


Dietary Reference Intakes (DRI)
The Dietary Reference Intakes (DRI) include two sets of 
 nutrient intake goals for individuals—the Recommended 
 Dietary  Allowance (RDA) and Adequate Intake (AI). The 
RDA reflects the average daily amount of a nutrient 
considered  adequate to meet the needs of most healthy 
people. If there is insufficient evidence to determine 
an RDA, an AI is set. In  addition, the Estimated Energy 
Requirement (EER) represents the average dietary energy 
intake considered adequate to maintain energy balance in 
healthy people.

The DRI also include the Tolerable Upper Intake Level 
(UL) that represents the estimated maximum daily amount 
of a  nutrient that appears safe for most healthy people to 
consume on a regular basis. Turn the page for a listing of 
the UL for selected vitamins and minerals. Note that the 
absence of a UL for a nutrient does not indicate that it is 
safe to consume in high doses, but only that research is 
too limited to set a UL. Chapter 1 describes these DRI val-
ues in detail.

Estimated Energy Requirements (EER), Recommended Dietary Allowances (RDA), and Adequate Intakes (AI) for Water, 
Energy, and the Energy Nutrients
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Males
0–0.5 — 62 (24) 6 (13) 0.7e 570 60 — 31 4.4 0.5 9.1 1.52
0.5–1 — 71 (28) 9 (20) 0.8f 743 95 — 30 4.6 0.5 11 1.20
1–3g — 86 (34) 12 (27) 1.3 1046 130 19 — 7 0.7 13 1.05
4–8g 15.3 115 (45) 20 (44) 1.7 1742 130 25 — 10 0.9 19 0.95
9–13 17.2 144 (57) 36 (79) 2.4 2279 130 31 — 12 1.2 34 0.95
14–18 20.5 174 (68) 61 (134) 3.3 3152 130 38 — 16 1.6 52 0.85
19–30 22.5 177 (70) 70 (154) 3.7 3067h 130 38 — 17 1.6 56 0.80
31–50 22.5i 177 (70)i 70 (154)i 3.7 3067h 130 38 — 17 1.6 56 0.80
>50 22.5i 177 (70)i 70 (154)i 3.7 3067h 130 30 — 14 1.6 56 0.80
Females
0–0.5 — 62 (24) 6 (13) 0.7e 520 60 — 31 4.4 0.5 9.1 1.52
0.5–1 — 71 (28) 9 (20) 0.8f 676 95 — 30 4.6 0.5 11 1.20
1–3g — 86 (34) 12 (27) 1.3 992 130 19 — 7 0.7 13 1.05
4–8g 15.3 115 (45) 20 (44) 1.7 1642 130 25 — 10 0.9 19 0.95
9–13 17.4 144 (57) 37 (81) 2.1 2071 130 26 — 10 1.0 34 0.95
14–18 20.4 163 (64) 54 (119) 2.3 2368 130 26 — 11 1.1 46 0.85
19–30 21.5 163 (64) 57 (126) 2.7 2403j 130 25 — 12 1.1 46 0.80
31–50 21.5i 163 (64)i 57 (126)i 2.7 2403j 130 25 — 12 1.1 46 0.80
>50 21.5i 163 (64)i 57 (126)i 2.7 2403j 130 21 — 11 1.1 46 0.80
Pregnancy
1st trimester 3.0 +0 175 28 — 13 1.4 46 0.80
2nd trimester 3.0 +340 175 28 — 13 1.4 71 1.10
3rd trimester 3.0 +452 175 28 — 13 1.4 71 1.10
Lactation
1st 6 months 3.8 +330 210 29 — 13 1.3 71 1.30
2nd 6 months 3.8 +400 210 29 — 13 1.3 71 1.30

