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Dear Students,

Welcome to the fascinating world of nutrition! We are all nutrition
experts, in a sense, because we all eat—several times a day. At
the same time, though, nutrition can seem a bit confusing. One
reason for all the confusion is that it seems like “good nutrition”
is a moving target: different authorities have different ideas of
how we should eat and nutrition recommendations are subject
to change! Are eggs good for us or not? Should we eat foods that
contain gluten or not? Second, there are so many choices. Did you
know that the average supermarket carries about 40,000 food and
beverage products? Food manufacturers and grocery chains have one
purpose—to make a profit. Typically, the most aggressively marketed
items are not the healthiest. This has made shopping very complicated.
In addition, as a nation, we eat out a lot. When we eat foods that
someone else has prepared for us, we surrender control over how much
salt and fat is in our food, where the food came from, and how much of it
goes on our plates. There is a lot yet to learn, and you are undoubtedly
interested in what you should be eating and how the food you eat affects
you.

Contemporary Nutrition: A Functional Approach is designed to
accurately convey changing and seemingly conflicting messages to all
kinds of students. Our students commonly have misconceptions about
nutrition, and many have a limited background in biology or chemistry.
We teach complex scientific concepts at a level that will enable you to
apply the material to your own life.

We have written Contemporary Nutrition: A Functional Approach
to help you make informed choices about the food you eat. We will take
you through explanations of the nutrients in food and their relationship
to health, but will also make you aware of the multitude of other factors
that drive food choices. To guide you, we refer to many reputable research
studies, books, policies, and websites throughout the book. With this
information at your fingertips, you will be well equipped to make your
own informed choices about what and how much to eat. There is much
to learn, so let’s get started!

Anne Smith
4nge/a Collene
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Personalized, Adaptive

Learning

Adaptive learning resources offer a personalized learning experience.

moonnect® e

A vitamin ¢an be described as a(n)

[ when it is thought to be
responsible for reducing the risk of cancer by
destroying free radicals.

Type your answer in the box
Do you know the answer? (Be honest)

e Recback G0t Clomke View i Smarliook | .

Fueled by LearnSmart—the most widely used and
intelligent adaptive learning resource—SmartBook is
the first and only adaptive reading experience
available today.

Distinguishing what a student knows from what he
or she doesn’t and honing in on concepts he or she is
most likely to forget, SmartBook personalizes content
for each student in a continuously adapting reading
experience. Reading is no longer a passive and linear
experience, but an engaging and dynamic one where
students are more likely to master and retain important
concepts, coming to class better prepared. Valuable re-
ports provide instructors insight as to how students are
progressing through textbook content, and are useful
for shaping in-class time or assessment.

As a result of the adaptive reading experience found
in SmartBook, students are more likely to retain
knowledge, stay in class, and get better grades.

viii
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LearnSmart is one of the most effective and suc-
cessful adaptive learning resources available on the
market today. More than 2 million students have
answered more than 1.3 billion questions in Learn-
Smart since 2009, making it the most widely used
and intelligent adaptive study tool that's proven to
strengthen memory recall, keep students in class,
and boost grades. Students using LearnSmart are
13% more likely to pass their classes, and 35% less
likely to drop out.

LearnSmart continuously adapts to each stu-
dent’s needs by building an individual learning path
so students study smarter and retain more knowl-
edge. Turnkey reports provide valuable insight to
instructors, so precious class time can be spent on
higher-level concepts and discussion.

Names the highly branched type of starch that

comprises about BO' of digestible starch in the diet.




Personalized, Adaptive Learning ix

Digital efficacy study shows results!

Digital efficacy study final analysis shows students experience higher success
rates when required to use McGraw-Hill LearnSmart™.

e Passing rates increased by an average of 11.5% across the schools and by a
weighted average of 7% across all students.

e Retention rates increased an average of 10% across the schools and by a
weighted average of 8% across all students.

Study details:

¢ Included two state universities and four community colleges

e Control sections assigned chapter assignments consisting of testbank
questions and the experimental sections assigned LearnSmart, both
through McGraw-Hill Connect®.

e Both types of assignments were counted as a portion of the grade, and
all other course materials and assessments were consistent.

e 358 students opted into the LearnSmart sections and 332 into the
sections where testbank questions were assigned.

I”_After collecting data for Results: 10% increase in Retention
five semesters, including two
8-week intensive courses, the i
trend was very clear: students G
who used LearnSmart scored b
higher on exams and tended to .
achieve a letter grade higher =
than those who did not.” o
Gabriel Guzman "
Triton College w
BO%.
55%
students completed course) d’-i-mnmﬂ-nd;mwl\l‘n. P
Results: 11.5% increase in Pass Rates o - . R,
o BALEARNSMART THE EVOLUTION OF LEARNING
90k
85%
80k
5% I”_LearnSmart has helped
0% me to understand exactly
o what concepts | do not yet
P understand. | feel like after
& | complete a module | have
a deeper understanding of
o i i ; Overal passin percentage for experimentlsectionis) the material and a stronger
e e e e s base to then build on to
BALEARNSMART: THE EVOLUTION OF LEARNING apply the material to more
ADVANTAGE NeGraw-H Ecucation | Copyrign 2013, Al rights reserved challenging concepts."

Student



Connect Improves
Performance

Easily assign key features from the book to increase engagement and

learning.

Mc ®
Graw

Hill

Education

I[NUTRITION

McGraw-Hill ConnectPlus Nutrition is a digital teaching and
learning environment that saves students and instructors time
while improving performance over a variety of critical out-
comes. From in-site tutorials, to tips and best practices, to live
help from colleagues and specialists—you're never left alone
to maximize Connect’s potential.

e Auto-graded assessments and tutorials

You can easily create customized assessments that will be
automatically graded. All Connect content is created by the
authors so it is pedagogical, instructional, and at

the appropriate level. Interactive questions using high-
quality art from the textbook and animations and videos
from a variety of sources take you way beyond multiple
choice. Assignable features from the book, such as Newswor-
thy Nutrition, What Would You Choose, and Rate Your Plate,
increase student engagement and understanding.

e Gather assessment information

All Connect questions are tagged to a learning outcome,
specific section and topic, and Bloom’s level so you can easily
track assessment data!

reports

section performance

T7.45%" overall section average for 18 assignment(s)

_ 80
Fg.so
S 40
® 20

0

assignments
*As of 11/30:2009 1252 PM CST

&

Food Pathogens and Temperatures [R—— R

¢ e by qunerasioms, bew many
hacterla woshd kavw farmed om the
tepaniducson of sme bacieibum?

SOl Geimown 0 meeee (0 ses e

A Connect Assessment: Labeling Interactive

et e )

A Connect Assessment: Classification Interactive



e Access content anywhere, anytime

The media-rich eBook allows students to do full text searches,
add notes and highlights, and access their instructor’s shared
notes and highlights.

e Streamline lecture creation

Presentation tools, such as PowerPoint® lecture outlines,
including art, photos, tables, and animations, allow you to
customize your lectures.

¢ Inspire behavior change

NutritionCalc Plus dietary
analysis software helps
students track their food
and activity and analyze
their choices with a robust
selection of reports.

NutritionCalc
Plus

M r
Hill
Education

e Create what you’'ve only imagined

McGraw-Hill Create™ is a self-service website that al-
lows you to create custom course materials by drawing
upon McGraw-Hill’s comprehensive, cross-disciplinary
content. Add your own content quickly and easily. Tap
into other rights-secured third party sources as well.
Then, arrange the content in a way that makes the most
sense for your course. Even personalize your book with
your course name and information and choose the best
format for your students—color print, black-and-white
print, or eBook. And, when you are done, you'll receive
a free PDF review copy in just minutes! Begin creating
now at www.mcgrawhillcreate.com.

Connect Improves Performance xi

e Explore additional resources

Instructors and students can access a variety of additional
resources coordinated with the book at www.mhhe.com/
nutrition.

