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Preface

Welcome to the Twelfth Edition of Wardlaw’s 

Perspectives in Nutrition 

Wardlaw’s Perspectives in Nutrition has the richly deserved reputation of providing an accurate, 

current, in-depth, and thoughtful introduction to the dynamic field of nutrition. We have endeavored 

to build upon this tradition of excellence by enriching this edition for both students and instructors. 

Our passion for nutrition, our genuine desire to promote student learning, and our commitment to 

scientific accuracy, coupled with constructive comments from instructors and students, guided us 

in this effort. Our primary goal has been to maintain the strengths and philosophy that have been 

the hallmark of this book yet continue to enhance the accessibility of the science content and the 

application of materials for today’s students.

Nutrition profoundly affects all of our lives every day. For the authors, as well as many other 

educators, researchers, and clinicians, this is the compelling reason for devoting our careers to this 

dynamic field. The rapid pace of nutrition research and provocative (and sometimes controversial) 

findings challenge us all to stay abreast of the latest research and understand its implications for 

health. We invite you to share with us topics that you believe deserve greater or less attention in 

the next edition.

To your health!

Carol Byrd-Bredbenner

Jacqueline Berning

Danita Kelley

Jaclyn Maurer Abbot
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Instructors: Student Success Starts with You

Tools to enhance your unique voice
Want to build your own course? No problem. Prefer to use our 
turnkey, prebuilt course? Easy. Want to make changes throughout the 
semester? Sure. And you’ll save time with Connect’s auto-grading too.

Solutions for  
your challenges
 
A product isn’t a solution. Real 
solutions are affordable, reliable,  
and come with training and  
ongoing support when you need  
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.supportateverystep.com for videos 
and resources both you and your 
students can use throughout the 
semester.

Study made personal
Incorporate adaptive study resources like  
SmartBook® 2.0 into your course and help your  
students be better prepared in less time. Learn  
more about the powerful personalized learning 
experience available in SmartBook 2.0 at  
www.mheducation.com/highered/connect/smartbook
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for more information.
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Saves students and instructors time while improving performance

McGraw Hill Campus integrates all of your digital products from McGraw Hill with 
your school’s Learning Management System for quick and easy access to best-in-
class content and learning tools.

Dietary Analysis Tools

NutritionCalc Plus is a powerful dietary analysis tool featuring more than 30,000 foods from the 
ESHA Research nutrient database, which is comprised of data from the latest USDA Standard 
Reference database, manufacturers’ data, restaurant data, and data from literature sources. 
NutritionCalc Plus allows users to track food and activities, then analyze their choices with a 
robust selection of intuitive reports. The interface was updated to accommodate ADA require-
ments and modern mobile experience native to today’s students. This tool is provided compli-
mentary in Connect with Perspectives in Nutrition.

Dietary Analysis Case Studies One of the challenges instructors face with teaching nutrition classes 
is having time to grade individual dietary analysis projects. To help overcome this challenge, assign 
auto-graded dietary analysis case studies. These tools require students to use NutritionCalc Plus to 
analyze dietary data, generate reports, and answer questions to apply their nutrition knowledge to 
real-world situations. These assignments were developed and reviewed by faculty who use such 
assignments in their own teaching. They are designed to be relevant, current, and interesting! 

Assess My Diet Students are using NutritionCalc Plus to analyze their own dietary patterns. But how can instructors integrate that 
information into a meaningful learning experience? With Assess My Diet, instructors can now assign auto-graded, personalized 
dietary analysis questions within Connect. These questions refresh their memory on the functions and food sources of each nutri-
ent and prompt the students to evaluate their own eating behaviors. Students can evaluate their own nutrient intakes compared 
to current Dietary Reference Intakes and demonstrate their ability to perform calculations on their own data, such as percent of 
calories from saturated fat. They can compare the nutrient density of their own food selections to see which of their food choices 
provides the most fiber or iron. A benefit of the Assess My Diet question bank is that it offers assignable content that is personal-
ized to the students’ data, yet it is still auto-graded. It saves time and keeps all assignments in one place.

Presentation tools allow you to customize your lectures
Enhanced Lecture Presentations Contain lecture outlines, art, photos, and tables. Fully customizable, adapted for ADA 
compliance, complete, and ready to use—these presentations will streamline your work and let you spend less time prepar-
ing for lecture!

Editable Art Fully editable (labels and leaders) line art from the text

Animations Over 50 animations bring key concepts to life, available for instructors and students.

Digital Lecture Capture
Tegrity® is a fully automated lecture capture solution used in traditional, hybrid, “flipped classes” and online courses to 
record lessons, lectures, and skills.

Virtual Labs and Lab Simulations
While the sciences are hands-on disciplines, instructors are now often being asked to deliver some of their lab components 
online, as full online replacements, supplements to prepare for in-person labs, or make-up labs.

These simulations help each student learn the practical and conceptual skills needed, then check for understanding and 
provide feedback. With adaptive pre-lab and post-lab assessment available, instructors can customize each assignment.

From the instructor’s perspective, these simulations may be used in the lecture environment to help students visualize pro-
cesses, such as digestion of starch and emulsification of lipids. 

Connecting Instructors and Students 
to Additional Digital Resources
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Connecting Students to 
Today’s Nutrition

Our Intended Audience

This textbook was developed for students pursuing nutrition and health science careers as well as those wanting a better 
understanding of how nutrition affects their lives. Because this course often attracts students from a broad range of majors, 
we have been careful to include examples and explanations that are relevant to them and to include sufficient scientific 
background to make the science accessible to them. The appendices help students who wish to learn more or need 
assistance with the science involved in human physiology, chemistry, and metabolism.

To better bridge the span of differing science backgrounds and to enhance stu-
dent interest and achievement of course objectives, we organized the presentation 
of the material within chapters to flow seamlessly from concrete to abstract learn-
ing. In chapters focusing on nutrients, for example, concrete concepts, such as food 
sources of the nutrients and recommended intakes, are introduced early in the chapter 
to create a framework for more abstract concepts, such as functions, digestion, and 
absorption.

Accurate, Current Science That Engages Students

The twelfth edition continues the tradition of presenting scientific content that is reliable, accurate, and up-to-date. This 
edition incorporates coverage of recent nutrition research, as well as the recent updates to consumer guidelines and 
tools—Dietary Guidelines for Americans, MyPlate, Healthy People, and the new Nutrition Facts panel. It also retains the 
in-depth coverage students need to fully understand and appreciate the role of nutrition in overall health and to build 
the scientific knowledge base needed to pursue health-related careers or simply live healthier lives. To enhance these 
strengths and promote greater comprehension, new research findings and peer-reviewed references are incorporated 
and artwork is enhanced to further complement the discussions. The presentation of complex concepts was scrutinized 
to increase clarity through the use of clear, streamlined, precise, and student-friendly language. Timely and intriguing 
examples, illustrative analogies, clinical insights, culinary perspectives, historical notes, future perspectives, and thought-
provoking photos make the text enjoyable and interesting to students and instructors alike.

266

Allergies, including food allergies, involve 

responses of the immune system designed 

to eliminate foreign proteins (antigens). Food 

allergy responses occur when the body 

mistakenly reacts to a food as though it were 

a harmful invader. In some people, certain 

food components, typically proteins (called 

allergens), cause hypersensitivity reactions and 

trigger this response. These allergens stimulate 

white blood cells to produce antibodies (mostly, 

the immunoglobulin IgE) that bind to antigens 

and cause the symptoms associated with an 

allergic reaction.21

Fortunately, most allergic reactions are 

mild, such as a runny nose, sneezing, itching 

skin, hives, or digestive upset (indigestion, 

nausea, vomiting, diarrhea). For those who are 

severely allergic, exposure to the allergenic 

food may cause a generalized, life-threatening 

reaction involving all body systems (known 

as anaphylaxis or anaphylactic shock). 

Anaphylaxis causes decreased blood pressure 

and respiratory distress so severe that the 

person cannot breathe—death will occur 

without immediate medical help. In the U.S., 

allergic reactions result in 200,000 emergency 

room visits and 150 to 200 deaths per year.

The protein in any food can trigger an 

allergic reaction. However, 8 foods account for 90% 

of all food allergies: peanuts, tree nuts (e.g., walnuts 

and cashews), milk, eggs, fish, shellfish, soy, and 

wheat (Fig. 7-16). Other foods frequently identified 

as causing allergic reactions are sesame seeds, 

meat and meat products, fruits, and cheese.

The only way to prevent allergic 

reactions is to avoid foods known to trigger 

reactions. Carefully reading food labels and 

asking questions when eating out are essential, 

perhaps life-saving, steps for those with food 

allergies.21 In addition, individuals preparing 

foods at home or in restaurants need to know 

their menu ingredients and take steps to ensure 

that foods that cause an allergic reaction in a 

person do not come in contact with the food to 

be served to that individual. Even trace amounts 

of an allergen can cause a reaction. To prevent 

cross-contact, anything that will be used to 

prepare an allergen-free meal (e.g., hands, 

Food Prote in  A l lerg ies

People with hypersensitivity to certain foods can be 
tested to determine which food allergens cause their 
symptoms. 

Science Photo Library/Getty Images

allergen Substance (e.g., a protein in food) that 
induces a hypersensitive response, with excess 
production of certain immune system antibodies. 
Subsequent exposure to the same protein leads 
to allergic symptoms.

immunoglobulins Proteins (also called 
antibodies) in the blood that are responsible for 
identifying and neutralizing antigens, as well as 
pathogens that bind specifically to antigens.

Figure 7-16 These foods account for the vast majority of all food allergies. 

