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Cheers, Dr. Z.

Dr. Z is a diligent scientist, an engaging scholar, a fitness enthusiast, a criti-
cal thinker, and a compassionate and understanding man. He epitomizes a

mentor. Thank you, Dr. Z. We hope our work here reflects both your work
and humor.
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INTRODUCTION

COngatulations! You’re about to learn why heart rate monitoring is one
of the most convenient and most effective ways to train. You’re on your
way to becoming better conditioned in a more time-efficient manner. When
you understand your heart rate, learn how to measure it, and have a reliable
monitor, you are on your way to a scientifically designed exercise program,
individualized just for you, that will guarantee results.

The main problem with most exercise programs is that they are not based
on your unique body shape, size, physiological response, and most impor-
tant, current fitness level. They aren’t designed just for you. In fact, it’s likely
these exercise programs have little to do with you. For the most part, they are
generic programs based on basic exercise physiology. They come in the form
of classes, training groups, clubs, or books written by self-styled experts. But
despite the quality of the teaching and the validity of the general principles,
they don’t answer the “What about me?” question. Often, you can’t figure out
how to apply the information to yourself. Everyone who wants to exercise,
get in shape, or train has the same dilemma: “Should I run? Take a spinning
class? Use the rowing machine? Just swim?” Once the choice is made, the
next question is, “Yes, but what about me? How do I go about this? Now that
I've picked something, how far, how fast, how hard, how often should Igo?”

The what question is not hard to address. We hope that you've picked
something that is convenient, looks like fun, or seems the easiest. The how
question usually is the stumper.

Do what you want and call it what you will, but your effort has to be indi-
vidualized. It must be based on your current fitness level, general ability, and
goals. The simplest way to create an individualized program is to track your
cardiac response to your body’s movement of choice. Then you can observe
the adaptations that reflect your responses and no one else’s.

The good news is that modern technology has produced a wide selection
of affordable heart rate monitors. They provide instant, reliable feedback
about your body’s response to your chosen exercise and intensity. Whether
you are a beginner, intermediate, or advanced athlete, there is a heart rate
monitor for you with all the bells and whistles you need.

Heart Rate Training will guide you through the necessary steps to help
you realize three goals:

1. Find the best way to make a heart rate monitor work for you.

2. Learn to apply the principles of exercise physiology to get in the best
possible shape.
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3. Combine these two goals to benefit from training that is totally indi-
vidualized to your ability, fitness level, and goals.

To help you meet the first goal, we share our collective wisdom from years
of working with heart rate monitors and doing research. We offer tools and
ideas we've developed. We show you how to be sure your numbers are reli-
able and how to interpret what they tell you about yourself.

To help you meet the first and second goals, we dispel some of the confu-
sion and answer the most common questions that come up regarding heart
rate training. The first challenge to address is the confusion in the popular
literature about heart rate training zones. One article may claim that to get
in shape, you should train at a certain percentage of your maximum heart
rate. The next article notes that you should work out in a certain percentage
zone of your maximum oxygen uptake capacity, often expressed as percentage
of VO, max or written out as a percentage of your maximum volume of oxygen
uptake. Because both of these suggestions are valid, we combine them to
make it as easy as possible to calculate your target heart rate. This solution
appears in chapter 1.

A further challenge in meeting the second goal has to do with the lingo
used in both the lab and the locker room. Unfortunately, no laws regulate the
words used to communicate about exercise, physical fitness, or workouts. It
is simply a matter of semantics, and unfortunately, neither academia nor the
general population has reached unanimous agreement about the vocabulary.
Rather than present lab vocabulary or dictionary definitions, we prefer to
use the language most commonly found in the popular literature. First, we
focus on just two aspects related to the response of your heart to the need
for oxygen: aerobic and anaerobic conditioning. In addition, although many
other terms are used by authorities, writers, and athletes to refer to and define
other physical capacities developed while working toward peak shape, we
talk primarily about four components of physical fitness: endurance, stamina,
economy, and speed.

Accomplishing goal 3 is a cinch when you use a heart rate monitor because
it allows you to perfectly individualize your training. The principles are
broad, but your response is as narrow as your ability, shape, and goals require.

This book is organized progressively. First, it presents the relevant back-
ground and basic exercise science you need to know to understand training.
Chapters 1 through 7 cover some basic physiological adaptations, equipment
issues, and other information regarding your training and fitness. The next
chapters progress into the various adaptation stages you’ll go through. Finally,
we present a selection of exercise programs for walking, jogging, running,
cycling, triathlon, swimming, rowing, and cross-country skiing. The final
chapter covers using heart rate in the training of team sport athletes. These
programs contain different levels, or intensities, to cater to individual fitness
abilities and goals.
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CHAPTER 1

Monitoring
for Maximum
~ Performance

his chapter introduces the concept of heart rate monitoring and explains
how to monitor it accurately to get the specific adaptations you want.
The first step, then, is to identify those adaptations. They are the four main
components of fitness: endurance, stamina, economy, and speed. Because
these components are interdependent, they must be developed in a progres-
sive manner. The heart rate approach will allow you to stay in the target zone
for the correct amount of time and prevent you from the all-too-common
problem of overreaching, or overtraining. Once you understand these com-
ponents, you will find it easier to organize and design exercise programs.
This chapter also offers insights into other factors that affect adaptations and
describes the changes and feelings you can expect from the various intensity
levels of fitness. After reading this chapter, you will know how to monitor
your training, making the whole process more enjoyable and more accurate.
The beauty of heart rate training is that it relies on a system (your cardio-
vascular system) that reflects your overall state of stress 24 hours a day, 365
days a year. It reflects when you’re tired, overtrained, sick, cold, or hot and
therefore can guide you in making changes to your plan. More important
from an exercise point of view, it provides immediate and consistent feed-
back about your stress level, intensity level, and rate of adaptation in terms
of overall fitness.
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Because heart rate reveals how you are adapting to training, it is a valu-
able monitoring tool for exercise. Once you understand how to monitor and
interpret your heart rate response to any given exercise scenario, and how
to respond (i.e., rest, increase intensity, or decrease intensity), you will be
able to optimize your fitness adaptations.

