urine, so yellow indicates
a normal test result (no protein). Any green is a positive marker for protein
presence. This test should be normal in the few hours after exercise. If you
still get a positive result the morning after training, you’re not adequately



recovered. Hydrate and increase your protein intake across the day. Take an
easy aerobic or active recovery day to improve bloodflow and facilitate
recovery.

pH: This marker indicates how acidic your urine is. This isn’t a number to
worry too much over. Normal urine pH is slightly acid in the morning (pH =
6.5 to 7.0), generally becoming more alkaline (pH = 7.5 to 8.0) by the
evening. You may find that your pH increases for up to 2 hours postexercise,
but this rise is directly related to the amount of lactate produced during
exercise (expect to see a greater rise after anaerobic exercise). If you read
incredibly low or incredibly high consistently, it can be a medical issue,
which is something to see a doctor about.

Blood (BLO): Any green spots or color development within 60 seconds
indicates the presence of hemoglobin—blood in your urine. From a training
standpoint that means you have muscle and cellular damage, so you need to
significantly back off! Women may see green color development in the 2 to 3
days before menstruation, as blood traces will show up in urine prior to it
being visible by the naked eye. This test can be useful for keeping track of
your menstrual cycle.

Specific gravity (SG): This is the key for hydration status. Distilled water
sits at 1.000. Normal body water in humans is 1.005 to 1.020. When you
approach 1.025, this indicates hypohydration or low body water (down 1
percent body water). Greater than 1.028 indicates dehydration. You know
what to do (if not, see Chapter 12).

Ketones (KET): These are the end product of excessive fatty-acid
breakdown, and they’re usually not present in urine. A positive test result
suggests that you’re either not eating enough carbs (low-carb and paleo eaters
are notorious for this) or you rely too much on fat for resting fuel. Ketones
will be steady during training, as you are using fat for fuel. However, a dark
purple result means you need to add a bit more carbohydrates to your training
fuel; otherwise you run the risk of hitting the wall and not recovering well.

Bilirubin (BIL): This is not a training indicator, but it is another important
window of liver function. It’s not usually found in urine, but a positive test
result can indicate liver or gallbladder problems.

Glucose (GLU): A marker of sugar in your urine, which shouldn’t be
there. We don’t look at this for training, but if your reading is high, it could
indicate diabetes or pregnancy.



PEE STICKS PUT TO THE TEST
The beauty of pee sticks is that you can use them not just to monitor your recovery
status, but also to see how your body is reacting to training and fueling so you can
make appropriate adjustments in real time. During a visit to my office in California, my
coauthor Selene Yeager used them during a series of training rides to evaluate her ride
nutrition and hydration. In her words:

“It was eye-opening. I rolled out with a few other bike racers and triathletes on a 40-
mile ride that included four 12-minute threshold efforts up Route 1 from Muir Beach—
between 6 and 8 percent climb. After each effort, we rolled back down the hill and
ducked behind some roadside construction to pee on our sticks. Among the things we
were checking: specific gravity (are we staying hydrated?); pH (blood acid buffering, so
your muscles keep contracting without burning and shutting down) to be able to ride
with intensity and recover without compromising the effort; protein (are we becoming
catabolic and eating into our own muscles?); and ketones (are we taking in enough food
for fuel?).

“Up the hill. Down the hill. Duck and pee. Analyze. What did I learn? Well, that I do a
pretty good job of hydrating, but not such a good job of eating, as evident by my rising
protein levels. The next day we rolled out for more efforts and analyzing, this time
banging out eight 1-minute full-throttle efforts punctuated by 2 minutes of recovery up
Mount Tam from Stinson Beach. This time I drank a sports drink with sodium
bicarbonate, sodium citrate, and amino acids before we rolled out. I also made sure to
eat half a bar about an hour into the ride. It worked. Despite all the eye-popping efforts
on this second day, my protein levels didn’t budge. I never became ketonic, and I
remained respectably hydrated. I also felt great. It’s not like I’m going to stop and pee
on sticks on every training ride. But it was empowering to see my hydration and nutrition
strategies really work.”