All: Photos courtesy of Dennis Gottlieb

Critical Thinking
Jocelyn developed hives and swelling of 

her lips, tongue, and throat after eating her 

friend’s homemade chili. She learned that 

her friend used peanut butter as a special 

ingredient. How could this have caused 

Jocelyn’s symptoms?

Peanut/tree nuts

Wheat

Milk products Soy

Eggs Fish/shellfish
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Connecting with a 
Personal Focus

Applying Nutrition on a Personal Level

A key objective in nearly all introductory courses is for students to apply their new knowledge of nutri-
tion to their own lives. Practical applications clearly linked to nutritional science concepts are woven 
throughout each chapter to help 
students apply their knowledge to 
improving and maintaining their 
own health and that of others for 
whom they are responsible, such 
as future patients or offspring.

 • Take Action features in each 
chapter allow students to exam-
ine their own diets and health 
issues.

 • Updated case studies showcase 
realistic scenarios and thought-
provoking questions.

 • New discussion of the Nutrition 
Facts panel outlines the innova-
tive changes to this important 
consumer tool.

Applying Nutrition to Career and More

 • Expert Perspective from the Field features examine cutting-edge topics and demonstrate how emerg-
ing, and sometimes controversial, research results affect nutrition knowledge and practice.

 • Clinical Perspectives highlight the role of nutrition in the prevention and treatment of disease. These 
topics will be especially interesting to students planning careers in dietetics or health-related fields.

 • Global Perspectives discuss concepts related to critical health and nutrition issues around the world. 
These timely features also aim to engage students with thought-provoking challenges.

 • Historical Perspectives heighten awareness of critical discoveries and events that have affected 
our understanding of nutritional science.

 • Perspective on the Future features address emerging trends affecting nutrition science and practice.
 • Culinary Perspectives focus on interesting food trends and their impact on health.
 • Each major heading in the chapters is numbered and cross-referenced to the end-of-chapter summary 

and study questions to make it easy to locate and prioritize important concepts.

182 PART 2 Energy-Yielding Nutrients and Alcohol

To roughly estimate your daily fiber consumption, determine the number of servings you ate yesterday  

from each food category listed here. Multiply the serving amount by the value listed and then add up  

the total amount of fiber. How does your total fiber intake for yesterday compare with the general 

recommendation of 28 g of fiber per day? If you are not meeting your needs, how could you do so?

Estimate Your Fiber Intake

ake Action

Food Category Size of 1 Serving
Number of Servings  
 You Ate Yesterday ×

Average Grams Fiber  
  per Serving =

  Grams
     Fiber

Vegetables 1 cup leafy greens or ½ cup  
other vegetables    × 2 =    

Fruits 
1 whole fruit, ½ cup berries  
or chopped fruit, or ¼ cup  
dried fruit

   × 2.5 =    

Beans, split peas,  
lentils ½ cup cooked    × 7 =    

Nuts, seeds ¼ cup or 2 Tbsp peanut butter    × 2.5 =    

Whole-grain breads, 
pasta, rice

1 slice bread, ½ cup pasta or rice, 
½ muffin or bagel    × 2.5 =    

Refined grain bread, 
pasta, rice

1 slice bread, ½ cup pasta or rice, 
½ muffin    × 1 =    

Cereal See Nutrition Facts Panel    ×    =    

(see Nutrition Facts Panel)

Total Fiber Grams    

Onoky/SuperStock

Increasing intake of whole grains and vegetables is 
a healthful way to include carbohydrates in your diet. 

Foodcollection

Knowledge Check
1. Why is the RDA for carbohydrate intake set at 130 g/day? Is this an 

optimal intake?
2. What is the Adequate Intake for dietary fiber?
3. Why are the dietary fiber intakes of many North Americans far below the 

recommended level?

CHAPTER 3 The Food Supply 115

Antibiotics are added to animal feed and water to promote growth and prevent disease. Scientists are 
increasingly questioning this practice because it may lead to the development of antibiotic-resistant 
bacteria. 
Glow Images

 Contamination of the food supply by 
nuclear power plant accidents poses a real, 
yet poorly understood, threat. Radioactive 
cesium and iodine released into the air 
after the 1986 Chernobyl (Ukraine) and 
2011 Fukushima Daiichi (Japan) nuclear 
disasters settled on plants, soil, and water. 
Radioactive particles (radionuclides) entered 
our food supply from the milk and meat 
of animals grazing in contaminated areas. 
After nuclear accidents, radioactivity of the 
food supply is monitored carefully because 
consuming radionuclides may increase 
the risk for thyroid and other cancers. 
However, there is much to be learned about 
what constitutes an unsafe exposure to 
radionuclide-contaminated foods. Those 
exposed to radioactive iodine often are 
prescribed potassium iodine pills to prevent 
the thyroid gland from absorbing radioactive 
iodine.

Knowledge Check
1. What are the sources of lead in the environment?
2. Which environmental contaminants are likely to be found in fish? 
3. Which food is the major source of inorganic arsenic in our diets?
4. What is a pesticide tolerance?
5. What methods can you use to reduce the amount of pesticides you ingest?

Although the dish was cooked thoroughly, it was held at an unsafe 

temperature from the time it was removed from the oven at 1:00 p.m. until it 

was served at 6:00 p.m. This 5-hour time span greatly exceeded the maximum 

time of 2 hours at room temperature for a cooked food. This allowed the 

growth of a foodborne illness–causing pathogen. Ideally, this product should 

have been transported on ice in a cooler to the party, refrigerated at the 

party, and then reheated to 165°F (74°C) before serving at 6:00 p.m. Overall, 

it is risky to leave perishable items, such as meat, fish, poultry, eggs, and 

dairy products, at room temperature for more than 2 hours.

CASE STUDY FOLLOW-UP

Digital Vision
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CHAPTER 5 Carbohydrates 189

Enamel
Caries

Dentin
Gum (gingiva)

Pulp cavity 

Blood vessels
and nerves

Cementum

Figure 5-15 Dental caries. Bacteria in the 
mouth metabolize sugars in food and create 
acids that can dissolve tooth enamel. This 
leads to the development of caries. If the 
caries progress into the pulp cavity, damage 
to the nerve and pain are likely.

prevents them from being absorbed. In countries where fiber intake is often greater than 60 
g/day, deficiencies of zinc and iron have been reported.

High fiber diets can be of concern in young children, elderly persons, and malnour-
ished individuals, all of whom may not eat adequate amounts of foods and nutrients. For 
these individuals, high fiber intakes may cause a sense of fullness and reduce their overall 
intake of foods, energy, and nutrients.

High Sugar Diets

Sugars constitute a large part of the diets of many Americans. In fact, on average, 13% of the 
calories consumed by U.S. adults are from added sugars. Daily intake is about 335 kcal for men 
and 239 kcal for women.17 Teens consume about 360 kcal of added sugars per day.20 Recall that 
most of the sugar we eat comes from foods and beverages to which sugar has been added during 
processing and/or manufacturing. Major sources of added sugar are soft drinks, cakes, cookies, 
fruit punch, and dairy desserts such as ice cream. Although sugars supply calories, they usually 
provide little else and often replace the intake of more nutritious foods. Children and adolescents 
are typically at greatest risk of overconsuming sugar and empty calories. Dietary surveys indicate 
that many children and adolescents are drinking an excess of sugar-sweetened beverages and too 
little milk. Milk contains calcium and vitamin D, both of which are essential for bone health. 
Thus, substituting sugared drinks for milk can compromise bone development and health.

High intakes of sugars also can increase the risk of weight gain and obesity. Recent ev-
idence also links increased intakes of added sugars, particularly sugar-sweetened beverages, 
with an increased risk for type 2 diabetes in adults. The “supersizing” trend noted in food 
and beverage promotions is contributing to this concern. For example, in the 1950s, a typical 
soft drink serving was a 6.5-ounce bottle. Today, a 20-ounce bottle is a typical serving. This 
change alone contributes 170 extra calories of sugar to the diet. Drinking 1 bottle per day for 
a year amounts to 62,050 extra calories and a 17- to 18-pound (7.75 to 8.25 kg) weight gain.

The sugar in cakes, cookies, and ice cream also supplies extra energy, which promotes 
weight gain. Although dieters may be choosing more low fat and fat-free snack products, these 
usually are made with substantial amounts of added sugar in order to produce a dessert with an 
acceptable taste and texture. The resulting product often is a high calorie 
food that equals or even exceeds the energy content of the original high 
fat food product it was designed to replace.

High intakes of energy and sugar (especially fructose) 
have been associated with conditions that increase the risk 
of cardiovascular disease—namely, increased blood levels 
of triglycerides and LDL-cholesterol and decreased levels of 
HDL-cholesterol. Studies also have suggested a potential link 
between the increased consumption of sugar-sweetened bever-
ages and energy with an increased risk of type 2 diabetes and 
Metabolic Syndrome.36 However, scientists do not have enough evi-
dence to conclude that increased sugar intake is a risk factor for cardio-
vascular disease, diabetes, or Metabolic Syndrome, although it is a good idea 
to limit sugar intake to the amounts suggested in MyPlate (see Chapter 2).

Diets high in sugar have been reported to cause hyperactivity in chil-
dren. However, scientists have determined that hyperactivity and other 
behavioral problems are likely due to a variety of non-nutritional factors. 
Although eating a nutritious diet is important for a child’s overall health and 
well-being, it will not prevent hyperactivity, behavioral problems, or learning 
disabilities (see Chapter 17).

