_uonLINN

LIFE




This page is intentionally left blank.



WHAT'S A SERVING SIZE?

How Much Should I Eat Each Day?

-

.‘ﬁ i MyPlate food guidance system helps you decide how much of
or E Q —_— i each food you should eat daily. Go to www.ChooseMyPlate.gov
1 medium peach 3 apricots tennis ball for information on recommended amounts. Here is an example

of what one day’s worth of food might look like if you are eating

SLINYA

“ 2,200 calories per day.
2 large plums 2 tennis balls
or or 4”%1?9 Meals with Foods High in Nutrient Density
— sy, BREAKFAST
- . - N 1 cup cooked oatmeal with
1 medium apple 1 h o d | Tcu mi;’éd berries baseball 1/2 cup skim milk
PP cup chopped apples P 1 slice whole-wheat toast with
- 1 tsp. butter
6 fl. oz grapefruit juice
\ — \
— 8y
¥ h 6% -
1 8-inch banana 1/2 cup raisins 1/2 baseball
SNACK
1 peeled orange
- 1 cup nonfat yogurt
compare
= with
1 cup (8 fl. 0z) 100% fruit juice 16 fl. oz 12 fl. oz
1 serving of vegetables looks like:
< % % 'LUNCH
m or — %9 i Turkey sandwich
— S S 3 oz turkey breast
Y T a—— 2 sliceswhole-grain bread
§; ) 3 tsp. Dii
m 2 cups lettuce 2 cups leafy greens 2 baseballs 3 Sf:es Hr‘e’:thﬁf:Eges
2 leaves red leaf lettuce
a = 1 cup baby carrot with
> 4’@,,{““ broccoli crowns
or — G4 20 fl. 0z (2.5 cups) water
: i e i ) 1 baseball
r" 1 cup cooked broccoli SNACK
1/2 whole-wheatbagel
m - ‘ ~. 1 tbsp.peanut butter
m N i } 1 medium apple
7 baby carrots ‘ 1 large bell pepper 1 medium potato 1 mouse
1 serving of dairy looks like:
U 4 fr— DINNER
:> - Spinach salad
1-1/2 oz cheese 1 cup fresh spinach leaves
— 1/4 cup diced tomatoes
w y 1/4 cup diced green pepper
B g . / 1/2 cup kidney beans
’-4 Ny (P — [ 1 tbsp. fat-free Italian
: . g salad dressing
8 oz yogart 1/2 coplek cream ght bulb 3 ol e e
1/2 cup steamed broccoli
[z 8 fl. oz (1 cup)skim milk
compare or @
L y

1 cup (8 fl. oz) milk with 16 fl. oz 12 1. oz



How Much Do I Eat?

When you’re creating a healthful diet for yourself, or
doing a diet assessment project, it's important to keep in
mind not only the types of foods you eat, but also how
much. However, it can be difficult to know what a partic-
ular number of cups, ounces, or ounce-equivalents looks
like. Here is a visual tip sheet that will help you translate
the food on your plate into common serving sizes. Tear it
out and bring it with you to the dining hall, the café, or
the kitchen table.

A “Hand-y” Way to Estimate
Serving Size
The following photos show how to judge serving sizes

with something you always have with you—your hand.

A woman’s palm
is approximately
3 ounces of
cooked meat,
chicken, or fish

(@)

A woman’s fist is
about 1 cup of

pasta or vegetables
(a man’s fist is the
size of about 2 cups)

(b)

About 1 tbsp. of
vegetable oil

(c)

1 serving of grains looks like:

SNIVHDO

or

B o

L4
< >

6
1/2 cup pasta

S

(G

gy

1/2 baseball

1 slice bread

>

1 cup cereal

1 piece cornbread

one 6-inch tortilla

one 3-inch (mini) bagel

1 serving of meat or beans looks like:

SNVHd ® LVHIN

or or or —
3 oz chicken 5 oz steak mouse
3 oz fish checkbook
4
- @ -
\\ / — @
1/2 cup garbanzo beans 1/2 cup pinto beans light bulb
% i or or 4 —
1 oz peanuts 1 oz almonds 2 T. peanut butter ping pong ball

1 serving of fats looks like:
]

1 t. butter

1 oz potato chips

1 T. salad dressing

-
sl

2 T. cream cheese

or

NS—

2 T. olive oil

ping pong ball

One “drink” of alcohol is defined as the amount of

"TOHOD'IV

a beverage that provides 1/2 fl. oz of alcohol, which
normally equals 1-1/2 oz of distilled spirits, 5 oz of

wine, or 12 oz of beer or wine cooler.
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Welcome to Nutrition for Life,
Fourth Edition!

Why We Wrote the Book

You stop at the convenience store for a snack. Blaring across the front of a bag of
chips is the banner No Trans Fats! while a bag of pretzels claims Now with Whole
Grains! What do these claims really mean, you wonder, and why should you care?
You buy the chips and take them to a party, where a football game is on TV. It’s half-
time and an athlete is pushing some new protein supplement. A friend comes up
and offers you a can of something called Action! “It’s this new high-energy drink,”
he explains. But then your roommate snickers, “Yeah, and the caffeine in it can give
you a heart attack! You know, they’ve banned that stuff in France!”

No doubt about it, nutrition is a hot topic, but do you ever wind up with
information overload? Everybody claims to be an expert, but what’s their
advice based on? Is it reliable? How do you navigate through the endless
recommendations and arrive at a way of eating that’s right for you—one that
energizes you, allows you to maintain a healthful weight, and helps you avoid
disease and promote good health?

We Wrote This Book to Help You
Answer These Questions

Nutrition for Life began with the conviction that students would benefit from an
engaging, accurate, and clear textbook that links essential nutrition content to
their own health and encourages them to make nutrition part of their everyday
life. As authors and educators, we know that students have a natural interest in
their body, their health, their weight, and their success in sports and a range of
life activities. By demonstrating how nutrition relates to these interests, Nutrition
for Life, Fourth Edition, empowers students to reach their personal health and
nutritional goals. We use multiple strategies to capture students’ interest, from
highlighting how nutrients are critical to health, to discussing the vitamins and
minerals based on their clear functions within the body, to a variety of special
features and activities that bring nutrition to life. Throughout the text, material
is presented in a lively narrative style that consistently links the essential facts to
students’ lifestyles and goals. Information on current topics and research keeps the
inquisitive spark alive, illustrating that nutrition is very much a “living” science,
and the source of ongoing debate, research, and interest. We present nutritional
basics in an easy-to-read, friendly narrative with engaging features that reduce
students’ apprehensions and encourage them to apply the information directly to
their lives. We’ve also ensured that the organization and flow of the content and
the art work together to provide a learning resource that is enjoyable to engage for
both instructors and students.

As educators, we’re familiar with the myriad challenges of presenting nutrition
information in the classroom, and we have included tools in the book and ancillary

materials that will assist instructors in successfully meeting these challenges. Through

broad instructor and student support with print and media supplements, we hope to
contribute to the excitement of teaching and learning about nutrition: a subject that
affects all of us, one so important and relevant that correct and timely information
can make the difference between health and disease.
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Features of Nutrition for Life

The following features are integrated throughout Nutrition for Life, Fourth Edition,
to help you learn, study, and apply all the fascinating concepts of nutrition to your
own life. As you read through each chapter, be sure to look at the feature boxes and
test your knowledge with the Review Questions. You can also find more information,
resources, and self-quizzing activities in the Study Area of MasteringNutrition.

Test Yourself questions are located at the beginning of each chapter. These
targeted prompts will help you dispel common myths about nutrition. The
answers can be found at the end of each chapter.

Learning Outcomes are a new feature to this edition and highlight key lessons
students should take away from each section. The Learning Outcomes have been
repeated throughout the chapter so students can regularly stop and evaluate their
understanding of the main concept.

What About You? feature boxes help you figure out where you stand with regard
to important nutrition issues. This feature, appearing in most chapters, provides
self-assessment prompts and exercises that enable you to determine whether your
diet and lifestyle are as healthful as they could be, and whether you should be
concerned about any particular nutrition-related issues.

Game Plan feature boxes offer detailed strategies for adopting healthful eating and
lifestyle changes. They have been updated and reconfigured in this edition into a
consistent checklist format, making it even easier to follow the recommended tips
and guidelines.

Nutrition Label Activities will show you how to evaluate the labels from actual
food products so that you can make educated decisions about the foods you
consume. Updated for this edition, these activities have been made even more
interactive, providing hands-on practice that you can apply when you do your
own food shopping. Answers to Nutrition Label Activities, when applicable, can
be found in MasteringNutrition.

Nutrition Myth or Fact? feature boxes provide the facts behind the hype
surrounding many current nutrition and dietary issues. They dispel common
misconceptions and show you how to critically evaluate information you
encounter every day from the Internet, media sources, and your peers.

Highlight feature boxes provide deeper background into topics you’ll recognize
from the Internet, mass media, and popular culture, including issues such as
sports beverages, alternative sweeteners, and fad diets. Highlight boxes review
the facts and theories surrounding widely discussed subjects and help you sort
out the core issues they relate to.

Foods You Don’t Know You Love Yet feature boxes describe “emerging foods”
you might not be familiar with (and which pack a surprising nutritional punch)
or more common foods you might have overlooked.

What Can I Do Today? appears at the end of each chapter and prompts you to
think in active, concrete ways about three key things you can do right now to
incorporate your new nutritional knowledge into your life.

Nutrition Online icons appear throughout each chapter, directing you to web
links, videos, podcasts, and other useful online and new media resources.
Healthwatch sections found throughout the text are special subject areas designed
to highlight the health effects of various key nutrients and foods, illuminating the
consequences of diet on your health.

Recaps are placed strategically throughout each chapter to clearly review

and highlight the key points, helping you to grasp the full concepts in easily
understood terms.

Organization of vitamins and minerals is unique in this book. Traditionally,
students are taught vitamin and mineral content by memorizing each nutrient,
along with its deficiency and toxicity symptoms. We’ve found that, with that
approach, students quickly forget the information and don’t truly understand
why these nutrients are important and how they affect the body. In Nutrition

for Life, Fourth Edition, we organize the vitamins and minerals based on their
functions inside your body, giving you a framework for understanding why they’re
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important, what they do, and what happens when you don’t get enough—or get
too much!—of each one. This breakthrough approach has enjoyed enormous
success and popularity with students and instructors alike.

® Art, photos, and tables in this edition have been updated and designed to take
you clearly through your body’s processing of nutrients. Figures are constructed
to show step-by-step what happens to the food you eat, as well as which foods
are good sources of key nutrients. Photos illustrate various conditions created by
deficiency and toxicity and identify foods that you may not immediately think of
as good sources for specific nutrients.

® Chapter Summaries have been added and have been correlated to Learning
Outcomes so students can see what the standout lessons are for each section.

® Review Questions at the end of each chapter help you assess your retention
and understanding of the material covered in each chapter. Answers to Review
Questions appear at the end of the book.

® Web Links at the end of each chapter identify additional web-based resources
for further information and study.

® References, located in this edition at the end of the book, provide students with
references to all the research used within the chapters.

New to the Fourth Edition

For this edition, our goal was to make the book even more practical and relevant to
students in applying the information to their own lives. We also wanted to include
more material on how to evaluate nutrition information and to provide the most
up-to-date and accurate nutrition information currently available.