Mc

d Qegrity

¢ Deliver your lecture online quickly and easily

Tegrity digital lecture capture lets students access your lecture
outside of class anytime, anywhere, on just about any device.

Mc
Hill
Education

e Easily build a digitally-rich course

Connect seamlessly integrates with every learning manage-
ment system out there through McGraw-Hill Campus, so you
can easily combine your course resources into a single platform.
Instructors and students benefit from universal single sign-on,
automatic registration, and gradebook synchronization.



Connecting Students
to Today’s Nutrition

Why the Functional Approach?

Contemporary Nutrition: A Functional Approach is organized
somewhat differently than the traditional nutrition textbook
in that Part Three presents information on vitamins, minerals,
and water using “a functional approach.” Instead of describ-
ing these nutrients in their traditional categories (e.g., water
soluble vitamins), we discuss them in groups based on their
functions as antioxidants or in either fluid and electrolyte
balance, bone health, energy metabolism, or blood and
immunity. This format will enable students to understand how
these nutrients interact in food and in our bodies and how they
work together to support key functions that sustain our health.

Understanding Our Audience

We have written Contemporary Nutrition: A Functional
Approach assuming that our students have a limited back-
ground in college-level biology, chemistry, or physiology. We
have been careful to include the essential science foundation
needed to adequately comprehend certain topics in nutri-
tion, such as protein synthesis in Chapter 6. The science in this
text has been presented in a simple, straightforward manner
so that undergraduate students can master the material and
apply it to their own lives. The Concept Maps that provide a
visual depiction of macronutrient functions and characteristics
are an additional aid to help students grasp nutrition science.

Featuring the Latest Guidelines
and Research

The vast amount of published re-
search is constantly reshaping our
knowledge of nutritional science.
The fourth edition has been care-
fully updated to reflect current
scientific understanding, as well
as the latest health and nutrition
guidelines. Students will learn
about the Dietary Guidelines for
Americans 2010, MyPlate, and
Healthy People 2020.

Dietary Guidelines

| for Americans 200

Healthy People
2020

xii

Newsworthy Nutrition, a feature in each chapter, highlights
the use of the scientific method in recently published research
studies that relate to the chapter topics. In addition, assignable
questions in Connect take learning a step farther by asking
students to read primary literature and apply what they have
learned.

Newsworthy Nutrition

Calcium supplements decrease risk of hip fracture in women

The Women's Health Initiative (WHI) clinical trial randomly assigned 36,282
postmenopausal women in the United States to a placebo or 1000 milligram
supplement of calcium carbonate plus 400 IU of vitamin D daily for 7.0 years. The
hypothesis of this study was that calcium plus vitamin D supplementation would
reduce hip fracture. This study also examined the health benefits and risks of cal-
cium and vitamin D supplementation on total fractures, cardiovascular disease,
cancer, and total mortality. Women in both groups were also allowed to take per-
sonal calcium and vitamin D supplements during the study, which was accounted
for during the analysis of the data. Regarding bone health, the women who took
the assigned calcium and vitamin D supplement but took no personal calcium
supplements had a 75 percent lower risk of hip fracture than women who got the
placebo and took no personal calcium supplements. The results also showed that
women assigned to take calcium and vitamin D had no higher risk of heart dis-
ease, heart attacks, stroke, colorectal cancer, or total mortality. The supplement
group did have a 17 percent increase risk of kidney stones. The authors concluded
that long-term use of calcium and vitamin D appears to confer a substantial
reduction in the risk of hip fracture among postmenopausal women. Because the
risk reduction was significant only in women not taking any additional calcium
supplements, it is recommended that women strive to consume the RDA for cal-
cium (1200 milligrams per day) and vitamin D (600 |U/per day up to age 70 and
800 IU per day over 70) from food and supplements combined.

Source: Prentice RL and others: Health risks and benefits from calcium and vitamin D
supplementation: Women'’s Health Initiative clinical trial and cohort study. Osteoporosis
International 24(2):567, 2013.

= Comect ooy Check out Connect at www.mcgrawhillconnect.com to further

|NUTRITION explore calcium and vitamin D supplements.

In the new margin feature, Medicine Cabinet, we present in-
formation on common medications used to treat diseases that
have a nutrition connection. A description of the medication
is provided along with potential effects on nutritional status.

Medicine Cabinet

Some people take diuretics to lower their blood pressure.
Diuretics cause the kidneys to excrete more urine but at
the same time may increase urinary excretion of minerals.
This is nutritionally relevant for regulation of blood levels
of potassium, magnesium (see Chapter 11), and zinc (see
Chapter 13). People who take potassium-wasting diuretics
need to carefully monitor their dietary intake of this
mineral. Increased intake of fruits and vegetables or potas-
sium chloride supplements are prescribed by physicians.

Examples:
Hydrochlorothiazide (Microzide)
Furosemide (Lasix)




onnecting with a
Personal Focus

©)
Applying Nutrition on a e
L
Working for Denser Bones
Pe rSO n a I Leve I Osteoporosis and related low bone mass affect many adults in North America, especially older women. One-third of all
N topaoth i et you cam o something dbou Some 1K ocios ok b ehaes et e ach 8 pr
e e
Throughout the fourth edition we reinforce the fact that o o o Ao s o
each person responds differently to nutrients. To further o st ST [ SR RN A
. . - . Fat-free dry milk powder w;:zl senings a0 _ N
convey the importance of applying nutrition to their personal s dpe b 3o e — :
lives, we include many examples of people and situations that il fat e, reduced far,whole, 1up —
Calcium-fortified soy rice, or almond 1cup
resonate with college students. We also stress the importance e ek e T
of learning to intelligently sort through the seemingly endless B U
range of nutrition messages to recognize reliable informa- Comedpinkemen 3ounces
. . . . . . Total servings X150 = mg
tion and to sensibly apply it to their own lives. Our goal is to ol ump g coed i —
. Almonds 1 ounce - X75 = m
provide students the tools they need to eat healthy and make — St e e ’
. .. .. . Cottage cheese s cup
informed nutrition decisions after they leave this course. e R —
These features can be assigned and graded through Connect Kidny ma.or vy bers. onked thcp —
.. . . Carrot, raw 1 medium —
Nutrition to help students learn and apply the information g et
and engage with the text. e Ml ———  xxs o
e et S —
Ea:c!um—'omf‘md tna:e\ale candies ’l eac:
(X1 AN A Getting the Most Nutrition from Your Food T g -
I the dletary supplements ase of the grocerystore, the choices are endless—and T L e T

expensive. Julie, a college sophomore, just read the Academy of Nutrition and 395
Dietetics’ position paper on nutrient supplementation for her class. She learned that
dietary supplements, such as a balanced multivitamin and mineral supplement, can

be a good back-up plan to ensure adequate nutrition, but the jury is still out when

it comes to demonstrating a benefit of dietary supplements for long-term health.
About one-third of Americans regularly take nutrient supplements, but it is usually
the people who already consume a healthy diet who take them. Getting more than
the recommended amount of a nutrient does not confer additional health benefits.
In fact, too much of some vitamins and minerals can lead to toxicity.

Julie decides she would rather focus on getting her nutrients from foods. How
can she get the most vitamins and minerals out of the foods she eats? Answer the
following questions and check your responses at the end of the chapter.

What Would You Choose?

With a class schedule that begins at 8 every morn-
ing, you are searching for a beverage that will jump-
start your day as well as provide antioxidants that will
boost your body’s defense against stress. You know that
coffee is the most common morning pick-me-up, but
lately you have been hearing a lot about the health
benefits of tea, especially green tea. Which of the fol-
lowing would you choose as the first drink of the day
to make you alert while also decreasing your risk of
oxidative stress and other health concerns?

1. What factors can damage or reduce vitamins in food?

2. To maximize vitamin content, what should Julie keep in mind as she selects
fresh produce for purchase?

3. How does food processing affect vitamin and mineral content? Does it make a
difference if Julie chooses products with whole grains or refined grains?