High sugar diets increase the risk of developing dental caries (cavities), 
which can develop when bacteria in the mouth metabolize sugars into acids (Fig. 
5-15). The acids gradually dissolve the tooth enamel and the underlying structure, causing 
decay, discomfort, and even nerve damage. Sugar from any source can lead to caries. Sticky 
and gummy foods that are high in sugar and adhere to teeth, such as caramels, licorice, 
and gummy bears, are the most likely to promote dental caries. Starches that are readily 
fermented in the mouth, such as crackers and white bread, also increase the risk of dental 

Photographing Atoms
Discovering the molecular layout of 
biologically important molecules is critical 
to understanding their function and 
treating disease. The biochemist and 
crystallographer Dorothy Crowfoot Hodgkin 
developed X-ray techniques that permitted 
her to determine the structure of over 100 
molecules, including insulin, vitamin B-12, 
vitamin D, and penicillin. Her work with 
insulin improved the treatment of diabetes. 
Knowing the structure of vitamin B-12 
advanced our knowledge of its role in blood 
health. Learn more about this Nobel Prize 
winner at www.nobelprize.org/prizes 
/chemistry/1964/hodgkin/biographical.

HISTORICAL
PERSPECTIVE

Digital Vision/Getty Images
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Save 140 kcal by choosing 3 oz lean beef instead of 3 oz well-marbled beef

Save 175 kcal by choosing ½ broiled chicken instead of ½ batter-fried chicken

Save 210 kcal by choosing 3 oz lean roast beef instead of ½ cup beef stroganoff

Save   65 kcal by choosing ½ cup boiled potatoes instead of ½ cup fried potatoes

Save 140 kcal by choosing 1 cup raw vegetables instead of ½ cup potato salad

Save 150 kcal by choosing 2 tbsp low kcal salad 
dressing

instead of 2 tbsp regular salad 
dressing

Save 310 kcal by choosing 1 apple instead of 1 slice apple pie

Save 150 kcal by choosing 1 English muffin instead of 1 Danish pastry

Save   60 kcal by choosing 1 cup cornflakes instead of 1 cup sugar-coated 
cornflakes

Save   45 kcal by choosing 1 cup 1% milk instead of 1 cup whole milk

Save 150 kcal by choosing 6 oz wine cooler made 
with sparkling water

instead of 6 oz gin and tonic

Save 150 kcal by choosing 1 cup plain popcorn instead of 1 oz potato chips

Save 185 kcal by choosing 1 slice angel food 
cake

instead of 1 slice white iced cake

Save 150 kcal by choosing 12 oz sugar free soft 
drink

instead of 12 oz regular soft drink

Save 140 kcal by choosing 12 oz light beer instead of 12 oz regular beer

Table 10-4 Saving Calories: Ideas for Getting StartedPerspective  
on the Future

The common wisdom that eating 3500 kcal 
less than you need will result in the loss 
of 1 pound has come under great scrutiny. 
Weight loss research models based on 
thermodynamics, mathematics, physics, and 
chemistry indicate that many more than 3500 
calories may be stored in a pound of body 
fat. Researchers have developed a body 
weight planner that allows users to make 
personalized calorie and physical activity plans 
to reach a goal weight.24 Learn more at www.
pbrc.edu/research-and-faculty/calculators/
weight-loss-predictor.

 Spot-reducing by using diet and physical 

activity is not possible. “Problem” local fat 

deposits can be reduced in size, however, 

using lipectomy (surgical removal of fat). 

This procedure carries some risks and is 

designed to help a person lose about 4 to  

8 lb per treatment.

 Many smartphones have built-in 

apps that monitor the number of steps 

taken. An often-stated goal for activity is to 

take 10,000 steps/day—typically, we take 

half that many or less.

Activity
kcal/kg  

per Hour

Aerobics—heavy 8.0

Aerobics—medium 5.0

Aerobics—light 3.0

Backpacking 9.0

Basketball—vigorous 10.0  

Cycling (5.5 mph) 3.0

Bowling 3.9

Calisthenics—heavy 8.0

Calisthenics—light 4.0

Canoeing (2.5 mph) 3.3

Cleaning 3.6

Cooking 2.8

Cycling (13 mph) 9.7

Activity
kcal/kg  

per Hour

Dressing/showering 1.6

Driving 1.7

Eating (sitting) 1.4

Food shopping 3.6

Football—touch 7.0

Golf 3.6

Horseback riding 5.1

Jogging—medium 9.0

Jogging—slow 7.0

Ice skating (10 mph) 5.8

Lying down 1.3

Racquetball—social 8.0

Roller skating 5.1

Activity
kcal/kg  

per Hour

Running or jogging (10 mph) 13.2  

Downhill skiing (10 mph) 8.8

Sleeping 1.2

Swimming (.25 mph) 4.4

Tennis 6.1

Volleyball 5.1

Walking (2.5 mph) 3.0

Walking (3.75 mph) 4.4

Water skiing 7.0

Weight lifting—heavy 9.0

Weight lifting—light 4.0

Window cleaning 3.5

Writing (sitting) 1.7

The values refer to total energy expenditure, including that needed to perform the physical activity plus that needed for basal metabolism, the thermic effect of food, and thermogenesis.
Example: For a 150 lb person who played tennis for 1.5 hours,
                      150 lb/2.2 = 68 kg
                      68 kg × 6.1 kcal/hr × 1.5 hr = 622 kcal expenditure

Table 10-5 Approximate Energy Costs of Various Activities
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Expert Perspective from the Field

According to Dr. Judith Rodriguez,* finding a weight loss diet that suits 

your lifestyle is the key to controlling weight and eating a healthy 

diet. Dr. Rodriguez groups diets based on common principles to help 

consumers match their lifestyles with popular diets. These groupings help 

you match what you like to eat or the concerns you have about your diet 

and find a diet program that might work best for you. In the accompanying 

table, choose your eating pattern/lifestyle preferences in the left column. 

Then, consider the matching characteristics/descriptions in the center 

column. Finally, take a look at the diet resources listed in the last column to 

help you achieve the diet changes that are important to you.

Tailoring a Healthy Eating Plan to Fit Your Lifestyle

Eating Pattern/ 
Lifestyle Characteristics/Descriptions Resources
Enjoy eating a variety of 
foods from different food 
groups in a reasonable 
balance

These diets develop and manage healthy 
eating patterns.

 ∙ 200 Surefire Ways to Eat Well & Feel Better by Dr. Judith Rodriguez
 ∙ Intuitive Eating by Evelyn Tribole, RD
 ∙ Change One by John Hastings, Peter Jaret, Mindy Hermann, RD
 ∙ Food: What the Heck Should I Eat? by Mark Hyman, MD

Would like to manage 
lifestyle diseases through 
diet

These diets have specific eating patterns 
and foods to consume based on certain 
diseases or risk of disease.

 ∙ Diabetes Meal Planning and Nutrition for Dummies by Toby Smithson, RDN, 
CDE

 ∙ Blood Pressure Down:  The 10 step plan to lower your blood  
pressure in 4 weeks without prescription drugs by Janet Bond  
Brill, PhD, RD, LD

 ∙ The Bloated Belly Diet by Tamara Duker Freuman, MS, RD,  
CDN

 ∙ The Low-FODMAP Diet by Kate Scarlata, RDN, LDN,  and  
Dede Wilson

 ∙ The Mediterranean Diet Weight Loss Solution by Julene Stassou,  
MS, RD

Would like to manage 
weight and healthy food 
choices in college

These diets teach students how to make 
better food choices for health and weight 
management.

 ∙ The College Student’s Guide to Eating Well on Campus  
by Ann Litt, MS, RD

 ∙ Dressing On The Side (and Other Diet Myths  
Debunked) by Jaclyn London, MS, RD

 ∙ Lose It For The Last Time by Amy Newman Shapiro,  
RD, DCN, CPT

Enjoy eating ethnic foods 
and making them a part of 
a normal diet

These plans and diets help focus on 
international foods and eating patterns.

 ∙ Mediterranean Diet & Pyramid
 ∙ Latino Diet & Pyramid
 ∙ African Diet & Pyramid
 ∙ Asian Diet & Pyramid

All at www.oldwayspt.org

Enjoy eating more 
vegetables and whole 
grains compared to animal 
products

These diets encourage consumers to 
consume more fruits, vegetables, and 
whole grains to help with weight loss  
and prevention of lifestyle disease.

 ∙ The Plant Powered Diet by Sharon Palmer, RD 
 ∙ The Plant Based Solution by Joel Kahn, MD
 ∙ Vegan for Everybody: Foolproof Plant-Based Recipes by Bonnie Taub Dix
 ∙ Smart Meal Prep for Beginners by Toby Amidor, MS, RD, CDN

Enjoy eating more animal 
products instead of cereals, 
breads, and pasta

These diets focus on a low carbohydrate 
and higher protein diet that includes lean 
meats and healthy fats.

 ∙ Healthy Keto by Prevention Magazine with Rachel Lustgarden, RD, CDN
 ∙ Fill Your Plate, Lose the Weight by Sarah Mirkin, RDN

Enjoy preparing quick 
meals and want nutrition 
tips for busy families with 
kids

These resources provide tips for teaching 
children healthy eating and making family 
food fun.