New to this edition, we have added Learning Outcomes to each chapter, allowing
students to track their own understanding and knowledge of the key concepts of
each chapter. Each Learning Outcome has been correlated to the individual sections
so students know what to focus on. The Review Questions and Chapter Summary
bullet points have also been correlated to Learning Outcomes in an integrated Study
Plan so the message and key points are repeated throughout the chapter.

Also new to this edition are dynamic and eye-catching full-page Focus Figures
that depict some of the most important and complex processes or concepts discussed
in the chapter. These figures provide a visual, step-by-step walkthrough that will help
students understand and master these topics.

Another new feature is the Meal Focus Figures. These figures depict one day’s
poor meal choices versus healthy meal choices and provide a nutrient analysis of
each day’s meals so that students can compare the nutritional differences. Each
Meal Focus Figure shows students two different options for breakfast, lunch,
and dinner.

In addition to these exciting new features in this edition, we have modified or
expanded many of the existing features to be even more practical, often appearing
as worksheets or checklists that students can work through. The design and art
programs have been updated with dynamic colors to add to visual clarity and interest.
To provide a focused and streamlined text, we’ve moved the Nutri-Case features and
Cooking 101 videos online where they will be available through MasteringNutrition.
The visual summary of features in the front of the book provides an overview of
these and other important features in the fourth edition. For specific changes to each
chapter, please see below.

Chapter 1

® Added Learning Outcomes and revised and updated Test Yourself questions

® Updated Figure 1.4 with new statistics on obesity

® Replaced DRI figures with a new Focus Figure

® Replaced former Figure 1.7 comparing high- versus low-density meals with new
Meal Focus Figure

Replaced Mediterranean diet pyramid and Latin diet pyramid with “plate” versions
to correspond to MyPlate. Deleted Asian diet pyramid.
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Chapter 2

Added Learning Outcomes and revised and updated Test Yourself questions
Deleted former Figure 2.3 on the organization of the human body

Replaced figure of gastrointestinal tract anatomy with new Focus Figure
Replaced figure of absorptive features of the small intestine with new Focus Figure
Fully updated the information about nutrigenomics in the Nutrition Myth

or Fact? box

Fully updated the information about probiotics—and added prebiotics—to the
Highlight box

Expanded content discussing the importance of fiber to GI health

Moved figure of enzyme function from the protein chapter to this chapter, where
enzymes are first discussed

Updated content on ulcers

Updated content and figure on GERD

Added information on non-celiac gluten sensitivity

Updated the Review Questions

Chapter 3

Added Learning Outcomes and revised and updated Test Yourself questions
Moved table of terms related to grains into the Highlight on what constitutes
a whole grain

Replaced figure of carbohydrate digestion with new Focus Figure

Updated information on glycemic index and load

Revised information on high fructose corn syrup

Converted the Highlight on artificial sweeteners into a narrative section and
entirely updated it

Replaced former Figure 3.14 comparing high- versus low-fiber meals with new
Meal Focus Figure

Slightly expanded the information on the consequences of uncontrolled diabetes
Deleted former Figure 3.15 (race/ethnicity graph of type 2 diabetes)

Chapter 4

Added Learning Outcomes and revised and updated Test Yourself questions
Updated information on trans fats to reflect FDA preliminary finding on partially
hydrogenated oils (PHOs) no longer being recognized as safe

Moved information on Urquhart’s research with the Inuits from the Nutrition
Milestone into the narrative

In the Nutrition Myth or Fact? box on butter versus margarine, added a table
providing nutritional information

Added information on the role of steroids in steroid hormones

Replaced former Figure 4.7 of lipid digestion with new Focus Figure

Added a new Meal Focus Figure comparing meals high and low in saturated fat
Moved the information and table comparing reduced-fat, low-fat, and nonfat foods
from a separate Highlight box into the Nutrition Label Activity on fat on food
labels

Deleted the discussion of fat replacers

Added chia seeds and pumpkin seeds to the Foods You Don’t Know You Love Yet
on flaxseeds

Replaced former Figure 4.12 of photos of atherosclerotic blood vessels with full-
page atherosclerosis Focus Figure

Chapter 5

Added Learning Outcomes and revised and updated Test Yourself questions
Moved former Figure 5.5 on enzymes to Chapter 2 where enzymes are introduced
Replaced former Figure 5.7 on protein digestion with new Focus Figure

Slightly expanded information on the waste products of protein digestion
Reorganized the discussion of protein deficiency and protein excess to improve flow
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Fully updated the Nutrition Myth or Fact? box on high-protein diets

Added a new Meal Focus Figure comparing meals with poor versus healthful

protein sources

Fully updated the Highlight on soy and moved tips on increasing soy into the
Game Plan on adding legumes to your diet

Fully updated the information on protein and amino acid supplements

Fully updated the information on vegetarian diets and replaced the vegetarian
food pyramid with a link to the Vegetarian Resource Group’s vegan MyPlate

Chapter 6

Added Learning Outcomes and revised and updated Test Yourself questions
Updated the information on vitamin DRIs

Added a new narrative section called Vitamins Are Vulnerable on preventing
excessive losses during storage and cooking

Converted the information on dietary supplements—which had been in a
Highlight box—into a narrative section and updated to include new research
questioning the benefits of MVM supplements for most consumers, and removed
information on functional foods (which is now mentioned in Chapter 2)

Added a new Meal Focus Figure comparing meals poor versus rich in a variety
of vitamins

Chapter 7

Added Learning Outcomes and revised and updated Test Yourself questions
Revised chapter-opening story to introduce both osteopenia and osteoporosis
Expanded modestly the content on sodium in foods, specifically on sodium
in fast foods

Added a new figure identifying key components of the DASH diet

Simplified the figure showing the structure of hemoglobin

Added a bulleted list of tips for boosting iron intake

Expanded the discussion on osteoporosis prevention

Chapter 8

Added Learning Outcomes and revised and updated Test Yourself questions
Revised the chapter opener to introduce the FDA’s concerns related to energy
drinks

Fully revised and updated the discussion of sources of drinking water
Shortened the discussion of tea

Added a new discussion of alkaline water and black water as examples of many
types of bottled water marketed with ungrounded health claims

Fully revised, updated, and expanded the discussion of energy drinks

Added a discussion of coconut water

Added a discussion of the Calorie costs of alcoholic beverages

Chapter9

Added Learning Outcomes and revised and updated Test Yourself questions
Updated the chapter opener

Added information on new research into the protective effects of being modestly
overweight

Replaced the former figure on the energy balance equation with a new Focus
Figure and added a brief discussion of the limitations of the energy balance
equation

Added photos for visual interest to the table on the energy costs of physical
activities

Fully updated the information on the genetic, metabolic, and social factors
influencing body weight

Added a new Meal Focus Figure comparing meals high in empty Calories versus
lower Calorie meals high in nutrient density
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Deleted Figure 9.12, the graph that showed rising rates of childhood obesity
Fully updated the information on pharmacologic and surgical treatments

for obesity

Fully revised the material on eating disorders to reflect DSM-5 classifications

Chapter 10

Added Learning Outcomes and revised and updated Test Yourself questions
Updated the chapter opener

Comprehensively revised and updated the information on designing a quality
fitness program

Replaced former Figure 10.6 with a new Focus Figure on energy use during
physical activity

Condensed the narrative on dehydration, heatstroke, and other heat-related
problems, because these are discussed fully in Chapter 8

Modestly expanded the information on ergogenic aids

Chapter 11

Added Learning Outcomes and revised and updated Test Yourself questions
Modestly condensed the discussions of a pregnant woman’s specific nutrient
needs and of smoking and substance abuse during pregnancy

Modestly condensed the section on breastfeeding

Deleted the former Nutrition Myth or Fact? box on feeding a vegan diet to toddlers
Replaced the MyPyramid for Kids poster with the new MyPlate food plan for
preschoolers

Revised and expanded the material on school lunches

Revised and expanded the material on food insecurity among children

Fully updated the discussion of obesity in children

Replaced the old Tufts food pyramid for older adults with the new Tufts MyPlate
for Older Adults

Expanded the discussion of polypharmacy among older adults

Fully revised the discussion of calorie restriction to boost life span

Chapter 12

Added Learning Outcomes and revised and updated Test Yourself questions
Replaced the chapter introduction to highlight the problem of norovirus

Fully updated all foodborne illness statistics and governmental regulations related
to food safety

Updated and expanded discussion of the viral sources of foodborne illness
Entirely updated Table 12.2 on the six most common bacterial causes of foodborne
illness

Updated the data in the Nutrition Myth or Fact? feature box on mad cow disease
Revised and expanded the discussion of toxins in foods, for example, toxic algae
Replaced FightBac figure with similar figure from foodsafety.gov

Included link to FSIS information on thawing foods safely

Deleted Thermy figure

Updated information on the GRAS list, including FDA proposal to remove PHOs
Fully updated all information on GMOs, including in the Highlight feature box
Discussed effects of endocrine disruptors—BPA, phthalates, and dioxins—as
residues in foods

Updated research into the increased nutrients and reduced pesticide levels of
organic foods

Added EWG’s “Dirty Dozen” and “Clean Fifteen” lists of pesticide levels in foods
Comprehensively revised the chapter-closing section on the food movement,
including the discussions of sustainability issues, food diversity, slow food, local
food, food equity, food insecurity, and fair trade

Moved the discussion of global food insecurity to the website
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Appendices and Back Matter

Appendix A is The USDA Food Guide Evolution, which provides an overview

of the development of the USDA nutritional recommendations and MyPlate
Appendix D is the most up to date Choose Your Food List for Diabetes from 2014
which provides a variety of meal planning choices for carbohydrates, proteins,
beverages, and many more

Available on MasteringNutrition are the Cooking 101 Videos and Glossary, with
adaptations from the Eat Right! Healthy Eating and Beyond print ancillary,
including recipes, shopping lists, tips for eating on a budget, and essential cooking
terms and concepts

The 2010 Dietary Guidelines are posted on the inside front cover of the text.
Located on the inside back cover, and in adjoining back pages of this text, are the
current Tolerable Upper Intake Levels (ULs) for Vitamins and Elements (minerals),
and the Dietary Reference Intakes (DRIs) for Macronutrients, Vitamins, and
Elements (minerals)

Xv
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So Many Options for Your Students

—_—

Students today want options when it comes to their learning and
especially their textbooks. Nutrition for Life gives students the flexibility
they desire, offering a wide range of formats for the book and a large
array of online learning resources. Let your students find a version that

works best for them!

Whether it’s on a laptop,
tablet, or cell phone, Nutrition
for Life lets students access
media and other tools about
nutrition.

Nutrition for Life
MasteringNutrition with eText

0-133-98327-7 / 978-0-133-98327-2

Available at no charge within MasteringHealth, the Pearson
eText 2.0 version of Access to Health gives students access

to the text whenever and wherever they have access to the

Internet. Features of the eText now include:

e Now available on smartphones and tablets.

e Seamlessly integrated videos and other rich media.

e Accessible (screen-reader ready).

e Configurable reading settings, including resizable type
and night reading mode.

e Instructor and student note-taking, highlighting,
bookmarking, and search.

Nutrition for Life
CourseSmart eTextbook

0-133-90244-7 / 978-0-133-90244-0

CourseSmart eTextbooks are an exciting new choice for
students looking to save money. As an alternative to
purchasing the print textbook, students can subscribe to the
same content online and save up to 40% off the suggested
list price of the print text. Go to www.coursesmart.com.