4. When storing fruits and vegetables in her apartment, what steps can Julie take

to minimize nutrient losses?
. Which cooking methods are best for preserving vitamin content?

ol

o Tall 12-ounce cup of Starbucks Pike Place® Roast
coffee

8-ounce cup of fresh-brewed green tea (from Lipton
Natural Green Tea bag)

Ch a I Ie n g i n g Stu d e n-ts o ?-Oz)oLizc'\t‘eact\:;:;f_l_:?;r;-;)rewed black tea (from Lipton
. PR ° 17-ounce bottle of Honest Tea Honey Green Tea®
to Think Critically

] ., Think about your choice as you read Chapter
woremon 10, then see What the Dietitian Chose at
the end of the chapter. To learn more about the health benefits

The pages of Contemporary Nutrition: A Functional Approach contain of antioxidant phytochemicals, check out the Connect site:
L www.mcgrawhillconnect.com.
numerous opportunities for students

to learn more about themselves L.

and their diet and to use their new N Utrltlon a nd You r H ea Ith
knowledge of nutrition to improve Lipids and Cardiovascular Disease

their health. These pedagogical The typical forms of cardiovascular disease—coronary heart
elements include Critical Thinking, Crcutation i the neart and braim relted 1o bundup of 1
Case Studies, Nutrition and Your e With cxyoon and muanes. Wren biocd flow wa e
Health, What Would You Choose?, e musce can e damaged, A heart attack or myocardiat
and Newsworthy Nutrition. Many

of the thought-provoking topics

highlighted in these features are ex-

infarction, may result (review Fig. 5-17). This may cause the
heart to beat irregularly or to stop. About 25% of people do

panded upon in the online resources

found in Connect Nutrition.

not survive their first heart attack. If blood flow to parts of the
brain is interrupted long enough, part of the brain dies, caus-
ing a cerebrovascular accident, or stroke.

A heart attack can strike with the sudden force of a sledge-
hammer, with pain radiating up the neck or down the arm.
It can sneak up at night, masquerading as indigestion, with
slight pain or pressure in the chest. Crushing chest pain is a
more common symptom in men (see Further Reading 12).
Many times, the symptoms are so subtle in women that death
occurs before she or the health professional realizes that a
heart attack is taking place. If there is any suspicion at all that
a heart attack is taking place, the person should first call 911




Connecting to Engaging Visuals

Attractive, Accurate Artwork

Illustrations, photographs, and tables in the text were
created to help students more easily master complex scientific
concepts.

e Many illustrations were updated or replaced to inspire stu-
dent inquiry and comprehension and to promote interest and
retention of information. Many were also redesigned to use
brighter colors and a more attractive, contemporary style.

¢ In many figures, color-coding and directional arrows make
it easier to follow events and reinforce interrelationships.
Process descriptions appear in the body of the figures. This
pairing of the action and an explanation walks students
step-by-step through the process and increases teaching ef-
fectiveness.

The final result is a striking visual program that holds read-
ers’ attention and supports the goals of clarity, ease of com-
prehension, and critical thinking. The attractive layout and
design of this edition are clean, bright, and inviting. This
creative presentation of the material is geared toward en-
gaging today’s visually oriented students.
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Chapter-by-Chapter Revisions

Chapter 1: Nutrition, Food Choices, and Health

Chapter 1 has a new title to reflect the discussion of food
choices and their influence on overall health.

Figure 1-2 is a new illustration depicting the marketing expendi-
tures used to promote food and beverages to children and teens
in the U.S. The pledge to limit food advertising to children as
part of the Children’s Food and Beverage Advertising Initiative
(CFBAI) is also discussed.

An update on restaurant menu label regulations is included.

A grilled chicken sandwich is now used as the example food
for calculating calories.

A review of the scientific method behind nutrition recommen-
dations has been moved to Chapter 1 (Section 1.5:

How do we know what we know about nutrition?), along with
an introduction to our Newsworthy Nutrition feature that is
used throughout the book. The new Figure 1-5 illustrates the
steps used for testing all types of hypotheses.

Figure 1-7 showing the percentage of adults who were obese
in 2011, as well as other obesity statistics, has been updated.

A new Newsworthy Nutrition, Health Status of Baby Boomers
Appears Lower Than Previous Generation, has been included.

New evidence that most college students do not gain the
“freshmen fifteen” is included in the Nutrition and Your
Health on Eating Well in College.

Further Readings have been updated with six new articles.

Chapter 2: Guidelines for Designing a
Healthy Diet

Chapter 2 has been reorganized to begin with discussion of
the 2010 Dietary Guidelines and 2008 Physical Activity Guide-
lines for Americans, and end with a description of the Dietary
Reference Intakes.

“Food Labels and Diet Planning” has been moved to be the
new Nutrition and Your Health followed by a new Case Study,
“Using the Nutrition Facts Label to Make Food Choices.”

A new What Would You Choose? feature illustrates nutrient
density and energy density of various beverage choices.

The term proportionality has been introduced in chapter 2 to
describe the concept of eating more nutrient dense foods.

There are six new Further Readings.

Chapter 3: The Human Body: A Nutrition
Perspective

Of all the chapters in the book, Chapter 3 has the greatest
number of illustrations. We realize that many of our stu-
dents have very little background in human anatomy and

physiology, and we know that developing a keen understand-
ing of digestion and absorption early in the semester will help
students understand nutrition in future chapters. Therefore,
we have gone to great lengths to help students visualize the
body systems, especially the digestive system, and the pro-
cesses that enable the body to use the nutrients in food. For
example, Figure 3-2 now illustrates the organ systems as we
highlight the links between nutrition and each body system.
Figure 3-5 now more clearly illustrates the exchange of nutri-
ents and wastes between the body’s internal and external
environments. Figure captions, such as Figure 3-8, now more
clearly explain the structures and step-by-step processes of
digestion, absorption, and metabolism.

¢ Several new terms have been introduced into Chapter 3 to
broaden students” understanding of the relationship between
nutrition and human physiology.

* The discussion of the immune system has been shortened in
Chapter 3 to make way for a new Chapter 13 on Nutrients
That Support in Blood Health and Immunity.

* The presentation of body systems has been reorganized
slightly to allow for greatest emphasis on the digestive system
in Section 3.9

* We know that students look for quick summaries of important
information, so we have made special efforts to make tables
more informative and readable. For example, Table 3-2 has
been expanded to clarify the roles of secretions of the GI tract.

e Discoveries in the field of nutritional genomics highlight the
important relationship between nutrition and genetics. Section
3.11 has been expanded to show students the importance of
tailoring nutrition recommendations to each individual.

e In the Nutrition and Your Health section, we have included
many updates to help students sort fact from fiction when it
comes to dietary strategies to prevent or treat common ail-
ments of the digestive system. The section on irritable bowel
syndrome has been revised and expanded. In addition, we
have added information to answer many of students” ques-
tions about celiac disease and nonceliac gluten sensitivity.

* Anew Medicine Cabinet feature highlights the nutrition impli-
cations of proton pump inhibitors and H, blockers.

Chapter 4: Carbohydrates

* Anew What Would You Choose? focuses on using the MyPlate
food guide to select a meal that provides several sources of
carbohydrates.

* The Carbohydrate Concept Map has been enhanced to include
definitions of each carbohydrate category.

¢ The Carbohydrates in Foods section has been rewritten to
include subsections (from MyPlate) on whole grains, vegeta-
bles, fruits, and dairy.
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Information on alternative sweeteners has been updated and
now includes luo han guo, the extract of the monk fruit.

The section on blood glucose response to food has been
updated to emphasize the concept of glycemic index rather
than glycemic load of foods.

Information on sugar intake has been rewritten to highlight
the impact of excessive sugar intake on diet quality.

A new Newsworthy Nutrition on the decreased consumption of
added sugars in the United States is included.