 ∙ The Picky Eater Project: 6 Weeks to Happier Healthier Family Mealtimes by 
Natalie Digate Muth, MD, RDN, and Sally Sampson 

 ∙ Obesity Prevention for Children: Before It’s Too Late by Avin Eden MD and Sari 
Greaves, RDN

 ∙ www.kidseatright.org website
Fuse/Getty Images RF

*Judith Rodriguez, PhD, RD FADA, LDN is Professor Emeritus of Nutrition in the Brooks College of Health, Department of Nutrition & Dietetics, at 

the University of North Florida. She is author of  The Diet Selector: From Atkins to the Zone, More Than 50 Ways to Help You Find the Best Diet for 

You, and Contemporary Nutrition for Latinos: Latino Lifestyle Guide to Nutrition and Health. Dr. Rodriguez has served as President of the American 

Dietetic Association, has received the Distinguished Dietitian Award from Florida Dietetic Association, and was named an Outstanding Dietetics 

Educator by the American Dietetic Association (now called The Academy of Nutrition and Dietetics).
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Foodborne illness often means a few hours 
or even a few days of discomfort and then 
the illness resolves on its own. In some cases, 
though, foodborne illness causes more serious 
medical problems, which can have lifelong 
effects. High-risk populations—infants and 
young children, the elderly, pregnant women 
and their fetuses, and those with impaired 
immune systems—have the greatest risk of 
serious complications like these:

 • Hemolytic uremic syndrome (HUS). Most 
cases of HUS are caused by the toxin 
produced by Escherichia coli 0157:H7. 
The toxin attacks red blood cells, causing 
them to break apart (called hemolysis), and 
the kidneys, causing waste products to 
build up (called uremia). Early symptoms 
of HUS include bloody diarrhea, vomiting, 
sleepiness, and low urine output. In the worst 
cases, the toxin damages multiple organs, 
causing seizures, permanent kidney failure, 
stroke, heart damage, liver failure, and even 
death. Fortunately, most individuals recover 
completely, although usually after weeks of 

intensive medical care. HUS afflicts children 
more often than adults, but adults experience 
the most severe infections.

 • Listeriosis. Listeria monocytogenes bacteria 
cause listeriosis, a rare but serious disease. 
Listeriosis begins with muscle aches, fever, 
and nausea. It can spread to the nervous 
system, causing severe headache, stiff neck, 
loss of balance, and confusion. Pregnant 
women and their fetuses are particularly 
vulnerable—listeriosis can cause miscarriage, 
premature delivery, infection in the fetus, and 
fetal death. During pregnancy, women are 20 
times more likely to develop the disease. The 
elderly also are susceptible. 

 • Guillain-Barré syndrome (GBS). 
Campylobacter jejuni is a cause of this rare 
nervous system disorder. In GBS, peripheral 
nerves (those that connect the spinal 
cord and brain to the rest of the body) are 
damaged by the body’s own immune system. 
Early symptoms of GBS include tingling 
and pain in the legs, followed by severe 
muscular weakness. Paralysis can occur, and 

some individuals need help breathing with 
a ventilator. Recovery can take weeks to 
months, and about 30% of those with GBS do 
not fully recover, experiencing lifelong pain, 
weakness, and/or paralysis.

 • Reactive arthritis. Foodborne illness caused 
by Salmonella, Shigella, Campylobacter, 
and others can cause reactive arthritis. This 
condition usually develops 2 to 6 weeks after 
the initial infection and causes inflammation 
throughout the body, but especially in 
the joints and eyes. Pain and swelling of 
the knees, ankles, and feet are common. 
Inflammation of the urinary tract and blistering 
of the palms of the hands and soles of the 
feet also are common. Genetic factors play an 
important role in determining who develops 
the disease. Most people with reactive arthritis 
require medical treatment and will recover 
after 2 to 6 months, but about 20% experience 
mild arthritis for a much longer time.

These diseases highlight the need for a safe 
food supply and safe food handling all along 
the food chain.

Foodborne I l lness  Can Be Deadly

Poultry 29%

Eggs 18%

Pork 12%

Vine vegetables, fruits,
and nuts 13%

Beef 8%

Other (sprouts, leafy greens, roots,
fish, grains, beans, shellfish, oil, sugar,
and dairy) 20%

Percentage of Salmonella infections associated with food types. beef: 

Brand X Pictures/PunchStock; poultry: Ingram Publishing/SuperStock; eggs: Brand X Pictures/PunchStock; pork: Shutterstock/DN1988;  
fruits: Digital Vision/Getty Images; greens: Author’s Image/Glow Images
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workspace, pans, utensils, plates) should 

be washed thoroughly before preparing the 

allergen-free meal. Unlike foodborne illness 

pathogens, such as bacteria and viruses, 

cooking an allergenic food often does not 

render its allergens harmless.22

The prevalence of food allergies 

has increased in the last 30 years.21,22 

Although difficult to estimate, it appears that 

approximately 5 to 8% of children and 2 to 4% of 

adults have food allergies.21,22 It is unclear why 

some people develop allergies and what steps 

might help decrease the risk of developing food 

allergies. Most research indicates that maternal 

dietary restrictions do not play a significant role 

in preventing food allergies in children.21 After 

a child is born, the following steps may help 

prevent food allergies.14 These guidelines are 

especially important for families with a history of 

any type of allergy.

 • Feed babies only breast milk or infant formula 

until they are at least 4 to 6 months old.

 • Consult a pediatrician before giving infants 

and children highly allergenic foods (e.g., 

thinned peanut butter, eggs, milk). If an 

allergy is diagnosed, children must avoid 

the problematic foods. For children not at 

high risk for food allergies, when they are 

able to tolerate some solid foods (between 

4 and 6 months of age), introducing small 

amounts of potentially allergenic foods may 

help prevent allergies.23

Many young children with food allergies 

outgrow them.21,24 Thus, parents should not 

assume that the allergy will be long-lasting. 

Allergies to certain foods (e.g., milk, egg, soy, 

wheat) are more likely to be outgrown than are 

allergies to other foods (e.g., peanuts, tree nuts, 

fish, shellfish).21 Those with allergies may be 

tested by physicians periodically to determine 

whether they have outgrown the allergy. If so, 

the food(s) can be reintroduced into the diet 

and eaten safely.

Knowledge Check
1. What are the symptoms of food allergies?
2. Which foods cause most food allergies?
3. What steps can parents take to help prevent food allergies in their children?

  Food allergies and food intolerances 

are not the same. Food allergies cause an 

immune response as a result of exposure to 

certain food components, typically proteins. 

In contrast, food intolerances (see Chapter 4) 

are caused by an individual’s inability to digest 

certain food components, usually due to low 

amounts of specific enzymes. Generally, larger 

amounts of an offending food are required to 

produce the symptoms of food intolerance 

than to trigger allergic symptoms. Food 

allergies tend to be far more life threatening 

than food intolerances.

  The American Academy of Allergy and 

Immunology has a toll-free number (800-

822-2762) to answer questions about food 

allergies and help direct people to specialists 

who treat allergy problems. Free information 

on food allergies is available by contacting 

Food Allergy Research & Education at www 

.foodallergy.org.

GL    BAL PERSPECTIVE

How Big Is Your Foo      Print?

Growing evidence indicates that what we eat may affect not only our personal health but also that of the environment. The world population is projected 

to increase to over 9 billion by 2050. The Food and Agricultural Organization (FAO) projects that food and feed production will need to increase by 70% to 

adequately feed the world’s population. Many scientists believe that meat rich diets and the agricultural practices that support the production of food for 

these diets negatively affect the environment. For instance, producing food for nonvegetarian diets (especially beef-based diets) uses more water, fossil 

fuel energy, and acres of farmland than producing food for vegetarian diets.25 Meat rich diets also cause greater emissions of greenhouse gases, such as 

carbon dioxide, methane, and nitrous oxide, which are associated with global warming.26 Scientists are concerned that continued population growth may, 

in turn, decrease agricultural productivity, reduce farmers’ incomes, and increase global food insecurity.27

Not all scientists agree with these findings and concerns, however. Some believe that consuming a low-fat vegetarian diet with some dairy products 

and/or meat may actually increase land use efficiency, thereby protecting environmental resources and promoting food security.28 They point out that high 

quality farmland is required to grow fruits, vegetables, and grains, whereas meat and dairy products can be produced on the more widely available, lower 

quality land. Even though diets containing meat use more land, they can feed more people because of the greater availability of lower quality farmland. It 

appears that diets have different “agricultural land footprints,” depending on the amount of plant-based and animal-based food they contain. Supporters 

of mixed animal/vegetable–based diets point out that vegetarian diets often include tofu and other meat substitutes produced from soy, chickpeas, and 

lentils. Many meat substitutes are highly processed and require energy-intensive production methods. Thus, including small amounts of meat may offer 

both environmental and nutritional benefits.
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xii

Making  
Visual Connections

Dynamic, Accurate Artwork

More than 1000 drawings, photographs, and tables in the text were critically analyzed to identify how each 
could be enhanced and refined to help students more easily master complex scientific concepts.

 • Many images were updated or replaced to inspire student inquiry and comprehen-
sion and to promote interest and retention of information.

 • Many illustrations were redesigned to use brighter colors and a more attractive, 
contemporary style. Others were fine-tuned to make them clearer and easier to fol-
low. Navigational aids show where a function occurs and put it in perspective of the 
whole body.

 • Coordinated color schemes and drawing styles keep presentations consistent and 
strengthen the educational value of the artwork. Color-coding and directional arrows 
in figures make it easier to follow events and reinforce interrelationships.
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Source: U.S. Department of Health and Human 
Services and U.S. Department of Agriculture. 
2020–2025 Dietary Guidelines for Americans. 9th 
Edition, 2020. Available at dietaryguidelines.gov.

To be sure the Dietary Guidelines are practical, relevant, and achievable, the experts 
who develop the Dietary Guidelines depend on high-quality research data. For example, 
they use data from national studies to understand the current health and dietary intake of 
Americans. They also look at food pattern research and use modeling techniques to under-
stand how changing the types and amounts of food eaten would affect nutrient intake and 
health status. Systematic reviews of diet and health peer-reviewed research guide the deci-
sions the experts make as they revise the Dietary Guidelines.

A basic premise of the Dietary Guidelines is that nutrient needs should be met pri-
marily by consuming foods.27 Foods provide an array of nutrients and other compounds 
that may have beneficial effects on health. In certain cases, fortified foods and dietary sup-
plements may be useful sources of 1 or more nutrients that otherwise might be consumed 
in less than recommended amounts. These practices are especially important for people 
whose typical food choices lead to a diet that cannot meet nutrient recommendations such 
as for calcium. However, dietary supplements are not a substitute for a healthful diet.