I challenge you to do the same. At the very minimum, use pee sticks and monitor your
hydration. On days where you actually stay within a urine specific gravity (SG) of 1.015
to 1.020, you will notice less of a decline in power and a stronger recovery.

MUSCLE OXYGEN SATURATION

One of the biggest benchmarks of endurance training is max VO2, a
measurement of how much oxygen your body can use. Some of it is
determined by genetics, but it’s also very trainable. A high max VO2 means
you can use a lot of oxygen to produce energy, which in turn means you can
do a lot of aerobic work before fatiguing. You can’t really monitor your max
VO2 outside of a lab, but there are optical sensors on the market such as
Moxy and BSXinsight that claim to peek inside your muscles to see how
much oxygen is in your capillaries and where that oxygen is being consumed.

Watching the sensor findings in real time tells you a few things, such as
when your muscles are literally warmed up from vessel dilation and



bloodflow as well as when muscle saturation plummets during high-intensity
work. It can also tell you when your muscles are recovered and ready to exert
again. So say you’re doing intervals or a CrossFit session. You could use
muscle oxygen saturation as an indicator of recovery to see when you’re
ready for your next set. You also can use these devices to track training
progress, since as your fitness level improves, so does your ability to use
oxygen and increase your lactate threshold. This means you can lift heavier
weights; ride, run, or swim faster; and generally perform more work before
you go into the red and feel fatigued.

These sensors can also teach you how to breathe better (a lesser-
appreciated use). One study conducted by the Australian Sports Commission
found that up to 50 percent of elite athletes experienced significant declines
in oxygen saturation during their sports performance. Practicing deep,
rhythmic breathing can help limit the decline, which, of course, you could see
firsthand with a sensor.

Do you need a muscle oxygen sensor? Perhaps, if you love data and are
coaching yourself at a competitive level. But it’s really just one piece of data
and not the whole picture. These devices are also fairly new to the market,
and the research on women is still incomplete. For a more complete overview
of your training and progress, consider pairing it with a heart rate monitor, a
GPS-enabled device for your speed, and a power meter if you’re riding.

BLOOD TESTING
That red fluid coursing through your veins contains a gold mine of
information. Think about it: Everything your muscles and organs need to
function is delivered through your blood. That’s why your doctor performs
routine blood work during checkups—to make sure you have all the stuff you
need in the right amounts. It’s also why companies such as InsideTracker
have started offering blood-screening services aimed at improving athletic
performance.

This service analyzes your own doctor-performed blood screening or one
provided from a home finger-prick kit. Results are sent via e-mail in about 10
days and include raw data as well as interpretations as they relate to sports
performance and recommendations for improving your metrics. Full-
performance blood screening doesn’t come cheap ($499 for a detailed
analysis of 30 biomarkers for energy and metabolism, muscle and bone



health, inflammation, and strength and endurance, as well as general health).
My coauthor, Selene Yeager, has extensive experience with such screening

on and off over the course of her racing career. Here is an adaptation of the
story she shared with readers at Bicycling.com.

My initial readings were okay, but nothing worth crowing about. To
be honest, there was considerable room for improvement. Between
trying to finish up a huge writing project on top of my regular writing
gigs, training 15 hours a week, and managing daily life, I was burning
through precious resources without replacing them. So my body was
going into emergency mode, eating into its own tissues to get what it
needed, and my blood was becoming a bit of a mess. The first round of
readings looked like this:

Glucose: Borderline high. This has been the case for the past few
years. Routine blood work reveals that my fasting glucose hovers above
100, when it should be below, especially for my exercise level and body
composition.

Total cholesterol: High. Like glucose, this one is always a little
higher than I’d like, sitting between 213 and 240 (239 is the cutoff for
high). But since my HDL (the good stuff) is generally between 110 and
130, I don’t sweat it too much.

Vitamin D: On the low side at 36 ng/mL, when it should be between
40 and 50 ng/mL.

Vitamin B12: A little low at 322 pg/mL. Should be closer to the 500
to 800 range. This is an important one for cyclists because B12 helps
make red blood cells and turn the protein you eat into pedal-pushing
muscles.

