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Preface

Sports nutrition is a natural marriage of two fields:
nutrition and exercise physiology. These complemen-
tary academic disciplines enable us to understand the
energy expenditure that is required by exercise and
sport, and the energy intake that is vital to support
these activities. Exercise challenges the human body
to respond and adapt, and proper nutrition supports
these processes. Although all people can benefit from
proper nutrition and exercise, athletes must pay care-
ful attention to both. Training and nutrition are key
elements of excellent athletic performance.

Nutrition for Sport and Exercise is designed primarily
as a college-level text for upper-division courses in sports
nutrition. It carefully illustrates the links between exer-
cise, nutrition, and, the ultimate goals, optimal perfor-
mance and health. In addition to explaining the rationale
behind the recommendations made to athletes, the text
helps instructors and students translate these recommen-
dations to specific plans for the appropriate amount and
type of foods, beverages, and/or supplements to support
training, performance, and recovery. First and foremost,
this book is scientifically sound and evidence based, but
it is also filled with practical nutrition information and
designed so faculty can easily teach from the text.

To understand sports nutrition, students must un-
derstand both nutrition and exercise physiology. For
example, carbohydrates are found in food and are
used by the body to fuel exercise. The type and amount
of carbohydrates in foods are “nutrition” issues. The
influences of exercise intensity and duration on carbo-
hydrate usage are “exercise physiology” issues. Sports
nutrition requires an understanding and integration of
these issues because the timing of carbohydrate intake
or the amount needed to delay the onset of fatigue in-
volves both nutrition and exercise physiology. The goal
of this book is to integrate the principles of nutrition
and exercise physiology in a well-organized, scientifi-
cally sound, and practical sports nutrition text.

The Plan of the Text

Chapter 1, Introduction to Sports Nutrition, sets the
stage. Broad terms such as athlete and exercise are
defined, and basic training and sports nutrition prin-
ciples are outlined. The intensity and duration of exer-
cise training and the unique demands of competition
affect nutrition requirements and food intake. Many
recreational athletes require only a good basic diet.
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Nearly all athletes have questions about supplements,
and the first chapter discusses basic information about
dietary supplements.

The first chapter also emphasizes the science be-
hind sports nutrition recommendations. From the
beginning students should recognize that the recom-
mendations made throughout the text are evidence
based. As part of the critical thinking process, future
chapters will reinforce some of the basic concepts in-
troduced in the initial chapter, such as the strength of
the scientific evidence, research design, and consensus
opinion. Each chapter includes a new feature, Focus
on research, which examines a specific research study
in detail. The feature provides a more in-depth look at
a topic relevant to the content of the chapter and uses
different types of research studies to explain scientific
methods used by the researchers, what was discovered,
and the significance of the research.

A unique feature of this chapter is the informa-
tion on the scope of practice of dietitians, exercise
physiologists, athletic trainers, strength and condition-
ing coaches, and other sports-related professionals.
As with any integrated discipline, no one profession
“owns” sports nutrition. However, the extent of pro-
fessional training and licensure can help students
understand practice boundaries and when to refer to
someone with the appropriate expertise, professional
training, and/or credentials.

Chapters 2 and 3 cover energy concepts. Exten-
sive teaching experience has convinced the authors
that students more easily understand the difficult area
of energy if it is broken into two parts. The first part
(Defining and Measuring Energy) introduces general
energy concepts—what energy is and how it is mea-
sured by direct and indirect calorimetry. This leads to
a discussion of energy balance and an explanation of
factors that affect it, such as resting metabolic rate,
physical activity, and food intake.

Once that foundation is established, then students
can more easily understand the specific energy systems
needed to fuel exercise of varying intensities as presented
in Chapter 3, Energy Systems and Exercise. The focus of
the chapter is an explanation of the three major energy
systems used to replenish ATP—creatine phosphate, an-
aerobic glycolysis, and oxidative phosphorylation. Oxy-
gen consumption, fuel utilization, and the respiratory
exchange ratio are described, and the safety and effec-
tiveness of creatine supplements are reviewed.