NoTE: For all nutrients, values for infants are AI. Dashes 
indicate that values have not been determined.
aThe water AI includes drinking water, water in beverages, and 
water in foods; in general, drinking water and other beverages 
con tribute about 70 to 80 percent, and foods, the remainder. 
Conver sion factors: 1 L = 33.8 fluid oz; 1 L = 1.06 qt; 
1 cup = 8 fluid oz.
bThe Estimated Energy Requirement (EER) represents the 
aver age dietary energy intake that will maintain energy 
balance in a healthy person of a given gender, age, weight, 
height, and physical activity level. The values listed are based 
on an “active” person at the reference height and weight and 

at the midpoint ages for each group until age 19. Chapter 8 
and Appendix F provide equations and tables to determine 
estimated energy requirements.
cThe linolenic acid referred to in this table and text is the 
omega-3 fatty acid known as alpha-linolenic acid.
dThe values listed are based on reference body weights. 
eAssumed to be from human milk.
fAssumed to be from human milk and complementary foods 
and beverages. This includes approximately 0.6 L (~2½ cups) 
as total fluid including formula, juices, and drinking water.
gFor energy, the age groups for young children are 1–2 years 
and 3–8 years.

hFor males, subtract 10 kcalories per day for each year of age 
above 19.
iBecause weight need not change as adults age if activity is 
main tained, reference weights for adults 19 through 30 years 
are applied to all adult age groups.
jFor females, subtract 7 kcalories per day for each year of age 
above 19.

SoURCE: Adapted from the Dietary Reference Intakes series, 
National Academies Press. Copyright 1997, 1998, 2000, 
2001, 2002, 2004, 2005, 2011 by the National Academies of 
Sciences.

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Recommended Dietary Allowances (RDA) and Adequate Intakes (AI) for Minerals
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Infants
0–0.5 120 180 400 200 100 30 0.27 2 110 15 200 0.003 0.01 0.2 2
0.5–1 370 570 700 260 275 75 11 3 130 20 220 0.6 0.5 5.5 3
Children
1–3 1000 1500 3000 700 460 80 7 3 90 20 340 1.2 0.7 11 17
4–8 1200 1900 3800 1000 500 130 10 5 90 30 440 1.5 1.0 15 22
Males
9–13 1500 2300 4500 1300 1250 240 8 8 120 40 700 1.9 2 25 34
14–18 1500 2300 4700 1300 1250 410 11 11 150 55 890 2.2 3 35 43
19–30 1500 2300 4700 1000 700 400 8 11 150 55 900 2.3 4 35 45
31–50 1500 2300 4700 1000 700 420 8 11 150 55 900 2.3 4 35 45
51–70 1300 2000 4700 1000 700 420 8 11 150 55 900 2.3 4 30 45
70 1200 1800 4700 1200 700 420 8 11 150 55 900 2.3 4 30 45
Females
9–13 1500 2300 4500 1300 1250 240 8 8 120 40 700 1.6 2 21 34
14–18 1500 2300 4700 1300 1250 360 15 9 150 55 890 1.6 3 24 43
19–30 1500 2300 4700 1000 700 310 18 8 150 55 900 1.8 3 25 45
31–50 1500 2300 4700 1000 700 320 18 8 150 55 900 1.8 3 25 45
51–70 1300 2000 4700 1200 700 320 8 8 150 55 900 1.8 3 20 45
70 1200 1800 4700 1200 700 320 8 8 150 55 900 1.8 3 20 45
Pregnancy
18 1500 2300 4700 1300 1250 400 27 12 220 60 1000 2.0 3 29 50
19–30 1500 2300 4700 1000 700 350 27 11 220 60 1000 2.0 3 30 50
31–50 1500 2300 4700 1000 700 360 27 11 220 60 1000 2.0 3 30 50
Lactation
18 1500 2300 5100 1300 1250 360 10 13 290 70 1300 2.6 3 44 50
19–30 1500 2300 5100 1000 700 310 9 12 290 70 1300 2.6 3 45 50
31–50 1500 2300 5100 1000 700 320 9 12 290 70 1300 2.6 3 45 50

Note: For all nutrients, values for infants are AI. the glossary on the inside back cover defines units of nutrient measure.

