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The Science of 
Nutrition: Linking 
Food, Function, and 
Health

TesT 
Yourself
True or False?

1 A Calorie is a measure of 
the amount of fat in a 
food. T or F

2 Proteins are not a primary 
source of energy for our 
body. T or F

3 All vitamins must be 
consumed daily to support 
optimal health. T or F

4 The Recommended 
Dietary Allowance is 
the maximum amount 
of nutrient that people 
should consume to 
support normal body 
functions. T or F

5 Results from observational 
studies do not indicate 
cause and effect. T or F

Test Yourself answers are located in 
the Study Plan.

1
Learning Outcomes
After studying this chapter, you should be able to:

1  Define the term nutrition and describe the history of nutrition 
science, pp. 4–6.

2  Discuss why nutrition is important to health, pp. 6–9.

3  Identify the six classes of nutrients essential for health and describe 
their functions, pp. 9–15.

4  Distinguish among the six types of Dietary Reference Intakes for 
nutrients, pp. 15–18.

5  Describe the tools nutritional professionals and other healthcare 
providers use for gathering data related to an individual’s nutritional 
status and diet, pp. 18–21.

6  Explain how nutrition professionals classify malnutrition, pp. 21–22.

7  Discuss the four steps of the scientific method, pp. 22–26.

8  Compare and contrast the various types of research studies used in 
establishing nutrition guidelines, pp. 26–27.

9  Describe various approaches you can use to evaluate the truth and 
reliability of media reports, websites, and other sources of nutrition 
information, pp. 28–30.

10  List at least four sources of reliable and accurate nutrition information 
and state why they are trustworthy, pp. 30–33.

Go to www.masteringnutrition 
.pearson.com (or www 
.pearsonmylabandmastering 
.com) for chapter quizzes, pre-tests, 
interactive activities, and more!
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STUDY PLAN
Customize your study plan—and master your nutrition!— 
in the Study Plan of MasteringNutrition.

TesT
Yourself  |  AnSwerS

1 F A Calorie is a measure of the energy in a food. More precisely, a kilocalorie is 
the amount of heat required to raise the temperature of 1 kilogram of water by 
1 degree Celsius.

2 T Carbohydrates and lipids are the primary energy sources for the body.

3 F Most water-soluble vitamins need to be consumed daily. However, we can consume 
foods that contain fat-soluble vitamins less frequently because our body can store 
these vitamins.

4 F The rDA is the average daily nutrient intake level that meets the nutrient 
requirements of 97% to 98% of healthy individuals in a particular life stage and 
gender group.

5 T observational studies indicate relationships between nutrition and factors such as 
disease, but they do not indicate cause and effect.

 • In what other ways could nutrigenomics change the 
landscape of healthcare in America?
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Consumers will probably first encounter nutrigenomics in 
diagnostic testing. In this process, a blood or tissue sample of 
DNA will be genetically analyzed to determine how food and 
food supplements interact with that individual’s genes and how a 
change in diet might affect those interactions. Genetic counseling 
will be required to help consumers understand the meaning and 
recommendations suggested by their genetic profile.

Second, consumers may begin to see specialized foods 
promoted for specific conditions. For example, consumers 
currently can choose certain foods if they want to lower their 
cholesterol or enhance their bone health. More such foods will 
likely be developed, and food packages might even be coded 
for certain genetic profiles.

We may be decades away from a “personalized diet,” but 
one thing is clear right now: nutrigenomics is showing us the 
importance of nutrition and environmental factors in preserving 
our health. In doing so, nutrigenomics is changing not only the 
way we look at food but also the science of nutrition itself.

critical Thinking Questions

 • Will nutrigenomics advance preventive medicine and reduce 
our rate of obesity and other chronic diseases?

 • If so, will it lower healthcare costs?
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 The DRIs include the Estimated Average 
Requirement, the Recommended Dietary Allowance, 
the Adequate Intake, the Tolerable Upper Intake 
Level, the Estimated Energy Requirement, and the 
Acceptable Macronutrient Distribution Range.

LO 5  To assess nutritional status, healthcare providers 
conduct a physical examination, including objective 
measures of vital signs, lab values, and height and 
weight, as well as a health-history questionnaire. 
A variety of dietary intake tools may also be used, 
including diet histories, 24-hour recalls, food-
frequency questionnaires, and diet records.

LO 6  Malnutrition occurs when a person’s nutritional 
status is out of balance.

 Undernutrition occurs when someone consumes too 
little energy or nutrients, and overnutrition occurs 
when too much energy or too much of a given nutrient 
is consumed over time. A primary nutrient deficiency 
occurs when a person does not consume enough 
of a given nutrient in the diet. A secondary nutrient 
deficiency occurs when a person cannot absorb 
enough of a nutrient, when too much of a nutrient is 
excreted, or when a nutrient is not efficiently utilized.

LO 7  The steps in the scientific method are 
(1) observing a phenomenon, (2) creating a 
hypothesis, (3) designing and conducting an 
experiment, and (4) collecting and analyzing data 
that support or refute the hypothesis.

 A hypothesis that is supported after repeated 
experiments may be called a theory.

LO 8 Studies involving animals provide preliminary 
information that assists scientists in designing human 
studies. Human studies include epidemiological 
studies such as observational and case-control 
studies, and experimental clinical trials. A double-
blind, placebo-controlled study is considered the 
most trustworthy form of clinical trial.

LO 9  When evaluating media reports, consider who is 
reporting the information, who conducted and 
paid for the research, whether the research was 
published in a reputable journal, whether the 
researchers have a conflict of interest, and whether 
it involves testimonials or makes claims that sound 
too good to be true. Quackery is the promotion of an 
unproven remedy, usually by someone unlicensed 
and untrained, for financial gain.

LO 10    Potentially good sources of reliable nutrition 
information include registered dietitians, licensed 
dietitians, and individuals who hold an advanced 
degree in nutrition. Medical professionals such as 
physicians, osteopaths, and registered nurses have 
variable levels of training in nutrition.

 The Centers for Disease Control and Prevention 
(CDC) is the leading federal agency that  
protects the health and safety of Americans.

LO 5

LO 6

LO 7

LO 8

LO 9

LO 10  

LO 1   Nutrition is the scientific study of food and how 
food nourishes the body and influences health.

 Early nutrition research focused on identifying, 
preventing, and treating nutrient-deficiency 
diseases. As the Western diet improved, obesity 
and its associated chronic diseases became an 
important subject for nutrition research. In the 
late 20th century, nutrigenomics emerged as a 
new field of nutrition research.

LO 2  Nutrition is an important component of wellness. 
Healthful nutrition plays a critical role in 
eliminating deficiency disease and can help 
reduce our risks for various chronic diseases.

 Healthy People 2020 is a national health promotion 
and disease prevention plan that identifies goals 
we hope to reach as a nation by 2020. Its four 
overarching goals are to (1) attain high-quality, 
longer lives free of preventable disease, disability, 
injury, and premature death; (2) achieve health 
equity, eliminate disparities, and improve the 
health of all groups; (3) create social and physical 
environments that promote good health for all; and 
(4) promote quality of life, healthy development, 
and healthy behaviors across all life stages. It 
includes dozens of objectives related to nutrition 
and weight status and physical activity.

LO 3  Nutrients are chemicals found in food that are 
critical to human growth and function.

 The six essential nutrients found in the foods  
we eat are carbohydrates, lipids, proteins, and water, 
which are known as the macronutrients; and vita-
mins and minerals, which are micronutrients.

 Carbohydrates are composed of carbon, hydrogen, 
and oxygen. They are the primary energy source 
for the human body, particularly for the brain.

 Lipids provide us with fat-soluble vitamins and 
essential fatty acids in addition to storing large 
quantities of energy.

 Proteins can provide energy if needed, but they 
are not a primary fuel source. Proteins support 
tissue growth, repair, and maintenance.

 Vitamins are organic compounds that assist with 
the regulation of body processes.

 Minerals are inorganic elements that are not 
changed by digestion or other metabolic processes.

 Water is critical to survival and supports numerous 
body functions, including fluid balance, the conduc-
tion of nervous impulses, and muscle contraction.

LO 4  The Dietary Reference Intakes (DRIs) are 
reference standards for nutrient intakes for 
healthy people in the United States and Canada.

LO 1

LO 2

LO 3

LO 4

summary

Scan to hear an MP3 Chapter Review  
in MasteringNutrition.
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UPDATED! 
Food Equity, Sustainability, 
and Quality chapter
recognizing new research and emerging 
topics, the chapter formerly titled global 
Hunger has been recast to cover food 
security, equity, and the environment, 
giving it a timely new approach. in 
addition, the chapter now follows the 
food safety chapter, with the text then 
ending with the three lifecycle chapters.

UPDATED! Study Plan tied to 
Learning Outcomes
all chapters, including in depth chapters, now include 
numbered learning outcomes that link to the end-of-
chapter study plan. Within the study plan, each summary 
point and review question is tied to a learning outcome, 
helping students to identify areas that they need to 
review. these study plans are further enhanced with 
activities within Masteringnutrition.

Mapping tough concepts
with a Clear Learning Path
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Food Equity, 
Sustainability, 
and Quality: The 
Challenge of 
“Good” Food TesT  

Yourself
True or False?

1 Because of insufficient 
money or other resources, 
people in more than 5% of 
U.S. households go without 
food. T or F

2 A person can be both obese 
and undernourished. T or F

3 In the United States, as 
compared to workers in 
other industries, a farm 
worker has nearly twice the 
risk of dying from an on-the-
job injury. T or F

4 More than half of cash 
revenues for all U.S. farmers 
come from just two crops, 
corn and soybeans. T or F

5 Methane, a greenhouse gas 
emitted during livestock 
production, has nearly 
double the atmospheric 
warming effect of carbon 
dioxide. T or F

Test Yourself answers are located in 
the Study Plan.

