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Preface

uring the past several decades, exercise physiologists have emphasized the

importance of regular exercise in the prevention of chronic diseases associated

with a sedentary lifestyle. Obesity, type II diabetes, metabolic syndrome, cardiac
dysfunction, hypertension, and osteoporosis can be helped or even reversed with
properly prescribed exercise. The information in this book serves as the foundation
of an evolutionary concept that “exercise is medicine”

Introduction to Exercise Physiology is designed to educate the reader about the
human body and how to care for it. This knowledge encourages critical reflection
about the scientific basis of exercise physiology as a healthcare profession. This book
combines scientific principles and calculations that support its use as an entry-level
text to help exercise physiology students understand career options that use exercise
as medicine in addition to the more traditional focus on the development of exercise
training programs for enhanced athletic performance.

Exercise physiology is the identification of physiological mechanisms that facili-
tate positive healthcare changes in the human body. It includes the comprehensive
delivery of treatment services concerned with the analysis, improvement, and main-
tenance of health and fitness; the rehabilitation of heart disease and other diseases
and/or disabilities; and the professional guidance and counsel of athletes and others
interested in athletics, sports training, and human adaptability to acute and chronic
physical activity.

The text teaches exercise physiology students about the importance of accredi-
tation, board certification, and standards of practice. Instructors are introduced
to the American Society of Exercise Physiologists (ASEP), the organization that
represents and promotes professionalism in exercise physiology. ASEP is committed
to the professional development of exercise physiologists, their advancement, and
their credibility in the healthcare field. ASEP has defined an exercise physiologist
as a healthcare professional who either has an academic degree in exercise physiol-
ogy or who is board certified by ASEP to practice exercise physiology. This book
also discusses ASEP strategies that clarify misinformation about the profession of
exercise physiology.

The chapters are designed to encourage the reader to integrate scientific con-
tent with creative, entrepreneurial thinking and opportunities to improve athletic
performance, quality of life, and longevity.
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Preface

The text presents an introduction to the scientific disciplines that undergird the
everyday practice of exercise physiology. It encourages the reader to consider exercise
physiology as a profession, understand its scientific foundation, and appreciate its
healthcare connection as a service to society. Each chapter emphasizes the crucial
connections between basic biochemistry, biomechanics, and anatomy that are the
building blocks of exercise physiology. The book also provides current information
that spans several disciplines, systematically organized to help ensure successful
preparation for the Board Certified Exercise Physiologist certification exam.

The 23 chapters introduce the primary physiologic systems and the significance
of exercise, electrocardiography and cardiovascular calculations, biomechanics and
its connection to anatomical movement, and professional development in exercise
physiology. Each chapter builds upon the previous one, so the student should start
at the beginning and work through the chapters sequentially.

The book is divided into seven parts. Part I addresses the scientific aspects of
exercise physiology. The reader is introduced to factors that regulate ventilation and
influence the cardiovascular system and its role in maximum oxygen uptake, as well
as the integrity of the neuromuscular system.

Part II describes the principles of training and adaptations that result from
aerobic and anaerobic training. Part III discusses ethical thinking, sports nutrition
concerns, and various agents used to enhance athletic performance. Part IV high-
lights complex and basic elements essential to the practice of exercise physiology.

Part V explores the role biomechanics plays in performance and its effects on
well-being. Basic concepts in exercise biomechanics are examined, together with
the science of levers and biomechanical calculations. This approach is critical to
the reader’s grasp of the interrelationship of the variables that influence the quality
of human movement. Part VI focuses on the knowledge required of the exercise
physiologist. Essential to this goal is an understanding of the muscular system and
the many ways in which it influences the body. The more the reader learns about the
anatomy of human movement, the more relevant the study and application of the
physiologic systems become in the management of athletics, health, and well-being.

Part VII considers exercise physiology from a big picture point of view. The
final chapters define an exercise physiologist and examine the discipline of exercise
physiology and the difficult issues that challenge the profession. Topics discussed
include why exercise physiologists need their own professional organization, a code
of ethics, accreditation, board certification, and standards of practice. The final
chapter examines exercise physiology research, types of statistical tests, and the
scientific method.

In summary, this book’s content reflects the evolution and significance of the
profession of exercise physiology. Introduction to Exercise Physiology is intended
for students of exercise physiology and other healthcare professionals. It is a useful
reference work for studying the related disciplines of human movement. No other
contemporary exercise physiology text addresses specifically the distinct disciplines
of the systematic knowledge of exercise physiology.
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Pedagogical Features

Preface

XXXV

Introduction to Exercise Physiology incorporates a number of engaging pedagogical
features to help the student understand and retain the material.

Each chapter starts with Chapter
Objectives, which highlight the crit-
ical points of the chapter, followed by
a Chapter Outline to guide student
study.

Net \702 Oxygen
consumption for only the
exercise portion that is
consistent with the work
required of the exercise
itself minus the resting
component.

Gross VO2 The total
oxygen consumption either
at rest or during exercise
including the resting oxygen
consumption.