Recommended Dietary Allowances (RDA) and Adequate Intakes (AI) for Vitamins
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Infants
0–0.5 0.2 0.3 2 5 1.7 0.1 65 0.4 125 40 400 400 (10 µg) 4 2.0
0.5–1 0.3 0.4 4 6 1.8 0.3 80 0.5 150 50 500 400 (10 µg) 5 2.5
Children
1–3 0.5 0.5 6 8 2 0.5 150 0.9 200 15 300 600 (15 µg) 6 30
4–8 0.6 0.6 8 12 3 0.6 200 1.2 250 25 400 600 (15 µg) 7 55
Males
9–13 0.9 0.9 12 20 4 1.0 300 1.8 375 45 600 600 (15 µg) 11 60
14–18 1.2 1.3 16 25 5 1.3 400 2.4 550 75 900 600 (15 µg) 15 75
19–30 1.2 1.3 16 30 5 1.3 400 2.4 550 90 900 600 (15 µg) 15 120
31–50 1.2 1.3 16 30 5 1.3 400 2.4 550 90 900 600 (15 µg) 15 120
51–70 1.2 1.3 16 30 5 1.7 400 2.4 550 90 900 600 (15 µg) 15 120
70 1.2 1.3 16 30 5 1.7 400 2.4 550 90 900 800 (20 µg) 15 120
Females
9–13 0.9 0.9 12 20 4 1.0 300 1.8 375 45 600 600 (15 µg) 11 60
14–18 1.0 1.0 14 25 5 1.2 400 2.4 400 65 700 600 (15 µg) 15 75
19–30 1.1 1.1 14 30 5 1.3 400 2.4 425 75 700 600 (15 µg) 15 90
31–50 1.1 1.1 14 30 5 1.3 400 2.4 425 75 700 600 (15 µg) 15 90
51–70 1.1 1.1 14 30 5 1.5 400 2.4 425 75 700 600 (15 µg) 15 90
70 1.1 1.1 14 30 5 1.5 400 2.4 425 75 700 800 (20 µg) 15 90
Pregnancy
18 1.4 1.4 18 30 6 1.9 600 2.6 450 80 750 600 (15 µg) 15 75
19–30 1.4 1.4 18 30 6 1.9 600 2.6 450 85 770 600 (15 µg) 15 90
31–50 1.4 1.4 18 30 6 1.9 600 2.6 450 85 770 600 (15 µg) 15 90
Lactation
18 1.4 1.6 17 35 7 2.0 500 2.8 550 115 1200 600 (15 µg) 19 75
19–30 1.4 1.6 17 35 7 2.0 500 2.8 550 120 1300 600 (15 µg) 19 90
31–50 1.4 1.6 17 35 7 2.0 500 2.8 550 120 1300 600 (15 µg) 19 90

Note: For all nutrients, values for infants are AI. the glossary on the inside back cover defines 
units of nutrient measure.
aNiacin recommendations are expressed as niacin equivalents (Ne), except for recommendations 
for infants younger than 6 months, which are expressed as preformed niacin.
bFolate recommendations are expressed as dietary folate equivalents (DFe).

cVitamin A recommendations are expressed as retinol activity equivalents (RAe).
dVitamin D recommendations are expressed as cholecalciferol and assume an absence of 
adequate exposure to sunlight.
eVitamin e recommendations are expressed as α-tocopherol.
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Tolerable Upper Intake Levels (UL) for Vitamins
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Infants
0–0.5 — — — — — 600 1000 (25 µg) —

0.5–1 — — — — — 600 1500 (38 µg) —
Children
1–3 10 30 300 1000 400 600 2500 (63 µg) 200

4–8 15 40 400 1000 650 900 3000 (75 µg) 300
9–13 20 60 600 2000 1200 1700 4000 (100 µg) 600
Adolescents
14–18 30 80 800 3000 1800 2800 4000 (100 µg) 800

Adults
19–70 35 100 1000 3500 2000 3000 4000 (100 µg) 1000

70 35 100 1000 3500 2000 3000 4000 (100 µg) 1000
Pregnancy
18 30 80 800 3000 1800 2800 4000 (100 µg) 800

19–50 35 100 1000 3500 2000 3000 4000 (100 µg) 1000
Lactation
18 30 80 800 3000 1800 2800 4000 (100 µg) 800

19–50 35 100 1000 3500 2000 3000 4000 (100 µg) 1000

athe UL for niacin and folate apply to synthetic forms 
obtained from supplements, fortified foods, or a 
combination of the two.
bthe UL for vitamin A applies to the preformed vitamin only.

cthe UL for vitamin e applies to any form of supplemental 
α-tocopherol, fortified foods, or a combination of the two.