16

Learning Outcomes
After studying this chapter, you should be able to:

1  Compare and contrast levels of food insecurity globally and in the 
United States, pp. 628–630.

2  Discuss several ways in which human behavior contributes to food 
insecurity, pp. 630–632.

3  Explain what climate change is and how it is affecting the world’s 
food supply, pp. 632–633.

4  Describe the health and societal problems associated with 
undernourishment, pp. 633–635.

5  Explain how obesity can result from limited access to nourishing food, 
pp. 635–638.

6  Identify inequities in agricultural and food-service labor, and their 
effects on workers and the consumers they serve, pp. 638–639.

7  Discuss the effects of industrial agriculture on food security and the 
environment, pp. 639–641.

8  Explain how the food industry has influenced the quality and diversity 
of our food supply, p. 641.

9  Discuss international, governmental, philanthropic, corporate, and 
local initiatives aimed at increasing the world’s supply of and access 
to “good” food, pp. 642–644.

10  Identify several steps you can take to promote production of and 
access to “good” food, pp. 645–646.

Go online for chapter quizzes,  
pre-tests, interactive activities, and 
more!
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UPDATED! Additional Focus Figures
new Focus Figures on tough topics have been added, 
including the scientific method, vitamin d and calcium 
regulation, and hormonal control of appetite. these 
colorful full-page figures teach key concepts in nutrition 
through bold, clear and detailed visual presentations. 
these dynamic figures also have corresponding coaching 
activities in Mastering nutrition.

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.

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

focus figure 3.3 | Digestion OverviewFOCUS
FIGURE 3.3 Digestion Overview

PANCREAS

GALLBLADDER

LIVER
Produces bile to digest fats.

Stores bile before release into 
the small intestine through the 
bile duct.

SALIVARY GLANDS

MOUTH

PHARYNX AND ESOPHAGUS

STOMACH

SMALL INTESTINE

LARGE INTESTINE

RECTUM

The digestive system consists of the organs of the 
gastrointestinal (GI) tract and associated accessory 
organs. The processing of food in the GI tract involves 
ingestion, mechanical digestion, chemical digestion, 
propulsion, absorption, and elimination.

Ingestion Food enters the GI tract via the mouth.  

Mechanical digestion Mastication tears, shreds, and 
mixes food with saliva. 

Chemical digestion Salivary amylase and lingual lipase 
begin the digestion of carbohydrates and lipids.

Produces digestive 
enzymes and bicarbonate, 
which are released into the 
small intestine via the 
pancreatic duct.

Mechanical digestion Mixes and churns 
food with gastric juice into a liquid called 
chyme. 

Chemical digestion Pepsin begins digestion 
of proteins, and gastric lipase continues to 
break lipids apart. 

Absorption A few fat-soluble substances are 
absorbed through the stomach wall.

Elimination Temporarily stores feces before 
voluntary release through the anus.

Propulsion Swallowing and peristalsis move 
food from mouth to stomach.

ORGANS OF THE GI TRACT ACCESSORY ORGANS

Mechanical Digestion and Propulsion 
Segmentation mixes chyme with digestive 
juices; peristaltic waves move it along 
tract.

Chemical digestion Digestive enzymes 
from pancreas and brush border digest 
most classes of nutrients.

Absorption Nutrients are absorbed 
into blood and lymph through 
enterocytes.

Produce saliva, a mixture of 
water, mucus, enzymes, and 
other chemicals.

Chemical digestion Some remaining 
food residues are digested by bacteria.

Absorption Reabsorbs salts, water, and 
vitamins. 

Propulsion Compacts waste into feces and 
propels it toward the rectum.
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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 an easy-to-understand 
comparison 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.  

a day of meals

about3,552 about1,847
calories (kcal)

2 fried eggs
3 slices bacon, fried
2 slices of white toast with 

1 tbsp. of butter 
8 �. oz whole milk

calories (kcal)

BREAKFAST

LUNCH

2 slices pepperoni pizza 
(14” pizza, hand-tossed crust)

1 medium banana
24 �. oz cola beverage 

DINNER
Fried chicken, 1 drumstick and 

1 breast (with skin)
1 cup mashed potatoes with 

¼ cup gravy
½ cup yellow sweet corn
8 �. oz whole milk 
1 slice chocolate cake with 

chocolate frosting 
(1/12 of cake)  

3,552 kcal
40.4% of energy from carbohydrates
43.2% of energy from fat
16.3% of energy from saturated fat
16.4% of energy from protein
18.2 grams of dietary fi ber
6,246 milligrams of sodium

nutrient analysis nutrient analysis
1,847 kcal
46% of energy from carbohydrates
28.7% of energy from fat
11% of energy from saturated fat
25.3% of energy from protein
26.5 grams of dietary fi ber
3,280 milligrams of sodium

 
Saves 

1,705 
calories!

ca

2 frie
3 slic
2 slic

1 tb
8 �. o

2 slice

2 poached eggs
2 slices Canadian bacon
2 slices whole-wheat toast 

with 1 tbsp. butter
8 �. oz skim milk

½ �llet broiled salmon
Spinach salad:
 2 cups fresh spinach 
 ½ cup raw carrots, sliced 
 3 cherry tomatoes
 1 tbsp. chopped green onions
 ¼ cup kidney beans
  2 tbsp. fat-free Caesar dressing
1 medium banana
24 �. oz iced tea 
1 m
24

nutrien

½ chicken breast, roasted 
without skin

1 cup mashed potatoes with 
¼ cup gravy

1 cup steamed broccoli 
24 �. oz ice water with slice of 

lemon
1 cup fresh blueberries with 

2 tbsp. whipped cream 

meal focus figure 6.16 | Maximizing Healthy Protein Intake
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Dynamic Study Modules and eText 2.0 provide 
students with a preview of what’s to come.

Learning Catalytics and Engaging Media
Learning Catalytics, a “bring your own device” student engagement, 
assessment, and classroom intelligence system, allows students to use 
their smartphone, tablet, or laptop to respond to questions in class.  

with Mydietanalysis

continuous learning
Before, During & After Class with

the Masteringnutrition online homework, tutorial, 
and assessment system includes content specific 
to introductory nutrition courses, delivering self-
paced tutorials that focus on your course objectives, 
provide individualized coaching, and respond to each 
student’s progress.

BEFORE CLASS

DURING CLASS

Mydietanalysis is now available as single sign on  
to Masteringnutrition.  For smartphone users, a  
new mobile website version of Mydietanalysis is 
available.  students can track their diet and activity 
intake accurately, anytime and anywhere, from their 
mobile devices.

NEW! Interactive eText 2.0 complete with embedded 
media is mobile friendly and ada accessible. 
✲ now available on smartphones and tablets.
✲ seamlessly integrated videos and other rich media.
✲ accessible (screen-reader ready).
✲ configurable reading settings, including resizable type and 

night reading mode.
✲ instructor and student note-taking, highlighting, 

bookmarking, and search.

once completed, 
dynamic study 
Modules include 
explanations using 
material taken 
directly from the text.

NEW! 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.
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AFTER CLASS

NEW! ABC News lecture launcher 
videos cover up-to-date hot topics that 
occur in the nutrition field that bring 
nutrition to life and spark discussion. 
these are accompanied by multiple-choice 
questions with wrong-answer feedback.

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

UPDATED! nutrition animations have 
been updated and made compatible for Mastering 
and mobile devices. these animations address 
tough topics and common misconceptions and 
feature a more contemporary look to appeal to 
today’s students. corresponding activities within 
Mastering with wrong-answer feedback have also 
been updated.

UPDATED! 18 nutritools Build-a-Meal 
coaching activities allow students to apply 
nutrition concepts to improve their health 
through interactive mini-lessons that provide 
hints and feedback. the Build a Meal, Build a 
pizza, Build a salad, and Build a sandwich tools 
have been carefully rethought to improve the 
user experience, making them easier to use. 
they are now HtMl5 compatible.

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. 
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NUTRITION
T H E  S C I E N C E  O F

FOURTH EDITION

NUTRITION

disk 1
Robust Media Assets for  
Each Chapter

• ABC News lecture launcher videos
• nutrition animations
• powerpoint lecture outlines
• Media-only powerpoint® slides 

for easy importing of videos and 
animations

• powerpoint clicker questions and 
Jeopardy-style quiz show questions

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

disk 2
Comprehensive Test Bank

• test Bank in Microsoft Word, pdF, 
and rtF formats

• computerized test Bank, which 
includes all 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
• instructor resource and support 

Manual in Microsoft Word and pdF 
formats 

• step-by-step Masteringnutrition 
tutorials

• video introduction to learning 
catalytics™

• Great Ideas in Teaching Nutrition

For Students
• Eat Right! Healthy Eating in College 

and Beyond
• Food composition table

User’s Quick Guide for 
The Science of Nutrition

this easy-to-use printed supplement 
accompanies the teaching toolkit 
and offers easy instructions for both 
experienced and new faculty members 
to get started with the rich toolkit 
content and Masteringnutrition.

TEACHING TOOLKIT

Teaching Toolkit DVD for  
The Science of Nutrition
the Teaching Toolkit dvd provides everything that 
you need to prep for your course and deliver a 
dynamic lecture, in one convenient place. these 
valuable resources are included on three disks:

everything You need to teach

In One Place
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Welcome to The Science  
of Nutrition, Fourth Edition!
As nutrition researchers and educators, we know that the science of nutrition is constantly 
evolving. Our goal as authors is to provide students and instructors with the most recent 
and scientifically accurate nutrition information available.