The Nutrition and Your Health on diabetes has been updated
to include new recommendations for diagnosis from the
American Diabetes Association.

The Medicine Cabinet margin feature includes information
about drugs used to manage diabetes.

The Further Readings include 12 new references.

Chapter 5: Lipids

Discussion of the essential fatty acids has been moved to the
beginning of the chapter.

Figure 5-1 has been updated to include numbered carbons
on the fatty acids to emphasize the omega-3, -6, and -9 fatty
acids.

The triglyceride structure in Figure 5-5a now includes three
specific fatty acids.

The potential for mercury in fish is discussed relative to the
recommendation to increase our intake of fatty fish.

The hydrogenation illustration in Figure 5-10 is now more
realistic showing the metal tanks in which the process takes
place.

The discussion of trans fats in foods has been updated and
includes information on proposed legislation for foodservice
establishments.

More details are provided in the new illustration of fat diges-
tion and absorption in Figure 5-12.

The composition of each lipoprotein is now shown in Figure
5-14.

More details are shown in the phospholipid membrane in
Figure 5-16.

Recommendations for fat intake have been expanded to
include information on rich plant sources of the omega-3
alpha-linolenic acid.

Newsworthy Nutrition focuses on new research on the primary
prevention of cardiovascular disease with a Mediterranean
diet.

The Nutrition and Your Health section on the development
of cardiovascular disease now includes a description of the
action of macrophages and foam cells in the production of
plaque in the arterial walls.

The beneficial effects of dark chocolate on LDL and HDL cho-
lesterol levels are highlighted.

The Medicine Cabinet section summarizes
medications commonly used to treat and prevent
atherosclerosis.

The Further Readings include 6 new references.

Chapter 6: Proteins

The synthesis of a peptide bond is illustrated in Figure 6-2.

A cookbook, with recipes and ingredients is used as an anal-
ogy to describe protein synthesis.

New trends in meat and poultry consumption in
the United States are compared to those around the world.

The section on soy and nut allergy has been updated and
includes a new illustration (Figure 6-10).

Gluten sensitivity is highlighted in a margin note.

Newsworthy Nutrition summarizes new research on the link
between red meat consumption and increased premature
mortality.

Recent trends in vegetarianism are discussed including the
Meatless Monday initiative.

The Further Readings include 9 new references.

Chapter 7: Energy Balance and Weight Control

The prevalence and recent trends in obesity are discussed and
illustrated in the updated Figure 7-1.

The discussion of the effect of lean body mass on basal metab-
olism has been expanded and illustrated in the new Figure 7-5.

Body Mass Index categories are listed in Table 7-1.

The metabolic effects of abdominal obesity are discussed as
well as the effect of excess body fat on the appetite regulating
hormone, leptin.

An expanded discussion of portion control and the basics of
the Volumetrics Diet are included.

A new section, Controlling Hunger, including Conquering the
Weight-Loss Plateau, has been added.

Information on calorie estimations on exercise machines is fea-
tured in a margin box.

Mindful Eating is included in the Behavior Modification
section.

Updated information on the use of online or mobile/smart-
phone applications is included.

Research on the new weight loss drug, Lorcaserin, is summa-
rized in Newsworthy Nutrition.

Recent advances in bariatric surgery are presented.

A new section, Gaining Weight as Muscle, Not Fat, is included.
The risks of the hCG diet are emphasized.

The Further Readings include 12 new references.

Chapter 8: Overview of the Micronutrients

A new What Would You Choose? feature examines the
nutritional differences between fresh, frozen, and canned
produce.

Tables 8-1, 8-2, 8-4, and 8-5 have been updated to enhance read-
ability and quickly summarize pertinent information on the
functions, requirements, food sources, deficiency, and toxicity
of the vitamins and minerals.

Nutrition and Your Health introduces students to proper use
of dietary supplements (formerly in Chapter 10).



Chapter 9: Nutrients Involved in Fluid
and Electrolyte Balance

The presentation of water’s many roles in the body has been
expanded and reorganized.

A new Figure 9-5 illustrates sources of water from MyPlate food
groups in a manner consistent with our presentation of foods
sources of other nutrients in the text.

A new Figure 9-6 illustrates the steps involved in hormonal
regulation of water balance to help students grasp this multi-
step process.

Results of recent research have been incorporated into
the chapter, such as the link between sodium and
appetite.

The new Medicine Cabinet feature explains the nutritional rel-
evance of diuretics.

Chapter 10: Nutrients and Phytochemcials That
Function as Antioxidants

The new What Would You Choose? examines beverages that
will jump-start your day and provide antioxidants.

Oxidative stress has been explained in more detail.

The definition and discussion of “dietary antioxidant” has
been updated.

Vegetables rich in lutein and zeaxanthin are listed in Table
10-1.

The Antioxidant Activity of Foods, is featured in a new
expanded section.

The Newsworthy Nutrition summarizes research on the ability of
antioxidant-rich foods to reduce the risk of stroke.

The new Nutrition and Your Health focuses on Nutrition and
Cancer and has been updated to reflect current statistics and
recommendations.

The Further Readings include 9 new references.

Chapter 11: Nutrients Involved in Bone Health

The reorganized chapter begins with sections on bone physiol-
ogy, followed by information on the key nutrients involved in
bone health and a discussion of osteoporosis.

The sources and production of all of the various forms of vita-
min D have been added.

Mushrooms are highlighted as the newest addition to foods
naturally high in vitamin D.

Information on dairy alternatives is presented in the Nutrition
and Your Health: Bone Health Without Dairy.

Recent findings on the effectiveness of calcium supplements
are discussed including the Newsworthy Nutrition on the abil-
ity of calcium supplements to decrease the risk of hip fractures
in women.

The T-score scale used for diagnosing osteoporosis is illus-
trated in Figure 11-19.

The Medicine Cabinet summarizes the various types of osteo-
porosis medications.

The Further Readings include 9 new references.
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Chapter 12: Micronutrient Function in Energy
Metabolism

What Would You Choose? Explores the use of dietary supple-
ments as a source of energy.

This new chapter presents the micronutrients, especially the
B-vitamins, that function in energy metabolism.

The names of the vitamin coenzymes are introduced and illus-
trated in Figure 12-1.

The advantages of whole-grains are emphasized and illus-
trated in Figure 12-2.

A new Case Study focuses on the development of a vitamin
deficiency while following a gluten-free, vegetarian diet.

The trace minerals, iodine, chromium, and manganese are also
discussed.

Energy-sustaining snack ideas are presented in Table 12-1.

Choline: The Newest Vitamin?, is featured in the Nutrition
and Your Health.

Chapter 13: Nutrients That Support Blood Health
and Immunity

This is a new chapter for the 4™ edition. We have moved the
discussion of blood health from Chapter 12 into this chapter
and have written all-new content to explain the relevance of
nutrition for immune function.

A new What Would You Choose? feature takes a look at the util-
ity of dietary supplements for prevention or treatment of the
common cold.

In the part of the chapter on blood health, the discussion of
the roles of vitamin K and calcium in blood clotting has been
revised and expanded.

Several new Medicine Cabinet features discuss the nutritional
implications of anticoagulant medications, methotrexate, vari-
ous medications that affect vitamin B-12 absorption, and use
of vitamin A derivatives for acne treatment.

A new Newsworthy Nutrition feature explores the relationship
between B vitamins and cognitive function.

Within the section on copper, two genetic defects of copper metab-
olism, Wilson'’s disease and Menkes disease, are introduced.

Tables 13-2 and 13-3 summarize the roles of micronutrients in
blood health and immune function.

The immune system, first introduced in Chapter 3, is
described in greater detail. This section shows how the skin,
gastrointestinal system, and immune system work together to
ward off pathogens.

The role of inflammation in the development of chronic dis-
ease, a hot topic in nutrition research, is discussed.