Nutrition for Life Books a La Carte
0-133-99319-1/978-0-133-99319-6

Books a la Carte features the same exact content as
Nutrition for Life in a convenient, three-hole-punched,
loose-leaf version. Books a la Carte offers a great value for
your students-this format costs 35% less than

a new textbook package.

Pearson Custom Library: You Create
Your Perfect Text

www.pearsonlearningsolutions.com/custom-library

Nutrition for Life is available on the Pearson Custom Library,
allowing instructors to create the perfect text for their
course. Select the chapters you need, in the sequence you
want. Delete chapters you don’t use: Your students pay only
for the materials you choose.

No matter the format, with each new copy of the
text students will receive full access to the Study
Area of MasteringNutrition, providing a wealth
of videos, MP3 study podcasts, animations, and
more. Give your students all the learning options
with Nutrition for Life.

xvii


http://www.coursesmart.com
http://www.pearsonlearningsolutions.com/custom-library

This page is intentionally left blank.



acknowledgments

It is always eye opening to write a textbook and realize how many people actually
contribute to the final, completed product!

We would like to thank the fabulous staff at Pearson Higher Education for
their incredible support and dedication to this book. Frank Ruggirello, Publisher,
committed extensive resources to ensuring the quality of this text, and his support
and enthusiasm helped us maintain the momentum we needed to continue to
enhance this project. Our Acquisitions Editor, Sandy Lindelof, encouraged us to be
authors and provided unwavering support and guidance throughout the entire process
of writing and publishing this book. We could never have written this text without the
exceptional writing and organizational skills of Laura Bonazzoli, our Developmental
Editor. Laura’s energy, enthusiasm, and creativity significantly enhanced the quality
of this text. Tu-Anh Dang-Tran, our dedicated Project Manager, kept us sane and
focused with her excellent editorial skills. And Leah Sherwood, Editorial Assistant,
managed endless critical details and tasks with grace and aplomb.

We also extend our deep gratitude to our wonderful contributor, Linda Vaughan,
who expertly developed and enhanced the fluids and life cycle chapters in this and
the previous editions. We would also like to gratefully acknowledge Carole Conn of
the University of New Mexico for her contributions to the first edition and her efforts
and research on global nutrition issues.

Multiple talented players helped build this book in the production and design
process as well. Lynn Steines and the skilled team at S4Carlisle Publishing Services
kept manuscripts moving through the production process and expertly tracked
every minute detail. Eric Schrader supervised the art and photo programs, and Steve
Merland and Jen Simmons researched photos. Elise Lansdon, with the excellent
guidance of Marilyn Perry, created a beautiful interior text and cover design.

We can’t go without thanking the marketing and sales teams, especially Neena Bali,
Executive Marketing Manager, who has worked so hard to get this book out to those
who will benefit most from it.

Our goal of meeting instructor and student needs could not have been realized
without the strong team of educators and editorial staff who worked on the
substantial supplements for Nutrition for Life. Pat Longoria adroitly updated and
revised the comprehensive Test Bank, and Southern Editorial authored the wonderful
Instructor Manual. Anna Page did a fabulous job updating the Lecture Outline and
Quiz Show PowerPoint. Special thanks to Chelsea Logan who masterfully guided
the development of the Teaching Toolkit DVD package and its assets. Additionally,
thanks to Liz Winer for heading up the coordination and development of the
MasteringNutrition website.

Finally, we would also like to acknowledge the many colleagues, friends, and
family members who helped us along the way. Janice would especially like to thank
her family and friends, who have been so wonderful throughout her career. She also
thanks her colleagues and students, who continue to challenge her and contribute
significantly to her deep enjoyment of teaching and nutrition-related research.
Melinda would specifically like to thank her husband, Steve Carroll, for the patience
and understanding he has shown through this process—once again. He has learned
that there is always another chapter due! Melinda also thanks her family, friends,
and professional colleagues for their support and attentive listening through this
whole process. They have all helped make life a little easier during this incredibly
busy time.

Xix



XX

Acknowledgments

Reviewers
First Edition

Cassandra August, Baldwin-Wallace College

Gale Cohen, Mercer County Community College

K. Shane Croughton, University of Wyoming

Johanna Donnenfield, Scottsdale Community College
Sally Ebmeier, Wayne State College

Renee Finnecy, Mercyhurst College

Anne Holmes, Luzerne County Community College
Caryl Johnson, Eastern New Mexico University

U. Beate Krinke, University of Minnesota

Barbara K. McCahan, Plymouth State University

Anna M. Page, Johnson County Community College
Susan Rippy, Eastern Illinois University

Janet Schwartz, Framingham State College

Jane Burrell Uzcategui, California State University, Los Angeles
Andrea Villarreal, Phoenix College

Green T. Waggener, Valdosta State University

Diane Wagoner, Indiana University of Pennsylvania
Melissa Wdowik, University of North Carolina, Charlotte
Louise Whitney, Lansing Community College

Cynthia A. Wilson, Seattle Central Community College

Second Edition

Cassandra August, Baldwin-Wallace College

Valerie J. Benedix, Clovis Community College

Anne K. Black, Austin Peay State University

K. Shane Broughton, University of Wyoming

Fay C. Carpenter, Housatonic Community College

Gale Cohen, Mercer County Community College

Paula Cochrane, New Mexico Community College
Johanna Donnenfield, Scottsdale Community College
Sally Ebmeier, Wayne State College

Renee Finnecy, Mercyhurst College

Gary Fosmire, Pennsylvania State University

Anne Holmes, Luzerne County Community College
Caryl Johnson, Eastern New Mexico University
Jayanthi Kandiah, Ball State University

U. Beate Krinke, University of Minnesota

Barbara J. McCahan, Plymouth State University

Karen E. McConnell, Pacific Lutheran University
Karen Meyers, University of Central Oklahoma

Anna M. Page, Johnson County Community College
Roseann L. Poole, Tallahassee Community College
Susan Rippy, Eastern Illinois University

Janet Schwartz, Framingham State College

Jane Burrell Uzcategui, California State University, Los Angeles
Andrea Villarreal, Phoenix College

Green T. Waggener, Valdosta State University

Diane Wagoner, Indiana University of Pennsylvania
Melissa Wdowik, University of North Carolina, Charlotte
Louise Whitney, Lansing Community College

Cynthia A. Wilson, Seattle Central Community College
Maureen Zimmerman, Mesa Community College



Third Edition

Susan Asanovic, Norwalk Community College

Tom Brennan, Macomb Community College

Nancy Graves, University of Houston

Peg Johnston, University of Nebraska — Kearney
Shawnee Kelly, Penn State University

Michelle Pecchino, Merced College

Jennifer Ravia, University of Arizona

Beverly Roe, Eric Community College — South Campus
Andrea Villarreal, Phoenix College

MasteringNutrition™ Faculty Advisory Board

Brian Barthel, Utah Valley College

Melissa Chabot, University at Buffalo — The State University of New York
Julia Erbacher, Salt Lake Community College

Carol Friesen, Ball State University

Urbi Ghosh, Oakton Community College

Judy Kaufman, Monroe Community College

Michelle Konstantarakis, University of Nevada, Las Vegas
Milli Owens, College of the Sequoias

Janet Sass, Northern Virginia Community College

Dana Sherman, Ozarks Technical Community College
Priya Venkatesan, Pasadena City College

Acknowledgments



This page is intentionally left blank.



brief contents

Nutrition: Making It Work for You

The Human Body: Are We Really What We Eat?

Carbohydrates: Plant-Derived Energy Nutrients

Fats: Essential Energy-Supplying Nutrients

Proteins: Crucial Components of All Body Tissues

Vitamins: Micronutrients with Macro Powers

Minerals: Building and Moving Our Body

Fluid Balance, Water, and Alcohol

Achieving and Maintaining a Healthful Body Weight

Nutrition and Physical Activity: Keys to Good Health

Nutrition Throughout the Life Cycle

Food Safety, Technology, and the New Food Movement

Appendices

References

Answers to Review Questions

Glossary
Index

Credits

38

69

100

129

155

192

225

250

293

326

368

A-1
R-1
AN-1
GL-1
IN-1
CR-1

xxifi



This page is intentionally left blank.



contents

What Is Nutrition, and Why Is It Important? 2
Nutrition Is One of Several Factors Supporting Wellness 3
A Healthful Diet Can Prevent Some Diseases and Reduce Your Risk for Others 3
What Are Nutrients? 5
Carbohydrates, Fats, and Proteins Are Macronutrients That Provide Energy 5
Vitamins and Minerals Are Micronutrients 7
Water Supports All Body Functions 8
What Is a Healthful Diet? 9
A Healthful Diet Is Adequate 9
A Healthful Diet Is Moderate 9
A Healthful Diet Is Balanced 9
A Healthful Diet Is Varied 9
How Can You Design a Diet That Works for You? 10
Use the Dietary Reference Intakes to Figure Out Your Nutrient Needs 10
FOCUS FIGURE Dietary Reference Intakes (DRIs) 11
Follow the Dietary Guidelines for Americans 12
MEAL FOCUS FIGURE Optimizing Nutrient Density 13
The USDA Food Patterns 15
Read Food Labels 21
FOCUS FIGURE The Nutrition Facts Panel 24
Where Can You Turn for Nutrition Advice? 26
Trustworthy Experts Are Educated and Credentialed 27
Government Agencies Are Usually Trustworthy 28

Professional Organizations Provide Reliable
Nutrition Information 28

How Can You Interpret the Results of Research
Studies? 29

Research Involves Applying the Scientific Method 29
Various Types of Research Studies Tell Different Stories 31

Use Your Knowledge of Research to Help You Evaluate
Nutrition Claims 32




XXVi Contents

The Human Body: Are We Really
What We Eat? 38

Why Do We Want to Eat What We Want to Eat? 39

The Hypothalamus Prompts Hunger in Response to Various Signals 39

Environmental Cues Trigger Appetite 41

Are We Really What We Eat? 43

What Happens to the Food We Eat? 46
Digestion Begins in the Mouth 46

FOCUS FIGURE Digestion Overview 47
The Esophagus Transports Food into the Stomach 49
The Stomach Mixes, Digests, and Stores Food 50

Most Digestion and Absorption Occurs in the
Small Intestine 51

FOCUS FIGURE Small Intestine Structure and Function 53
The Large Intestine Stores Food Waste Until It Is Excreted 55

HEALTHWATCH What Disorders Are Related
to Digestion, Absorption, and Elimination? 57

Belching and Flatulence Are Common 57
Gastroesophageal Reflux Is Backflow of Gastric Juice 57
An Ulcer Is an Area of Erosion in the Gl Tract 59

Some People Experience Disorders Related
to Specific Foods 60

Diarrhea Results When Stools Are Expelled
Too Quickly 63

Constipation Results When Stools Are Expelled
Too Slowly 63

Irritable Bowel Syndrome Can Cause Either Diarrhea
or Constipation 65

Carbohydrates: Plant-Derived
Energy Nutrients 69

What Are Carbohydrates? 70
Most Carbohydrates Come from Plant Foods 70



Contents xxvii

Simple Carbohydrates Are Sugars 70 Y
Complex Carbohydrates Are Polysaccharides 72
Why Do We Need to Eat Carbohydrates? 77
Carbohydrates Provide Energy 77
Fiber-Rich Carbohydrates Have Health Benefits 78
What Happens to the Carbohydrates We Eat? 78
FOCUS FIGURE Carbohydrate Digestion Overview 79