The Dietary Guidelines for Americans 2020–2025 have key recommendations intended 
to help people of all ages achieve healthy eating patterns. The key recommendations have  
interconnected relationships; thus, all need to be implemented to achieve the best health.

Other scientific groups, such as the American Heart Association, American Cancer 
Society, Canadian Ministries of Health, and World Health Organization, also have issued 
dietary recommendations. All are consistent with the spirit of the Dietary Guidelines for 
Americans. These scientific groups, like the Dietary Guidelines, encourage people to mod-
ify their eating behavior in ways that are both healthful and pleasurable.

1

2

3 4
Follow a healthy dietary pattern at every 
life stage.
At every life stage—infancy, toddlerhood, 
childhood, adolescence, adulthood, 
pregnancy, lactation, and older
adulthood—it is never too early or too late to 
eat healthfully.

Focus on meeting food group needs 
with nutrient-dense foods and 
beverages, and stay within calorie 
limits.

• For about the first 6 months of life,
exclusively feed infants human milk. Continue to feed 
infants human milk through at least the first year of life, 
and longer if desired. Feed infants iron-fortified infant 
formula during the first year of life when human milk is 
unavailable. Provide infants with supplemental vitamin 
D beginning soon after birth.

• At about 6 months, introduce infants to
nutrient-dense complementary foods. Introduce infants 
to potentially allergenic foods along with other 
complementary foods. Encourage infants and toddlers 
to consume a variety of foods from all food groups. 
Include foods rich in iron and zinc, particularly for 
infants fed human milk.

• From 12 months through older adulthood,
follow a healthy dietary pattern across the lifespan to 
meet nutrient needs, help achieve a healthy body 
weight, and reduce the risk of chronic disease.

Customize and enjoy nutrient-dense food 
and beverage choices to reflect personal 
preferences, cultural traditions, and 
budgetary considerations.

A healthy dietary pattern can benefit all individuals 
regardless of age, race, or ethnicity, or current health 
status. The Dietary Guidelines provides a framework 
intended to be customized to individual needs and 
preferences, as well as the foodways of the diverse 
cultures in the U.S.

Limit foods and beverages higher
in added sugars, saturated fat,
and sodium, and limit alcoholic 
beverages.

Key Recommendations

An underlying premise of the Dietary Guidelines is 
that nutritional needs should be met primarily from 
foods and beverages—specifically, nutrient-dense 
foods and beverages. Nutrient-dense foods provide 
vitamins, minerals, and other health-promoting 
components and have no or little added sugars, 
saturated fat, and sodium. A healthy dietary pattern 
consists of nutrient-dense forms of foods and 
beverages across all food groups, in recommended 
amounts, and within calorie limits.

The core elements that make up a healthy dietary 
pattern include:

• Vegetables of all types—dark green; red and
   orange; beans, peas, and lentils; starchy; and
   other vegetables

• Fruits, especially whole fruit

• Grains, at least half of which are whole grain

• Dairy, including fat-free or low-fat milk, yogurt,
  and cheese, and/or lactose-free versions and
  fortified soy beverages and yogurt as
  alternatives

• Protein foods, including lean
  meats, poultry, and eggs;
  seafood; beans, peas,
  and lentils; and nuts,
  seeds, and soy products

• Oils, including vegetable
   oils and oils in food,
   such as seafood
  and nuts

At every life stage, meeting food group 
recommendations—even with nutrient-dense 
choices—requires most of a person’s daily 
calorie needs and sodium limits. A healthy 
dietary pattern doesn’t have much room for extra 
added sugars, saturated fat, or sodium—or for 
alcoholic beverages. A small amount of added 
sugars, saturated fat, or sodium can be added to 
nutrient-dense foods and beverages to help 
meet food group recommendations, but foods 
and beverages high in these components should 
be limited. Limits are:

• Added sugars—Less than 10 percent of calories
per day starting at age 2. Avoid foods and 
beverages with added sugars for those 
younger than age 2.

• Saturated fat—Less than 10 percent of calories
per day starting at age 2.

• Sodium—Less than 2,300 milligrams per
day—and even less for children younger than 
age 14.

• Alcoholic beverages—Adults of legal drinking
      age can choose not to drink or to drink in
          moderation by limiting intake to 2 drinks
             or less in a day for men and 1 drink or less
                in a day for women, when alcohol is
                    consumed. Drinking less is better for
                        health than drinking more. There
                            are some adults who should
                                  not drink alcohol, such as
                                     women who are
                                     pregnant.
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Ducts from liver

Common bile duct

Gallbladder
Pancreatic duct

Jejunum

Accessory
pancreatic duct

Duodenum

Hepatopancreatic
sphincter

pancreatic amylase (to digest starch), pancreatic lipase (to di-
gest fat), and several proteases (to digest protein). Pancreatic 
enzymes break large macronutrient molecules into smaller 
subunits.

Gastrointestinal Hormones: A Key to 
Orchestrating Digestion

The remarkable work of the digestive system requires the 
careful regulation and coordination of several processes, in-
cluding the production and release of hormones through-
out the length of the GI tract. Five hormones, part of 
the endocrine system, play key roles in this regulation: 

gastrin, secretin, cholecystokinin (CCK), soma-
tostatin, and glucose-dependent insulinotropic 
peptide (Table 4-4). To illustrate their functions, 

let’s follow a turkey sandwich through the di-
gestive system.

 1.  As you eat a turkey sandwich (or even 
just think about it), gastrin is produced 
by cells in the stomach. Gastrin signals 
other stomach cells to release HCl and 
pepsinogen (for protein digestion). After 
thorough mixing, the turkey sandwich, 
now liquid chyme, is released in small 
amounts into the small intestine.

2. As chyme is gradually released from the stomach into the small intestine, gastrin pro-
duction slows and the small intestine secretes secretin and CCK. Both hormones trig-
ger the release of enzyme- and bicarbonate-containing pancreatic juices that digest 
carbohydrate, fat, and protein  and reduce the acidity of the intestinal contents. Fat 
in the small intestine (from the mayonnaise and the turkey) further stimulates the se-
cretion of CCK by the small intestine. CCK promotes contraction of the gallbladder, 
which releases the stored bile that aids fat digestion. Relaxation of the hepatopancre-
atic sphincter allows bile and pancreatic juices to flow into the small intestine. CCK 
also slows GI motility to give digestive enzymes from the small intestine and pancreas 
enough time to do their work.

Figure 4-15 The common bile duct 
from the liver and gallbladder and the 
pancreatic duct join together at the 
hepatopancreatic sphincter to deliver bile, 
pancreatic enzymes, and bicarbonate to the 
duodenum.

Elise is a 20-year-old college sophomore. Over the last few months, she has been 

experiencing regular bouts of esophageal burning, pain, and a sour taste in the 

back of her mouth. This usually happens after a large lunch or dinner.  Elise often 

takes an over-the-counter antacid to relieve these unpleasant symptoms. However, 

the symptoms have worsened and Elise has decided to visit the university health 

center.

The nurse practitioner at the center tells Elise it is good she came in for 

a checkup because she suspects Elise is experiencing heartburn and acid 

indigestion, but she might also be experiencing gastroesophageal reflux disease (GERD). What types 

of lifestyle and dietary changes may help reduce or prevent heartburn and GERD? What types of 

medications are especially helpful in treating this problem?

CASE STUDY

Photodisc/Getty 
Images

 In cystic fibrosis, the most common lethal 

genetic disease in White populations, thick, 

sticky mucus builds up in organs, especially 

the lungs and pancreas. This buildup 

prevents pancreatic enzymes from reaching 

the small intestine. If the condition is not 

treated, malabsorption of nutrients, weight 

loss, and malnutrition occur. Most individuals 

with cystic fibrosis are diagnosed in infancy. 

Most are prescribed pancreatic enzyme 

replacements, which are taken right before 

eating. An enteric coating protects the 

enzymes from destruction by stomach acid. 

Maintaining good nutritional status helps 

achieve normal growth and development 

and prevent the respiratory infections 

common in those with cystic fibrosis.

enterohepatic circulation Continual 
recycling of compounds between the small 
intestine and the liver. Bile is an example 
of a recycled compound.
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2.4 Dietary Guidelines for Americans
The diets of many people in the U.S. and Canada are too high in calories, fat, saturated fat, 
cholesterol, sugar, salt, and alcohol.27 Many consume insufficient amounts of whole grains, 
fruits, and vegetables. These dietary patterns put many of us at risk of major chronic “killer” 
diseases, such as cardiovascular disease and cancer. In response to concerns about the preva-
lence of these killer disease patterns, every 5 years since 1980, the U.S. Department of Agri-
culture (USDA) and U.S. Department of Health and Human Services (DHHS) have published 
the Dietary Guidelines for Americans (Dietary Guidelines, for short).

The Dietary Guidelines are the foundation of the U.S. government’s nutrition policy and 
education. They reflect what scientific experts believe is the most accurate and up-to-date sci-
entific knowledge about nutritious diets, physical activity, and related healthy lifestyle choices. 
The Dietary Guidelines are designed to meet nutrient needs while reducing the risk of obesity, 
hypertension, cardiovascular disease, type 2 diabetes, osteoporosis, alcoholism, and foodborne 
illness. The Dietary Guidelines also guide government nutrition programs, research, food la-
beling, and nutrition education and promotion. For example, the Dietary Guidelines provide 
the scientific basis for the design of federal nutrition assistance programs, such as the USDA’s 
school breakfast and lunch programs, SNAP (Supplemental Nutrition Assistance Program), 
and the WIC Program (Special Supplemental Nutrition Program for Women, Infants, and 
Children). In addition, MyPlate is based on the recommendations of the Dietary Guidelines 
(see the next section in this chapter). Figure 2-6 summarizes the Dietary Guidelines.