The amazing contributions of probiotics, prebiotics, and synbiot-
ics to human health are highlighted in a new Nutrition and Your
Health section at the end of Chapter 13.

Chapter 14: Nutrition: Fitness and Sports

A new section on achieving and maintaining fitness shows
how to use the FITT principle to design an effective fitness
program at any level.
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A discussion of fat adaptation is now included in the section
on energy sources for exercising muscles.

The dangers of cutting weight and the female athlete triad are
explored, pointing students to information on eating disorders
presented in Chapter 15.

The discussion of the controversial topic of protein needs of
athletes has been updated with the latest research.

New content on the relevance of B vitamins and antioxidants
for athletic performance has been included.

Tables 14-6 and 14-10 have been updated to reflect new sports
nutrition products on the market.

We realized that much of our discussion of sports nutrition in
previous editions was strictly applicable to endurance activi-
ties, such as long-distance running and cycling. Advances in
sports nutrition research allow for the application of dietary
strategies for a wider variety of sports. Therefore, we have
revised and reorganized the chapter to present dietary strate-
gies to enhance physical performance in muscular strength
and power sports in addition to aerobic, endurance activities.

Chapter 15: Eating Disorders

Research now shows the importance of genetic factors in addi-
tion to environmental triggers in the development of eating
disorders. Discussions of origins of eating disorders through-
out the chapter have been updated accordingly.

With the 2013 release of the Diagnostic and Statistical Manual

of Mental Disorders, 5th edition, binge-eating disorder is now
classified as a distinct eating disorder. Now, a new Section 15.4
is devoted to presenting the most current research on binge-
eating disorder. Figure 15-1 now illustrates physical effects of
binge-eating disorder in addition to those of anorexia nervosa
and bulimia nervosa.

Tables 15-1 and 15-2 have been updated to include DSM-5
revised diagnostic criteria for anorexia nervosa and bulimia
nervosa. References to purging have been revised to reflect
the preferred term, compensatory behaviors. The new Figure
15-3 presents a striking example of one of the physical effects
of self-induced vomiting.

Although eating disorders are still most prevalent among
young women, additional information is presented on eating
disorders that occur among men and older women.

References to famous figures who have dealt with eating
disorder have been updated to be more relevant to a younger
generation of students.

In the discussions of treatment of anorexia nervosa, bulimia
nervosa, and binge-eating disorder, the most up-to-date infor-
mation has been broken down into components of nutrition,
psychological, and pharmacological therapy.

A new Medicine Cabinet feature discusses the use of antide-
pressant medications for treatment of eating disorders.

The section on other, lesser-known eating disorders, such as
pica, purging disorder, night eating syndrome, and subthresh-
old eating disorders has been updated to reflect new informa-
tion in DSM-5. In addition, we have described several emerging
disordered eating patterns, such as diabulimia and orthorexia.

Chapter 16: Undernutrition Throughout
the World

The concept of nutrition security is introduced in the
discussion of world hunger and food security.

Global undernutrition is discussed and illustrated region-by-
region in Figure 16-1.

The United Nations Millennium Development Goals (MDGs)
and targets are presented in Table 16-1, and are used as bench-
marks throughout the chapter.

Newsworthy Nutrition summarizes research on the relationship
between maternal iodine deficiency and lower educational
outcomes in their offspring.

Information on the impact of assistance programs in the
United States has been updated.

Progress on the eradication of “food deserts” including use
of the Food Access Research Atlas, is discussed.

Statistics on the impact of war and political unrest on poverty
and hunger have been updated.

Discussion of the positive impact of global efforts to combat
HIV/AIDS has been added.

The reductions in undernutrition that are occurring in the
developing world are discussed relative to progress in achiev-
ing the MDGs.

Recent debates over the safety of genetically modified foods
are considered.

Examples of the effects of undernutrition during
pregnancy and childhood are given for specific countries.

The Further Readings include ten new references.

Chapter 17: Safety of Our Food Supply

Recent examples of foodborne illness outbreaks are discussed
and are summarized in Table 17-1.

The dramatic increase in the use and effects of antibiotics in
livestock is discussed.

The concerns of the American Heart Association regarding
the GRAS listing for sodium, as well as the concerns of other
groups about FDA procedures for regulating and monitoring
the safety of food additives are considered.

Positive health effects of coffee consumption are

discussed.

Table 17-10 lists updated information on what you can do to
reduce exposure to pesticides.

The Dirty Dozen™ and Clean Fifteen lists are now

included.

New sections, “Environmental Contaminants in Fish” and
“Sustainable Seafood” have been added.

The Hazard Analysis Critical Control Point (HACCP) tool
in the battle against foodborne illness is now discussed, as
well as food safety tips for what to do when the power goes
out.

The Further Readings include eight new references.



Chapter 18: Nutrition During Pregnancy
and Breastfeeding

Chapter 18 now opens with a new Section 18.1 on Nutrition
and Fertility. In this section, we discuss the importance of
weight management and other nutritional strategies for both
men and women to optimize chances of conception. Polycys-
tic ovary syndrome is defined and management options are
discussed.

Updated information on the fetal origins hypothesis of health
and disease has been introduced. First defined in Section 18.1,
current research that relates the fetal origins hypothesis to vari-
ous aspects of nutritional status is woven throughout the chapter.

In Section 18.2, the discussion of harmful exposures during
pregnancy has been expanded to include more information on
the effects of maternal use of both legal and illegal drugs.

Our discussion of success in pregnancy places special emphasis
on starting pregnancy at a healthy BMI and gaining weight
within the recommendations of the Institute of Medicine.

To highlight this point, a new Newsworthy Nutrition feature
explains a link between gestational weight gain and future cog-
nitive abilities of the offspring.

In Section 18.4, we now include information on the importance
of adequate vitamin D intake during pregnancy.

The terminology regarding hypertensive disorders of pregnancy
(formerly called pregnancy-induced hypertension) has been
updated to reflect current medical literature.

Section 18.7, including Table 18-5, has been revised to show
even more advantages of breastfeeding for both the mother and
the infant.

A thorough discussion of folate and neural tube defects has
been moved from the chapter on blood health to the Nutrition
and Your Health section of Chapter 18.

We have updated terminology used to describe

congenital hypothyroidism (formerly called cretinism) to reflect
current medical literature. In addition, a new

Figure 18-11 illustrates an infant with this disorder.

Chapter 19: Nutrition from Infancy Through
Adolescence

In Section 19.1, we have updated Figure 19-1 to illustrate the
application of revised growth charts from WHO and the CDC.
The definitions of underweight, healthy weight, overweight
and obesity, which are based on BMI-for-age, have been
updated to reflect current medical literature.

The section on failure to thrive has been extended to include an
updated definition and a more thorough discussion of possible
causes.

Information on fiber and water needs of infants has been
expanded in Section 19.2.

Although covered in Chapter 19, we reemphasize the superior-
ity of breastfeeding over formula feeding for infant nutrition in
Section 19.3.

The importance of food safety for infants and young children is
highlighted throughout the chapter.
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In Sections 19.4 and 19.5, we have reorganized the presenta-
tion of strategies to improve nutritional status of preschool and
school-age children. We included a new Table 19-5 to show the
energy needs of young children. Throughout these sections,

we have incorporated more hands-on examples of how to
apply scientific recommendations at home. Table 19-7 has been
updated to clearly identify foods that are potential choking haz-
ards for young children.

New information on avoidant/restrictive food intake disorder
reflects the updated DSM-5.

The latest research on the links between nutrition and autism
spectrum disorders is presented in Section 19.4.

We have updated statistics and recommendations for childhood
obesity and comorbid conditions within Section 19.4. We point
to specific strategies, such as eating breakfast and avoiding
sugar-sweetened beverages, to prevent or correct this growing
public health problem.

An updated discussion of nutrition education and the school
breakfast and lunch programs has been added.

Special emphases on reducing intake of fast foods and caffein-
ated beverages now appear in Section 19.6 on nutrition for teen-
agers. In addition, we address the extremely harmful practice of
underage alcohol consumption.