Digestion Breaks Down Most Carbohydrates into
Monosaccharides 80

The Liver Converts All Monosaccharides into Glucose 80
Fiber Is Excreted from the Large Intestine 80
Insulin and Glucagon Regulate the Level of Glucose in Blood 81

FOCUS FIGURE Regulation of Blood Glucose 82

The Glycemic Index Shows How Foods Affect Our
Blood Glucose Levels 83

How Much Carbohydrate Should We Eat? 85
Most Americans Eat Too Much Refined Carbohydrate 85
Most Americans Eat Too Little Fiber-Rich Carbohydrate 87

MEAL FOCUS FIGURE Comparison of Two
High-Carbohydrate Diets 90

What'’s the Story on Alternative Sweeteners? 91
Limited Use of Alternative Sweeteners Is Not Harmful 91

Using Artificial Sweeteners Does Not Necessarily
Prevent Weight Gain 93

HEALTHWATCH What Is Diabetes, and Why Has It Become
a Public Health Concern? 93

In Type 1 Diabetes, the Body Does Not Produce Enough Insulin 94

In Type 2 Diabetes, Cells Become Less Responsive to Insulin 95

Lifestyle Choices Can Help Control or Prevent Type 2 Diabetes 95

Fats: Essential Energy-Supplying
Nutrients 100

What Are Fats? 101
Triglycerides Can Contain Saturated or Unsaturated Fatty Acid Chains 101

Trans Fats Are Harmful to Health 104
Essential Fatty Acids Protect Our Health 105



xXxviii Contents

Phospholipids Combine Lipids with Phosphate 106
Sterols Have a Ring Structure 106
Why Do We Need to Eat Fats? 107
Fats Provide Energy 107
Fats Store Energy for Later Use 108
Fats Enable the Transport of Fat-Soluble Vitamins 108
Fats Support Body Functions and Structures 108
Fats Contribute to the Flavor, Texture, and Satiety of Foods 108

What Happens to the Fats We Eat? 109

The Mouth and Stomach Have Limited Roles
in Fat Digestion 109

The Gallbladder, Liver, and Pancreas Assist
in Fat Breakdown 109

Most Fat Is Absorbed in the Small Intestine 109
FOCUS FIGURE Lipid Digestion Overview 110
Fat Is Stored for Later Use 111
How Much Fat Should We Eat? 112
Dietary Reference Intake for Total Fat 112
Dietary Reference Intakes for Specific Fatty Acids 112
Shopper’s Guide: Choosing Foods with Healthful Fats 113
MEAL FOCUS FIGURE Reducing Saturated Fat 114

HEALTHWATCH What Role Do Fats Play
in Chronic Disease? 118

What Is Cardiovascular Disease? 118

Dietary Fats Play an Important Role in Cardiovascular
Disease 119

Calculate Your Risk for Cardiovascular Disease 120

FOCUS FIGURE Atherosclerosis 121
Reduce Your Risk for Cardiovascular Disease 122
Does a High-Fat Diet Cause Cancer? 124

5

Proteins: Crucial Components
of All Body Tissues 129

What Are Proteins? 130
How Do Proteins Differ from Carbohydrates and Lipids? 130
The Building Blocks of Proteins Are Amino Acids 130



Contents XXix

How Are Proteins Made? 132
Protein Shape Determines Function 132
Protein Synthesis Can Be Limited by Missing Amino Acids 133
Protein Synthesis Can Be Enhanced by Mutual Supplementation 133
Why Do We Need to Eat Proteins? 134

Proteins Contribute to Cell Growth, Repair,
and Maintenance 134

Proteins Act as Enzymes and Hormones 134
Proteins Help Maintain Fluid and Electrolyte Balance 135
Proteins Transport Nutrients and Other Substances 135
Proteins Help Maintain Acid-Base Balance 135
Proteins Help Maintain a Strong Immune System 136
Proteins Serve as an Energy Source 136
What Happens to the Proteins We Eat? 136
FOCUS FIGURE Protein Digestion Overview 137
How Much Protein Should We Eat? 138
Recommended Dietary Allowance (RDA) for Protein 138

Protein—Energy Malnutrition Can Lead to Debility
and Death 140

Can Too Much Dietary Protein Be Harmful? 141
Shopper’s Guide: Good Food Sources of Protein 143
MEAL FOCUS FIGURE Maximizing Healthy Protein Intake 145

Protein and Amino Acid Supplements: Any Truth
to the Hype? 147

HEALTHWATCH Can a Vegetarian Diet Provide
Adequate Protein? 148

There Are Many Types of Vegetarian Diets 149

Why Do People Become Vegetarians? 149
What Are the Challenges of a Vegetarian Diet? 150
Using MyPlate on a Vegetarian Diet 151

Vitamins: Micronutrients
with Macro Powers 155

What Are Vitamins? 156
Fat-Soluble Vitamins Are Stored in the Body 156



XXX Contents

Water-Soluble Vitamins Should Be Consumed Daily or Weekly 157
Vitamins Are Vulnerable! 158
Tissue Guardians: Vitamins A, D, and K 160
Vitamin A Protects Our Sight 160
Vitamin D Guards Our Bones 163
Vitamin K Protects Against Blood Loss 165
The Antioxidants: Vitamins Eand C 167

What Are Antioxidants, and How Does Our Body
Use Them? 167

Vitamin E Maintains Healthy Cells 167
Vitamin C Protects Cells and Tissues 168
The Energy Generators: B-Vitamins 170
How Does Our Body Use B-Vitamins to Produce Energy? 171
Thiamin (Vitamin B,) Helps Metabolize Glucose 171

Riboflavin (Vitamin B,) Helps Break Down Carbohydrates
and Fats 172

Niacin Helps Produce Energy and Build and Repair DNA 172

Vitamin Bg (Pyridoxine) Helps Manufacture Nonessential
Amino Acids 173

Folate Is Critical During the Earliest Weeks of Pregnancy 174

Vitamin B, (Cobalamin) Maintains Healthy Nerves
and Blood 175

Pantothenic Acid and Biotin Help Metabolize Macronutrients 176
Choline Is a Vitamin-Like Substance Found in Foods 176
What About Supplements? 177

Dietary Supplements Are Not Strictly Regulated 177

Who Might Benefit from Taking Micronutrient
Supplements? 178

When Can Taking a Vitamin or Mineral Supplement
Be Harmful? 178

MEAL FOCUS FIGURE Maximizing Micronutrients 179

HEALTHWATCH Do Antioxidants Protect
Against Cancer? 181

Cancer Develops in Three Stages 181

A Diet High in Antioxidants May Help Prevent Cancer
and Other Diseases 181

Other Factors May Influence Cancer Risk 183




Minerals: Building and Moving

Our Body 192

What Are Minerals? 194

Essential Electrolytes: Sodium, Potassium, Chloride,
and Phosphorus 194

Sodium Is Part of Table Salt 197
Potassium Helps Maintain Healthful Blood Pressure 199
Chloride and Phosphorus Also Assist Fluid Balance 201

Mineral Power Plants: Chromium, Manganese, Sulfur,
lodine, and Selenium 202

Chromium and Manganese Are Important in Metabolism 202
Sulfur Is a Component of Other Nutrients 203
lodine and Selenium Help Make Thyroid Hormones 203
The Blood Fortifiers: Iron, Zinc, and Copper 205
Iron Is a Key Component of Hemoglobin 205
Zinc Assists the Work of Many Different Enzymes 208
Copper Helps Transport Iron and Build Tissues 210

The Bone Builders: Calcium, Phosphorus,
Magnesium, and Fluoride 210

Bones Are Made of Minerals and Proteins 211

How Do Bones Stay Healthy? 211

Calcium Is a Key Component of Bones 212

Phosphorus Is Part of the Mineral Complex of Bone 215

Magnesium Is Found in Bones and Soft Tissues 216

Fluoride Supports Our Teeth and Bones 216
HEALTHWATCH Are You at Risk for Osteoporosis? 218

Risk Factors for Osteoporosis 218

Treatments for Osteoporosis 219

Flui lance, Water, and Alcohol 22

What Are Fluids, and What Are Their Functions? 226
Body Fluid Is the Liquid Portion of Cells and Tissues 226
Body Fluids Serve Many Critical Functions 227

Contents XXXi

el

1
1131




XXXii Contents

How Does Our Body Maintain Fluid Balance? 229
Our Thirst Mechanism Prompts Us to Drink Fluids 229
We Gain Fluids Through Intake and Metabolism 230

We Lose Fluids Through Urine and Feces, Sweat, Evaporation,
and Exhalation 230

Fluid Imbalance Can Be Deadly 231

How Much Fluid Do We Need—and What Kinds? 233
Public Tap Water Is Safe to Drink 233
All Beverages Are Not Created Equal 234

How Much Alcohol Is Safe to Drink? 237
Alcohol Consumption Is Described as Drinks per Day 237
Alcohol Absorption Rates Vary 239

Moderate Alcohol Consumption Has Health Benefits
and Risks 240

Excessive Alcohol Consumption Leads to Serious
Health Problems 241

Alcohol Consumption Greatly Increases the Risk
for Accidental Death 244

Strategies for Limiting Alcohol Intake 244

HEALTHWATCH Can Pregnant Women Safely
Consume Alcohol? 245

Achieving and Maintaining

a Healthful Body Weight 250

Is Your Body Weight Healthful? 251
Understand What a Healthful Body Weight Really Is 251
Determine Your Body Mass Index 251
Measure Your Body Composition 253
Assess Your Fat Distribution Patterns 253
What Makes Us Gain and Lose Weight? 255

We Gain or Lose Weight When Our Energy Intake and Expenditure
Are Out of Balance 255

FOCUS FIGURE Energy Balance 256
How Many Kilocalories Do You Need? 258
Limitations of the Energy Balance Equation 259
Genetic Factors Affect Body Weight 260
Composition of the Diet Affects Fat Storage 261



Contents | Xxxiii

Metabolic Factors Influence Weight Loss and Gain 262
Physiologic Factors Influence Body Weight 262

Cultural and Economic Factors Affect Food Choices
and Body Weight 262

Social Factors Influence Behavior and Body Weight 263

How Can You Achieve and Maintain a Healthful
Body Weight? 266

If You Decide to Follow a Popular Weight-Loss Plan, Choose
One Based on the Three Strategies 266

If You Decide to Design Your Own Weight-Loss Plan, Include
the Three Strategies 271

MEALFOCUS FIGURE Managing Calorie Intake 274
HEALTHWATCH How Can You Avoid Obesity? 276
Why Is Obesity Harmful? 276
Why Do People Become Obese? 277
Does Obesity Respond to Treatment? 278
What If You Are Underweight? 280

HEALTHWATCH Disordered Eating: Are You
at Risk? 281

Eating Behaviors Occur on a Continuum 281

Many Factors Contribute to Disordered Eating Behaviors 283

Anorexia Nervosa Is a Potentially Deadly Eating Disorder 284
Bulimia Nervosa Is Characterized by Bingeing and Purging 284
Binge-Eating Disorder Can Cause Significant Weight Gain 286
Disordered Eating Can Be Part of a Syndrome 287

Treatment for Disordered Eating Requires a Multidisciplinary Approach 288

10

Nutrition and Physical Activity:
Keys to Good Health 293

What Are the Benefits of Physical Activity? 294
Physical Activity Increases Our Fitness 294