1

2

3 4
Follow a healthy dietary pattern at every 
life stage.
At every life stage—infancy, toddlerhood, 
childhood, adolescence, adulthood, 
pregnancy, lactation, and older
adulthood—it is never too early or too late to 
eat healthfully.

Focus on meeting food group needs 
with nutrient-dense foods and 
beverages, and stay within calorie 
limits.

• For about the first 6 months of life,
exclusively feed infants human milk. Continue to feed 
infants human milk through at least the first year of life, 
and longer if desired. Feed infants iron-fortified infant 
formula during the first year of life when human milk is 
unavailable. Provide infants with supplemental vitamin 
D beginning soon after birth.

• At about 6 months, introduce infants to
nutrient-dense complementary foods. Introduce infants 
to potentially allergenic foods along with other 
complementary foods. Encourage infants and toddlers 
to consume a variety of foods from all food groups. 
Include foods rich in iron and zinc, particularly for 
infants fed human milk.

• From 12 months through older adulthood,
follow a healthy dietary pattern across the lifespan to 
meet nutrient needs, help achieve a healthy body 
weight, and reduce the risk of chronic disease.

Customize and enjoy nutrient-dense food 
and beverage choices to reflect personal 
preferences, cultural traditions, and 
budgetary considerations.

A healthy dietary pattern can benefit all individuals 
regardless of age, race, or ethnicity, or current health 
status. The Dietary Guidelines provides a framework 
intended to be customized to individual needs and 
preferences, as well as the foodways of the diverse 
cultures in the U.S.

Limit foods and beverages higher
in added sugars, saturated fat,
and sodium, and limit alcoholic 
beverages.

Key Recommendations

An underlying premise of the Dietary Guidelines is 
that nutritional needs should be met primarily from 
foods and beverages—specifically, nutrient-dense 
foods and beverages. Nutrient-dense foods provide 
vitamins, minerals, and other health-promoting 
components and have no or little added sugars, 
saturated fat, and sodium. A healthy dietary pattern 
consists of nutrient-dense forms of foods and 
beverages across all food groups, in recommended 
amounts, and within calorie limits.

The core elements that make up a healthy dietary 
pattern include:

• Vegetables of all types—dark green; red and
   orange; beans, peas, and lentils; starchy; and
   other vegetables

• Fruits, especially whole fruit

• Grains, at least half of which are whole grain

• Dairy, including fat-free or low-fat milk, yogurt,
  and cheese, and/or lactose-free versions and
  fortified soy beverages and yogurt as
  alternatives

• Protein foods, including lean
  meats, poultry, and eggs;
  seafood; beans, peas,
  and lentils; and nuts,
  seeds, and soy products

• Oils, including vegetable
   oils and oils in food,
   such as seafood
  and nuts

At every life stage, meeting food group 
recommendations—even with nutrient-dense 
choices—requires most of a person’s daily 
calorie needs and sodium limits. A healthy 
dietary pattern doesn’t have much room for extra 
added sugars, saturated fat, or sodium—or for 
alcoholic beverages. A small amount of added 
sugars, saturated fat, or sodium can be added to 
nutrient-dense foods and beverages to help 
meet food group recommendations, but foods 
and beverages high in these components should 
be limited. Limits are:

• Added sugars—Less than 10 percent of calories
per day starting at age 2. Avoid foods and 
beverages with added sugars for those 
younger than age 2.

• Saturated fat—Less than 10 percent of calories
per day starting at age 2.

• Sodium—Less than 2,300 milligrams per
day—and even less for children younger than 
age 14.

• Alcoholic beverages—Adults of legal drinking
      age can choose not to drink or to drink in
          moderation by limiting intake to 2 drinks
             or less in a day for men and 1 drink or less
                in a day for women, when alcohol is
                    consumed. Drinking less is better for
                        health than drinking more. There
                            are some adults who should
                                  not drink alcohol, such as
                                     women who are
                                     pregnant.

Figure 2-6 Key recommendations from 
the Dietary Guidelines for Americans 
2020–2025.

Critical Thinking
Margit would benefit from more variety 

in her diet. What are some practical tips 

she can use to increase her fruit and 

vegetable intake?

Source: U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2020 -2025 Dietary Guidelines for Americans. 9th Edition, 2020. Available at 
dietaryguidelines.gov.
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a greater contribution to vitamin A needs than is now known to be the case. Nutrient da-
tabases may contain this older RE standard because it will take some time to update these 
resources.

To compare the older RE or IU standards with current RAE recommendations, as-
sume that, for any preformed vitamin A in a food or added to food, 1 RE (3.3 IU) = 1 RAE. 
There is no easy way to convert RE or IU units to RAE units for foods that naturally contain 
provitamin A carotenoids. A general rule of thumb is to divide the older values for foods 
containing carotenoids by 2 and then do the conversion from RE to IU to RAE, as shown in 
Table 12-1. There also is no easy way to do this calculation for food containing a mixture of 
preformed vitamin A and carotenoids. Generally speaking, these foods contain less vitamin 
A than the RE or IU values suggest.

Vitamin A Needs

The RDA for vitamin A is 900 μg Retinol Activity Equivalents (RAE) per day for adult men 
and 700 μg RAE per day for adult women.2 At this intake, adequate body stores of vitamin 
A are maintained in healthy adults. The Daily Value used on food packages and supplements 
is 900 μg. At present, there is no DRI for beta-carotene or any of the other provitamin A 
carotenoids.1 The average intakes of adult men and women in North America currently meet 
DRI guidelines for vitamin A. Thus, vitamin A is no longer a mandatory nutrient to include 
on food and supplement labels.

Figure 12-3 Food sources of vitamin 
A. In addition to MyPlate food groups, 
yellow is used for oils, and pink is used for 
substances that do not fit easily into food 
groups (e.g., candy, salty snacks).

Ingram Publishing/Alamy Stock Photo

Source: ChooseMyPlate.gov, U.S. Department of 
Agriculture

Adult women RDA =  700 μg
RDA
adult

women

RDA
adult
men

Adult men RDA =  900 μg
Daily Value =  900 μg

Margarine, 2 tbsp

Beef liver, 3 oz

Cheddar cheese, 3 oz

Fat-free milk, 1 cup

Sweet potato, 1⁄2 cup

Carrots, 1⁄2 cup

Kale, 1⁄2 cup

Broccoli, 1⁄2 cup

Spinach, 1⁄2 cup

Romaine lettuce, 1⁄2 cup

Acorn squash, 1⁄2 cup

Apricot, 1⁄2 cup

Mango, 1⁄2 cup

Peach, 1⁄2 cup

% Daily Value 50%
(450 μg)

0% 100%
(900 μg)

150%
(1350 μg)

200%
(1800 μg)

600%

225%

Protein

Vegetables

Fruits

Grains

Dairy

Oils

Other

KEY

Table 14-9 The DASH Eating Plan

1 Retinol Activity Equivalent (RAE) 1 IU Vitamin A Activity
= 1 μg retinol = 0.3 μg retinol
= 12 μg beta-carotene = 3.6 μg beta-carotene
= 24 μg alpha-carotene and beta-cryptoxanthin = 7.2 μg alpha-carotene and beta-cryptoxanthin

Table 12-1 Conversion Values for Retinol Activity Equivalents
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Large
intestine

Stomach

Gallbladder

Liver

Anus

Pancreas

Small
intestine

Stomach

Small intestine

Large intestine

Alcohol (20% of total)
Water (minor amount)

Calcium, magnesium, iron, and other minerals
Glucose
Amino acids
Fats
Vitamins
Water (70 to 90% of total)
Alcohol (80% of total)
Bile acids

Sodium
Potassium
Some fatty acids
Vitamin K and biotin (synthesized by microorganisms
  in the large intestine)
Gases
Water (10 to 30% of total)

1

2

3
1

2
3

Organ Primary Nutrients Absorbed

Figure 4-16 Major sites of absorption along the GI tract. Note that some synthesis 
and absorption of vitamin K and biotin take place in the large intestine.

ENERGY 

USED

Interior of
absorptive cell

1
2

3

4

Figure 4-17 Nutrient absorption relies  
on 4 major absorptive processes. 1  Passive 
diffusion (in green) is diffusion of nutrients 
across the absorptive cell membranes. 
2  Facilitated diffusion (in blue) uses a 

carrier protein to move nutrients down a 
concentration gradient. 3  Active absorption 
(in red) involves a carrier protein as well 
as energy to move nutrients (against a 
concentration gradient) into absorptive cells. 
4  Phagocytosis and pinocytosis (in gray 

and orange) are forms of active transport in 
which the absorptive cell membrane forms 
an invagination that engulfs a nutrient to 
bring it into the cell.

Critical Thinking
The medical history of a young girl who 

is greatly underweight shows that she 

had three-quarters of her small intestine 

removed after she was injured in a car 

accident. Explain how this accounts for her 

underweight condition, even though her 

medical chart shows that she eats well.
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 • In many figures, process descriptions appear in the 
body of the figure. This pairing of the action and an 
explanation walks students step-by-step through the 
process and increases the teaching effectiveness of 
these figures.

 • Intriguing chapter opening photos pique students’ curi-
osity by featuring seemingly unrelated topics that draw 
connections between the photo and nutrition.