Resting \'102 Resting
oxygen consumption is the
measure of resting energy
expenditure, which is the
same as “resting metabolic
rate” (RMR) or a slightly
different term “basal
metabolic rate” (BMR).

Kilogram-meters per
minute The physiologic
cost of work in oxygen
consumption on the bicycle
ergometer.

Chapter Objectives

By studying this chapter, you should be able to do
the following:

1. Describe the brain stem structures that regulate
respiration.

2. Define central and peripheral chemoreceptors.

3. Explain what effect a decrease in blood pH or
carbon dioxide has on respiratory rate.

4. Describe the Hering-Breuer reflex and its
function.

Chapter Outline

Passive and Active Expiration
Respiratory Areas in the Brain Stem
Dorsal Respiratory Group
Ventral Respiratory Group
Apneustic Center
Pneumotaxic Center
Chemoreceptors
Central Chemoreceptors
Peripheral Chemoreceptors
Effects of Blood Po, on Ventilation
Ventilation Control During Exercise
Chemical Factors

Key terms are defined in

5. Describe the chemoreceptor input to the brain
stem and how it modifies the rate and depth of
breathing.

6. Explain why it is that the arterial gases and pH
do not significantly change during moderate
exercise.

7. Discuss the respiratory muscles at rest and
during exercise. How are they influenced by
endurance training?

8. Describe respiratory adaptations that occur in
response to athletic training.

Effects of Blood Pco, and pH on Ventilation
Proprioceptive Reflexes
Other Factors
Hering-Breuer Reflex

Ventilation Response During Exercise
Ventilation Equivalent for Oxygen (VE/Vo,)
Ventilation Equivalent for Carbon Dioxide
(VE/Vco,)
Ventilation Limitations to Exercise
Energy Cost of Breathing

sidebars

throughout the chapter and compiled in
a Glossary at the end of the text.
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Anteroseptal MI

(QinIL III, aVF)

XXXVi Preface

Each chapter concludes with Study
Questions to test comprehension of the
concepts discussed in the chapter.

Study Questions

. Whyis eating a well-balanced diet more impor-
tant for athletes than consuming sports supple-
ments, vitamins, and minerals?

Explain the role of carbohydrates, fats, and pro-
teins in athletic training.

. What particular foods should be consumed
before exercise, during exercise, and immedi-
ately after exercise?

Explain what is meant by carbohydrate loading
and its significance in endurance sports.
Whatis lipolysis and what role does the cardio-
respiratory system play in its use at the cell level?

-

N

w

Lol

o

Suggested Readings provide recommen- ————= Suggested Readings

dations for further student study.

References used in the chapter are also
listed.

Anterior view Posterior view

Lateral MI
(Qinl,aVL)

(QinV;-Vy
Posterior MI
(large Rin V-V,
maybe Qin Vs )

Inferior MI Anterior MT

(Qinl,aVL)

Figure 11-24 Lead identification of specific types of heart attack.
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A comprehensive and instructional
art package includes photographs and
illustrations to encourage learning with
a unique visual appeal.
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Consuming carbohydrate (30-60 g - h™') during endurance training maintains glu-
cose levels, carbohydrate oxidation, enhances the cellular adaptations, and improves

S el e sy Boxes address singular points featured
Choosing foods and sports drinks that contain a mixture of carbohydrates will maxi-
mize absorption and minimize gastrointestinal disturbances. throughout the bOOk-

Refueling strategies after strenuous training or competition are necessary to optimize
recovery and promote physiologic adaptations.

During the early phase of the recovery period (e.g., up to 4 h after the strenuous exer-
cise), athletes should consume carbohydrates at the rate of 1 g - kg - h™'.

To enhance muscle protein synthesis and to promote the repair and maintenance of
muscle tissue, athletes should consume ~20 g of high-quality protein.

Introduction to

The Instructor’s Media CD is a comprehensive E xe r c i s e
teaching resource available to adopters of the

book. It includes PowerPoint Lecture Presenta- Ph

tion Slides and an Image and Table Bank, which | |\

provides art and tables that can be imported into '\l

PowerPoint presentations and tests or used to
create transparencies.

ASEP

£

—

- —
e 1F

Tommy Boone INSTRUCTOR’S MEDIA CD

Additional Instructor Resources, including a Test
Bank and Instructor’s Manual, are available for
download. For further information contact your
representative at www.jblearning.com.

fann Intreduttion to Exsrcive Physiology

e . Tommy Boone
Exercise_ e
Physiology —ss

The Companion Website for Introduction to Exer-

% e i - cise Physiology, go.jblearning.com/boone, offers

2 vt o ety s s e e o e students and instructors an unprecedented degree

" Gt v s o ot ST of integration between the text and the online

= world through many useful study tools, activi-
Student Resources . . .

on ties, and supplementary information. Study tools

o e include Practice Quizzes, Web Links, Flashcards,

S an Interactive Glossary, and Crossword Puzzles.

s ,W:UMW e e This interactive and informative website is accessible

e to students through the redeemable access code

provided in every new text.
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