Learning to Avoid Nutrition Confusion
What should I eat? In this age of information saturation, many different answers to that 
question are available 24 hours a day, from multiple sources: via the Internet, social media, 
television, and radio; in books, newspapers, and magazines; and on billboards, posters, and 
the sides of vending machines—even food packages offer nutrition advice. From research 
studies with contradictory findings to marketing claims for competing products, potential 
sources of confusion abound.

You’re probably not fooled by the ads for diets and supplements in your e-mail 
inbox, but what kinds of nutrition messages can you trust? Which claims are backed up 
by  scientific evidence, and of those, which are relevant to you? How can you evaluate the 
various sources of nutrition information and find out whether the advice they provide is 
accurate and reliable? How can you navigate the Internet to find reliable nutrition facts and 
avoid nutrition myths? How can you develop a way of eating that’s right for you—one that 
supports your physical activity, allows you to maintain a healthful weight, and helps you 
avoid chronic disease? And if you’re pursuing a career in nutrition or another healthcare 
field, how can you continue to obtain the most current and valid information about food 
and physical activity as you work with individual clients?

Why We Wrote This Book
The Science of Nutrition began with the conviction that both students and instructors 
would benefit from an accurate, clear, and engaging textbook that links nutrients with their 
functional benefits. As instructors, we recognized that students have a natural interest in 
their bodies, their health, their weight, and their success in sports and other activities. We 
developed this text to demonstrate how nutrition relates to these interests. The Science of 
Nutrition empowers you to reach your personal health and fitness goals while teaching you 
about the scientific evidence linking nutrition with disease. This information will be vital to 
your success as you build a career in nutrition or another health-related discipline.

You’ll also learn how to debunk nutrition myths and how to distinguish nutrition 
fact from fiction. Throughout the chapters, material is presented in lively narrative that is 
scientifically sound and that continually links the evidence with these goals. Information on 
current events, and recent and ongoing research, keeps the inquisitive spark alive, illustrating 
how nutrition is very much a “living” science and a source of spirited ongoing debate.

The content of this text is designed for nutrition and other science and healthcare majors, 
but is also applicable and accessible to students in the liberal arts. We present the science 
of nutrition in a conversational style with engaging features that encourage you to apply 
the material to your own life and to the lives of your future clients, patients, or students. 
To support visual learning, the writing is supplemented by illustrations and photos that are 
attractive, effective, and level-appropriate. As teachers, we are familiar with the myriad 
challenges of presenting nutrition information in the classroom. We have therefore developed 
an exceptional ancillary package with a variety of tools to assist instructors in successfully 
meeting these challenges. We hope to contribute to the excitement of teaching and learning 
about nutrition: A subject that affects every one of us, a subject so important and relevant 
that correct and timely information can make the difference between health and disease.
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Hallmark Text Features
A multitude of popular features have been updated throughout this new edition, challenging 
you to think about how the recommendations of different nutritional experts (and others 
who may be less than expert, such as some media sources) apply to your unique health 
issues, activity level, energy requirements, food preferences, and lifestyle. Nutrition Myth 

or Fact? boxes, which now appear near the end of each chapter preceeding the Study 
Plan section, explore the science supporting or challenging common beliefs about foods, 
while the Highlight boxes explore research across a range of important, specific nutritional 
issues. Nutrition Label Activity feature boxes help you understand how to interpret food 
label information, so that you can make better nutritional choices. You Do the Math 
feature boxes give you a hands-on chance to practice important calculations that reveal key 
nutrition information.

Four visually vibrant In Depth “mini chapters” cover the key areas of alcohol, vitamins 
and minerals, phytochemicals, and disordered eating, and offer instructors flexibility in 
incorporating them into their course. The Vitamins and Minerals In Depth specifically 
provides an overview of micronutrient basics prior to the first functional chapter.

In providing these features, in addition to the new features listed in a later section, we 
hope that by the time you finish this book you’ll feel more confident and engaged in making 
decisions about your diet and physical activity.

Nutri-Case | You Play the Expert!
In addition to the aforementioned features, our Nutri-Case scenarios provide you with the 
opportunity to evaluate the nutrition-related beliefs and behaviors of five people representing 
a range of backgrounds and nutritional challenges. As you encounter them, keep in mind 
that these case scenarios are for instructional purposes, not intended to suggest that 
students using this text are qualified to offer nutritional advice to others. In the real world, 
only properly trained and licensed health professionals are qualified to provide nutritional 
counseling. Take a moment to get acquainted with our Nutri-Case characters here.

Hi, I’m Hannah. I’m 18 years old and in my first year at Valley Community College. 
I’m 5’ 6” and right now I weigh 171 lbs. I haven’t made up my mind yet about 
my major. All I know for sure is that I don’t want to work in a hospital like 
my mom! I got good grades in high school, but I’m a little freaked out by 
college so far. There’s so much homework, plus one of my courses has a lab, 
plus I have to work part-time because my mom doesn’t have the money to 
put me through school. Sometimes I feel like I just can’t handle it all. And 
when I get stressed out, I eat. I’ve already gained 10 pounds and I haven’t 
even finished my first semester!

Hi, I’m Theo. Let’s see, I’m 21, and my parents moved to the Midwest from 
Nigeria 11 years ago. I’m 6’ 8” tall and weigh in at 200 lbs. The first time I ever 

played basketball, in middle school, I was hooked. I won lots of awards 
in high school and then got a full scholarship to the state university, 

where I’m a junior studying political science. I decided to take a 
nutrition course because, last year, I had a hard time making it 
through the playing season, plus keeping up with my classes and 
homework. I want to have more energy, so I thought maybe I’m 

not eating right. Anyway, I want to figure out this food thing 
before basketball season starts again.

Th
e
o

H
an

n
ah
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I’m Judy, Hannah’s mother. I’m 38 years old and a nurse’s aide at Valley Hospital. 
I’m 5’5” and weigh 200 lbs. Back when Hannah was a baby, I dreamed of going to 

college so I could be a registered nurse. But then my ex and I split up, and 
Hannah and me, we’ve been in survival mode ever since. I’m proud to 
have raised my daughter without any handouts, and I do good work, 

but the pay never goes far enough and it’s exhausting. I guess that’s 
partly because I’m out of shape, and my blood sugar’s high. Most 
nights, I’m so tired at the end of my shift that I just pick up some 
fast food for supper. I know I should be making home-cooked 
meals, but like I said, I’m in survival mode.

Ju
d

y
I’m Liz, I’m 20, and I’m a dance major at the School for Performing Arts. I’m 5’4” and 
currently weigh about 103 lbs. Last year, two other dancers from my class and I won 

a state championship and got to dance in the New Year’s Eve celebration at the 
governor’s mansion. This spring, I’m going to audition for the City Ballet, so I 
have to be in top condition. I wish I had time to take a nutrition course, but I’m 
too busy with dance classes, rehearsals, and teaching a dance class for kids. But 
it’s okay, because I get lots of tips from other dancers and from the Internet. 
Like last week, I found a website especially for dancers that explained how 

to get rid of bloating before an audition. I’m going to try it for my audition 
with the City Ballet!

Li
z

Hello. My name is Gustavo. I’m 69 years young at the moment, but when I was  
13 years old I came to the United States from Mexico with my parents and 

three sisters to pick crops in California. Now I manage a large vineyard. 
They ask me when I’m going to retire, but I can still work as hard as a man 

half my age. Health problems? None. Well, maybe my doctor tells me 
my blood pressure is high, but that’s normal for my age! I guess what 
keeps me going is thinking about how my father died 6 months after 
he retired. He had colon cancer, but he never knew it until it was too 
late. Anyway, I watch the nightly news and read the papers, so I keep 
up on what’s good for me, “Eat less salt” and all that stuff. I’m doing 
great! I’m 5’5” tall and weigh 166 lbs.

G
u

st
av

o

Throughout this text, you’ll read about these five characters as they grapple with various 
nutrition-related challenges in their lives. As you do, you might find that they remind you of 
people you know, and you may discover you have something in common with one or more of 
them. Our hope is that by applying the information you learn in this course to their situations, 
you will deepen your understanding of the importance of nutrition in your own life.

New in the Fourth Edition
The Fourth Edition of The Science of Nutrition includes a wealth of dynamic new features 
and innovations. Key among these is the MasteringNutritionTM online homework, 
tutorial, and assessment system, which delivers self-paced tutorials and activities that 
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provide individualized coaching, focus on course objectives, and offer tools enabling 
instructors to respond individually to each student’s progress. The proven Mastering system 
provides instructors with customizable, easy-to-assign, automatically graded assessments 
that motivate students to learn outside of class and arrive prepared for lecture. Key 
MasteringNutrition features include the following:

 ■	 Interactive eText 2.0—now available on smartphones and tablets—is Americans with 
Disabilities Act (ADA) accessible (screen-reader ready). This new eText 2.0 seamlessly 
integrates videos and animations, offers configurable reading settings (including 
resizable type and night reading mode), and allows instructor and student note-taking, 
highlighting, bookmarking, and search.

 ■	 Focus Figure and Meal Focus Figure Coaching Activities that guide students through 
key nutrition concepts with interactive mini-lessons.

 ■	 Nutrition Animations have been updated and made compatible for Mastering and mobile 
devices. Corresponding activities with wrong-answer feedback have also been updated.