 • Finally, a careful comparison of artwork with its corre-
sponding text was done to ensure that they are com-
pletely coordinated and consistent. The final result is a 
striking visual program that holds readers’ attention and 
supports the goals of clarity, ease of comprehension, 
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 engaging 
today’s visually oriented students.
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Key

Carbon Phosphate group

ATP ADP

Glucose

Glucose 
6-phosphate

Fructose 
1,6-bisphosphate

Glyceraldehyde 
3-phosphate

Pyruvate

H2O

~

~

ATP

ADP

ATP

ADP

ATP

ADP

ATP ADP

The 1st step of glycolysis is to activate the glucose molecule by attaching a
phosphate group to it. The attached phosphate group is supplied by ATP,
which means that energy is required for this step and that ADP is formed.

1

The last step in glycolysis is the formation of pyruvate. Generally, pyruvate
enters the mitochondria for further metabolism. A total of 2 pyruvates are
formed from each glucose that enters glycolysis.

66

This is the first synthesis of ATP in glycolysis; 2 ATP are produced in this step.
44

An enzyme transfers 1 phosphate from each of the 3-carbon molecules to an
ADP; this produces another 2 ATP.

5

5

A dehydrogenase enzyme oxidizes each of the 2 3-carbon molecules. NAD is
reduced, forming 2 NADH + 2 H+. A phosphate molecule is added to each
3-carbon molecule.

33

2

1

+ H+NADH

NAD+

Dihydroxyacetone 
phosphate

ATP

ADP

Fructose 1,6-bisphosphate is split in half to form 2 3-carbon molecules,
each of which has 1 phosphate—glyceraldehyde 3-phosphate and
dihydroxyacetone phosphate. Dihydroxyacetone phosphate is eventually
converted into glyceraldehyde 3-phosphate. Thus, step 4 onward occurs
twice for each molecule of glucose that enters glycolysis. 

Figure 9-6 Glycolysis takes place in the cytosol portion of the cell. This process breaks glucose (a 6-carbon compound) into 2 units of a 3-carbon 
compound called pyruvate. More details can be found in Appendix C.
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4.1 The cell is the 
basic structural  

           unit of the human  
           body. Cells join together to 
make up tissues. The 4 primary types of tissues 
are epithelial, connective, muscle, and nervous. 
Tissues unite to form organs, and organs work 
together as an organ system. 

4.2 The GI tract includes the 
mouth, esophagus, stomach, small intestine, and large intestine 

(colon, rectum, and anus). Sphincters along the GI tract control the flow of its 
contents. The accessory organs (liver, gallbladder, and pancreas) are an important 
part of the digestive system. Movement through the GI tract is mainly through 
muscular contractions known as peristalsis. GI contents are mixed with segmental 
contractions. Enzymes are specialized protein molecules that speed up digestion by 
catalyzing chemical reactions. Most digestive enzymes are synthesized in the small 
intestine and pancreas. A lack of digestive enzymes can result in poor digestion, 
poor absorption, malnutrition, and weight loss.

4.3 Chewing food breaks it into small 
pieces and increases its surface  

           area, which enhances 
enzyme activity. Amylase produced by 
salivary glands digests a small amount of 
starch. Chewed food mixed with saliva 
is called a bolus. When swallowing is 
initiated, the epiglottis covers the trachea 
to prevent food from entering it. 
Peristalsis moves food down 
the esophagus. There are 
5 basic taste sensations 
perceived by taste cells on taste buds in 
the mouth, especially the tongue. Genetic variability affects the ability to taste bitter 
compounds. The sense of smell contributes greatly to flavor perceptions.

4.4 The lower esophageal sphincter 
protects the esophagus from the backflow 

of acidic stomach contents. When this sphincter does not work normally, heartburn 
and GERD may occur. Stomach cells produce gastric juice (HCl, pepsinogen, mucus, 
and intrinsic factor). The hormone 
ghrelin triggers hunger and eating. 
Pepsin (from pepsinogen) starts the 
digestion of protein. Mixing of food and 
gastric juice results in the production of 
chyme, the liquid substance released in 
small amounts into the small intestine.

4.5 The small 
intestine has  

             3 sections: duodenum, jejunum, and  
             ileum. Most digestion occurs in the small intestine. Secretions 
from the liver, gallbladder, and pancreas are released into the small intestine. These 
secretions contain enzymes, bile, and sodium bicarbonate. Villi in the small intestine 
greatly increase its surface area, 
which enhances absorption. Villi 
are lined by enterocytes that 
release enzymes. Enterocytes 
are constantly broken down 
and replaced. Diseases, such 
as celiac disease, damage the 
villi and enterocytes. The liver, 
gallbladder, and pancreas aid 
digestion and absorption. The 
liver produces bile, which is 
stored in the gallbladder and 
used to emulsify fat. Pancreatic 
juices contain the alkaline 
sodium bicarbonate and 

Chapter Summary

Small
intestine Large

intestine

Stomach

Esophagus

Liver

Mouth and
salivary
glands

Stomach

Rectum

Anus 

Esophagus

1

Gallbladder6 Pancreas4

2

3

8

9

7

5

10

Organs Digestive Functions
Mouth and 
salivary 
glands

Prepare food for swallowing: chewing, moistening with saliva
Detect taste molecules
Start digestion of starch with amylase enzyme
Start digestion of fat with lingual lipase

Esophagus Moves food to stomach by peristaltic waves initiated by 
swallowing

Stomach Secretes gastric juice containing acid, enzymes, and hormones
Mixes food with gastric juice, converting it to liquid chyme
Starts digestion of protein and fat 
Kills microorganisms with acid
Secretes intrinsic factor, a protein required for vitamin B-12 absorption
Slowly releases chyme to the small intestine

Liver Produces bile to aid fat digestion and absorption
Gallbladder Stores and concentrates bile and releases it to the small intestine
Pancreas Secretes pancreatic juice containing digestive enzymes and 

bicarbonate into the small intestine
Small 
intestine

Mixes chyme with bile and pancreatic juice to complete digestion
Secretes hormones that help regulate digestive processes
Secretes digestive enzymes
Absorbs nutrients and other compounds in foods
Transports remaining residue to large intestine

Large 
intestine 
(colon)

Absorbs water and electrolytes (sodium and potassium)
Forms and stores feces
Houses most of the gut microbiota

Rectum Holds and expels feces via the anus

Table 4-2 Overview of GI Tract Digestion and Absorption Functions

Parotid duct

Parotid salivary gland

Sublingual ducts

Sublingual salivary gland

Submandibular salivary gland

Submandibular duct

Small 
intestine

Stomach

3 opposing 
muscle layers

Esophagus

Pyloric sphincter

Stomach

Ducts from liver

Common bile duct

Gallbladder
Pancreatic duct

Jejunum

Accessory
pancreatic duct

Duodenum

Hepatopancreatic sphincter

Illustrative Chapter Summary

The visual chapter summary continues to  
reinforce key concepts and promote student 
engagement and comprehension.
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Connecting with  
the Latest Updates
Global Updates and Changes

 ΅ The entire twelfth edition updated, refined, and streamlined to 
enhance student learning

 ΅ Complete Dietary Guidelines update to include 2020–2025 
recommendations

 ΅ Nutrition Facts panels updated to latest FDA regulations
 ΅ Latest Daily Values incorporated in nutrient content charts
 ΅ New Culinary Perspective features throughout 
 ΅ Fresh, new art for visual engagement
 ΅ People-first language used throughout the text to put the 

person before diagnosis, such as “a person with alcoholism” 
rather than “an alcoholic”

Chapter 1, The Science of Nutrition

 ΅ Updated statistics on leading causes of death
 ΅ Culinary Perspective featuring fermented foods
 ΅ Latest regulatory changes on trans fats introduced
 ΅ Streamlined and enhanced discussion of functional foods
 ΅ Expanded discussion of environmental factors affecting food 

choices
 ΅ Extensive revision of Healthy People goals and objectives
 ΅ Introduction of the concept of nutrition-focused physical 

exams
 ΅ New discussion on systematic reviews and meta-analyses
 ΅ New Historical Perspective on Joseph Goldberger
 ΅ New figure explaining human genome components

Chapter 2, Tools of a Healthy Diet

 ΅ Expansion of summary of nutrient claims on food labels table 
to include omega-3 fatty acid claims

 ΅ Enhanced menu labeling Expert Perspective from the Field
 ΅ Take Action updated to include the latest dietary intake 

recommendations
 ΅ Streamlined discussion of MyPlate and international dietary 

guidance graphic symbols

Chapter 3, The Food Supply

 ΅ Updated domestic and international food insecurity statistics 
highlighting the worldwide burden of malnutrition and hunger

 ΅ Updated food insecurity map
 ΅ Expanded discussion of food sustainability and agrobiodiversity
 ΅ New image depicting food sustainability from farm to table
 ΅ New Culinary Perspective on reducing food waste at the 

grocery store and home
 ΅ Extensive revision of discussion on amending agricultural 

plant and animal traits via selective breeding, mutagenesis, 
genetic (transgenetic) modification, genome editing, and 
safety and other concerns

 ΅ Expanded discussion of gene editing and illustration to 
increase comprehension

 ΅ Expanded discussion of food nanotechnology
 ΅ Latest BPA regulations added
 ΅ New non-nutritive sweetener, advantame, introduced
 ΅ Latest CDC foodborne illness statistics included
 ΅ Enhanced discussion of seafood toxins
 ΅ Fully updated discussion of water contamination in Flint, 

Michigan
 ΅ Enhanced Expert Perspective from the Field on sustainability 

in university food service

Chapter 4, Human Digestion and Absorption

 ΅ Enhanced discussion on structure and function of nasal 
lining

 ΅ Updated procedure for treating choking to new Red Cross 
recommendations

 ΅ Updated Global Perspective to include latest global data on 
child death from diarrhea