Chapters 4, 5, and 6 cover three energy-containing
nutrients—Carbohydrates, Proteins, and Fats. These top-
ics are at the heart of sports nutrition. Each chapter
includes a description of digestion, absorption, and me-
tabolism of these nutrients and explains each as a source
of energy based on the intensity and duration of exercise.
Current recommendations for athletes are outlined, and
the effects of inadequate intake on training and perfor-
mance are discussed. Type, amount, and timing are im-
portant nutrition concepts, and these chapters end with
a focus on the translation of current recommendations
to appropriate food and beverage choices.

Similar to Chapters 4 through 6, Chapters 7
through 9 are nutrient focused. Water and Electrolytes
are covered first, followed by Vitamins and Minerals.
These chapters feature a global approach so that stu-
dents can relate to body systems that are influenced by
many different factors. For example, Chapter 7 begins
with an overview of water and electrolytes but empha-
sizes the effect that exercise has on fluid and electro-
lyte balance by examining water and electrolyte loss
and intake during training and competition. The rec-
ommendations for replenishment of water and elec-
trolytes are a logical extension of understanding fluid
homeostasis.

To avoid the encyclopedic approach that can
overwhelm students with detailed information about
vitamins and minerals, Chapters 8 and 9 are organized
according to function. In the case of vitamins, their
major roles in energy metabolism, antioxidant protec-
tion, red blood cell function, and growth and develop-
ment are explained. The minerals chapter is organized
according to bone, blood, and immune system function
and emphasizes calcium, iron, and zinc, respectively.
Each chapter also discusses adequate intake and the
potential for clinical and subclinical deficiencies and
toxicities. Vitamin- and mineral-rich foods, fortified
foods, and supplement sources are covered with special
attention paid to the perceived need for supplementa-
tion by athletes.

After a solid foundation in principles of sports nu-
trition has been laid, the text moves into comprehen-
sive diet planning. Chapter 10 is entitled Diet Planning:
Food First, Supplements Second and helps students take
the science-based nutrient recommendations made in
the previous chapters and translate them into daily
food choices, including food and fluid intake prior
to, during, and after exercise. The chapter emphasizes
developing a plan for matching dietary intake to the
demands imposed by training, with consideration
for the athlete’s specific sport. This chapter also con-
tains information about caffeine, alcohol, and dietary
supplements. Supplements are a complicated issue
requiring an understanding of legality, ethics, purity,
safety, and effectiveness, and practitioners will have
little credibility with athletes if they simply dismiss
their use. Exploring the issues surrounding dietary

Preface xiii

supplements helps students become better critical
thinkers.

No sports nutrition book would be complete with-
out a chapter on body composition. Chapter 11, Weight
and Body Composition, is realistic—it considers mea-
surement techniques, error of measurement, interpre-
tation of body composition results, and the relationship
of body composition and weight to performance. The
chapter begins with a review of methods for determin-
ing body composition and the advantages and disad-
vantages of each. The role of training and nutrition
in increasing muscle mass and decreasing body fat is
explained. Minimum and target body weights, based
on a body composition that promotes health, are dis-
cussed for sports in which making weight or achieving
a certain appearance is important. Muscle-building
and weight loss supplements are also covered.

Chapter 12 covers disordered eating and exercise pat-
terns in athletes. The philosophy expressed throughout
the book is that normal eating is flexible and that food
is eaten for fuel and for fun. However, disordered eating
and life-threatening eating disorders can touch the lives
of anyone who works with athletes, and these problems
cannot be ignored. This chapter follows the progression
of eating and activity patterns from “normal” to disor-
dered to severely dysfunctional, and explains the inter-
related elements of the Female Athlete Triad.