Tolerable Upper Intake Levels (UL) for Minerals
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Infants
0–0.5 — — 1000 — — 40  4 — 45 — — 0.7 — — — —

0.5–1 — — 1500 — — 40  5 — 60 — — 0.9 — — — —
Children
1–3 1500 2300 2500 3000 65 40 7 200 90 1000 2 1.3 300 3 0.2 —

4–8 1900 2900 2500 3000 110 40 12 300 150 3000 3 2.2 600 6 0.3 —
9–13 2200 3400 3000 4000 350 40 23 600 280 5000 6 10 1100 11 0.6 —
Adolescents
14–18 2300 3600 3000 4000 350 45 34 900 400 8000 9 10 1700 17 1.0 —

Adults
19–50 2300 3600 2500 4000 350 45 40 1100 400 10,000 11 10 2000 20 1.0 1.8

51–70 2300 3600 2000 4000 350 45 40 1100 400 10,000 11 10 2000 20 1.0 1.8
70 2300 3600 2000 3000 350 45 40 1100 400 10,000 11 10 2000 20 1.0 1.8
Pregnancy
18 2300 3600 3000 3500 350 45 34 900 400 8000 9 10 1700 17 1.0 —

19–50 2300 3600 2500 3500 350 45 40 1100 400 10,000 11 10 2000 20 1.0 —
Lactation
18 2300 3600 3000 4000 350 45 34 900 400 8000 9 10 1700 17 1.0 —

19–50 2300 3600 2500 4000 350 45 40 1100 400 10,000 11 10 2000 20 1.0 —

dthe UL for magnesium applies to synthetic forms obtained from supplements or drugs only.
Note: An upper Limit was not established for vitamins and minerals not listed and for those 
age groups listed with a dash (—) because of a lack of data, not because these nutrients are 
safe to consume at any level of intake. All nutrients can have adverse effects when intakes are 
excessive.

SoURCe: Adapted with permission from the Dietary Reference Intakes series, National 
Academies Press. Copyright 1997, 1998, 2000, 2001, 2002, 2005, 2011 by the National 
Academies of Sciences.
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“Everything should be made as simple as possible. But not simpler.”
—ALBERT EINSTEIN

Welcome to the new Nutrition Now. It is reborn in the seventh edition. Take a look.
In this edition of Nutrition Now you will see a crisp design, instructive photos, tables, 
and illustrations—and uncluttered margins. You will find content that is rewritten and 
reorganized around learning objectives and additional interactive learning opportunities. 
After Unit 1, if you read the first section of a unit you will find that specific, key nutrition 
concepts that apply to the unit’s content are listed. You will notice that ChooseMyPlate 
food guidance materials are featured in this edition, as well as the 2010 Dietary Guide-
lines for Americans. The recently released DRIs for vitamin D and calcium appear in this 
edition, as well as the 2020 Health Objectives for the Nation. Multiple-choice questions 
based on real-life case scenarios are added to the Review Question sections. Additional 
opportunities for interactive learning, and activities that focus on real-life situations that 
require decision-making skills, are expanded in this edition. Revised, interactive, and real-
life-based problem-solving activities are added to the seventh edition’s Instructor’s Activity 
Manual.