 ΅ Expanded discussion of probiotics and prebiotics
 ΅ Expanded discussion of erosive and non-erosive  

gastroesophageal reflux disease (GERD) and  
management

 ΅ Fully updated discussion of sugar’s role in nonalcoholic fatty 
liver disease

 ΅ New discussion of effects of opioids on intestinal mobility 
and constipation

 ΅ Irritable bowel disease presentation refined to incorporate 
probiotics and FODMAP dietary protocol

 ΅ New Take Action on comparing breads on gluten content
 ΅ Celiac disease and non-celiac gluten sensitivity prevalence 

statistics update

Chapter 5, Carbohydrates

 ΅ Expanded content on function of pectin
 ΅ Typical sources of sweeteners (Table 5-1) expanded to 

include advantame
 ΅ Enhanced discussion of total sugar and added sugar decla-

rations on Nutrition Facts panels
 ΅ Updated discussion on 100% fruit juice recommendations
 ΅ Addition of health concerns associated with high fructose 

corn syrup 
 ΅ Streamlined discussion of non-nutritive (alternative) 

sweeteners
 ΅ Added discussion on advantame
 ΅ New Culinary Perspective on nutritive sweeteners
 ΅ Fully updated Healthy People carbohydrate intake goals
 ΅ Apps for managing diabetes mellitus introduced
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Chapter 6, Lipids

 ΅ New FDA trans fats regulations incorporated
 ΅ Enhanced presentation of main sources of fatty acids (Table 6-1)
 ΅ Refined Take Action on dietary fat content
 ΅ New Culinary Perspective on phospholipids in food
 ΅ Revised discussion of phospholipids to reflect recent 

research findings on functions
 ΅ Table 6-2 enhanced and updated to reflect latest recom-

mendations for fat intake
 ΅ New discussion on foods that affect blood cholesterol
 ΅ Streamlined Expert Perspective from the Field on a healthier 

approach to eating fats
 ΅ Refined fat content of foods chart (Figure 6-10)
 ΅ Refined fat absorption illustration to increase comprehen-

sion (Figure 6-16)

Chapter 7, Proteins

 ΅ Enhanced discussion on pulses and legumes
 ΅ New Culinary Perspective on entomophagy
 ΅ Enhanced discussion on high protein diets
 ΅ Latest statistics on protein-energy malnutrition incorporated
 ΅ New feature on meat sweats
 ΅ Revised transaminase enzyme pathway to improve under-

standing (Figure 7-3)

Chapter 8, Alcohol

 ΅ Enhanced feature on powdered alcohol
 ΅ Streamlined discussion of alcohol metabolism
 ΅ Revised Healthy People goals regarding alcohol use
 ΅ Updated alcohol consumption trends and statistics
 ΅ Refined discussion of potential benefits of alcohol intake
 ΅ Enhanced discussion of the effects of alcohol abuse on 

nutritional status
 ΅ Extensive revision of alcohol intake around the world
 ΅ Dangers of combining alcohol and caffeine added
 ΅ Updated cirrhosis section to reflect newest research

Chapter 9, Energy Metabolism

 ΅ Improved clarity of caption explaining ATP stores and energy 
(Figure 9-4)

 ΅ Extensive revision of aerobic carbohydrate metabolism 
figure and caption to increase student comprehension 
(Figure 9-5)

 ΅ Increased clarity of ATP production sections for carbohy-
drates and lipids

 ΅ Streamlined discussion of ketosis in diabetes
 ΅ Modified disposal of excess amino groups figure and caption 

to enhance student understanding (Figure 9-17)
 ΅ Extensive revision of international incidence of cancer figure 

(Figure 9-18)

 ΅ Revised discussion on ATP concentrations to promote 
learning

 ΅ New Take Action on intermittent fasting and metabolism
 ΅ Recommendations added from the Advisory Committee on 

Heritable Disorders in Newborns and Children regarding 
inborn errors of metabolism

 ΅ New discussion of trimethylaminuria in inborn errors of 
metabolism section

Chapter 10, Energy Balance, Weight Control, and Eating 
Disorders

 ΅ Most up-to-date map of obesity rates in the U.S.
 ΅ Enhanced discussion of estimated energy requirements
 ΅ Revised discussion on measuring body fat content
 ΅ Weight control objectives from Healthy People updated
 ΅ Extensive revision to popular diet approaches to weight 

control (Table 10-7)
 ΅ New Take Action on how to spot a fad diet
 ΅ Eating disorders section streamlined and updated
 ΅ Section on binge eating disorder refined

Chapter 11, Nutrition, Exercise, and Sports

 ΅ Extensive revision of benefits of exercise section
 ΅ Refined discussion of section addressing calorie restriction 

and protein needs of wrestlers
 ΅ Enhanced discussion of boosting glycogen stores
 ΅ Expanded discussion of fat needs of athletes
 ΅ Enhanced section on ketogenic diets and athletic 

performance
 ΅ Streamlined discussion of calcium intake and relative energy 

deficiency in sports (REDS)
 ΅ Refined discussion of fluid intake and replacement strategies
 ΅ New Culinary Perspective on sports nutrition in the home 

kitchen
 ΅ Extensive revision of gene doping and editing in sports 

section

Chapter 12, The Fat-Soluble Vitamins

 ΅ Amsler grid for macular degeneration added 
 ΅ Role of lutein in brain development and cognitive function 

added to carotenoid section
 ΅ New figure depicting bioconcentration and vitamin A content
 ΅ Historical Perspective on rickets added
 ΅ Fitzpatrick sun-reactive scale added to discussion of skin 

type and vitamin D deficiency risk
 ΅ Enhanced and updated section on current vitamin D con-

cerns and additional functions
 ΅ New Culinary Perspective on plant-based milk alternatives
 ΅ Expansion of vitamin K functions section
 ΅ Refined discussion of dietary supplements prevalence
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Chapter 13, The Water-Soluble Vitamins

 ΅ New Culinary Perspective on preserving vitamins in fruits 
and vegetables

 ΅ Updated prevalence of thiamin deficiency in older adults
 ΅ Expanded section on riboflavin and plant-based milk 

alternatives
 ΅ Streamlined discussion on thiamin absorption and transport
 ΅ New Culinary Perspective on cooking methods for enhanc-

ing niacin bioavailability
 ΅ Updated discussion on pharmacologic use of niacin
 ΅ Figure added depicting biotinidase deficiency manifested as 

hypotonia in infants
 ΅ Refined discussion of B-6 metabolism and functions
 ΅ New image depicting vitamin B-6 deficiency manifested as 

seborrheic dermatitis
 ΅ Update of neural tube defect prevalence and maternal folate 

status
 ΅ New Take Action on energy drinks and B-vitamins
 ΅ Expanded discussion of vitamin C and cancer

Chapter 14, Water and Major Minerals

 ΅ Expanded discussion of medical therapies used to slow 
bone loss

 ΅ Latest bottled water statistics
 ΅ Enhanced Take Action on calcium intake
 ΅ Image of uses of phosphorus beyond nutrient functions
 ΅ Figure added to depict the structure of chlorophyll and con-

tributions to magnesium intake
 ΅ Art added to illustrate biological sources of sulfur

Chapter 15, Trace Minerals

 ΅ Streamlined discussion of iron
 ΅ New feature on disease-causing bacteria and the need for 

iron
 ΅ Enhanced discussion of zinc
 ΅ New Historical Perspective on unleavened bread and zinc 

deficiency
 ΅ Streamlined discussion on zinc transport
 ΅ Menkes disease, a genetic condition impairing copper trans-

port and utilization, pathology image added
 ΅ Extensive revision of iodine deficiency disorders
 ΅ Refined Take Action on local water supply fluoridation
 ΅ Extensive revision of the Global Perspective on nutrition
 ΅ Expanded discussion of dairy and calcium and cancer risk
 ΅ Updated iodine status worldwide map
 ΅ Enhanced illustration of heme and nonheme absorption 

Chapter 16, Nutritional Aspects of Pregnancy and 
Breastfeeding

 ΅ Expanded discussion of folate and vitamin B-12 needs dur-
ing pregnancy

 ΅ Refined section on maternal factors increasing the risk of 
neural tube defects

 ΅ Streamlined discussion of maternal prepregnancy weight
 ΅ Refined section on recommendations for maternal weight 

gain during pregnancy
 ΅ Added section on postpartum weight loss
 ΅ Expanded discussion of maternal age to include older, first-

time mothers
 ΅ Expanded discussion of breastfeeding links to reduced dia-

betes risk

Chapter 17, Nutrition during the Growing Years

 ΅ Streamlined section on tracking child growth
 ΅ Extensive refinement of Global Perspective on autism
 ΅ Expanded discussion on energy needs during growth
 ΅ Expanded discussion on water needs during fever, diarrhea, 

and vomiting
 ΅ Expanded discussion of iron deficiency anemia during the 

growing years
 ΅ Updated American Academy of Pediatrics’s vitamin D 

supplementation for exclusively breastfed infants 
recommendations

 ΅ Extensive revision of nutritional qualities of breast milk 
section

 ΅ New Culinary Perspective on homemade baby food added
 ΅ Contribution of snacks to children’s diets added

Chapter 18, Nutrition during the Adult Years

 ΅ Updated statistics and figure (Figure 18-1) summarizing life 
expectancy

 ΅ Vitamin D links with Alzheimer disease and other types of 
dementia added

 ΅ Strength training recommendations for older adults 
expanded and updated

 ΅ Expanded exercise guidelines for adults
 ΅ Added discussion on effects of dysphagia (trouble swallow-

ing) on dietary status
 ΅ Revised Clinical Perspective to address drug-nutrient 

interactions
 ΅ Expanded discussion on Alzheimer disease
 ΅ New illustration depicting body composition changes with 

sarcopenia
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