Physical Activity Reduces Our Risk for Chronic Disease 295
Many Americans Are Inactive 296
How Can You Improve Your Fitness? 296
Assess Your Current Level of Fitness 297
Identify Your Personal Fitness Goals 297

Make Your Program Consistent, Varied, and Fun! 298



XXXiV Contents

Appropriately Overload Your Body 298
Include a Warm-Up and a Cool-Down Period 301
Keep It Simple, Take It Slow 302

What Fuels Our Activities? 303

The Breakdown of Carbohydrates Provides Energy
for Exercise 303

FOCUS FIGURE What Fuels Our Activities? 304

Aerobic Breakdown of Fats Supports Exercise of Low Intensity
and Long Duration 306

Amino Acids Are Not Major Sources of Fuel During Exercise 307
What Kind of Diet Supports Physical Activity? 307
Vigorous Exercise Increases Energy Needs 307

MEAL FOCUS FIGURE Maximizing Carbohydrates to Support
Activity 309

Carbohydrate Needs Increase for Many Active People 310

Moderate Fat Consumption Is Enough to Support
Most Activities 312

Many Athletes Have Increased Protein Needs 313
Regular Exercise Increases Our Need for Fluids 314

Inadequate Intakes of Some Vitamins and Minerals
Can Diminish Health and Performance 314

HEALTHWATCH Are Ergogenic Aids Necessary
for Active People? 317

Anabolic Products Are Promoted as Muscle and Strength Enhancers 317

Some Products Are Said to Optimize Fuel Use During Exercise 319

Starting Out Right: Healthful Nutrition in Pregnancy 327
Why Is Nutrition Important Before Conception? 327
Why Is Nutrition Important During Pregnancy? 328
How Much Weight Should a Pregnant Woman Gain? 330
What Are a Pregnant Woman'’s Nutrient Needs? 331
Nutrition-Related Concerns for Pregnant Women 334
Nutrition in Infancy 339
What Are the Benefits of Breastfeeding? 339
Effects of Drugs and Other Substances on Breast Milk 340
What Are a Breastfeeding Woman's Nutrient Needs? 341
What Is the Nutritional Quality of Infant Formula? 342



Contents | XXXV

What Are an Infant’s Nutrient Needs? 342
When Do Infants Begin to Need Solid Foods? 343
What Not to Feed an Infant 344
Nutrition-Related Concerns for Infants 345
Nutrition for Toddlers 346
What Are a Toddler’s Nutrient Needs? 346
Encouraging Nutritious Food Choices with Toddlers 346
Nutrition-Related Concerns for Toddlers 347
Nutrition Throughout Childhood 348
What Are a Child’s Nutrient Needs? 348
Encouraging Nutritious Food Choices with Children 348
What Is the Effect of School Attendance on Nutrition? 349
Nutrition-Related Concerns for Children 351
Nutrition for Adolescents 353
Adolescent Growth and Activity Patterns 353
What Are an Adolescent’s Nutrient Needs? 353
Encouraging Nutritious Food Choices with Adolescents 354
Nutrition-Related Concerns for Adolescents 354
Nutrition for Older Adults 356
Physiologic Changes That Accompany Aging 356
Age-Related Changes in Body Composition 356
Age-Related Changes in Organ Function 357

Factors That Accelerate the Aging Process 357

What Are an Older Adult’s Nutrient Needs? 357

Healthy Eating Tips for Older Adults 361

Nutrition-Related Concerns for Older Adults 361

What Social Programs Provide Food to Older Adults in Need? 363

12

Food Safety, Technology, and the
New Food Movement 368

Why Is Foodborne lliness a Critical Concern? 369
Foodborne lliness Affects Millions of Americans Annually 369
Food Production Is Increasingly Complex 370

What Causes Most Foodborne lliness? 372
Several Types of Microorganisms Contaminate Foods 372

Some Foodborne lliness Is Due to Toxins 374



XXXVi

Contents

A

The Body Responds to Contaminants with Acute lliness 376

Certain Conditions Help Microorganisms Multiply in Foods 377
How Can You Prevent Foodborne lliness? 377

Clean: Wash Your Hands and Kitchen Surfaces Often 378

Separate: Don't Cross-Contaminate 378

-1 4
‘e \ AL Chill: Store Foods in the Refrigerator or Freezer 378
3 ‘ LA
R Cook: Heat Foods Thoroughly 380
L3 Protect Yourself from Toxins in Foods 380

Be Choosy When Eating Out—Close to Home or Far Away 380

, 4"1 How Is Food Spoilage Prevented? 382
™. What Are Food Additives, and Are They Safe? 383

Food Additives Include Nutrients and Preservatives 383

i
¥

ke

Vi

-
w,

Other Food Additives Include Flavorings, Colorings,
and Other Agents 384

Are Food Additives Safe? 385

How Is Genetic Modification Used in Food
Production? 385

How Do Residues Harm Our Food Supply? 388
Persistent Organic Pollutants Can Cause lliness 388
Pesticides Protect Against Crop Losses—But at a Cost 390
Growth Hormones and Antibiotics Are Used in Animals 390
Organic Agriculture Reduces Residues 391

What'’s Behind the Rising Food Movement? 393
Sustainability Preserves Resources 394
Food Diversity Supports a Healthful Diet 395
Several Initiatives Promote Sustainability and Diversity 395
Food Equity Promotes a Fair Sharing of Resources 396

Your Actions Can Promote Sustainability, Diversity, and Food Equity 398

The USDA Food Guide Evolution A-1
Calculations and Conversions B-1

Foods Containing Caffeine C-1

U.S. Exchange Lists for Meal Planning D-1
Stature-for-Age Charts E-1
Organizations and Resources F-1

MmO N®>

References R-1

Answers to Review Questions AN-1
Glossary GL-1

Index IN-1

Credits CR-1



special features

B focus figure

Focus Figure 1.6 Dietary Reference Intakes (DRIs) 11
Focus Figure 1.16 The Nutrition Facts Panel 24
Focus Figure 2.4 Digestion Overview 47

Focus Figure 2.11 Small Intestine Structure and
Function 53

Focus Figure 3.8 Carbohydrate Digestion Overview 79
Focus Figure 3.10 Regulation of Blood Glucose 82
Focus Figure 4.6 Lipid Digestion Overview 110

Focus Figure 4.11 Atherosclerosis 121

Focus Figure 5.6 Protein Digestion Overview 137
Focus Figure 9.5 Energy Balance 256

Focus Figure 10.6 What Fuels Our Activities? 304

) meal focus figure

Meal Focus Figure 1.7 Optimizing Nutrient Density 13

Meal Focus Figure 3.14 Comparison of Two High-
Carbohydrate Diets 90

Meal Focus Figure 4.8 Reducing Saturated Fat 114

Meal Focus Figure 5.8 Maximizing Healthy Protein
Intake 145

Meal Focus Figure 6.21 Maximizing Micronutrients 179
Meal Focus Figure 9.9 Managing Calorie Intake 274

Meal Focus Figure 10.8 Maximizing Carbohydrates to Support
Activity 309

@ GAME PLAN

Ways to Incorporate the Dietary Guidelines into Your

Daily Life 16
Tips for Avoiding Traveler’s Diarrhea 64
Tips for Increasing Your Fiber Intake One Step at a Time 89
Tips for Heart-Healthy Eating 124
Tips for Adding Soy and Other Legumes to Your Diet 147
Tips for Increasing Your Phytochemical Intake 186-187
Tips for Sparing the Salt 201

Strategies for Helping Someone with an Alcohol Problem
Get Treatment 245

Tactics for Eating Smart When Eating Out 265
Steps Toward Sustained Weight Loss 272-273
Tips for Increasing Your Physical Activity 302

Staying Food-Safe at Your Next Barbecue 381

y? nutrition myth or fact?

Nutrigenomics: Personalized Nutrition or Pie in the Sky? 45
Is Honey More Nutritious Than Table Sugar? 73

Is Margarine More Healthful Than Butter? 107

Do Athletes Need More Protein Than Inactive People? 139
Are High-Protein Diets the Key to Weight Loss? 142

Can Vitamin C Prevent the Common Cold? 169

Do Chromium Supplements Help You Gain Muscle
and Lose Weight? 203

Do Zinc Lozenges Help Fight the Common Cold? 209

Is Bottled Water Safer Than Tap Water? 234

Does It Cost More to Eat Right? 263

Does Lactic Acid Cause Muscle Fatigue and Soreness? 306
Is Breakfast the Most Important Meal of the Day? 351

Mad Cow Disease: Is It Safe to Eat Beef? 375

%@ highlight

Detecting Media Hype 33

Probiotics and Prebiotics: Boosting Your Good Bacteria 56
What Makes a Whole Grain Whole? 75

What's So Great About Soy? 146

Herbal Supplements: Use with Caution 180

Sports Beverages: Help or Hype? 238

The Anatomy of Fad Diets 270

Eating Disorders in Men: Are They Different? 285

The Danger of Nonfood Cravings 335

Can We Live Longer by Eating a Low-Energy Diet? 359
Genetically Modified Organisms: A Blessing or a Curse? 387

@ WHAT ABOUT YOU

Do You Eat in Response to External or Internal Cues? 43
Calculate Your Risk for Type 2 Diabetes 96

Are You Meeting Your Protein Needs? 140

Do You Get Enough Vitamin D? 165

Are You at Risk for Osteoporosis? 220

Should You Be Concerned About How Much Alcohol
You Drink? 242

Are You Ready to Jump Start Your Weight Loss? 267-269
Are You at Risk for an Eating Disorder? 282

Taking the President’s Challenge Adult Fitness Test 297
What's Your Maximal Heart Rate and Training Range? 301

XXXVii



XXXViii Special Features

-y " -
eg nutrition label activity

Recognizing Common Allergens in Foods 61
Recognizing Carbohydrates on the Label 76

Low-Fat, Reduced-Fat, Nonfat ... What's the
Difference? 116-117

How Much Calcium Am | Really Getting? 214

‘. foods you don't know you love YET

Job's Tears 62

Dhal 84

Seeds 118

Quinoa 148
Blueberries 183
Kefir 215

Rooibos Tea 235
Air-Popped Popcorn 275
Star Fruit 313

Milk Alternatives 355
Tofu 392



Bring Your Nutrition Class

& |
I INTO




The small intestine is highly adapted for absorbing nutrients. lts
length—about 20 feet—provides a huge surface area, and its wall
has three structural features—circular folds, vill, and microvilli—
that increase ts surface area by a factor of more than 600.

CIRCULAR FOLDS

“The lining of the smal ntestine is heavly
folded, resulting in increased surface

ar bsorpt i

Each villus contains caplllaries and a
lacteal for picking up nutrents absorbed
porting

through the enterocytes ar
them throughout the body.

MICROVILLI
‘The cells on the surface of the vill,

s, end n hailike projections.
called microvill that together form the.
brush border through which nutrients
are absorbed.

NEW! Focus Figures

These colorful, full-page figures teach students key concepts in
nutrition through bold, clear, and detailed visual presentations.
The dynamic new figures also have corresponding tutorials in
MasteringNutrition.

Focus Figures include introductory text that explains how the figure
is central to concepts that students will cover throughout the text.

== Students get clear directions via text and stepped-out art that
guide the eye through complex processes, breaking them down
into manageable pieces that are easy to teach and understand.
Focus Figures provide dynamic illustrations—often paired with
photographs—that make topics come alive.

3%

3

Full-page format enables micro-to-macro levels of explanation
for complex topics.