Iron: My iron levels were good—for now—but unless I got my B12
in line, I learned that I could be on my way to anemia, not good for an
endurance athlete.

Cortisol: My stress hormone levels were borderline high and just a
few ticks from being fully in the red. Since cortisol is responsible for
providing energy, maintaining blood glucose, and helping with
carbohydrate, protein, and fat metabolism, when this number is high, it
can mess up the other biomarkers. Judging from those numbers above,
this appears to be the case.

So what was going on? Two main things: One was my diet, which is
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an endless work in progress. I’m always tinkering and tweaking it to
find the sweet spot where my energy is high, weight is stable, and
performance and recovery are solid. The other factors were lifestyle
related. All the work and training I was trying to juggle led to that extra
espresso midmorning to rev up and that extra glass of wine to wind
down. My outlet was my training, but it was also adding to the layers of
stress, especially since I wasn’t fueling properly. (See “Hear Her Roar:
The Endurance Athlete’s Deficient Daily Diet” for a detailed analysis of
Selene’s diet and how her blood results were used in combination with
dietary changes to improve her overall health and performance.)

Selene continues, “I would have never guessed any of these markers were
out of whack. I felt great in training and was getting good results in my races.
That’s just how I am, though. I feel pretty good even when on paper I should
feel lousy, which sounds like a good problem to have, but it’s still a problem,
because I could be silently and slowly doing damage to my overall health
without seeing the signs.

“It was empowering to have this data along with some concrete
recommendations of how to alter my diet and lifestyle to bring those markers
into a range that not only helps with my performance and recovery but also
general health and well-being.

“After just 3 weeks of following my plan, I had another blood draw and
got my results. Improvements across the board. Most notably my glucose fell
below 100, which is where it should be. My LDL cholesterol went down. My
vitamin D and B12 went up, and most importantly my cortisol dropped into
the optimal zone.”

Should you get your blood screened? Yes, general screening is great. It can
provide specific, detailed information about your overall health, empowering
you to tweak your diet or lifestyle to get enough of all the nutrients you need
and reach your performance goals.

DNA SCREENING
More and more, clients are coming to me with their genetic screening results
from companies such as 23andMe, Genetic Sports Performance, and DNAFit,
asking how they can maximize what Mother Nature gave them. These
companies use saliva samples to read your DNA. In return you receive



information on everything from your muscle fiber types (so you can tell if
you’re built more for power or endurance) to your risk of common diseases
and conditions that can affect athletes, such as atrial fibrillation, an abnormal
heart rhythm.

These home kits are surprisingly affordable ($100 to $200) and supereasy.
I had mine done and found out that I carry the gene for hemochromatosis
(iron overload), which may help explain why I’ve never had issues with
anemia. Is it necessary? Of course not. But it’s another tool you can use to
tailor your training and nutrition to your unique physiology. You may
discover that you are a slow caffeine metabolizer, which means that afternoon
cup of joe will definitely interfere with your sleep; or you may find that you
are genetically predisposed to putting on belly fat from a carbohydrate
sensitivity. With this knowledge, you can tailor your carbohydrate intake to
meet just your training demands and improve your overall body composition.

Finally, when all is said and done, don’t forget the most important piece of
biohacking: asking yourself, “How do I feel?” Even the most sophisticated
sports laboratories in the world always ask you to rate your perceived
exertion during exercise performance tests. All the data in the world doesn’t
matter if you don’t match it with how you actually feel.



 Heart rate monitoring was an early form of biohacking—and it’s still a very relevant one!

 You can learn an awful lot from monitoring your urine.
 Sorry, paleo eaters, you really don’t want to see a lot of ketones on your pee.

 A little blood work goes a long way in telling you how well (or not) your training and nutrition
are working.
 The most important measurement of all is the answer to the question “How do I feel?”