The principles of the science of nutrition as presented in this text have not changed, 
but much else has. Knowledge gains in nutrition continue to advance, and the implica-
tions of the advances to human health and well-being are impressive. Growth in our 
understanding of the role of plant foods on health has changed dietary guidance. New 
information about dietary fats and health is changing recommendations for fat intake. 
Advances in knowledge about the health effects of nutrient-gene interactions are chang-
ing fundamental concepts about the origins and prevention of disease. The epidemics of 
obesity and type 2 diabetes are reaching into younger age groups, and much more public 
attention is being paid to the roles of the food environment, diet, and physical activity in 
their prevention and management. The seventh edition covers these and other emerging 
topics directly related to the state of the science of nutrition now. It attempts to introduce 
these topics to students in a straightforward and clear way that keeps coverage as simple as 
possible, but no simpler than that.

Nutrition Now continues to be oriented toward enhancing instructor’s teaching 
experiences and helping students build a firm foundation of scientific knowledge about 
nutrition that will serve them well throughout their careers and life.

pedagogical features
Units now begin with learning objectives. Unit content and Review Questions at the end 
of units are organized by learning objectives.

Also new to this edition are the Activity Cards at the back of the book. Each card 
contains an activity and its worksheet. Activities can be assigned individually or as group 
or special projects. They are designed to involve students in interactive application of 
topics to new situations. Activities include taste testing to identify genetically determined 
sensitivity to bitterness, developing a dietary behavioral change plan, anthropometry lab, 
designing fraudulent nutrition products, a physical activity assessment, and an assessment 
of three days of dietary intake.

Features widely utilized in past editions are updated and expanded in this one:

•  Nutrition Scoreboard, a feature that pre-tests student knowledge and understanding of 
specific nutrition-related topics, has new questions that correspond to updated content 
in the Units. Answers for the Nutrition Scoreboard are moved to the end of units.

•  The Reality Check feature is now included in every unit after Unit 1.

Preface
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•  Take Action, a feature that encourages students to consider options for diet or physical 
activity improvements, is included in most Units.

•  Health Action, a feature that directs student’s attention to diet, physical activity, and 
health recommendations, is updated and revised throughout.

•  Nutrition Up Close activities have been revised in a number of units to correspond to 
updated and revised nutrition content. Answers to the Nutrition Up Close activities are 
now included in Appendix G.

•  Review Questions are now organized around learning objectives and include multiple 
choice questions based on real-life scenarios. Answers to the Review Questions now 
appear in Appendix G.

•  The Glossary is expanded and includes 46 mainly new definitions that correspond to 
the revised content of the units.

Several unit titles have been changed to reflect updated content. The term genetically 
modified foods is deleted from the title of Unit 21 and its contents. Unit 24 now empha-
sizes dietary supplements while content on functional foods is abbreviated. Prebiotics and 
probiotics are still covered in this unit. Primary coverage of lactose intolerance is now 
located in the unit on carbohydrates.

Changes to the seventh Edition
To keep the list of changes appearing in the seventh edition to a reasonable length, I have 
attempted to select and list the substantial changes.

Unit 1: Key Nutrition Concepts and Terms
•  The latest DRI report, released in 2010 with updated calcium and vitamin D intake 

recommendations, is presented
•  Dietary Reference Intakes (DRIs) section is rewritten and reorganized
•  New student activities encourage students to use the DRI tables
•  ChooseMyPlate.gov content replaces MyPyramid
•  A number of the illustrations have been modified or updated

Unit 2: The Inside story about Nutrition 
and health
•  Tables and figures are updated and revised
•  Ethnic-group specific data added
•  ChooseMyPlate content replaces MyPyramid materials
•  Nutrition Up Close feature modified from MyPyramid to ChooseMyPlate

Unit 3: Ways of Knowing about Nutrition
•  New illustrations replace many from the sixth edition
•  The FDA’s Food Safety Modernization Act of 2011 Information section added
•  Reality Check scenario modified
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Unit 4: Understanding food  
and Nutrition labels
•  Replaced a number of Illustrations with updated ones
•  Added content on new calorie labeling requirements for chain restaurants
•  Added discussion of new food labeling standards proposals

Unit 5: Nutrition, attitudes, and Behaviors
•  Revised illustrations
•  Updated content on trends in food consumption