Whereas the focus in most of the chapters is on the
trained athlete, the final chapter gives ample coverage
to diet and exercise for lifelong fitness and health and
their roles in preventing or delaying chronic disease.
Many students dream of working with elite athletes,
but in reality most will work with many people who are
recreational athletes or are untrained, have relatively
low fitness levels, eat poorly, and want to lose weight.
This chapter addresses the issue of declining physical
activity associated with aging and uses scenarios of
former athletes to highlight chronic diseases such as
obesity, type 2 diabetes, heart disease, metabolic syn-
drome, osteoporosis, and lifestyle-related cancers. The
chapter has been organized to reflect the primary role
that overweight and obesity play in the development
and progression of many chronic diseases. It also ex-
plains the many mechanisms, some of which are not
precise, that the body uses to regulate body weight.

Nutrition for Sport and Exercise is a blend of nu-
trition and exercise physiology and both scientific and
practical information. It fully integrates both fields of
study. It is not an exercise physiology book with nu-
trition as an afterthought or a nutrition book with
superficial explanations of core exercise physiology
principles. The authors, a registered dietitian and an
exercise physiologist, have more than 35 years of class-
room experience in sports nutrition. They have used
that experience to create a text that meets the needs
of both nutrition and exercise science majors and
faculty.
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Features of the Text

Each chapter is designed to guide students through the
learning process, beginning with a Learning Plan that
lists objectives for students to master as they study the
material. A Pre-Test helps to assess students’ current
knowledge of the topic to be discussed. At the end of
each chapter, a Post-Test is given to test what students
have learned. The answers to the Post-Test can be
found in Appendix O, and used to illuminate miscon-
ceptions about the topic as well as to pinpoint material
that warrants further study.

Glossary terms are highlighted throughout the
chapter, giving students immediate access to their
definitions as well as helping them identify important
terms to study as they prepare for exams. The defini-
tions have also been gathered into an alphabetical
glossary at the back of the book.

Numerous sidebars appear throughout the text, ex-
posing students to high-interest information on diverse
topics. The sidebars highlight applications of concepts,
present the latest findings, and point out controver-
sial ideas without interrupting the flow of the text. The
Internet café highlights important websites that stu-
dents can trust to find information on each topic.

Each chapter ends with a Summary that restates
the major ideas, and a Self-Test is provided, which
includes multiple-choice, short-answer, and critical
thinking questions, so students can test their knowledge
of the facts and concepts presented. The answers to the
multiple-choice questions can be found in Appendix O.
References for the major articles discussed throughout
the chapter as well as suggested readings are included,
so students can further investigate topics on their own.
All of these features are designed with the student in
mind, to help him or her identify and grasp the impor-
tant concepts presented in each chapter.

New to the Second Edition

The second edition of Nutrition for Sport and Exercise
includes a thorough review of the most recent pub-
lished literature so that the material included in the
textbook represents the most current, cutting-edge
scientific information, up-to-date guidelines, and evi-
dence-based recommendations.

Three new features were added to each chap-
ter. Focus on research is designed to help students
understand research methods and results and the
significance and application of those results. The stud-
ies chosen reflect a topic covered in the chapter and
help students see how research and practice are related.
The Application exercise gives students a brief sce-
nario, along with questions, and encourages them to
apply the information that they have read. Key points
and review questions at the end of each major section
assist students in identifying the important information

from that section and test their mastery of that infor-
mation. Other new or updated content includes:

Chapter 1: Introduction to Sports Nutrition

e Dietary Guidelines for Americans, 2010

¢ Physical Activity Guidelines for Americans, 2008

e Food Pyramid for Athletes

¢ More information about the Nutrition Facts label

e Expanded section on dietary supplements, includ-
ing why athletes choose supplements, issues related
to purity, and a summary of supplements that have
been shown to be safe and effective

Chapter 2: Defining and Measuring Energy

e Updated graphics and artwork

¢ Expanded discussion of measurement of energy
expenditure with wearable, portable devices