Bring Nutrition
Into Focus

The Fourth Edition of Nutrition for Life provides
students with the tools that they need to effectively
learn and master nutrition concepts and to apply
those concepts to their daily lives.

meal focus figure Maximizing Healthy Protein Intake

aday of meals

8fLoz wholemilk

2slices pepperoni pizza 2L "

(14" pizza, hand-tossed crust)

hL e :

D 3
LUNCH i

1 thsp chopped green onions
4 cup kidney beans

1 mediumba
2 nmﬂr
Friedchicken, 1 drumstickand W
breast it skin)

1 cupmashed potatoes with
vocup gravy

roasted
withoutskin

1 cupmeshed ptatoes with
scupgrary

1 cupsteamed roccol

2410z cewaterwithslceof

1 cup fesh lucberies with
31bsp whipped cream

5 cupyelow st comn

aflozuholemilk

1 sce chocoatecoke with

tefrosing

(1120fcake)

nutrient analysis

3,552 kcal 1,847 kcal

'40.8% of energy from carbohydrates 6% of encrgy fiom carbohycates
43.2% of energy from fat Saves

16.3% of energy from saturated fat 1,705

16.4% of energy from protein calories!

18.2 grams ofdietary fiber

28.79% of energy from fat
6,246 millgrams of sodium

nutrient analysis

119% of energy fiom saturated fat
25.3% of energy from protein
26.5 grams of dietary fiber
3,280 millgrams of sodium

A
NEW! Meal Focus Figures

Students get a visual comparison of possible meal
choices, ranging from high- and low-density meals
to meals high in refined carbohydrates vs fiber-rich
meals. Each figure offers easy-to-understand
comparisons of the key nutrients for that topic as
well as clear images of the foods being assessed.
New coaching activities complement each figure in
MasteringNutrition.



Fats
Essential Energy-
Supplying Nutrients

test yourself
Are these statements true or false? Circle your guess.

1. . . Dietary cholesterol is not required because our body
makes all the cholesterol it needs.

2. . . Fatis an ir_nportant fuel source during rest
and exercise.

3. . . Certain fats protect against heart disease.

Test Yourself answers can be found at the end of the chapter.

learning outcomes

An.

MasteringNutrition™

Go online for chapter quizzes, pre-tests,
Interactive Activities, and more!

Customize your study plan—and master your nutrition!—
in the Study Area of MasteringNutrition.

what can |
do today?

Now that you've

read this chapter,
try making these
three changes.

test yourself | answers

1. False. A majority of cases of foodborne illness are caused by just one species of virus, called
norovirus. Bacteria also commonly cause foodborne illness. Mold is not usually a culprit.

2. False. Freezing destroys some microorganisms but only inhibits the ability of other
microorganisms to reproduce. When the food is thawed, these cold-tolerant microorganisms
resume reproduction.

3. True. In 2008 through 2012, the last five years for which data are available, more than 14% of
American households have experienced food insecurity.

< NEW! Learning Outcomes

and Study Plan

Learning Outcomes now introduce every
chapter, giving students a roadmap for their
reading. Each chapter concludes with a
Study Plan, which summarizes key points of
the chapter and provides review questions
to check understanding, both tied to the
chapter’s learning outcomes.

Scan to hear an MP3 Chapter Review in
MasteringNutrition.

® Food infections are most commonly caused
by viruses, especially the norovirus; bacteria
such as Salmonella; and parasites, such as
helminths.
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Compare and contrast the three types
of lipids found in foods

1. Cholesterol is
. a triglyceride.
. a form of saturated fatty acid.

. a phospholipid.

Discuss how the level of saturation
of a fatty acid affects its shape and
the form it takes

. Triglycerides with a double carbon bond at one part of
the molecule are referred to as
. monounsaturated fats.

hydrogenated fats.
saturated fats.

sterols.

101 Summarize the two main reasons that 10 3 Describe strategies for preventing
foodborne illness is a critical concern P ‘at home, whil ing out,
: . " ]
in the United States and when traveling to other countries
® According to the CDC, about 48 million Americans . . . .
report experiencing foodborne illness each year. ® o reproduce in foods, microorganisis require
e e etion o incrensinaly oo a precise range of temperature, humidity, acid-
ples, with more foods mass-produced than ever it and oxygen contnt. Jou can preven food-
before, using a combination of ingredients from a ”";“; ‘“"l‘ess at f’“’me ';‘y washing Y““"hagds
much greater number of sources, including fields, T o
8 prevent cross-contamination, storing foods in the
ff‘f:r"l"“i :,"‘Jfl;Vgg‘:[‘;’;;‘;’[‘:::f;‘fﬂiﬂ’:‘:z :g refrigerator or freezer, and cooking foods to their
point from farm to table, and when it does, it can proper temperatures.
be difficalt (o trace. = When traveling, avoid raw foods and choose
beverages that are boiled, bottled, or canned,
10 2 Identify the types of microorganisms most without ice.
involved in 04 C o meth
® Food infections result from the consumption of foods
food containing pathogenic such P
as bacteria, whereas food intoxications result ® Some of the oldest techniques for food preserva-
from consuming food in which microorganisms tion include salting, sugaring, drying, smoking,
have secreted toxins. Chemical residues in food and cooling.
can also cause illness.
review questio

10 3 Explain the health benefits and

L

dietary sources of the essential
fatty acids

3. EPA and DHA

s O

4

a. are omega-3 fatty acids.
b.

c
d.

are found in fatty fish.
reduce the risk of cardiovascular disease.
all of the above.

List five functions of fat

Fats

a

b.

a0

provide energy, but less per gram than
carbohydrates.

provide energy for resting functions, but not for
physical activity.

. enable the transport of proteins.
. enable the transport of fat-soluble vitamins.




. Continuous Learning

Before, During & After Class with

MasteringNutrition™ with MyDietAnalysis

MasteringNutrition with MyDietAnalysis is the most effective and widely
used online homework, tutorial, and assessment system for the sciences. It
delivers self-paced tutorials that focus on your course objectives, provides
individualized coaching, and responds to each student’s progress.

BEFORE CLASS

Dynamic Study Modules and Pre-Class Assignments
provide students with a preview of what’s to come.

N EW! Dynamic Study Modules enable students to
study effectively on their own in an adaptive format.
Students receive an initial set of questions with a unique
answer format asking them to indicate their confidence level.

Cliasoes 4 sk gttt

QUESTION 3 ANSWER

Chaper 4 aad b Dust

EXPLAMATION

Once completed, Dynamic Study

Modules include explanations using
e materials taken directly from the text.
S These modules can be accessed on

- smartphones, tablets and computers.
; You can also assign an individual
3 Dynamic Study Module for completion

as a graded assignment prior to class.

Mastering offers Pre-Lecture Quiz Questions that are
easy to customize and assign.

N EW! Reading Questions ensure that e
ReadimgQuestions ~ Chapter 4 Reading Quiz Question 9
students complete the assigned reading before [I Bloorr's T, - Knowiegel i  (2) Lactose; malose, and sucrose sre
class and stay on track with reading assignments. Reading Questions 4 i
Reading Questions are 100% mobile ready and new Q i i g i e i<

New [ Bloom's Ti y. Knowledge/Comprehension]] (a) Carbohydrates contain carbon, hydr|

can be completed by students on mobile devices. reaamg Questions 4




DURING CLASS
My students are so

Learning Catalytics™ and Engaging Media busy and engaged

What has professors and students so excited? Learning a nsweri ng Lea rn | ng
Catalytics, a “bring your own device” student engagement, Cata |yt|CS q u eStiO ns

assessment, and classroom intelligence system, allows

students to use their smartphone, tablet, or laptop to respond d u ri n g |ectu re th at
to questions in class. With Learning Catalytics, you can: p .
o , they don’t have time
= Assess students in real-time using open ended question
formats to uncover student misconceptions and adjust for Facebook.
lectures accordingly.

= Automatically create groups for peer instruction based
on student response patterns, to optimize discussion

Declan De Paor
Old Dominion University

productivity.

Session 1712@

ion 17139608 | 1 shudent

You've baen to a party and had too much
aleohol to deink, Your Irisnds notice you ane
slurring your words and having frouble
walking. Click an the part of the brain thal Is
baing alfected by the lvel ol alcohol you've
consUmed,

Engaging In-class Media

Instructors can also incorporate dynamic media from the Teaching Toolkit
DVD into lecture and build class discussions and activities around Nutrition
Animations, ABC News Lecture Launchers, NutriTools, and more. For more
information, please see the last page of this walkthrough.




MasteringNutrition™
AFTER CLASS

Easy-to-Assign, Customizable, and Automatically Graded Assignments

The breadth and depth of content available to you to assign in Mastering is unparalleled,
allowing you to quickly and easily assign homework to reinforce key concepts.

P Tyt sy et | Wiy o Thow o110 | st e Pusihs Mosogs Slohons | Busmavie 5]

Fogus Figure 3.1 - An Cverdew of Digeslion i

i s . 4 Focus Figure Coaching Activities

o s— - ' Coaching activities guide students through key
st nutrition concepts with interactive mini-lessons
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that provide hints and feedback.
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Math Video Activity: Calculating Energy Density Part &= Soup or Suiaa?

Fust lpunch this yidea During the Wdeo. yo
8 conceptusl question abo;
the uded. Bnswed the e,
£am watch the video agemn st

Math Video Activities

These interactive activities walk
students through important

w#vey itle B helps. and you don't have to e o
Tha miorermentioned cetatons snd chosss Betis
hew wnaegy densies

Fapt

et food it lenx energy dense and than do the calculations and fnd
out tha real numbens

Use Ky Diat Analysis 10 find the energy content and serving sizes of potato soop ca | cu Iations a nd p rOVid e ha n ds_
o0d salad. For this activity, use potato soup with bacon from Subway and potato . .
e et o A0 s e on practice with wrong-answer

decimal digit (for sxample, 1.0 for 1). Give two numbaers. the first for the soup and

tha second for the salad, separated by a comema, feed back to help Students
et understand and apply the material.

Part B - Pasta o Caulifiower?
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NutriTool Build-A-Meal Activities

These unique activities allow students to combine

and experiment with different food options and
learn first-hand how to build healthier meals.

MasteringNutrition® Learning Outcomes

Learning Outeomes Summary

et b e o T 4 s e s o e o e b L All of the MasteringNutrition assignable
— content is tagged to book content and
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the specified learning outcomes and
share those results quickly and easily
by exporting to a spreadsheet.




DISK 1
Robust Media Assets for
Each Chapter

e 27 ABC News Lecture Launcher
videos

e Cooking 101 videos

e Nutrition Animations

e NutriTools

* PowerPoint Lecture Outlines

¢ Media Link PowerPoint slides
for easy importing of videos,
animations, and NutriTools

* PowerPoint clicker questions
and Jeopardy-style quiz show
questions

« Files for all illustrations and tables
and selected photos from the text

s

Iiaon

E uonunN

E uonunN

Nutr

DISK 2

Comprehensive Test Bank

e Test Bank in Word and RTF formats

e Computerized Test Bank, which
includes all of the questions from
the test bank in a format that

allows you to easily and intuitively
build exams and quizzes

DISK 3

Additional Innovative
Supplements for Instructors
and Students

For Instructors
e Instructor’s Resource Support
Manual

* Introduction to Mastering Nutrition

* Introductory video for Learning
Catalytics

For Students

e Eat Right! Healthy Eating in College
and Beyond

e Food Composition Table

Everything You Need to Teach
In One Place

TEACHING TOOLKIT

g uoninnN

Teaching Toolkit DVD for
Nutrition for Life

The Teaching Toolkit DVD provides everything that
[ you need to prep for your course and deliver a

dynamic lecture in one convenient place. Included
" on 3 disks are these valuable resources:

User’s Quick Guide for
Nutrition for Life

This easy-to-use printed supplement
accompanies the Teaching Toolkit
and offers easy instructions for both
experienced and new faculty mem-
bers to get started with rich Toolkit
content, how to access assignments
within MasteringNutrition, and how
to “flip” the classroom with Learning
Catalytics.