A Newsworthy Nutrition feature on possible links between diet
and acne is found in Section 19.6.

The Nutrition and Your Health section on food allergies and
intolerances has been updated with new statistics and terminol-
ogy to reflect current medical literature.

Chapter 20: Nutrition During Adulthood

A new Figure 20-1 illustrates demographic changes that will
impact health care in coming years.

We present current research on nutrition and longevity that
underscores the importance of maintaining a healthy weight,
consuming a plant-based diet, and continuing to be physically
active.

In Section 20.2, the latest research on protein and sodium rec-
ommendations for older adults is presented.

Our discussion of physiological factors that affect nutritional
status of older adults in Section 20.3 and Table 20-2 has been reor-
ganized and expanded to enhance students” understanding of the
nutritional needs of the world'’s fastest-growing population group.
In particular, we have updated our discussions of oral health and
physical activity. To address the unique concerns of older adults,
such as sarcopenic obesity and declining bone health, the exer-
cise recommendations for older adults now include endurance,
strength-training, flexibility, and balance exercises.

Table 20-3 now includes a larger variety of complementary and
alternative therapies commonly used by older adults.

The Nutrition and Your Health feature now includes informa-
tion on nutrition implications of alcohol consumption. The term
alcohol use disorders now replaces older references to alcohol abuse
and alcohol dependence, reflecting the updates of DSM-5. The
diagnostic criteria for alcohol use disorders have been included
in the feature.
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Student Learning Outcomes

Chapter 1 is designed to allow you to:

Describe how our food habits are affected by the flavor,
texture, and appearance of food; routines and habits;
early experiences and customs; advertising; nutrition
and health concerns; restaurants; social changes; and
economic, as well as physiological processes affected by
meal size and composition.

Identify diet and lifestyle factors that contribute to the 15
leading causes of death in North America.

Define the terms nutrition, carbohydrate, protein, lipid (fat),
alcohol, vitamin, mineral, water, phytochemical, kilocalorie
(kcal), and fiber.

Determine the total calories (kcal) of a food or diet using
the weight and calorie content of the energy-yielding
nutrients, convert English to metric units, and calculate per-
centages, such as percent of calories from fat in a diet.



Chapter 1

Nutrition, Food Choices,

What Would You Choose?

We begin each chapter with this activity to get you think-
ing. We ask you to make a choice that is right for you
using the concepts discussed in the chapter. At the end of
each chapter, we provide the logic behind what a dietitian
would recommend.

You were awake last night until 2:30 A.m. finishing a class
project. Unfortunately, your Psychology 101 class meets at
9:00 this morning. When your alarm goes off at 7:30 A.m.,
you decide to sleep those extra 20 minutes it would take
to sit down and enjoy breakfast at the dining hall. What's
your best time-saving breakfast option? What factors may
hold you back from making the correct choice?

Skip breakfast but plan to consume a few extra
calories at lunch and dinner.

Eat a low-fat granola bar and iced coffee from the
vending machines in your dorm.

Fix yourself a quick bowl of Wheaties with a banana
and low-fat milk along with a yogurt, all from your
dorm room “pantry.”

o Pick up a ham, egg, and cheese bagel.

Think about your choice as you read Chapter 1,
then see What the Dietitian Chose at the
end of the chapter. To learn more about breakfast choices, check
out the Connect site: www.mcgrawhillconnect.com.

& connect -

NUTRITION

Understand the scientific method as it is used in developing
hypotheses and theories in the field of nutrition, including
the determination of nutrient needs.

List the major characteristics of the North American diet,
the food habits that often need improvement, and the key
“Nutrition and Weight Status” objectives of the Healthy
People 2020 report.

and Health

Research has clearly shown that a lifestyle that includes a
diet rich in fruits, vegetables, and whole grains, coupled
with regular exercise, can enhance our quality of life in
the short term and keep us healthy for many years to
come. Unfortunately, this healthy lifestyle is not always
easy to follow. When it comes to “nutrition,” it is clear
that some of our diets are out of balance with our metab-
olism, physiology, and physical activity level.

We begin Chapter 1 with some questions. What influ-
ences your daily food choices? How important are factors
such as taste, appearance, convenience, cost, or value? Is
nutrition one of the factors you consider? Are your food
choices influencing your quality of life and long-term
health? By making optimal dietary choices, we can bring
the goal of a long, healthy life within reach. This is the
primary theme of Chapter 1 and throughout this book.

The ultimate goal of this book is to help you find the
best path to good nutrition. The information presented is
based on emerging science that is translated into everyday
actions that improve health. After completion of your nutri-
tion course, you should understand the knowledge behind
the food choices you make and recommend to others.

We call this achievement of making food choices that are
right for you “nutrition literacy.”

Describe a basic plan for health promotion and disease
prevention, and what to expect from good nutrition and
a healthy lifestyle.

Identify food and nutrition issues relevant to college
students.
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1.1 Why Do You Choose the Food You Eat?

In your lifetime, you will eat about 70,000 meals and 60 tons of food. Many factors
influence our food choices including celebrations (see the comic below). Chapter 1
begins with a discussion of these factors and ends with a conversation specifically
about eating well as a college student. In between, we examine the powerful effect
of dietary habits in determining overall health and take a close look at the general
classes of nutrients—as well as the calories—supplied by the food we eat. We also
discuss the major characteristics of the North American diet, the food habits that
often need improvement, and the key “Nutrition and Weight Status” objectives in
the Healthy People 2020 report. A review of the scientific process behind nutrition
recommendations is also included, along with an introduction to our “Newsworthy
Nutrition” feature that you will see throughout the book.

Understanding what drives us to eat and what affects food choice will help you
understand the complexity of factors that influence eating, especially the effects of
our routines and food advertising (Fig. 1-1). You can then appreciate why foods
may have different meanings to different people and thus why food habits and
preferences of others may differ from yours.

WHAT INFLUENCES YOUR FOOD CHOICES?

Food means so much more to us than nourishment—it reflects much of what we
think about ourselves. In the course of our lives, we spend the equivalent of 4 years
eating. The Bureau of Labor Statistics estimated that in 2011, Americans spent the
equivalent of 19 days eating and drinking. If we live to be 80 years old, that will add
up to 4.1 years of eating and drinking. Overall, our daily food choices stem from
a complicated mix of biological and social influences (see Fig. 1-1). Let’s examine
some of the key reasons we choose what we eat.

Flavor, texture, and appearance are the most important factors determining our
food choices. Creating more flavorful foods that are both healthy and profitable is
a major focus of the food industry. These foods are often referred to as “healthy”
choices or “better for you” products. The challenge to the food industry is to match
the “taste” of the foods we prefer with the nutrition and health characteristics of
these products.

Early influences that expose us to various people, places, and events have a con-
tinuing impact on our food choices. Many ethnic diet patterns begin as we are intro-
duced to foods during childhood. Parents can lay a strong foundation knowing
that early exposure to food choices during infancy, toddler, and preschool years is
important in influencing later health behaviors. Developing healthy patterns dur-
ing childhood will go a long way to ensuring healthy preferences and choices when
we are teenagers and adults.
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Routines and habits are tied to some food choices. Food habits, food availabil-
ity, and convenience strongly influence choices. Most of us eat from a core group
of foods with about 100 basic items accounting for 75% of our total food intake.
Recent surveys indicate that the most commonly purchased foods in America
are milk (about 30 gallons yearly), ready-to-eat cereal, bottled water (about
25 gallons per year), soft drinks (nearly 50 gallons per year), and bread. It is no
surprise that milk and cereal are both on the top-five list because many Americans
eat them together as their daily breakfast. Bread is also on the list because it is
typically consumed at every meal in America, making it one of the most common
forms of grain eaten. Bottled water has become the drink of choice for business
meetings and other large-group gatherings, including outdoor activities. Despite
the popularity of water and milk, Americans still drink nearly twice as many car-
bonated soft drinks per year as either water or milk. The large amount of sugar
in many soft drinks is of particular concern because studies have found an asso-
ciation between consumption of sugar-sweetened drinks and obesity in children
(see Chapter 19). In September 2012, the New York City Board of Health made an
effort to combat obesity and encourage healthier choices by approving a ban on
the sale of sugary drinks in containers larger than 16 ounces in restaurants and
other establishments. This restriction was the first of its kind in the country and
was championed by Mayor Michael Bloomberg.