 ■	 ABC News Videos with quizzing bring nutrition to life and spark discussion  
with up-to-date hot topics that occur in the nutrition field. Multiple-choice questions 
provide wrong-answer feedback to redirect students to the correct answer.

 ■	 18 NutriTools Coaching Activities allow students to apply nutrition concepts to 
improve their health through interactive mini-lessons that provide hints and feedback. 
The Build a Meal, Build a Pizza, Build a Salad, and Build a Sandwich tools have been 
carefully rethought to improve the user experience, making them easier to use. They are 
now HTML5 compatible.

 ■	 Single sign-on for MyDietAnalysis, a software system that allows students to complete 
a diet assignment. Students keep track of their food intake and exercise and enter the 
information to create a variety of reports (e.g., the balance between fats, carbohydrates, 
and proteins in their diet; how many calories they’re eating; whether they’re meeting 
the Recommended Dietary Allowances [RDAs] for vitamins and minerals; etc.). 
MyDietAnalysis activities have been added within Mastering that incorporate the use 
of MyDietAnalysis. A mobile version gives students 24/7 access via their smartphones 
to easily track food, drink, and activity on the go.

 ■	 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.

 ■	 Learning Catalytics™ is an interactive, student response tool that uses students’ 
smartphones, tablets, or laptops to engage them in more sophisticated tasks and 
thinking. Now included with MasteringNutritionTM with eText, Learning Catalytics 
enables you to generate classroom discussion, guide your lecture, and promote peer-to-
peer learning with real-time analytics.

 ■	 MP3s related to chapter content, with multiple-choice questions that provide wrong-
answer feedback.

 ■	 Access to Get Ready for Nutrition, providing students with extra math and chemistry 
study assistance.

 ■	 A Study Area that is broken down into learning areas and includes videos, animations, 
MP3s, and other resources.

Focus Figures illuminate some of the toughest topics for students to learn and 
understand. New topics for these full-page figures include the scientific method, Vitamin D and 
calcium regulation, and hormonal control of appetite. New to this edition, Meal Focus Figures 
graphically depict the differences in sets of meals, such as a comparison of nutrient density or 
a comparison of two high-carbohydrate meals, to engage students with useful information.

Each chapter now offers students a Study Plan to guide them through the chapter. Each 
chapter begins with numbered learning outcomes, which are then referenced in the relevant 
section of the chapter. At the end of each chapter, the relevant learning outcome is again 
referenced in the chapter summary and review questions, offering students a clear learning 
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path through the chapter. Corresponding activities in Mastering reinforce the connections. 
The end-of-chapter study plan also now repeats the Test Yourself questions from the chapter 
opener while providing the answers.

Chapter 16, now titled Food Equity, Sustainability, and Quality: The Challenge of 
“Good” Food, is a major revision of the previous global hunger chapter. This timely new 
approach focuses on issues most relevant to students today. The chapter is now earlier in 
the book following the food safety chapter, with the text concluding with the three chapters 
covering nutrition throughout the life cycle.

The visual walkthrough at the front of the book provides additional information on the 
new features in the Fourth Edition. Specific changes to each chapter include the following:

Chapter 1

 ■	 Highlight on the concept of a kilocalorie now incorporated into the narrative text.
 ■	 Added a new Focus Figure on Dietary Reference Intakes (Focus Figure 1.9).
 ■	 Added a new Focus Figure on the scientific method (Focus Figure 1.10).
 ■	 Updated Nutrition Myth or Fact? (previously Nutrition Debate) on nutrigenomics.
 ■	 Added a new figure on epigenetics in the nutrigenomics Nutrition Myth or Fact?.
 ■	 Updated all applicable references.

Chapter 2

 ■	 Added definitions and distinguished between whole foods, processed foods, and 
functional foods.

 ■	 Added a new section on “Other Eating Plans,” which includes a brief overview of  
the Exchange Lists and the Dietary Approaches to Stop Hypertension (DASH) diet,  
including adding web links at the end of the chapter.

 ■	 Added a new section, “High-Tech Tools,” to help students analyze their diets. This sec-
tion includes information on various web-based tools and apps.

 ■	 Added a new paragraph on grocery store nutrition guidance systems, including a nutri-
tion online link to the Nu-Val system.

 ■	 Added a new section discussing the recent Food and Drug Administration (FDA)  
requirements that all restaurants, movie theatres, and vending machines include  
calorie counts and basic nutrition information by 2016.

 ■	 Replaced previous Figure 2.4 on nutrient density with a new Focus Figure 2.4,  
“Optimizing Nutrient Density..”

 ■	 Retired all of the ethnic diet pyramids and revised the Mediterranean eating plan within 
the plate design (now Figure 2.6).

 ■	 Incorporated updated information on the Mediterranean diet as part of the text narrative.
 ■	 Introduced MiPlato as a Spanish-language alternative to MyPlate (now Figure 2.10).
 ■	 Updated and expanded the Nutrition Myth or Fact? (previously Nutrition Debate) on 

the DGAs and MyPlate, including updated research examining whether people are using 
them, discussing existing conflicts of interest that may be influencing the recommen-
dations, and including a discussion and figure of two alternative graphics, the Healthy 
Eating Plate and the Power Plate.

 ■	 Updated all applicable references.

Chapter 3

 ■	 Expanded discussion of hormones involved in hunger/satiety responses.
 ■	 Moved Figure 6.12 of enzymes from Chapter 6, Proteins, in previous edition, to this 

chapter (now Figure 3.5).
 ■	 Added content on role of lingual lipase in chemical digestion.
 ■	 Updated information on mechanisms of gastroesophageal reflux disease (GERD) and 

slightly revised figure.
 ■	 Addressed current status of research on non-celiac gluten sensitivity.
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 ■	 Added a brief discussion of colon cancer.
 ■	 Replaced Nutri-Case on Liz and food allergies with Nutri-Case on Judy and eating cues.
 ■	 Replaced Nutrition Debate on screening for celiac disease with a Nutrition Myth or 

Fact? on the microbiome, probiotics, and prebiotics.
 ■	 Updated all applicable references.

Chapter 4

 ■	 Added information on fructans (including inulin) within the section discussing fiber.
 ■	 Expanded Highlight examining the question, “Are All Forms of Sugar the Same?.”
 ■	 Added new Meal Focus Figure 4.15 on maximizing fiber intake.
 ■	 Updated section on the effect of high sugar intake on risks for obesity and diabetes.
 ■	 Updated section on the recent evidence examining consumption of diet soft drinks and 

weight loss/gain.
 ■	 Expanded the section on diabetes, including damage caused to blood vessels, discussion 

of prediabetes, discussion and table with values for normal glucose, impaired fasting 
glucose, and diabetes (including HbA1c values).

 ■	 Added new Focus Figure 4.18 on diabetes.
 ■	 Nutrition Myth or Fact? (formerly Nutrition Debate) was expanded to explore the role of 

sugar more broadly (and not just high-fructose corn syrup) in the obesity epidemic.
 ■	 Updated all applicable references.

Chapter 4.5

 ■	 Updated all statistics regarding alcohol-related deaths, complications, and other related 
issues.

 ■	 Added a link to help students calculate Calorie content of alcoholic beverages.
 ■	 Expanded section “Taking Control of Your Alcohol Intake.”
 ■	 New Figure 3 on calculating Calorie content of alcoholic beverages.
 ■	 Updated all applicable references.

Chapter 5

 ■	 Updated Highlight, “Is Margarine More Healthful Than Butter?”
 ■	 Updated Figures 5.1, 5.5, 5.9, 5.15.
 ■	 Updated discussion of the role of dietary fat in chronic disease, including trans fats and 

cholesterol.
 ■	 Added new Focus Figure 5.16 on atherosclerosis.
 ■	 Added new Focus figure 5.18 on lipoprotein transport and distribution.
 ■	 Added new Nutrition Myth or Fact? (formerly Nutrition Debate), “Are Saturated Fats 

Bad or Benign?”
 ■	 Added discussion on eating more sustainably when selecting fish.
 ■	 •	 Added	new	figure	5.9,	part	a,	on	bile	emulsifying	fats.
 ■	 Added new Meals Focus Figure 5.14 on reducing saturated fats.
 ■	 Expanded the Nutrition Label Activity on how much fat in food so that it is more 

comprehensive.
 ■	 Updated references.

Chapter 6

 ■	 Updated sections on the effect of consuming excess protein on heart disease, kidney 
function, and bone loss.

 ■	 Updated section on the role of nuts in lowering risk for type 2 diabetes and heart disease.
 ■	 Expanded section on whether amino acid supplements help build muscle mass and 

increase muscle strength.
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 ■	 Enhanced list of ways to increase legume intake.
 ■	 Added new Focus Figure 6.16 on meals high and low in healthy protein sources.
 ■	 Added new Nutrition Myth or Fact? (formerly Nutrition Debate) on whether there is a 

need to increase current protein recommendations.
 ■	 Updated all applicable references.

Chapter 7

 ■	 Added new introductory story for the chapter.
 ■	 Added a brief overview of cholesterol synthesis.
 ■	 Updated Figures 7.10 and 7.25.
 ■	 Updated Highlight on carnitine.
 ■	 Updated the Nutrition Myth or Fact? (formerly Nutrition Debate) on dietary thermogenics.
 ■	 Updated the Highlight on carnitine.
 ■	 Updated all applicable references.

Chapter 7.5

 ■	 Added section on ultra-trace minerals.
 ■	 Added discussion on nutrient competition for absorption.
 ■	 Changed vitamin D guidelines from IU to μg.
 ■	 Updated all applicable references.