APPENDIX

RECIPES

CHAPTER 3

QUINOA BOWL

1 cup organic unsweetened almond milk
1 cup water
1 cup organic quinoa
2 cups organic blackberries
½ teaspoon ground cinnamon
⅓ cup chopped toasted pecans
4 teaspoons maple syrup

In a medium saucepan, combine the almond milk, water, and quinoa. Bring to a boil over high
heat. Reduce the heat to medium-low. Cover and simmer for 15 minutes, or until most of the
liquid is absorbed. Turn off the heat and let stand, covered, for 5 minutes. Stir in the
blackberries and cinnamon. Transfer to a bowl and top with the pecans and maple syrup.

MAKES 4 SERVINGS



GREEN GODDESS SMOOTHIE

1 cup cold almond milk
⅔ cup frozen mango pieces
1 medium fresh or frozen ripe banana
3 leaves stemmed kale (about ½ cup packed)
2 tablespoons unsweetened flaked coconut
1 teaspoon raw flaxseeds

Place the milk, mango, banana, kale, coconut, and flaxseeds in a blender and process until
smooth.

MAKES 1 LARGE OR 2 SMALL SERVINGS



QUINOA, BROCCOLI, APPLE, AND POMEGRANATE SALAD WITH LIME VINAIGRETTE

1 head broccoli
2 tablespoons olive oil
½ teaspoon salt
2 apples Juice and zest of 1 organic lime
1 pomegranate
3 cups white quinoa, cooked and left to cool
⅓ cup Lime Vinaigrette

Separate the broccoli into small florets. Peel the stalk and chop into bite-size pieces. In a
frying pan, pan-roast the broccoli in olive oil until it is nicely browned but still has bite and
vibrant green color. Season with salt.

Quarter the apples, remove the cores, cut into small cubes, and toss with the lime juice and
zest. Halve the pomegranate. Line the bottom of a large bowl with a paper towel. Hold half the
pomegranate over the bowl (cut surface down) and tap the pomegranate with a wooden
spoon so the seeds drop out. Continue with the other half and remove any remnants of the
white membrane from the bowl.
Toss the quinoa with the broccoli, apples, and lime vinaigrette. Arrange the salad in a bowl
and sprinkle with the pomegranate seeds.

MAKES 4 SERVINGS

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



LIME VINAIGRETTE

3 tablespoons lime juice Zest of 2 organic limes
3 tablespoons honey
1 teaspoon wasabi
½ teaspoon tamari (Japanese gluten-free soy sauce)
⅔ cup cold-pressed olive oil

In a bowl, whisk together the lime juice, lime zest, honey, wasabi, and tamari until the honey is
dissolved. While whisking, slowly add the olive oil. Continue whisking until the mixture is nice
and emulsified. Season with additional tamari and lime juice.

MAKES 12 SERVINGS



TOASTED ALMOND SPREAD WITH CINNAMON

3½ cups raw almonds
½ tablespoon coconut oil
1 teaspoon ground cinnamon
1 tablespoon creamed honey
½ teaspoon salt flakes

Preheat the oven to 350˚F. Place the almonds on a baking sheet and toast them in the oven
until golden, about 8 to 10 minutes. Blend in a food processor while they are still warm.
Initially the almonds will turn to flour, and then to liquid (about 10 minutes). Add the coconut
oil, cinnamon, honey, and salt and blend thoroughly into a complete homogeneous mixture.
Transfer the almond spread to a jar with a lid or a resealable container. Keeps in the
refrigerator for up to 2 weeks.

MAKES 16 SERVINGS (1 TABLESPOON EACH)

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



OATMEAL WITH BLUEBERRIES AND CHIA SEEDS

2 cups water
½ teaspoon ground cinnamon
¼ teaspoon dried ginger
3 tablespoons sunflower seeds
3 tablespoons chia seeds
2⅓ cups gluten-free oatmeal
¼ teaspoon salt
20 grams protein powder (vanilla or unsweetened)
1 cup fresh blueberries Honey (to taste)

Bring the water to a boil with the cinnamon, ginger, sunflower seeds, and chia seeds. Add the
oatmeal and cook, stirring constantly. Turn down the heat and let the oatmeal simmer until it
has the desired consistency, adding more water if desired. Remove from the heat and stir in
the salt and protein powder. Serve with blueberries and honey. Note: The result is best with a
mixture of fine-rolled oats and coarse/steel-cut oats.