This chapter provides information to help you monitor, understand, and
interpret your heart rate, thereby giving you the independence to individu-
alize your workouts. But before we go into details, we have some important
background information to cover.

Four Components of Physical Fitness

The four components of fitness—endurance, stamina, economy, and speed—
are developed in phases. This is also their order of progression as you train.
Figure 1.1, the basic model for training, shows these components schemati-
cally. Each develops at a specific intensity, and in the early stages of training
is optimally developed within a very specific intensity range. Exercising
above or below the intensity range will result in varied adaptations such as
increased risk of injury, premature peaking, or staleness from overtraining,
all of which result in poor performance. Each component has a zone with
upper and lower limits. Heart rate is the simplest and most effective way to
monitor intensity and therefore ensure training in the correct zone.

Endurance (phase I) is the ability to go from point A to point B no matter
how much you have to slow down. In general, aerobic endurance is devel-
oped at heart rates of less than 75 percent of the maximum heart rate (per-
cent MHR). Think of this phase of conditioning as getting into shape. If you
wish to simply stay healthy, this is as hard as you have to work. Long, slow
distances (LSD) are examples of endurance workouts.

Stamina (phase II) is the ability to go from point A to point B without
slowing down. In general, stamina is developed in heart rate zones of 75
to 85 percent MHR. Consider this phase of conditioning as getting ready to
race. The fitness emphasis in this phase is on preparing the cardiovascular
and respiratory systems to work hard without overreaching. Steady-state
workouts of 40 to 45 minutes are good examples of stamina workouts.

Economy (phase III) is the ability to go at race pace while using the least
amount of oxygen and energy. In general, economy is developed in heart
rate zones of 85 to 95 percent MHR. Think of this phase of conditioning as
improving your racing fitness by adding more horsepower to your engine
through workouts such as interval training, hill sprints, and fartlek running.
(Fartlek, which literally means “speed play,” is a Swedish system of condi-
tioning that features frequent changes in speed.) Good examples of economy
workouts are those at moderate to high intensity for continuous tempo paces,
or interval workouts featuring longer repetitions.

Speed (phase V) is the ability to go at top speeds for short periods of time
and to stay relaxed while tolerating increasing levels of lactic acid in the
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muscle tissue. In general, speed is developed in heart rate zones of 95 to 100
percent MHR. The power training in this phase also will bring about final
improvements in strength, flexibility, and coordination. Interval workouts of
shorter, faster, and maximum-intensity repeats with long and full recoveries
are the best examples of speed workouts.

These are not dictionary or laboratory terms, but are commonly used in
the popular literature when discussing exercise and fitness. They are useful
for identifying the heart rate ranges so you can safely progress up the train-
ing triangle all the way to championship shape, depending on your goal.

We start by identifying these concepts because they tie in well with the
concept of oxygen usage, which, of course, is conveniently estimated (albeit
indirectly) by your heart rate. When working on endurance, you will exercise
in your aerobic effort zone. If you are focusing on improving speed, you will
train in your anaerobic effort zone. Figure 1.1 is our version of the classic
training triangle and offers a graphic representation of this approach.

High intensity Competition
A

Low intensity Off-season

FIGURE 1.1 Basic model for training.
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Activities in the lower, easier zone result in specific physiological and
biomechanical adaptations, whereas those in the upper, harder zone have
their own important biochemical and neurological adaptations. Developing
speed requires fairly sophisticated training methods at even narrower effort
zones within the anaerobic section of the triangle. These will be discussed
in more detail in later chapters.

Table 1.1 illustrates another graphic way to express much of what we have
covered so far and will talk about in later chapters.

Consider the categories in table 1.1 with a fair degree of open-mindedness
because the zones range as wide as 10 to 15 percent. The reason for this is
that, in our experience, people generally run more comfortably at higher
heart rates than they bike, row, or swim. While running in your endurance
zone, you might be closer to the 70 to 75 percent mark; whereas when swim-
ming, you may be close to the 60 to 65 percent mark. When you become well
trained, you will be able to perform more comfortably toward the upper level,
which is the way we’d expect you to progress. An additional point about
your maximum heart rate numbers: they will be different for each activity.
Therefore, you will need a true maximum heart rate for each activity, espe-
cially if you’re a triathlete. We will talk more about this in later chapters,

Personal Considerations

Essentially, all people are the same, made from the same parts. However,
important differences, such as training objectives, affect our responses and
adaptations.

Do you want to improve your cardiovascular health and control your
weight? If so, then we suggest that you exercise frequently and extensively
at the very low levels of aerobic endurance effort, but don’t expect dramatic
short-term gains. You need to make exercise a lifestyle.

Does simply participating (but not really competing) in a 10K road race
with the goal of just finishing with a smile seem like a good way to enjoy some
social recreation? If so, then for several months to a year, patiently increase

~ TABLE 1.1 Heart Rate Phases

{M ,, | Fitness
- zone Effort index | Effort level Pace Fuel source Fuel system component
| | 60-75% Easy (EZ) Slow Primarily fats | Aerobic Endurance
I 75-85% Moderate (MO) | Moderate | Mix carbs and | Mix of aerobic Stamina

fats and anaerobic

11 85-95%  Difficult (FA) Fast Primarily Anaerobic Economy
carbs g
v 95-100% | Very hard (VF) | Sprint All carbs ATP-PC Speed ‘