Chapter 8

 ■	 Revised learning objectives.
 ■	 Updated figures.
 ■	 Updated Highlight, “Can Chromium Supplements Enhance Body Composition?”
 ■	 Updated Nutrition Myth or Fact? (formerly Nutrition Debate), “Treating PMS with 

Vitamin B6 and Folic Acid: Does It Work? Is it Risky?”

Chapter 9

 ■	 Added new chapter-opening story.
 ■	 Added new discussion of alkaline water.
 ■	 Updated Figure 9.2.
 ■	 Added new Focus Figure 9.5 on fluid and electrolyte balance.
 ■	 Added cashew milk to discussion of (cow’s) milk alternatives.
 ■	 Added discussion of ultra-trace minerals.
 ■	 Added new Nutrition Myth or Fact? (formerly Nutrition Debate) on the sodium 

controversy.
 ■	 Updated all applicable references.

Chapter 10

 ■	 Restructured chapter headings to more closely link the learning outcomes with textual 
information and review questions.

 ■	 Added new Focus Figure 10.5 on vitamin A’s role in vision.
 ■	 Updated Highlight feature on vitamin C and the common cold.
 ■	 Moved disorders linked to tobacco use from Highlight box to text.
 ■	 Expanded section on the link between free radicals, antioxidants, and cardiovascular 

disease.
 ■	 Updated and expanded Nutrition Myth or Fact? (formerly Nutrition Debate) on 

multivitamins and mineral supplements and added information on botanicals and herbs.
 ■	 Updated all applicable references.
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Chapter 10.5

 ■	 Half of this In Depth chapter was updated and rewritten so that it focuses on four main 
ideas, reflected in the four learning outcomes.

 ■	 All of the research studies cited have been updated (except for the acknowledged 
classics), including the Highlight box on peanut butter and jelly sandwiches.

Chapter 11

 ■	 Reorganized all section headings to improve flow and enable linkage with learning 
objectives.

 ■	 Clarified that it is red bone marrow that is involved in the production of most 
blood cells.

 ■	 Revised the sections discussing the roles of parathyroid hormone (PTH) and vitamin D 
on calcium absorption from the kidney and the role of the sarcoplasmic reticulum in 
releasing calcium to stimulate muscle contraction.

 ■	 Added new Focus Figure 11.5 on vitamin D and calcium regulation.
 ■	 Revised Figure 11.9 to include evidence that vitamin D conversion is inhibited in the 

winter months in geographic areas above the 37 degree latitude line.
 ■	 Expanded and moved content on calcium supplements to the new Nutrition Myth 

or Fact? (formerly Nutrition Debate), “Preserving Bone Mass: Are Supplements the 
Solution?”

 ■	 Incorporated new research on the role of exercise in osteoporosis prevention and treatment 
and on the risks and benefits of medications currently used to treat osteoporosis.

 ■	 Updated all applicable references.

Chapter 12

 ■	 Updated information on iron absorption from mixed diets.
 ■	 Added new information on vitamin K and its various forms.
 ■	 Updated information on anemia worldwide and World Health Organization (WHO) 

2025 plans for a 50% reduction of anemia in women of reproductive age.
 ■	 Updated section on the role of nutrients in immune response.
 ■	 Added new information on the worldwide problem of child malnutrition and its impact 

on the immune system.
 ■	 Updated information on the role of zinc in human health.
 ■	 Expanded the discussion of the components of blood.
 ■	 Updated Nutrition Myth or Fact? (formerly Nutrition Debate), “Zinc and the 

Common Cold.”
 ■	 Updated all applicable references.

Chapter 13

 ■	 Substantially reorganized the chapter, revised chapter headings and learning objectives, 
and deleted repetitive information to improve flow and readability.

 ■	 Added new Focus Figure 13.5 on energy balance.
 ■	 Expanded information on complications of bariatric surgery.
 ■	 Updated and expanded information on weight loss medications.
 ■	 Added information on mindful eating.
 ■	 Expanded sections on the associations of environmental factors and poverty with obesity.
 ■	 Expanded section on the multifactorial nature of obesity.
 ■	 Added new Focus Figure 13.9 on the complex factors contributing to obesity.
 ■	 Revised obesity surgery figure (Figure 13.10) to include sleeve gastrectomy.
 ■	 Added new Meal Focus Figure 13.11 on managing calorie intake.
 ■	 Moved Nutrition Debate on whether it costs more to eat right to Chapter 16 where it is 

now a Highlight box.
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 ■	 Updated Nutrition Myth or Fact? (formerly Nutrition Debate) on whether higher 
carbohydrate, lower fat diets have been overrated, and added information on the Paleo 
Diet to this feature and also to the chapter text.

 ■	 Updated all applicable references.

Chapter 13.5

 ■	 Added learning outcomes.
 ■	 Updated Highlight, “Muscle Dysmorphia: The Male Eating Disorder?”
 ■	 Updated segment on various types of disordered eating that can be part of a 

syndrome.
 ■	 Updated new DSM-5.

Chapter 14

 ■	 Revised phrasing of section headings to make them more direct and applicable to the 
content being covered.

 ■	 Added new Figure 14.1 on health benefits of physical activity.
 ■	 Updated Figure 14.3 to include examples of activities, providing a more complete 

illustration of the Frequency, Intensity, Time, and Type (FITT) principle.
 ■	 Added new Focus Figure 14.7 on what fuels our activities.
 ■	 Added new Meal Focus Figure 14.10 on maximizing carbohydrates to support activity.
 ■	 Added new information and references related to intrinsic and extrinsic motivation 

to being active, high-intensity interval training (HIT), recent evidence to support the 
benefits of the 2008 Physical Activity Guidelines, and the benefits of consuming food 
sources high in carbohydrate and protein to enhance muscle glycogen storage and 
performance.

 ■	 Updated and tightened up the Nutrition Myth or Fact? (formerly Nutrition Debate) on 
ergogenic aids.

Chapter 15

 ■	 Updated all research throughout.
 ■	 Added brief discussions of hepatitis A virus (HAV) and Toxoplasma gondii.
 ■	 Moved discussion of bovine spongiform encephalopathy (BSE)/variant Creutzfeldt–

Jakob disease (vCJD) from box to narrative and updated and condensed.
 ■	 Expanded discussion of STECs.
 ■	 Replaced FightBac figure with Foodsafety.gov logo.
 ■	 Replaced table of cooking temperatures with narrative bullets, updated.
 ■	 Discussed FDA preliminary determination on partially hydrogenated oils (PHOs) as no 

longer generally recognized as safe.
 ■	 Added discussion of the top five reasons for genetic modification of crops, including 

herbicide tolerance and insect resistance.
 ■	 Added separate discussion of the health risks of POPs and expanded the discussion of 

plasticizers, dioxins, and concerns about the carcinogenicity of glyphosate.
 ■	 Added brief discussion of the FDA’s imposition of a voluntary ban on the use of 

antibiotics in livestock for other than medical purposes.
 ■	 Updated the USDA’s definition and description of organic foods, and added a brief 

discussion of the issue of their higher cost.
 ■	 Moved discussion of environmental food issues such as sustainability to Chapter 16.
 ■	 Revised and updated Tables 15.1 on government agencies, Table 15.2 on bacteria, and 

Table 15.4 on the Environmental Working Group’s dirty dozen and clean fifteen.
 ■	 Entirely revised and expanded the Nutrition Myth or Fact? (formerly Nutrition Debate) 

on genetically modified organisms (GMOs).
 ■	 Updated all applicable references.
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Changes to Chapter 16

 ■	 This new chapter, “Food Equity, Sustainability, and Quality: The Challenge of ‘Good’ 
Food,” replaces the last edition’s Chapter 19, “Global Nutrition.”

 ■	 New topics include disparities in availability of high-quality, nourishing food; 
factors thought to contribute to the poverty-obesity paradox; the unsafe working 
conditions on many U.S. farms; and the inequitable wages paid to many farm and 
food-service workers.

 ■	 Updated and significantly expanded the section on food sustainability and the effects 
of our current system of food production, dominated by industrial agriculture, on food 
diversity and the environment that had been covered in narrative of the third edition, in 
Chapter 15.

 ■	 Added new discussion of the role of the food industry in shaping nutrition 
recommendations and consumer choices through lobbying, marketing, etc.

 ■	 Expanded discussion of global, national, and local initiatives that are increasing the 
availability of nourishing food and included a look at some simple steps individuals 
can take, such as buying fair-trade foods or reducing beef consumption, which can help 
begin to meet the challenge of “good” food.

 ■	 Updated and expanded Nutrition Myth or Fact? (formerly Nutrition Debate in Chapter 6) 
on meat consumption and global warming, including a new section from a 2014 
analysis identifying the resources used and emissions released to produce 1,000 kcal of 
beef versus 1,000 kcal of food crops (wheat, rice, and potatoes).

Chapter 17

 ■	 Added discussion of the effects of obesity on fertility.
 ■	 Added discussion of pregnancy concerns for older women.
 ■	 Expanded the discussion of Listeria monocytogenes infection during pregnancy.
 ■	 Changed the Nutri-Case to support the teaching point on the increased risk for type 2 

diabetes in children of a mother who had gestational diabetes.
 ■	 Added a discussion on the safety of artificial sweeteners in pregnancy.
 ■	 Added a discussion of the use of prescription and over-the-counter (OTC) drugs and 

herbal supplements during pregnancy.
 ■	 Added a discussion of lower rates of breastfeeding in obese mothers and contributing 

factors.
 ■	 Added a flow chart on consequences of fetal adaptation to undernourishment to the 

Nutrition Myth or Fact? (formerly Nutrition Debate) on long-term effects of the fetal 
environment.