MAKES 4 SERVINGS

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



CARAMELIZED CAULIFLOWER AND ALMOND SALAD WITH CIDER VINEGAR
VINAIGRETTE

1 head cauliflower
3 tablespoons olive oil
⅔ cup raw almonds
3 cups mixed baby lettuce
3 tablespoons goji berries
4 tablespoons Cider Vinegar Vinaigrette

Preheat the oven to 350˚F. Separate the cauliflower into bite-size florets and chop the stalk
into chunks of the same size. In a frying pan, pan-roast the cauliflower in the olive oil until
nicely caramelized, sweet, and tender with a bit of bite, about 20 minutes. Cool to room
temperature.

Meanwhile, place the almonds on a baking sheet and toast in the oven for 7 to 8 minutes, or
until golden. Let them cool. Rinse the lettuce and drain.
Toss the cauliflower with the almonds, lettuce, goji berries, and vinaigrette.

MAKES 4 SERVINGS

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



CIDER VINEGAR VINAIGRETTE

¼ cup cider vinegar
1 tablespoon Dijon mustard
1 tablespoon honey
½ teaspoon salt
⅔ cup cold-pressed olive oil

In a bowl, whisk together the vinegar, mustard, honey, and salt until the honey and salt are
dissolved. While whisking, slowly add the olive oil, whisking until it is nice and emulsified.
Season with additional salt and vinegar.

MAKES 12 SERVINGS



DATE BROWNIE

5 Medjool dates, pitted
⅔ cup toasted hazelnuts Juice and zest of 1 organic orange
½ cup dark, unsweetened cocoa powder Pinch of salt

In a food processor, blend the dates to a puree. Add the hazelnuts, orange juice, orange zest,
cocoa powder, and salt. If the mixture is too dry, add a bit more orange juice. Press the
brownie mixture into an 8" x 8" pan and refrigerate for at least 1 hour before cutting.

MAKES 12 BROWNIES

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



CHAPTER 5

VEGAN NUT BUTTER BALLS

½ cup natural nut butter or Toasted Almond Spread with Cinnamon
¼ cup quick-cooking oats
⅓ cup vanilla protein powder
¼ cup unsweetened flaked coconut
½ teaspoon ground cinnamon
¼ cup apple cider
1 tablespoon maple syrup
⅓ cup rice cereal

In a bowl, add all the ingredients except the rice cereal, and mix until thoroughly combined.
Gently mix in the rice cereal, if using. Shape the mixture into 16 balls, each 1" in diameter.
Store the balls in the refrigerator for up to 3 weeks.

MAKES 16 SERVINGS

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



WARM POTATO SALAD WITH BROCCOLI AND CRANBERRIES AND ORANGE
VINAIGRETTE

1 pound new potatoes
2 tablespoons coconut oil Pinch of salt
1 head broccoli
3 tablespoons dried cranberries
1 organic lemon
¼ cup Orange Vinaigrette

Scrub the potatoes and cut them into bite-size pieces. In a frying pan, pan-roast them over
medium heat in the coconut oil and season with salt. Remove the potatoes from the pan.
Separate the broccoli into small florets. Rinse, drain, and pan-roast it with coconut oil until the
florets are nicely browned but still have a bite and a vibrant green color. Season with salt. In a
bowl, combine the potatoes, broccoli, and cranberries. Rinse the lemon and zest it onto the
salad. Toss with the dressing.

MAKES 4 SERVINGS

Recipe courtesy of Hannah Grant and The Grand Tour Cookbook



ORANGE VINAIGRETTE

¼ cup orange juice Zest of 2 organic lemons
3 tablespoons Dijon mustard
2 tablespoons cider vinegar
1 tablespoon honey
½ teaspoon salt
⅔ cup cold-pressed olive oil Pinch of freshly ground black pepper

In a bowl, whisk the orange juice with the lemon zest, mustard, vinegar, honey, and salt until
the salt and honey are dissolved. While whisking, slowly add the olive oil, whisking until it’s
nice and emulsified. Season with additional salt, vinegar, and the pepper.

MAKES 12 SERVINGS
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