Nutrition
Making It Work for You REELGILT KelVidelelggl=

test yourself

Are these statements true or false? Circle your guess.

1. ' T 'F Cookies, ice cream, and other “treats” can be part
of a healthful diet.

2. T F ACalorieis a measure of the amount of fat in a food.

F A nutritionist has at least an associate’s degree

in nutrition and has passed a national MasteringNutrition”“
certification exam.

Go online for chapter quizzes, pre-tests,
Test Yourself answers can be found at the end of the chapter. Interactive Activities, and more!
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& Nutrition is the science that
studies all aspects of food.

Miguel hadn't expected that college life would make him feel so tired. After

classes, he just wanted to go back to his dorm room and sleep. Plus, he had

been having difficulty concentrating and was worried that his first-semester
grades would be far below those he'd achieved in high school. Scott, his roommate,
had little sympathy. “It’s all that junk food you eat!” he insisted. “Let’s go down to the
organic market for some real food.” Miguel dragged himself to the market with Scott
but rested at the juice counter while his roommate went shopping. A woman wearing
a white lab coat approached him and introduced herself as the market’s staff nutrition-
ist.“You're looking a little pale,” she said. “Anything wrong?” Miguel explained that he
had been feeling tired lately. “l don’t doubt it the woman answered. “l can see from
your skin tone that you’re anemic. You need to start taking an iron supplement.” She
took a bottle of pills from a shelf and handed it to him.“This one is the easiest for you
to absorb, and it’s on special this week. Take it twice a day, and you should start feeling
better in a day or two.”

Miguel purchased the supplement and began taking it that night with the meal
his roommate prepared. He took it twice the next day as well but didn’t feel any
better. After 2 more days on the supplement, he visited the university health clinic,
where a nurse drew some blood for testing. When the results of the blood tests came
in, the physician told him that his thyroid gland wasn’t functioning properly. She
prescribed a medication and congratulated Miguel for catching the problem early.
“If you had waited,” she said, “it would only have gotten worse, and you could have
become seriously ill.” Miguel asked if he should continue taking his iron supplement.
The physician looked puzzled.“Where did you get the idea that you needed an iron
supplement?”

Like Miguel, you've probably been offered nutrition-related advice from well-
meaning friends and self-professed “experts.” Perhaps you found the advice helpful, or
maybe, as in Miguel’s case, it turned out to be all wrong. Where can you go for reliable
advice about nutrition? What exactly is nutrition, anyway? And how does our diet
influence our health? In this chapter, we'll explore these questions and help you
begin to design a diet that works for you.

1217 Define the term nutrition
and explain why nutrition
is important to health.

nutrition The scientific study of food
and how food nourishes the body and
influences health.

What is nutrition, and why is it important?

If you think that the word nutrition means pretty much the same thing as food,
you’re right—partially. But the word has a broader meaning that will gradually be-
come clear as you make your way in this course. Specifically, nutrition is the science
that studies food and how food nourishes our body and influences our health. It
encompasses how we consume, digest, use, and store nutrients and how these nutri-
ents affect our body. Nutrition science also studies the factors that influence our
eating patterns, makes recommendations about the amount we should eat of each
type of food, and addresses issues related to food safety and the global food supply.
You can think of nutrition, then, as the discipline that encompasses everything
about food.

Thousands of years ago, people in some cultures believed that the proper diet
could cure criminal behavior, cast out devils, and bring us into alignment with the
divine. Although modern science has failed to find evidence to support these claims,
we do know that proper nutrition can help us improve our health, prevent certain dis-
eases, achieve and maintain a healthy weight, and maintain our energy and vitality.
Think about it: if you eat three meals a day, then by this time next year, you’ll have



had more than a thousand chances to influence your body’s func-
tioning! Let’s take a closer look at how nutrition supports health
and wellness.

Nutrition Is One of Several Factors
Supporting Wellness

Wellness can be defined in many ways. Traditionally considered
simply the absence of disease, wellness is now described as a mul-
tidimensional state of being that includes physical, emotional, and
spiritual health (FIGURE 1.1). Wellness is not an end point in our
lives but is an active process we work on every day.

In this book, we focus on a critical aspect of wellness: physical
health, which is influenced by both our nutrition and our level of
physical activity. The two are so closely related that you can think
of them as two sides of the same coin: our overall state of nutri-
tion is influenced by how much energy we expend doing daily
activities, and our level of physical activity has a major impact on
how we use the nutrients in our food. Several studies have even
suggested that healthful nutrition and regular physical activity can
increase feelings of well-being and reduce feelings of anxiety and
depression. In other words, wholesome food and physical activity
just plain feel good!

A Healthful Diet Can Prevent Some
Diseases and Reduce Your Risk for Others

Nutrition appears to play a role—from a direct cause to a mild
influence—in the development of many diseases (FIGURE 1.2). Poor
nutrition is a direct cause of deficiency diseases such as scurvy and
pellagra. Scurvy is caused by a deficiency of vitamin C, whereas
pellagra is a result of a deficiency of niacin, one of the B-vitamins.
Early nutrition research focused on identifying the missing nutrient

Osteoporosis
Osteoarthritis
Some forms of cancer

Diseases in which
nutrition plays some role

Type 2 diabetes
Heart disease

High blood pressure
Obesity

Diseases with a strong
nutritional component

Pellagra
Scurvy
Iron-deficiency anemia

Diseases caused by
nutritional deficiencies
or toxicities

Nutrient toxicities

Other vitamin and mineral deficiencies

What is nutrition, and why is it important? ‘

Physical health
includes nutrition
and physical activity

’ Spiritual health B

includes spiritual
values and beliefs

Emotional health
includes positive

feelings about
oneself and life

Social health
includes family,
community, and
social environment

=" Occupational health
4 includes meaningful

# FIGURE 1.1 Many factors contribute to our
wellness. Primary among these are a nutritious diet
and regular physical activity.

# FIGURE 1.2 The relationship between nutrition and human disease. Notice that, whereas

nutritional factors are only marginally implicated in the diseases of the top row, they are strongly
linked to the development of the diseases in the middle row, and truly causative of those in the

bottom row.

wellness A multidimensional,

emotional, and spiritual health.

lifelong process that includes physical,



‘ Chapter 1 Nutrition: Making It Work for You

Want to see how the prevalence of
obesity has changed in the United States year-

by-year for the past 25 years? Go to www.cdc
.gov and enter “obesity data trend maps” into
the search bar.

12} Chronic respiratory disease
Pl Stroke

1PX¥ Unintentional injuries

LN Alzheimer’s disease

Diabetes mellitus

Influenza and pneumonia
Inflammatory kidney disease

<f:¥ Suicide
L L L L L 1 I

0 100 200 300 400 500 600 700
Number of deaths (in thousands)

o FIGURE 1.3 Ofthe ten leading causes of death in the United States in 2011, three—heart
disease, stroke, and diabetes—are strongly associated with poor nutrition. In addition, nutrition plays
a more limited role in the development of some forms of cancer.

Data from:“Deaths: Preliminary Data for 2011 (U.S. Department of Health and Human Services). Data from Centers for Disease Control and Prevention,
NCHS. FastStats. Death and Morality. www.cdc.gov/nchs/fastats/deaths.htm

behind such diseases and on developing guidelines for nutrient intakes that are high
enough to prevent them. Over the years, nutrition scientists successfully lobbied for
fortification of foods with the nutrients of greatest concern. These measures, along
with a more abundant and reliable food supply, have almost completely wiped out the
majority of nutrient-deficiency diseases in developed countries. However, they are still
major problems in many developing nations.

In addition to directly causing disease, poor nutrition can have a more subtle influ-
ence on our health. For instance, it can contribute to the development of brittle bones
(a disease called osteoporosis), as well as to the progression of some forms of cancer.
These associations are considered mild; however, poor nutrition is also strongly as-
sociated with three chronic diseases that are among the top ten causes of death in the
United States (FIGURE 1.3). These are heart disease, stroke, and diabetes.

A recent study examining the burden of diseases, injuries, and risk factors in
the United States from 1990 to 2010 found that the leading risk factors contribut-
ing to disability and premature mortality include poor dietary habits, physical in-
activity, smoking, high blood pressure, high fasting blood glucose levels, alcohol
use, and obesity.! These researchers identified diets low in fruits, vegetables, and
nuts and seeds, and high in sodium, processed meats, and trans fats as the most
important dietary risks facing Americans today. As you are probably aware, obe-
sity is a well-established risk factor for heart disease, stroke, type 2 diabetes, and
some forms of cancer. Unfortunately, the prevalence of obesity has dramatically in-
creased throughout the United States during roughly the past 30 years (FIGURE 1.4).
Throughout this text, we will discuss in detail how nutrition and physical activity
affect the development of obesity.

recap Nutrition is the science that studies food and how food affects our body and

our health. Nutrition is an important component of wellness and is strongly
associated with physical activity. One goal of a healthful diet is to prevent nutrient-deficiency
diseases, such as scurvy and pellagra; a second goal is to lower the risk for chronic diseases,
such as type 2 diabetes and heart disease.


http://www.cdc.gov
http://www.cdc.gov
http://www.cdc.gov/nchs/fastats/deaths.htm

What are nutrients? ‘ 5

4 FIGURE 1.4 These diagrams
illustrate the increase in obesity

rates across the United States from
1994 to 2012 as documented in the
Behavioral Risk Factor Surveillance
System. Obesity is defined as a body
mass index greater than or equal to 30,
or approximately 30 Ib overweight for

a 54" woman.

Graphics and data from:“Prevalence of Self-Reported
Obesity Among U.S. Adults”and “Percent of Obese
(BMI = 30) in U.S. Adults: 1994" (Centers for Disease
Control and Prevention).
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H ? 1277 Identify the six classes of
What aren Utrl e nts ° - nutrients essential for health.
A spoonful of peanut butter may seem as if it is all one substance, but in reality most
foods are made up of many different chemicals. Some of these chemicals are not use-
ful to the body, whereas others are critical to human growth and function. These lat-

ter chemicals are referred to as nutrients. The following are the six groups of nutrients
found in the foods we eat (FIGURE 1.5):

® carbohydrates

fats (solid fats and liquid oils)
proteins

vitamins

minerals

water

Carbohydrates, Fats, and Proteins
Are Macronutrients That Provide Energy

Carbohydrates, fats, and proteins are the only nutrients in foods that provide energy. nutrients Chemicals found in foods
By this we mean that these nutrients break down and reassemble into fuel that that are critical to human growth and
our body uses to support physical activity and basic functioning. Although taking function.



6 ‘ Chapter 1 Nutrition: Making It Work for You

» FIGURE 1.5 The six groups
of essential nutrients found in the
foods we consume.

macronutrients Nutrients that our
body needs in relatively large amounts
to support normal function and health.
Carbohydrates, fats, and proteins are
macronutrients.