 ■	 Updated all applicable reference.

Chapter 18

 ■	 Expanded discussion on the responsibilities of parents in supporting healthful 
diets for their children/families, including their role in the management of their 
children’s weight.

 ■	 Replaced MyPyramid graphic with MyPlate Daily Food Plan.
 ■	 Updated discussion on the role of breakfast related to nutrient intake and weight 

management.
 ■	 Expanded discussion of the short- and long-term metabolic consequences of obesity.
 ■	 Updated information related to School Lunch and Breakfast programs, food insecurity 

among children.
 ■	 Added explanations of “class 2” and “class 3” obesity among children and 

adolescents.
 ■	 Expanded the Nutrition Myth or Fact? (formerly Nutrition Debate) on bariatric surgery 

in adolescents.
 ■	 Updated all applicable references.
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Changes to Chapter 19

 ■	 Expanded discussion on consequences of inactivity among older adults.
 ■	 Updated dietary protein recommendations for older adults.
 ■	 Expanded discussion of bariatric surgery in older adults.
 ■	 Added a new section on dehydration among older adults.
 ■	 Added new dietary recommendations to reduce the risk of Alzheimer’s disease.
 ■	 Added new discussion on pressure ulcers in elderly.
 ■	 Added new discussion on the impact of “crushing” drugs for easier administration of 

drugs for older adults.
 ■	 Updated and expanded discussion of food insecurity among older adults.
 ■	 Updated descriptions of federal food assistance programs.
 ■	 Added new Centers for Disease Control and Prevention (CDC) guidelines on physical 

activity for older adults in the “Seniors on the Move” Highlight.
 ■	 Updated Nutrition Myth or Fact? (formerly Nutrition Debate) on living longer through a 

low-energy diet.
 ■	 Updated all statistics related to aging.
 ■	 Updated all applicable references.

Appendices, Front Matter, and Back Matter

 ■	 Appendix A, “The USDA Food Guide Evolution,” and Appendix I, “Organizations and 
Resources,” have been moved online. Remaining appendices have been renumbered.

Supplemental Resources for Instructors  
and Students

For the Instructor

Intructor Review Copy
978-0-13-439335-3 / 0-13-439335-X

Instructor Resource and Support Manual
978-0-13-432699-3 / 0-13-432699-7

This popular and adaptable resource, available on the Teaching Toolkit DVD, enables 
instructors to create engaging lectures and additional activities via chapter summaries, 
learning objectives, chapter outlines, key terms, in-class discussion questions, and activity 
ideas, including a diet analysis activity and a Nutrition Debate activity for each chapter, in 
addition to a list of all web resources by chapter.

Teaching Toolkit DVD
978-0-13-424386-3 / 0-13-424386-2

This rich teaching resource offers everything you need to create lecture presentations and 
course materials, including JPEG and PowerPoint® files of the art, tables, and selected 
photos from the text, and “stepped-out” art for selected figures from the text, as well as 
animations for the majors nutrition course.

The DVD allows for “click and play” in the classroom—no downloading required—and 
includes the following:

Media Assets for Each Chapter
 ■	 ABC News Lecture Launcher videos
 ■	 Nutrition Animations
 ■	 PowerPoint Lecture Outlines

Preface     xv

A01_THOM5096_04_SE_FM.indd   15 11/19/15   2:56 AM



 ■	 Media-Only PowerPoint® slides for easy importing of videos and animations
 ■	 PowerPoint clicker questions and Jeopardy-style quiz show questions
 ■	 Files for all illustrations and tables and selected photos from the text

Comprehensive Test Bank
 ■	 Test Bank in Microsoft Word, PDF, and RTF formats
 ■	 Computerized Test Bank, which includes all the questions from the printed test bank in 

a format that allows you to easily and intuitively build exams and quizzes

Additional Supplements
For Instructors
 ■	 Instructor Resource and Support Manual in Microsoft Word and PDF formats 
 ■	 Step-by-step MasteringNutrition tutorials
 ■	 Video introduction to Learning Catalytics™
 ■	 Great Ideas in Teaching Nutrition

For Students
 ■	 Eat Right! Healthy Eating in College and Beyond
 ■	 Food Composition Table

TestGen® Test Bank
978-0-13-432698-6 / 0-13-432698-9

The Test Bank, provided in MasteringNutrition and the Teaching Toolkit DVD, contains multiple-
choice, true/false, and essay questions for content from each chapter, in addition to new Bloom’s 
Taxonomy levels and correlations to the start-of-chapter Learning Objectives.

Great Ideas: Active Ways to Teach Nutrition
978-0-321-59646-8 / 0-321-59646-3

This updated, revised booklet compiles the best ideas from nutrition instructors across the 
country on innovative ways to teach nutrition topics with an emphasis on active learning. 
Broken into useful pedagogic areas including targeted and general classroom activities, and 
an overview of active learning principles, this booklet provides creative ideas for teaching 
nutrition concepts, along with tips and suggestions for classroom activities that can be used 
to teach almost any topic.

MyDietAnalysis Website
www.mydietanalysis.com
ISBN: 0-321-73390-8

MyDietAnalysis was developed by the nutrition database experts at ESHA Research, Inc. 
and is tailored for use in college nutrition courses. It offers an accurate, reliable, and easy-
to-use program for your students’ diet analysis needs. MyDietAnalysis features a database of 
nearly 20,000 foods and multiple reports. Available online, the program allows students to 
track their diet and activity and generate and submit reports electronically. MyDietAnalysis 
is also available at no additional cost as a single sign-on to MasteringNutrition with all new 
copies of the textbook.

For online users, a mobile website version of MyDietAnalysis is available, so students can track 
their diet and activity intake accurately, anytime and anywhere, from their mobile device.
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Food Composition Table
978-0-321-66793-9 / 0-321-66793-X

Entries from the USDA Nutrient Database for Standard Reference are provided, offering the 
nutritional values of over 1,500 separate foods in an easy-to-follow format.

Course Management Options for Instructors
MasteringNutrition™

www.masteringnutrition.pearson.com/www.pearsonmylabandmastering.com
MasteringNutrition™
The MasteringNutrition online homework, tutorial, and assessment system delivers self-paced 
tutorials and activities that provide individualized coaching, focus on your course objectives, 
and are responsive to each student’s progress. The Mastering system helps instructors 
maximize class time with customizable, easy-to-assign, and automatically graded assessments 
that motivate students to learn outside of class and arrive prepared for lecture.

For the Student
Food Composition Table
978-0-321-66793-9 / 0-321-66793-X

Entries from the USDA Nutrient Database for Standard Reference are provided, offering the 
nutritional values of over 1,500 separate foods in an easy-to-follow format.

MyDietAnalysis Website
www.mydietanalysis.com
MyDietAnalysis was developed by the nutrition database experts at ESHA Research, Inc. 
and is tailored for use in college nutrition courses. It offers an accurate, reliable, and easy-
to-use program for your students’ diet analysis needs. MyDietAnalysis features a database of 
nearly 20,000 foods and multiple reports. Available online, the program allows students to 
track their diet and activity and generate and submit reports electronically. MyDietAnalysis 
is also a included at no additional cost as a single sign on to MasteringNutrition with all new 
copies of the textbook.

For online users, a mobile website version of MyDietAnalysis is available, so students can track 
their diet and activity intake accurately, anytime and anywhere, from their mobile device.

MasteringNutrition™
www.masteringnutrition.pearson.com/www.pearsonmylabandmastering.com

MasteringNutrition™
The MasteringNutrition online homework, tutorial, and assessment system delivers self-paced 
tutorials and activities that provide individualized coaching, focus on your course objectives, 
and are responsive to each student’s progress. The Mastering system helps instructors 
maximize class time with customizable, easy-to-assign, and automatically graded assessments 
that motivate students to learn outside of class and arrive prepared for lecture.

Eat Right! Healthy Eating in College and Beyond
978-0-805-38288-4 / 0-805-38288-7

This handy, full-color, 80-page booklet provides students with practical guidelines, tips, 
shopper’s guides, and recipes, so that they can start putting healthy eating guidelines into 
action. Written specifically for students, topics include healthy eating in the cafeteria, dorm 
room, and fast-food restaurants; eating on a budget; weight-management tips; vegetarian 
alternatives; and guidelines on alcohol and health.
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3

The Science of 
Nutrition: Linking 
Food, Function, and 
Health

TesT 
Yourself
True or False?

1 A Calorie is a measure of 
the amount of fat in a 
food. T or F

2 Proteins are not a primary 
source of energy for our 
body. T or F

3 All vitamins must be 
consumed daily to support 
optimal health. T or F

4 The Recommended 
Dietary Allowance is 
the maximum amount 
of nutrient that people 
should consume to 
support normal body 
functions. T or F

5 Results from observational 
studies do not indicate 
cause and effect. T or F

Test Yourself answers are located in 
the Study Plan.

1
Learning Outcomes
After studying this chapter, you should be able to:

1  Define the term nutrition and describe the history of nutrition 
science, pp. 4–6.

2  Discuss why nutrition is important to health, pp. 6–9.

3  Identify the six classes of nutrients essential for health and describe 
their functions, pp. 9–15.

4  Distinguish among the six types of Dietary Reference Intakes for 
nutrients, pp. 15–18.

5  Describe the tools nutritional professionals and other healthcare 
providers use for gathering data related to an individual’s nutritional 
status and diet, pp. 18–21.

6  Explain how nutrition professionals classify malnutrition, pp. 21–22.

7  Discuss the four steps of the scientific method, pp. 22–26.

8  Compare and contrast the various types of research studies used in 
establishing nutrition guidelines, pp. 26–27.

9  Describe various approaches you can use to evaluate the truth and 
reliability of media reports, websites, and other sources of nutrition 
information, pp. 28–30.