¢ Updated section on estimating energy intake

e Revised section on estimating energy expenditure of
individual physical activities

e Enhanced table for estimating daily energy need for
male and female athletes

Chapter 3: Energy Systems and Exercise

e Updated, reorganized, and streamlined graphics and
artwork

* Expanded review of high-energy phosphate use by
exercising skeletal muscle

e Updated discussion of ATP yield from oxidative
phosphorylation

* Updated discussion of creatine loading and supple-
mentation

e Reorganized and expanded discussion of metabo-
lism and fuel utilization

* New chart summarizing effects of feeding and fast-
ing on metabolic pathways

* Expanded section on oxygen consumption and skel-
etal muscle fiber types

Chapter 4: Carbohydrates

¢ Updated and improved graphics

* Reorganized and expanded section on digestion and
absorption of carbohydrates, with particular empha-
sis on glucose and fructose transport

* New graphic on carbohydrate absorption

* Updated information and discussion on glycemic
index

* Expanded section on carbohydrate metabolism and
exercise training

¢ Expanded and updated section on carbohydrate use
before, during, and after exercise

* New table outlining optimal carbohydrate intake
during various types of exercise and sports

* New tables detailing the characteristics of the most
current sports carbohydrate products

¢ Discussion of carbohydrate products developed and
marketed for use by athletes in various sports and
exercise situations



Chapter 5: Proteins

e Extensive revision of pre-, during, and postexercise
protein recommendations

e More information about whey and casein

e Expanded section on the role of protein in the im-
mune system and the impact of endurance exercise

e Explanation of how amino acids act as regulators of
critical metabolic pathways

¢ Sidebar that explores the strategies used by some
athletes to maximize skeletal muscle mass

* Expanded section on protein and amino acids sup-
plements, including summary table of safety and
effectiveness. New supplements include beta-alanine,
growth hormone releasers, and nitric oxide

Chapter 6: Fats

¢ More information on trans fats and omega-3 fatty
acids

¢ Discussion of the role that omega-3 fatty acids
in foods and as supplements may play in offsett-
ing acute inflammation and chronic immune
dysfunction

e Updated caffeine recommendations for athletes

Chapter 7: Water and Electrolytes

* Added information on water content of various
beverages

e New information and table on electrolytes

e Enhanced information on hyponatremia

e Updated discussion on exercise-associated muscle
cramping

e Updated information and table on sodium-containing
products

* New tables detailing the composition of various pre-
exercise beverages, and beverages used during and
after exercise

e Updated, reorganized, and expanded section on fluid
intake strategies before, during, and after exercise

e Updated and reorganized section on individualized
planning to meet fluid and electrolyte needs

Chapter 8: Vitamins

e New section added on the function of vitamins in
growth and development

e Substantial amount of material added about
vitamin D, including the 2010 revisions to the DRI

¢ Added information about quercetin

Chapter 9: Minerals

¢ Chapter reorganization to match the organization of
the vitamin chapter, to the extent possible

* Expansion and reorganization of the section on the
role of minerals in bone formation

* New information about average daily calcium intake
and inclusion of the 2010 revisions to the DRI for
calcium and vitamin D

e User-friendly chart explaining iron-related blood tests
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Chapter 10: Diet Planning: Food First, Supplements
Second

e Updated estimate of daily energy need for male and
female athletes

e Explanation of the role that solid fats and added
sugars (SoFAS) play

¢ Completely revised sections on food and fluid intake
before, during, and after exercise

¢ Updated and expanded section on caffeine

e Table summarizing the safety and effectiveness of
more than 20 dietary supplements

Chapter 11: Weight and Body Composition

e Graphics and artwork updated and streamlined for
improved readability

e Updated information on body fat ranges for athletes
in selected sports

e Updated references for norms for body compo-
sition

e Revised and expanded section on the relationship of
body composition and weight to athletic performance

¢ Updated section on changing body composition to
enhance performance with new research

e Reorganized discussion of weight certification in
sports

¢ Revised and updated section on supplements used to
change body composition

e New section on the supplement bitter orange

Chapter 12: Disordered Eating and Exercise Patterns
in Athletes (New Chapter Order)

e Updated incidence and prevalence statistics

e Updated information on the Female Athlete Triad,
including the American College of Sports Medicine
position paper issued in 2007

Chapter 13: Diet and Exercise for Lifelong Fitness and
Health (New Chapter Order)