SIX GROUPS OF ESSENTIAL NUTRIENTS

Carbohydrates

Nutrients
Fats and oils that provide
\ energy

Proteins @

Vitamins
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a multivitamin and a glass of water might be beneficial in other ways, it will not
provide you with the energy you need to do your 20 minutes on the stair-climber!
The energy nutrients are also referred to as macronutrients. Macro means “large,”
and our body needs relatively large amounts of these nutrients to support normal
functioning. Macronutrient needs are measured in grams, metric units of weight.
Grams are small: ¥4 teaspoon of sugar weighs about 1 gram.

Alcohol is a chemical found in food, and it provides energy. Nevertheless, it is not
technically considered a nutrient because it does not support body functions or the
building or repair of tissues. In fact, the alcohol in beverages is technically classified
as a narcotic drug.

Nutrition scientists describe the amount of energy in food as units of kilocalories
(kcal). A kilocalorie is the amount of heat required to raise the temperature of
1 kilogram of water (the weight of about 1 quart of water) by 1 degree Celsius. Kilo-
is a prefix used in the metric system to indicate 1,000; so a kilocalorie is technically
1,000 Calories. However, for the sake of simplicity, food labels use the term Calories
to indicate kilocalories. Thus, if the wrapping on an ice cream bar states that it con-
tains 150 Calories, it actually contains 150 kilocalories. In this textbook, we use the
term kilocalories as a unit of energy; we use the term Calories when discussing food
labels or for everyday usage.



Carbohydrates Are a Primary Fuel Source

Carbohydrates are the primary source of fuel for our active body, particularly for the
brain. They provide 4 kcal per gram. Many carbohydrates are fiber rich; that is, they
contain nondigestible parts of plants that offer a variety of health benefits. Many are
also rich in phytochemicals, plant chemicals that are thought to reduce our risk for
cancer and heart disease.

Carbohydrates encompass a wide variety of foods. Grains, fruits, and vegetables con-
tain carbohydrates, as do legumes (a class of vegetable including lentils, dry beans, and
peas), seeds and nuts, and milk and other dairy products.

Fats Provide More Energy Than Carbohydrates

Fats are also an important source of energy for our body, especially during rest and
low-intensity activity. Because they pack together tightly, fats yield more energy per
gram than carbohydrates, 9 kcal versus 4 kcal. Dietary fats come in a variety of forms.
Solid fats include such foods as butter, lard, and margarine. Liquid fats are referred to
as oils and include vegetable oils, such as corn, canola, and olive oils. You’ve prob-
ably heard about a fatty substance called cholesterol, which is present in animal foods
such as meats and egg yolks. Cholesterol is synthesized in our body, so we don’t need
to consume it; thus, it’s not an essential nutrient.

Proteins Support Tissue Growth, Repair, and Maintenance

Although proteins can provide energy (4 kcal per gram), they are not a primary
source of energy for our body. Proteins play a major role in building new cells and
tissues, maintaining the structure and strength of bone, repairing damaged structures,
and assisting in many body functions. Meats and dairy products are primary sources
of proteins for many Americans, but we can also obtain adequate amounts from nuts
and seeds, legumes and other vegetables, and whole grains.

Vitamins and Minerals Are Micronutrients

Vitamins and minerals are referred to as micronutrients because we need relatively
small amounts of them (micro means “small”) to support normal health and body
functions.

Vitamins Assist in Regulating Body Functions

Vitamins are compounds that contain the substance carbon and assist us in regulating
the processes of our body. For example, vitamins play a critical role in building and
maintaining healthy bone, blood, and muscle tissue; supporting the immune system
so we can fight illness and disease; and maintaining healthy vision. Contrary to popu-
lar belief, vitamins do not provide energy (kilocalories); however, vitamins do play
an important role in assisting our body with releasing and using the energy found in
carbohydrates, fats, and proteins.

A vitamin’s ability to dissolve in water versus fat affects how it is absorbed, trans-
ported, stored, and excreted from our body. Thus, nutrition experts classify vitamins
into two groups (TABLE 1.1):

® water soluble
» fat soluble

Because our body cannot synthesize most vitamins, we must consume them in
our diet. Both water-soluble and fat-soluble vitamins are essential for our health and
are found in a variety of foods, from animal products, nuts, and seeds to fruits and
vegetables. Many vitamins break down upon prolonged exposure to heat and/or light,
which explains why vitamin supplements are not sold in clear bottles.
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& Fat-soluble vitamins are found
in a variety of fat-containing foods,
including dairy products.

carbohydrates The primary fuel
source for our body, particularly for
the brain and for physical exercise.

fats Animportant energy source
for our body at rest and during low-
intensity exercise.

proteins Macronutrients that the
body uses to build tissue and regulate
body functions. Proteins can provide
energy but are not a primary source.

micronutrients Nutrients needed
in relatively small amounts to
support normal health and body
functions. Vitamins and minerals are
micronutrients.

vitamins Micronutrients that contain
carbon and assist us in regulating

the processes of our body. They

are classified as water soluble or fat
soluble.
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4 Peanuts are a good source of the
major minerals magnesium and phos-
phorus, which play important roles in
the formation and maintenance of our
skeleton.

minerals Micronutrients that

are single elements of matter, not
compounds, are not broken down
during digestion, and are not
destroyed by heat or light. Minerals
assist in the regulation of many body
processes and are classified as major
minerals or trace minerals.

major minerals Minerals we need

to consume in amounts of at least

100 mg per day and of which the total
amount in our body is at least 5 grams.

trace minerals Minerals we need to
consume in amounts less than 100 mg
per day and of which the total amount
in our body is less than 5 grams.

TABLE 1.1 Overview of Vitamins

Type Names Characteristics

Fat soluble A, D, E andK Soluble in fat
Stored in the human body

Toxicity can occur from consuming excess amounts,
which accumulate in the body

Water soluble C, B vitamins (thiamin, riboflavin, Soluble in water
niacin, vitamin B, vitamin B,
pantothenic acid, biotin, and
folate)

Not stored significantly in the human body
Excess is excreted in urine

Toxicity generally only occurs as a result of vitamin
supplementation

Minerals Are Not Broken Down During Digestion

The sodium in table salt, the calcium in milk, and the iron in red meat are all examples
of minerals essential to human health and functioning. Minerals are substances that

® are single elements of matter, not compounds,
® are not broken down during digestion, and
® are not destroyed by heat or light.

Thus, all minerals maintain their structure no matter what environment they are
in. This means that the calcium in our bones is the same as the calcium in the
milk we drink, and the sodium in our cells is the same as the sodium in table salt.
Among their many important functions, minerals assist in fluid regulation and
energy production, are essential to the health of our bones and blood, and help
rid our body of harmful chemicals. They are classified into two groups, according
to the amounts we need in our diet and how much of the mineral is found in our
body (TABLE 1.2):

® major minerals
® trace minerals

Major minerals earned their name from the fact that we need to consume at least
100 milligrams (mg) per day in our diet and because the total amount found in our
body is at least 5 grams (5,000 mg). Trace minerals are those we need to consume
in amounts less than 100 mg per day, and the total amount in our body is less than
5 grams (5,000 mg). Food sources of major and trace minerals are varied and include
meats, dairy products, fruits and vegetables, and nuts and seeds.

Water Supports All Body Functions

Water is a nutrient vital for our survival. We consume water in its pure form; in
juices, soups, and other liquids; and in solid foods, such as fruits and vegetables.
Adequate water intake ensures the proper balance of fluid both inside and outside
our cells and assists in the regulation of nerve impulses, muscle contractions, nutrient
transport, and excretion of waste products.

TABLE 1.2 Overview of Minerals

Type Names Characteristics
Major minerals  Calcium, phosphorus, Needed in amounts greater than 100 mg/day
sodium, potassium, chloride, in our diet

magnesium, sulfur Amount present in the human body is greater than

5 grams (5,000 mg)

Trace minerals  Iron, zinc, copper, manganese,  Needed in amounts less than 100 mg/day in our diet
fluoride, chromium,

. L Amount present in the human body is less than
molybdenum, selenium, iodine

5 grams (5,000 mg)



The six essential nutrient groups found in foods are carbohydrates, fats,
recap oroun g

proteins, vitamins, minerals, and water. Carbohydrates, fats, and proteins are
macronutrients, and they provide our body with the energy necessary to thrive. Vitamins and
minerals are micronutrients that do not provide energy but are essential to human functioning.
Adequate water intake ensures the proper balance of fluid both inside and outside our cells.

What is a healthful diet?

A healthful diet provides the proper combination of energy and nutrients. It has
four characteristics: it is adequate, moderate, balanced, and varied. Whether you are
young or old, overweight or underweight, healthy or coping with illness, if you keep
in mind these characteristics of a healthful diet, you will be able to select foods that
provide you with the optimal combination of nutrients and energy each day.

A Healthful Diet Is Adequate

An adequate diet provides enough energy, nutrients, and fiber to maintain a person’s
health. A diet may be inadequate in many areas or only one. For example, many peo-
ple in the United States do not eat enough vegetables and therefore are not consum-
ing enough of many of the important nutrients found in vegetables, such as fiber-rich
carbohydrate, vitamin C, beta-carotene, and potassium. Other people may eat only
plant-based foods. Unless they supplement or use fortified foods, their diet will be in-
adequate in a single nutrient, vitamin By,.

A Healthful Diet Is Moderate

Moderation refers to eating the right amounts of foods to maintain a healthy weight
and to optimize the functioning of our body. People who eat too much or too little of
certain foods may not be able to reach their health goals. For example, let’s say a per-
son drinks 60 fluid ounces (three 20 oz bottles) of soft drinks each day. These drinks
contribute an extra 765 kcal of energy to the person’s diet. To avoid weight gain from
these kilocalories, most people would need to reduce their food intake, probably by
cutting out healthful food choices. Consuming soft drinks in moderation keeps more
energy available for nourishing foods.

A Healthful Diet Is Balanced

A balanced diet is one that contains the combinations of foods that provide the
proper balance of nutrients. As you will learn in this course, our body needs many
types of foods in varying amounts to maintain health. For example, fruits and veg-
etables are excellent sources of fiber, vitamin C, beta-carotene, potassium, and magne-
sium. Meats are not good sources of these nutrients, but they are excellent sources of
protein, iron, zinc, and copper. By eating a proper balance of healthful foods, we can
be confident that we are consuming enough of the nutrients we need.

A Healthful Diet Is Varied

Variety refers to eating different foods each day. In many communities in the United
States, there are thousands of healthful foods to choose from. By trying new foods on
a regular basis, we optimize our chances of consuming the multitude of nutrients our
body needs. In addition, eating a varied diet prevents boredom and avoids getting into
a “food rut.”

A healthful diet provides adequate nutrients and energy in moderate amounts.
A healthful diet also includes an appropriate balance and a wide variety of foods.

What is a healthful diet? 9

Identify the characteristics of
a healthful diet.

healthful diet A diet that provides
the proper combination of energy and
nutrients and is adequate, moderate,
balanced, and varied.

adequate diet A diet that provides
enough energy, nutrients, and fiber to
maintain a person’s health.

moderation Eating the right amounts
of foods to maintain a healthy weight
and to optimize our body’s functioning.

balanced diet A diet that contains
the combinations of foods that provide
the proper proportion of nutrients.

variety Eating different foods
each day.