10  List at least four sources of reliable and accurate nutrition information 
and state why they are trustworthy, pp. 30–33.

Go to www.masteringnutrition 
.pearson.com (or www 
.pearsonmylabandmastering 
.com) for chapter quizzes, pre-tests, 
interactive activities, and more!
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Marilyn is 58 years old and works as a clerk at a small gift shop. During the 
last year, she has noticed that she is becoming increasingly tired at work 
and feels short of breath when performing tasks that she used to do easily, 
such as stocking shelves. This morning, she had her blood pressure checked 

for free at a local market and was told by the woman conducting the test that the reading 
was well above average. Assuming the woman’s white lab coat meant that she was a 
healthcare professional, Marilyn asked her whether or not high blood pressure could explain 
her fatigue. The woman replied that fatigue was certainly a symptom and advised Marilyn 
to see her physician. When Marilyn explained that she tried to avoid trips to the doctor 
because her health insurance plan had a high deductible, the woman said, “Well, I’m not a 
physician, but I am a nutritionist, and I can certainly tell you that the best thing you can do 
to reduce your high blood pressure is to lose weight. We’re running a special all month on 
Fiber Lunch, our most popular weight-loss supplement. You take it 30 minutes after your 
midday meal and it cleans out your digestive tract, keeping you from absorbing a lot of the 
food you eat. I can personally recommend it, because it helped me lose 30 pounds.”

Marilyn wasn’t convinced that she needed to lose weight. Sure, she was stocky, but 
she’d been that way all her life, and her fatigue had only started in the past year. But then 
she remembered that lately she’d been having trouble getting her rings on and off and that 
her shoes were feeling tight. So maybe the nutritionist was right and she should lose a few 
pounds. And hadn’t she seen an ad for Fiber Lunch in her favorite women’s magazine, or 
maybe on their website? Noticing Marilyn wavering, the nutritionist added, “A few weeks 
after I started taking Fiber Lunch, my blood pressure went from sky-high to perfectly 
normal.” She certainly looked slender and healthy, and her personal testimonial convinced 
Marilyn to spend $12 of her weekly grocery budget on the smallest bottle of the supplements.

What do you think of the advice Marilyn received? Was the nutritionist’s assessment of 
her nutritional status adequate? Was the treatment plan sound? Just what is a “nutritionist,” 
anyway? In this chapter, we’ll begin to answer these questions as we explore the role of 
nutrition in human health, identify the six classes of nutrients, and describe what constitutes 
a professional nutritional assessment. You’ll also learn how to evaluate nutrition-related 
research studies, as well as how to distinguish science from scams. But first, let’s take a 
quick look at the evolution of nutrition as a distinct scientific discipline.

What Is the Science of Nutrition 
and How Did It Evolve?
Although many people think that food and nutrition mean the same thing, they don’t. 
Food refers to the plants and animals we consume. It contains the energy and nutrients 
our body needs to maintain life and support growth and health. Nutrition, in contrast, is a 
science. Specifically, it is the science that studies food and how food nourishes our body and 
influences our health. It identifies the processes by which we consume, digest, metabolize, 
and store the nutrients in foods and how these nutrients affect our body. Nutrition also 
involves studying the factors that influence our eating patterns, making recommendations 
about the amount we should eat of each type of food, maintaining food safety, and 
addressing issues related to the production of food and the global food supply.

When compared with other scientific disciplines, such as chemistry, biology, and physics, 
nutrition is a relative newcomer. The cultivation, preservation, and preparation of food have played 
a critical role in the lives of humans for millennia, but in the West, the recognition of nutrition as 
an important contributor to health has developed slowly only during the past 400 years.

It started when researchers began to observe an association between diet and illness. For 
instance, in the mid-1700s, long before vitamin C itself had been identified, researchers discovered 
that the vitamin C–deficiency disease scurvy, which causes joint pain, tissue breakdown, and 
even death, could be prevented by consuming citrus fruits. By the mid-1800s, the three energy-
providing nutrients—carbohydrates, lipids, and proteins—had been identified, as well as a number 
of essential minerals. Nutrition was coming into its own as a developing scientific discipline.

food The plants and animals we 
consume.

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

The study of nutrition encompasses 
everything about food.

 LO 1 Define the term nutrition 
and describe the history of 
nutrition science.
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Still, vitamins were entirely unrecognized, and some fatal diseases that we now know 
to be due to vitamin deficiency were then thought to be due to infection. For instance, 
when Dutch physician Christian Eijkman began studying the fatal nerve disease beriberi 
in the 1880s, he conducted experiments designed to ferret out the causative bacterium. 
Finally, Eijkman discovered that replacing the polished white rice in a patient’s diet with 
whole-grain brown rice cures the disease. Still, he surmised that something in the brown 
rice conferred resistance to the beriberi “germ.” It was not until the 20th century that the 
substance missing in polished rice—the B-vitamin thiamin—was identified and beriberi was 
definitively classified as a deficiency disease. Another B-vitamin, niacin, was discovered 
through the work of Dr. Joseph Goldberger in the early 1900s. The accompanying Highlight 
box describes Dr. Goldberger’s daring work.

Nutrition research continued to focus on identifying and preventing deficiency diseases 
through the first half of the 20th century. Then, as the higher standard of living after  
World War II led to an improvement in the American diet, nutrition research began pursuing 
a new objective: supporting wellness and preventing and treating chronic diseases— 
that is, diseases that come on slowly and can persist for years, often despite treatment. 

Source: Kraut, A. Dr. Joseph Goldberger and the War on Pellagra. National Institutes of Health, Office of NIH History. http://history.nih.gov/exhibits 
/Goldberger/index.html.

consuming a limited, corn-based 
diet, a variety of nutrient-rich foods, 
including meats. They recovered. 
Moreover, orphans and inmates who 
did not have pellagra and ate the 
new diet did not develop the disease. 
Finally, Goldberger recruited 11 
healthy prison inmates, who in return 
for a pardon of their sentence agreed 
to consume a limited, corn-based 
diet. After 5 months, six of the 11 
developed pellagra.

Still, many skeptics were unable 
to give up the idea that pellagra was 
an infectious disease. So to prove 
that pellagra was not spread by 
germs, Goldberger, his colleagues, 
and his wife deliberately injected 
and ingested patients’ scabs, nasal 
secretions, and other bodily fluids. 
They remained free of the disease.

Although Goldberger could not 
identify the precise component in 
the new diet that cured pellagra, he 
eventually found an inexpensive and 
widely available substance, brewer’s 
yeast, that when added to the diet 
prevented or reversed the disease. 
Shortly after Goldberger’s death in 

1937, scientists identified the precise nutrient that was 
deficient in the diet of pellagra patients: niacin, one of the 
B-vitamins, which is plentiful in brewer’s yeast.
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In the first few years of the 20th 
century, Dr. Joseph Goldberger 
successfully controlled outbreaks 
of several fatal infectious diseases, 
from yellow fever in louisiana to 
typhus in Mexico. So it wasn’t 
surprising that, in 1914, the Surgeon 
General of the United States chose 
him to tackle another disease 
thought to be infectious that was 
raging throughout the South. 
Called pellagra, the disease was 
characterized by a skin rash, diarrhea, 
and mental impairment. At the time, 
it afflicted more than 50,000 people 
each year, and in about 10% of 
cases it resulted in death.

Goldberger began studying the 
disease by carefully observing its 
occurrence in groups of people. 
He asked, if it is infectious, then 
why would it strike children 
in orphanages and prison 
inmates yet leave their nurses 
and guards unaffected? Why 
did it overwhelmingly affect 
impoverished mill workers and 
share croppers while leaving their 
affluent (and well-fed) neighbors 
healthy? Could a dietary deficiency cause pellagra? To 
confirm his hunch, he conducted a series of trials in which 
he fed afflicted orphans and prisoners, who had been 

Solving the Mystery of Pellagra

Pellagra is often characterized by a scaly skin 
rash.

chronic disease A disease 
characterized by a gradual onset 
and long duration, with signs and 
symptoms that are difficult to 
interpret and that respond poorly to 
medical treatment.
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Chronic diseases of particular interest to nutrition researchers include obesity, 
cardiovascular disease, type 2 diabetes, and various cancers. This new research has raised 
as many questions as it has answered, and we still have a great deal to learn about the 
relationship between nutrition and chronic disease.

In the closing decades of the 20th century, an exciting new area of nutrition research 
began to emerge. Reflecting our growing understanding of genetics and epigenetics, 
nutrigenomics seeks to uncover links among our genes, our environment, and our diet, 
and to generate nutrition information tailored to our genetic makeup. But is this promise of 
personalized nutrition ever likely to be fulfilled? Check out the Nutrition Myth or Fact? at 
the end of this chapter to find out.

FiguRe 1.1 Many factors contribute to an 
individual’s wellness. Primary among these are a 
nutritious diet and regular physical activity.

Occupational health
includes meaningful 
work or vocation

Physical health
includes nutrition
and physical activity

Spiritual health
includes spiritual 
values and beliefs

Emotional health
includes positive
feelings about
oneself and life

Social health
includes family,
community, and
social environment

wellness A multidimensional, 
lifelong process that includes physical, 
emotional, and spiritual health.