Unit 6: healthy diets, dietary guidelines, 
Choosemyplate and more
•  Updated illustrations and tables
•  Replaced content on the 2005 Dietary Guidelines with information from the 2010 

Dietary Guidelines
•  Replaced content on MyPyramid with ChooseMyPlate materials
•  Updated and condensed information on dietary guidelines from other countries
•  Modified the Health Action feature to focus on the 2010 Dietary Guidelines

Unit 7: how the Body Uses food: digestion 
and absorption
•  Changed Nutrition Scoreboard questions and answers
•  Expanded content on the development and practical meaning of individual food 

preferences
•  Expanded content on absorption, including the absorption of alcohol
•  Modified content of digestive processes tables
•  Expanded content on the lymph and circulatory systems
•  Added sections titled “Other functions of the gastrointestinal tract,” “Functions of 

taste,” and “Gut bacteria”
•  Revised content or replaced tables
•  Revised content on ulcers, heartburn, constipation, and irritable bowel syndrome
•  Added a Reality Check
•  Moved content on lactose intolerance to the unit on carbohydrates
•  Modified the Nutrition Up Close activity

Unit 8: Calories! food, Energy,  
and Energy Balance
•  Added a section on basal metabolism
•  Added photo of indirect calorimeter plus added brief discussion on indirect 

calorimetry
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Unit 9: obesity to Underweight: The highs 
and lows of Weight status
•  Modified presentation of culturally-defined ideal body size for women and men
•  Updated definitions of overweight and obesity in children and adolescents and added 

new example of CDC’s BMI charts for age and sex that provide an example of interpre-
tation of growth chart results in practice

•  Updated data on obesity and overweight incidence and maps
•  Added content on “environmental triggers” and genetic susceptibility to obesity
•  Replaced the Reality Check
•  Added discussion of replacement terms for “obese” and “fat” and on some health care 

provider’s bias against obese people

Unit 10: Weight Control: The myths  
and realities
•  Updated or replaced illustrations and table content
•  Reorganized presentation of content
•  Revised section on diet pills
•  Rewrote section on popular diets
•  Modified content on dietary supplements and internet products for weight loss
•  Updated content on effectiveness of organized weight-loss programs
•  Added section on successful weight control methods and programs, including lifestyle 

programs
•  Revised content on bariatric surgery
•  Added a separate section on physical activity and weight control

Unit 11: disordered Eating: anorexia 
Nervosa, Bulimia, and pica
•  Reorganized section on female athlete triad
•  Expanded content on prevention of eating disorders
•  Updated information about Health at Every Size
•  Modified and updated presentation on plumbism and proposed eating disorders

Unit 12: Useful facts about sugars, 
starches, and fiber
•  Modified Nutrition Scoreboard questions and answers
•  Updated content on health effects of high sugar intake and particular effects in Latinos.
•  Moved content on lactose maldigestion and intolerance to this unit
•  Revised content on types of fiber
•  Modified the Reality Check

Copyright 2012 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). Editorial review has 
deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



 PREFAcE   xxiii

Unit 13: diabetes Now
•  Updated content on prediabetes
•  Updated and expanded content on fatty liver disease
•  Added content on hemoglobin A1c
•  Updated presentation on glycemic index and glycemic load
•  Revised table on the glycemic index of foods
•  Added Australia’s GI food label
•  Added content on vitamin D and diabetes
•  Added an illustration showing projected increases in rates of type 2 diabetes
•  Revised content on hypoglycemia

Unit 14: alcohol: The positives  
and Negatives
•  Expanded presentation on fatty liver disease and steatohepatitis
•  Modified content on fetal alcohol spectrum disorder
•  Increased information on alcohol absorption and metabolism

Unit 15: proteins and amino acids
•  Modified illustrations and tables
•  Expanded coverage on the functions of protein
•  Added illustration and presentation of the basic structure of an amino acid
•  Added section on protein structural types (e.g. primary, secondary, tertiary, and qua-

ternary structures of proteins)
•  Added section on nitrogen balance, presentation on how to calculate it
•  Updated content on amino acids supplements, protein powders, and muscle mass and 

strength
•  Added section on protein deficiency
•  Deleted content on tryptophan supplements