Advertising is a major media tool for capturing the food interest of the consumer.
Consumers have more food choices than ever and these choices are well adver-
tised in newspapers, magazines, billboards, radio, television, and now the Internet.
The food industry in the United States spends billions on advertising. Some of this

FIGURE 1-1 <« Food choices are
affected by many factors. Which have
the greatest impact on your food
choices?

A Cereal and milk are two of the most
commonly purchased foods in America
largely because they are eaten together for
breakfast every day by many.
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advertising is helpful, as it promotes the importance of food components such as cal-
cium and fiber in our diets. However, the food industry also advertises highly sweet-
ened cereals, cookies, cakes, and soft drinks because they bring in the greatest profits.
Researchers at Yale University found that in 2009, the 20 largest fast-food restaurant
chains spent $3.8 billion on advertising, primarily television ads. Food advertising
and marketing have been shown to have a definite effect on weight gain in children
and adolescents. A 2012 Federal Trade Commission (FTC) report found that although
food marketing to youth dropped from $2.1 billion in 2006 to $1.79 billion in 2009,
much of the decline was the result of less spending on expensive TV advertising
and more spending on cheaper online and mobile media (see Further Reading 9).
Recent studies in several Western countries indicate that the association between TV
advertising of foods and drinks, and childhood obesity is especially prevalent in the
United States (see Further Readings 3 & 10). Concern for the negative effect of adver-
tising and marketing on the diets and health of children has led to several strate-
gies, including the Children’s Food and Beverage Advertising Initiative (CFBAI), a
self-regulatory program launched by the Council of Better Business Bureaus in 2006.
CFBALI participants are 16 packaged-food companies and quick-serve restaurants
that have pledged to limit their advertising to children to foods meeting science-
based nutrition criteria or to not engage in child-directed advertising (see Further
Reading 13). Research also indicates that mass media influences the onset of eating
disorders through its depiction of extremely thin models as stereotypes of attractive
bodies. The eating disorders that may result from this type of marketing lead to body
distortion and dissatisfaction. Eating disorders will be introduced in the Eating Well

in College section at the end of this chapter and discussed at length in Chapter 15.
Restaurant dining plays a significant role in our food choices. Restaurant food
is often calorie-dense, in large portions, and of poorer nutritional quality com-
pared to foods made at home. Fast-food and pizza restaurant menus typically
emphasize meat, cheese, fried foods, and carbonated beverages. In response to
recent consumer demands, restaurants have placed healthier items on their menus
and many are listing nutritional content on their menus. Mandatory posting of the
calorie content of restaurant items will go into effect soon as a result of the health
care reform bill that President Barack Obama signed into law in March 2010. The
law requires chain restaurants with 20 or more locations to post the calorie content
of their offerings on menus or menu boards with other nutritional information
available upon request. While many restaurants have placed calorie informa-
tion on their menus, most have delayed their calorie disclosures until menu
labeling regulations are approved by the Food and Drug Administration
(FDA). FDA released the proposed regulations in November 2012, so calo-

ries may not appear on menus until 2014.

Time and convenience have become significant influences affecting
food choices and stem from a lifestyle that limits the amount of time

Child 2-11 Teen 12-17 spent in food preparation (see Further Reading 4). In the 2011 Acad-
$1,040,625,275 $1,010,706,362 emy of Nutrition and Dietetics Trends Survey, 62% of American

Overlapping
$263,876,914

adults indicated that it took too much time to keep track of their
diet (see Further Reading 2). Restaurants and supermarkets have
responded to our demanding work schedules and long hours
away from home by supplying prepared meals, microwav-
able entrees, and various quick-prep frozen products.
Economics play a role in our food choices. The 2012
Food and Health Survey indicates that after taste, cost

Total Youth-Directed Marketing: $1,787,454,723 is now the number two reason why people choose

FIGURE 1-2 A This chart shows the marketing expenditures used
to promote food and beverages to children and teens in the United
States in 2009. From Further Reading 9.

Source: Reading 9: 9. Federal Trade Commission: A Review of Food Marketing
to Children and Adolescents, Follow-Up Report, December 2012.

the food they do. While the average American now
spends less on food than in the past, young adults and
those with higher incomes spend the most on food. As
income increases, so do meals eaten away from home
and preferences for foods such as cookies, chocolate,

www.ftc.gov/os/2012/12/121221foodmarketingreport.pdf cheese, and meat. Also keep in mind that as calorie
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intake increases, so does the food bill. Tips for eating well on a college student’s
budget are discussed in the Nutrition and Your Health feature at the end of the
chapter.

Last but not least, nutrition—or what we think of as “healthy foods”—also
directs our food purchases. North Americans who tend to make health-related food
choices are often well-educated, middle-class professionals. These same people
are generally health-oriented, have active lifestyles, and focus on weight control.
Arecent study of the National Health Interview Survey showed that 74% of women
surveyed habitually or always read the nutrition labels, whereas only 58% of the
men read labels on food products. Label reading was associated with a lower body
mass index (BMI, body weight relative to height), especially in women. Women
who read labels had a BMI of 1.48 points lower than women who did not read
nutrition labels, translating to a difference of 8.6 pounds for a woman who is 5 feet
3 inches tall weighing 163 pounds (see Further Reading 16).

WHY ARE YOU SO HUNGRY?

Two drives, hunger and appetite, influence our desire to eat. These drives dif-
fer dramatically. Hunger is primarily our physical biological drive to eat and is
controlled by internal body mechanisms. For example, as foods are digested and
absorbed by the stomach and small intestine, these organs send signals to the liver
and brain to reduce further food intake.

Appetite, our primarily psychological drive to eat, is affected by many of the
external food choice mechanisms we discussed in the last section, such as environ-
mental and psychological factors and social customs (see Fig. 1-1). Appetite can be
triggered simply by seeing a tempting dessert or smelling popcorn popping at the
movie theater. Fulfilling either or both drives by eating sufficient food normally
brings a state of satiety, a feeling of satisfaction that temporarily halts our desire to
continue eating.

A region of the brain helps regulate satiety. Imagine a tug-of-war in the brain.
The feeding center and the satiety center work in opposite ways to promote ade-
quate availability of nutrients at all times. When stimulated, cells in the feeding
center signal us to eat. As we eat, cells in the satiety center are stimulated and we
stop eating. For example, when we haven’t eaten for a while, stimulation of the
feeding center signals us to eat. When the nutrient content in the blood rises after
a meal, the satiety center is stimulated, and we no longer have a strong desire to
seek food. Admittedly, this concept of a tug-of-war between the feeding and sati-
ety centers is an oversimplification of a complex process. The various feeding and
satiety messages from body cells to the brain do not single-handedly determine
what we eat. We often eat because food comforts us (see Further Reading 20).
Almost everyone has encountered a mouthwatering dessert and devoured it, even
on a full stomach. It smells, tastes, and looks good. We might eat because it is the
right time of day, we are celebrating, or we are seeking emotional comfort to over-
come the blues. After a meal, memories of pleasant tastes and feelings reinforce
appetite. If stress or depression sends you to the refrigerator, you are mostly seek-
ing comfort, not food calories. Appetite may not be a physical process, but it does
influence food intake. We will discuss more about this mechanism, including the
effect of meal size and composition on satiety, in Chapter 7 on energy balance and
weight control.