REcap
Food refers to the plants and animals we consume, whereas nutrition is the scientific study of 
food and how food affects our body and our health. In the past, nutrition research focused on 
the prevention of nutrient-deficiency diseases, such as scurvy and beriberi; currently, a great 
deal of nutrition research is dedicated to identifying dietary patterns that can lower the risk for 
chronic diseases, such as type 2 diabetes and heart disease. Nutrigenomics is an emerging focus of 
nutrition research. ■

How Does Nutrition Contribute to Health?
Proper nutrition can help us improve our health, prevent certain diseases, achieve and 
maintain a desirable weight, and maintain our energy and vitality. When you consider 
that most people eat on average three meals per day, this results in more than 1,000 
opportunities a year to affect our health through nutrition. The following section provides 
more detail on how nutrition supports health and wellness.

Nutrition Is One of Several Factors Supporting Wellness
Traditionally, wellness was defined simply as the absence of disease. 
However, as we have learned more about our health and what it means 
to live a healthful lifestyle, our definition has expanded. Wellness is now 
considered to be a multidimensional process, one that includes physical, 
emotional, social, occupational, and spiritual health (Figure 1.1). Wellness 
is not an end point in our lives but rather is an active process we engage in 
with every day.

In this book, we focus on two critical aspects of wellness: nutrition 
and physical activity. These two are so closely related that you can think 
of them as two sides of the same coin: our overall state of nutrition 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. We can perform more strenuous activities for longer periods 
of time when we eat a nutritious diet, whereas an inadequate or excessive 
food intake can make us lethargic. A poor diet, inadequate or excessive 
physical activity, or a combination of these also can lead to serious health 
problems. Finally, several studies have 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). As we noted earlier, 
poor nutrition is a direct cause of deficiency diseases, such as scurvy 

 LO 2 Discuss why nutrition is 
important to health.
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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.

Diseases in which
nutrition plays some role

Osteoporosis

Osteoarthritis

Some forms of cancer

Diseases with a strong
nutritional component

Type 2 diabetes

Heart disease

High blood pressure

Obesity

Diseases caused by
nutritional deficiencies
or toxicities

Pellagra

Scurvy

Iron-deficiency anemia

Other vitamin and mineral deficiencies
   and toxicities

FiguRe 1.3 Of the 10 leading causes of death in the United States in 2012, three—heart 
disease, stroke, and diabetes—are strongly associated with poor nutrition. (Source: K. D. 
Kochanek, S. l. Murphy, J. Xu, and E. Arias. “Mortality in the United States, 2013,” NCHS Data 
Brief No. 178 [December, 2014].)
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and beriberi. Thus, early nutrition research focused on identifying the causes of nutrient-
deficiency diseases and means to prevent them. These discoveries led nutrition experts to 
develop guidelines for nutrient intakes that are high enough to prevent deficiency diseases, 
and to lobby for the fortification of foods with nutrients of concern. These measures, along 
with a more abundant and reliable food supply, have ensured that most nutrient-deficiency 
diseases are no longer of concern 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 influence 
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 associated with three chronic 
diseases that are among the top ten causes of death in the United States (Figure 1.3). 
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FiguRe 1.4 These diagrams 
illustrate the increase in obesity 
prevalence across the United 
States from 1994 to 2010, the 
last year during which there was a 
significant increase in rates. Obesity 
is defined as a body mass index 
greater than or equal to 30, or 
approximately 30 lb overweight for 
a 5'4" woman. (Source: Graphics 
from Centers for Disease Control 
and Prevention, Obesity Prevalence 
Maps 1985 to 2010.)
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These are heart disease, stroke, and diabetes. Recent research indicates that poor diets and 
physical inactivity account for 10% of deaths and disability worldwide.1

It probably won’t surprise you to learn that the primary link between poor nutrition 
and mortality is obesity. Fundamentally, obesity is a consequence of consuming more 
energy than is expended. At the same time, obesity is a well-established risk factor for heart 
disease, stroke, type 2 diabetes, and some forms of cancer. Unfortunately, the prevalence 
of obesity, or the percentage of the population that is affected with obesity at a given time, 
has dramatically increased throughout the United States from the 1970s through about 2010 
(Figure 1.4). Fortunately, over the last few years, the rate has leveled off. Throughout this 
text, we will discuss in detail how nutrition and physical activity affect the development of 
obesity and other chronic diseases.

Healthy People 2020 Identifies Nutrition-Related  
Goals for the United States
Because of its importance to the wellness of all Americans, nutrition has been included 
in Healthy People, the national health promotion and disease prevention plan of the 
United States. It is revised every decade, and Healthy People 2020, launched in January 
2010, identifies the goals and objectives that we hope to reach as a nation by the year 2020.2 
This agenda was developed by a team of experts from a variety of federal agencies under the 
direction of the Department of Health and Human Services. Input was gathered from a large 
number of individuals and organizations, including hundreds of national and state health 
organizations and members of the general public.

The four overarching goals of Healthy People are to “(1) attain high-quality, longer 
lives free of preventable disease, disability, injury, and premature death; (2) achieve health 
equity, eliminate disparities, and improve the health of all groups; (3) create social and 
physical environments that promote good health for all; and (4) promote quality of life, 
healthy development, and healthy behaviors across all life stages.” These broad goals are 
supported by hundreds of specific goals and objectives, including 22 related to nutrition and 
weight status (NWS). There are also 15 objectives addressing physical activity (PA), which 
is, of course, related to nutrition. Table 1.1 identifies a few of the nutrition and physical 
activity objectives from Healthy People 2020.

Data adapted from: “Healthy People 2020” (U.S. Department of Health and Human Services).

TAbLe 1.1 Nutrition and Physical Activity Objectives from Healthy People 2020

Topic Objective Number and Description

Weight status NWS-8. Increase the proportion of adults who are at a healthy weight from  
30.8% to 33.9%.
NWS-9. Reduce the proportion of adults who are obese from 34.0% to 30.6%.
NWS-10.2. Reduce the proportion of children aged 6 to 11 years who are 
considered obese from 17.4% to 15.7%.

Food and nutrient 
composition

NWS-14. Increase the contribution of fruits to the diets of the population aged 
2 years and older. NWS-15. Increase the variety and contribution of vegetables to 
the diets of the population aged 2 years and older.
NWS-15. Increase the variety and contribution of vegetables to the diets of the 
population aged 2 years and older.

Physical activity PA–1. Reduce the proportion of adults who engage in no leisure-time physical 
activity from 36.2% to 32.6%.
PA–2.1. Increase the proportion of adults who engage in aerobic physical 
activity of at least moderate intensity for at least 150 minutes per week, or  
75 minutes per week of vigorous intensity, or an equivalent combination  
from 43.5% to 47.9%.
PA–2.3. Increase the proportion of adults who perform muscle-strengthening 
activities on 2 or more days of the week from 21.9% to 24.1%.prevalence The percentage of the 

population that is affected with a 
particular disease at a given time.
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REcap
Nutrition is an important component of wellness and is strongly associated with physical 
activity. Nutrition appears to play a role—from a direct cause to a mild influence—in the 
development of many diseases. Healthy People 2020 is a health promotion and disease 
prevention plan for the United States that includes numerous objectives related to nutrition  
and weight status and physical activity. ■

What Are Nutrients?
We enjoy eating food because of its taste, its smell, and the pleasure and comfort it gives 
us. However, we rarely stop to think about what our food actually contains. Foods are 
composed of many chemical substances, some of which are not useful to the body and 
others of which are critical to human growth and function. These latter chemicals are 
referred to as nutrients. The six groups of nutrients found in foods are (Figure 1.5)

 ■ Carbohydrates
 ■ Lipids (including fats and oils)
 ■ Proteins
 ■ Vitamins
 ■ Minerals
 ■ Water

As you may know, the term organic is commonly used to 
describe foods that are grown with little or no use of chemicals. 
But when scientists describe individual nutrients as organic, 
they mean that these nutrients contain the elements carbon 
and hydrogen, which are essential components of all living 
organisms. Carbohydrates, lipids, proteins, and vitamins are 
organic. Minerals and water are inorganic. Both organic and 
inorganic nutrients are equally important for sustaining life but 
differ in their structures, functions, and basic chemistry. You will 
learn more about these nutrients in subsequent chapters; a brief 
review is provided here.

Macronutrients Provide Energy
Carbohydrates, lipids, and proteins are the only nutrients in 
foods that provide energy. By this we mean that these nutrients 
break down and reassemble into a fuel that the body uses to 
support physical activity and basic physiologic functioning. 
Although taking a multivitamin and a glass of water might 
be beneficial in some ways, it will not provide you with the 
energy you need to do your 20 minutes on the stair-climber! 
Along with water, the energy nutrients are also referred to as 
macronutrients. Macro means “large”; thus, macronutrients are 
those nutrients needed in relatively large amounts to support 
normal function and health.

Alcohol is found in certain beverages and foods, and 
it provides energy—but it is not considered a nutrient. 
This is because it does not support the regulation of body 
functions or the building or repairing of tissues. In fact, 
alcohol is considered to be both a drug and a toxin.  
(Details about alcohol are provided in In Depth 4.5 on 
pp. 152–163.)

FiguRe 1.5 The six groups of nutrients found in the foods we 
consume.

SIX GROUPS OF ESSENTIAL NUTRIENTS

Carbohydrates

Fats and oils

Proteins

Vitamins

Minerals

Water

Nutrients
that provide
energy

nutrients Chemicals found in foods 
that are critical to human growth and 
function.

organic A substance or nutrient that 
contains the elements carbon and 
hydrogen.

inorganic A substance or nutrient 
that does not contain carbon and 
hydrogen.

 LO 3 Identify the six classes of 
nutrients essential for health 
and describe their functions.

M01_THOM5096_04_SE_C01.indd   9 11/3/15   12:29 PM