Unit 16: vegetarian diets
•  Updated and expanded content on vegetarian diets and health
•  Added table on fortified foods that provides key nutrients needed by some vegetarians

Unit 17: food allergies and Intolerances
•  Modified titles on headers
•  Added section on the prevalence of food allergies
•  Added sections on food allergy prevention and food allergy treatment
•  Increased presentation of celiac disease and gluten-free regulations and products
•  Moved content on lactose intolerance to Unit 12
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Unit 18: fats and Cholesterol in health
•  Expanded coverage of functions of fats
•  Added content on the structure of fats
•  Updated the table on food sources of trans fat
•  Updated content on fat intake and health

Unit 19: Nutrition and heart disease
•  Updated and expanded discussion of saturated fat and cholesterol intake, genetic traits, 

and heart disease risk
•  Updated content on dietary and lifestyle changes and plasma lipid levels
•  Updated and expanded presentation of oxidation and inflammation and heart disease
•  Updated content on sex differences in heart disease risk and heart attack symptoms
•  Heavily modified the Health Action
•  Revised the Reality Check
•  Added a section on dietary interventions for the prevention and treatment of heart 

disease
•  Added content on added sugars, fatty liver, insulin resistance, metabolic syndrome, and 

heart disease risk
•  Extensively modified content of tables
•  Changed the Nutrition Up Close activity

Unit 20: vitamins and your health
•  Updated and revised table on vitamin functions, deficiency, toxicity, and food sources
•  Extensively updated and modified table on food sources of vitamins
•  Expanded content on vitamin deficiency disease prevention
•  Updated content on folate and neural tube defects
•  Updated content on recommendations for vitamin D intake and vitamin D and health 

relationships
•  Reorganized and updated content on the antioxidant vitamins

Unit 21: phytochemicals
•  Reorganized content on phytochemicals and health, and phytochemical functions
•  Deleted or reorganized content on phytochemical work in groups, beta-carotene 

supplements, vegetable extracts, and the table on examples of phytochemicals, their 
food sources, and potential mechanisms of action in disease prevention

•  Revised content of tables
•  Added a section on caffeine
•  Added a section on food sources of phytochemicals
•  Revised the Reality Check
•  Deleted content on genetically modified organisms
•  Modified the Nutrition Up Close activity
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Unit 22: diet and Cancer
•  Revised Nutrition Scoreboard questions and answers
•  Revised and updated section on how cancer develops
•  Expanded presentation on how DNA becomes damaged
•  Extensively revised sections on diet and cancer prevention, including tables and 

illustrations
•  Added section on obesity and cancer
•  Modified the Nutrition Up Close activity

Unit 23: good Things to Know  
about minerals
•  Updated content on calcium, and on calcium, vitamin D, and osteoporosis
•  Updated and revised table on mineral functions, deficiency, toxicity, and food sources
•  Extensively updated and modified table on food sources of minerals
•  Deleted the Health Action and other redundant content on osteoporosis
•  Updated content on prehypertension and hypertension
•  Added a Reality Check
•  Updated DASH eating plan guidance
•  Added content on potassium and health
•  Updated content of tables
•  Modified the Take Action feature to focus on potassium intake
•  Changed the Nutrition Up Close activity to focus on the sodium content of processed 

foods

Unit 24: dietary supplements
•  Added content on herbs versus drugs and herbs with drugs
•  Extensively modified content of tables and some illustrations, added new tables and 

deleted others
•  Added a presentation on dietary supplement realities

Unit 25: Water Is an Essential Nutrient
•  Changed Nutrition Scoreboard questions and answers
•  Expanded content on functions of water
•  Updated illustrations
•  Addressed new threats to safe and sufficient water supplies worldwide

Unit 26: Nutrient-gene Interactions  
in health and disease
•  Extensively modified and updated section on nutrient-gene interactions
•  Extensively modified and updated tables
•  Added content on gene variants, nutrients, and disease risk; and on epigenetics
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