PUTTING OUR FOOD CHOICES INTO PERSPECTIVE

The next time you pick up a candy bar or reach for a second helping, remember the
internal and external influences on eating behavior. You should now understand that
daily food intake is a complicated mix of biological and social influences. Body cells,
nutrients in the blood, hormones, brain chemicals, and our social and family customs
all influence food choices. When food is abundant, appetite—not hunger—most

hunger The primarily physiological
(internal) drive to find and eat food,
mostly regulated by internal cues to
eating.

appetite The primarily psychological
(external) influences that encourage
us to find and eat food, often in the
absence of obvious hunger.

satiety State in which there is no
longer a desire to eat; a feeling of
satisfaction.

CRITICAL THINKING

Sarah is majoring in nutrition and
is well aware of the importance

of a healthy diet. She has recently
been analyzing her diet and is
confused. She notices that she eats
a great deal of high-fat foods,
such as peanut butter, cheese,
chips, ice cream, and chocolate,
and few fruits, vegetables, and
whole grains. She also has become
hooked on her daily cappuccino
with lots of whipped cream. What
three factors may be influencing
Sarah's food choices? What advice
would you give her on how to
have her diet match her needs?
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nutrients Chemical substances in

food that contribute to health, many
of which are essential parts of a diet.
Nutrients nourish us by providing calo-
ries to fulfill energy needs, materials
for building body parts, and factors to
regulate necessary chemical processes
in the body.

essential nutrient In nutritional terms,
a substance that, when left out of a

diet, leads to signs of poor health. The
body either cannot produce this nutri-
ent or cannot produce enough of it to
meet its needs. If added back to a diet
before permanent damage occurs, the

affected aspects of health are restored.
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A Many foods are rich sources of nutrients.

likely triggers eating. Satiety associated with consuming a meal may reside primarily
in our psychological frame of mind. Also, because satiety regulation is not perfect,
body weight can fluctuate. We become accustomed to a certain amount of food at
a meal. Providing less than that amount leaves us wanting more. One way to use
this observation for weight-loss purposes is to train your eye to expect less food by
slowly decreasing serving sizes to more appropriate amounts. Your appetite then
readjusts as you expect less food. Keep track of what triggers your eating for a few
days. Is it primarily hunger or appetite? The Rate Your Plate activity in this chapter
also asks you to keep track of what influences your food intake on a daily basis.

CONCEPT CHECK 1.1

1. What are the factors that influence our food choices?
2. How do hunger and appetite differ in the way they influence our desire to eat?
3. What factors influence satiety?

1.2 How Is Nutrition Connected
to Good Health?

Fortunately, the foods we eat can support good health in many ways depending on
their components. You just learned, however, that lifestyle habits and other factors
may have a bigger impact on our food choices than the food components them-
selves. Unfortunately, many North Americans suffer from diseases that could have
been prevented if they had known more about the foods and, more importantly, had
applied this knowledge to planning meals and designing their diet. We will now
look at the effect these choices are having on our health both today and in the future.

WHAT IS NUTRITION?

Nutrition is the science that links foods to health and disease. It includes the pro-
cesses by which the human organism ingests, digests, absorbs, transports, and
excretes food substances.

NUTRIENTS COME FROM FOOD

What is the difference between food and nutrients? Food provides the energy (in
the form of calories) as well as the materials needed to build and maintain all body
cells. Nutrients are the substances obtained from food that are vital for growth and
maintenance of a healthy body throughout life. For a substance to be considered an
essential nutrient, three characteristics are needed:

e First, at least one specific biological function of the nutrient must be identified
in the body.

e Second, omission of the nutrient from the diet must lead to a decline in certain
biological functions, such as production of blood cells.

¢ Third, replacing the omitted nutrient in the diet before permanent damage
occurs will restore those normal biological functions.

WHY STUDY NUTRITION?

As we mentioned in the preface, we are all nutrition experts because we all eat
several times a day. Nutrition knowledge can be confusing, however, and seem
like a moving target. Recommendations may seem to differ depending on their
source, and there are so many choices when shopping for food or eating out. We
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just learned that nutrition is only one of many factors that influence our eating
habits. There is a lot to learn, and we know that you are interested in what you
should be eating and how the food you eat affects you. Studying nutrition will
help you discern the conflicting messages you hear about food and help erase any
misconceptions you have about food and nutrition. This book uses “a functional
approach” to learning about nutrients, how they interact in food and in our bod-
ies, and how they work together to support these key functions that sustain our
health. Studying nutrition will help you make informed choices about the foods
you eat and their relationship to health.

Nutrition is a lifestyle factor that is a key to developing and maintaining an
optimal state of health for you. A poor diet and a sedentary lifestyle are known to
be risk factors for life-threatening chronic diseases such as cardiovascular (heart)
disease, hypertension, diabetes, and some forms of cancer (Table 1-1). Together,
these and related disorders account for two-thirds of all deaths in North America
(Figure 1-3) (see Further Reading 11). Not meeting nutrient needs in younger years
makes us more likely to suffer health consequences, such as bone fractures from
the disease osteoporosis, in later years. At the same time, taking too much of a
nutrient—such as a vitamin A supplement—can be harmful. Another dietary
problem, drinking too much alcohol, is associated with many health problems.

U.S. government scientists have calculated that a poor diet combined with a lack
of sufficient physical activity contributes to hundreds of thousands of fatal cases of
cardiovascular disease, cancer, and diabetes each year among adults in the United
States. Thus, the combination of poor diet and too little physical activity may be
the second leading cause of death in the United States. In addition, obesity, which
the American Medical Association recently declared as a disease, is considered the

TABLE 1-1 » Glossary Terms to Aid Your Introduction to Nutrition*

|

A Major health problems can be avoided
by a healthy diet, moderate calories, and
adequate physical activity.

glucose A six-carbon sugar that exists
in a ring form; found as such in blood
and in table sugar bound to fructose;
also known as dextrose, it is one of the
simple sugars.

Cancer

Cardiovascular
(heart) disease

Cholesterol

Chronic

Diabetes

Hypertension

Kilocalorie (kcal)

Obesity

Osteoporosis

Risk factor

A condition characterized by uncontrolled growth of abnormal cells.

A general term that refers to any disease of the heart and circulatory system. This disease is generally char-
acterized by the deposition of fatty material in the blood vessels (hardening of the arteries), which in turn
can lead to organ damage and death. Also termed coronary heart disease (CHD), as the vessels of the heart
are the primary sites of the disease.

A waxy lipid found in all body cells; it has a structure containing multiple chemical rings. Cholesterol is
found only in foods of animal origin.

Long-standing, developing over time. When referring to disease, this term indicates that the disease process,
once developed, is slow and lasting. A good example is cardiovascular disease.

A group of diseases characterized by high blood glucose. Type 1 diabetes involves insufficient or no release
of the hormone insulin by the pancreas and therefore requires daily insulin therapy. Type 2 diabetes results
from either insufficient release of insulin or general inability of insulin to act on certain body cells, such as
muscle cells. Persons with type 2 diabetes may or may not require insulin therapy.

A condition in which blood pressure remains persistently elevated. Obesity, inactivity, alcohol intake, excess
salt intake, and genetics may each contribute to the problem.

Unit that describes the energy content of food. Specifically, a kilocalorie (kcal) is the heat energy needed to
raise the temperature of 1000 grams (1 liter) of water 1° Celsius. Although kcal refers to a 1000 calorie unit
of measurement, it is commonly referred to as calories. Calories is a familiar term for the energy content of
a food, so we will use it in this book.

A condition characterized by excess body fat.

Decreased bone mass related to the effects of aging (including estrogen loss during menopause in women),
genetic background, and poor diet.

A term used frequently when discussing the factors contributing to the development of a disease. A risk
factor is an aspect of our lives, such as heredity, lifestyle choices (e.g., smoking), or nutritional habits.

*Many bold terms are also defined in the page margins within each chapter and in the glossary at the end of this book.