¢ Updated guidelines including Dietary Guidelines for
Americans, 2010, and Physical Activity Guidelines
for Americans, 2008

* Repositioning and expanding the section on over-
weight and obesity to better illustrate the fundamen-
tal role of weight in chronic-disease prevention and
treatment

* More information about childhood and adolescent
obesity

* New section about how the body regulates weight

* Updates on all chronic diseases, including hyperten-
sion, diabetes, heart disease, metabolic syndrome,
osteoporosis, and lifestyle-related cancers

¢ Information about the role that solid fats and added
sugars (SoFAS) play in chronic disease, particularly
heart disease

* Added section on the role of population-level changes
that may help to initiate or sustain individual behavior
changes
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Appendixes

e The DASH (Dietary Approaches to Stop Hyperten-
sion) Eating Plan updated with 2010 Dietary Guide-
line for Americans information

e New USDA Food Patterns including lacto-ovo veg-
etarian and vegan adaptations

¢ U.S. Food Exchange System updated to 2008 edition

e New step-by-step directions, enhanced equations,
and clear examples for determining energy expen-
diture rate and total energy expenditure for specific
physical activities from the Compendium of Physi-
cal Activities

e Updated normative percentile values for maximal
oxygen consumption for men and women

e Updated detailed graphics for glycolysis, the Krebs
cycle, the electron transport chain, and B-oxidation

e NCAA bylaw on use of banned drugs updated to
2010-11 version

¢ Updated normative percentile values for percent
body fat for males and females

Instructor and Student Resources

PowerLecture

This convenient tool makes it easy for instructors to
create customized lectures. Each chapter includes the
following features, all organized by chapter:

e Lecture slides

e All chapter art and photos

e Animations and videos

e [nstructor's Manual, featuring summaries of chapter
concepts, chapter outlines, and suggested activities
and assignments

e Test Bank, including more than 1,400 questions in
multiple-choice, true/false, matching, fill-in-the-
blank, and essay formats

e ExamView® testing software preloaded with the Test
Bank items

This single disc places all the media resources at your
fingertips.

Nutrition CourseMate

Cengage Learning’s Nutrition CourseMate brings course
concepts to life with interactive learning, study, and exam
preparation tools that support the printed textbook, or
the included eBook. With CourseMate, professors can
use the included Engagement Tracker to assess student
preparation and engagement. Use the tracking tools to
see progress for the class as a whole or for individual stu-
dents. Students can access an interactive eBook, chapter-
specific interactive learning tools, including flashcards,
quizzes, videos, and more in their Nutrition CourseMate,
accessed through CengageBrain.com.

Diet Analysis+
We have updated Diet Analysis+, the market-leading
diet assessment program for Nutrition, to make it

more useful for Exercise and Health Science courses.
The user can easily create a personalized profile based
on height, weight, age, sex, and activity level, including
additional features to measure body frame, BMI, girth
in centimeters, skinfold in millimeters, and exercise
and resting heart rates. Its dynamic interface makes
it easy to track calories, carbohydrates, fiber, proteins,
fats, vitamins, and minerals in foods, as well as deter-
mine whether nutrient needs are being met. The pro-
gram'’s Enhanced Search functionality allows users to
filter food by category—improving search precision
and making it easier to find certain foods.

Global Nutrition Watch

Updated several times a day, Global Nutrition Watch
is an ideal resource for classroom discussion and re-
search projects. You and your students get access to
information from trusted academic journals, news
outlets, and magazines, as well as videos, primary
sources, podcasts, and much more.

Walkdlife Elite Model Pedometer

This pedometer tracks steps, elapsed time, distance,
and calories expended. The pedometer includes an
extra-large digital display with a hinged protective
cover, and comes with instructions outlining how to
use the tool most effectively. It can be used as part of
an in-class activity or as a tool to increase awareness
and encourage students to simply track their steps and
walk toward better fitness. This is a valuable resource
for everyone, and at $15 when bundled with the text,
this pedometer is a deal!
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