


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 
ref lects 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) repre-
sents 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 con-
sume 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 values 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: BMI is calculated as the weight in kilograms divided 
by the square of the height in meters. For all nutrients, values 
for infants are AI. The glossary on the insert defines units of 
nutrient measure. 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 
contribute about 70 to 80 percent, and foods, the remainder. 
Conversion factors: 1 L = 33.8 fluid oz; 1 L = 1.06 qt; 
1 cup = 8 fluid oz.
bThe Estimated Energy Requirement (EER) represents the 
average 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 
maintained, 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. National Academies of 
Sciences.
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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 10 4 2.0
0.5–1 0.3 0.4 4 6 1.8 0.3 80 0.5 150 50 500 10 5 2.5
Children
1–3 0.5 0.5 6 8 2 0.5 150 0.9 200 15 300 15 6 30
4–8 0.6 0.6 8 12 3 0.6 200 1.2 250 25 400 15 7 55
Males
9–13 0.9 0.9 12 20 4 1.0 300 1.8 375 45 600 15 11 60
14–18 1.2 1.3 16 25 5 1.3 400 2.4 550 75 900 15 15 75
19–30 1.2 1.3 16 30 5 1.3 400 2.4 550 90 900 15 15 120
31–50 1.2 1.3 16 30 5 1.3 400 2.4 550 90 900 15 15 120
51–70 1.2 1.3 16 30 5 1.7 400 2.4 550 90 900 15 15 120
>70 1.2 1.3 16 30 5 1.7 400 2.4 550 90 900 20 15 120
Females
9–13 0.9 0.9 12 20 4 1.0 300 1.8 375 45 600 15 11 60
14–18 1.0 1.0 14 25 5 1.2 400 2.4 400 65 700 15 15 75
19–30 1.1 1.1 14 30 5 1.3 400 2.4 425 75 700 15 15 90
31–50 1.1 1.1 14 30 5 1.3 400 2.4 425 75 700 15 15 90
51–70 1.1 1.1 14 30 5 1.5 400 2.4 425 75 700 15 15 90
>70 1.1 1.1 14 30 5 1.5 400 2.4 425 75 700 20 15 90
Pregnancy
≤18 1.4 1.4 18 30 6 1.9 600 2.6 450 80 750 15 15 75
19–30 1.4 1.4 18 30 6 1.9 600 2.6 450 85 770 15 15 90
31–50 1.4 1.4 18 30 6 1.9 600 2.6 450 85 770 15 15 90
Lactation
≤18 1.4 1.6 17 35 7 2.0 500 2.8 550 115 1200 15 19 75
19–30 1.4 1.6 17 35 7 2.0 500 2.8 550 120 1300 15 19 90
31–50 1.4 1.6 17 35 7 2.0 500 2.8 550 120 1300 15 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 25 —

0.5–1 — — — — — 600 38 —
Children
1–3 10 30 300 1000 400 600 63 200

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

Adults
19–70 35 100 1000 3500 2000 3000 100 1000

>70 35 100 1000 3500 2000 3000 100 1000
Pregnancy

≤18 30 80 800 3000 1800 2800 100 800

19–50 35 100 1000 3500 2000 3000 100 1000
Lactation

≤18 30 80 800 3000 1800 2800 100 800

19–50 35 100 1000 3500 2000 3000 100 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 for Calcium and 
Vitamin D, © 2011 by the National Academies of Sciences, Courtesy of the National 
Academies Press, Washington, D.C.
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Rosenfeld/Flirt/Corbis 1
chapter 

Overview of Nutrition 
and Health
Chapter Sections and Learning Objectives (LOs)

1.1	 Food Choices
LO 1.1 Describe the factors that influence personal food choices.

1.2	 The Nutrients
LO 1.2 Identify which of the major classes of nutrients are organic and which 
yield energy.

1.3	 Nutrient Recommendations
LO 1.3 Describe the four categories of the Dietary Reference Intakes (DRI), 
the Estimated Energy Requirement (EER), and the Acceptable Macronutrient 
Distribution Ranges (AMDR).

1.4	 National Nutrition Surveys
LO 1.4 Describe the ways in which the kinds of information collected by 
researchers from nutrition surveys are used.

1.5	 �Dietary Guidelines, Fitness Guidelines,  
and Food Guides

LO 1.5 Explain how each of the dietary ideals can be used to plan a healthy 
diet, and how the Dietary Guidelines and USDA Food Patterns help make diet 
planning easier.

1.6	 Food Labels
LO 1.6 Compare the information on food labels to make selections that meet 
specific dietary and health goals.

1.7	 �Nutrition in Practice: Finding the Truth about Nutrition
LO 1.7 Discuss how misinformation and reliable nutrition information can be 
identified.
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2 CHAPTER 1  Overview of Nutrition and Health

Every day, several times a day, you make choices that will either
health

wellness

client patient

client

1.1 Food Choices
nutrition

cultural competence

Preference 

bioactive food components phytochemicals

Habit 

health: a range of states with physical, 
mental, emotional, spiritual, and social 
components. At a minimum, health 
means freedom from physical disease, 
mental disturbances, emotional 
distress, spiritual discontent, social 
maladjustment, and other negative 
states. At a maximum, health means 
wellness.

wellness: maximum well-being; the 
top range of health states; the goal 
of the person who strives toward 
realizing his or her full potential 
physically, mentally, emotionally, 
spiritually, and socially.

nutrition: the science of foods and the 
nutrients and other substances they 
contain, and of their ingestion, digestion, 
absorption, transport, metabolism, 
interaction, storage, and excretion. A 
broader definition includes the study of 
the environment and of human behavior 
as it relates to these processes.

cultural competence: an awareness 
and acceptance of one’s own and 
others’ cultures, combined with the 
skills needed to interact effectively 
with people of diverse cultures.

bioactive food components: 
compounds in foods (either nutrients 
or phytochemicals) that alter 
physiological processes in the body.
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3 Food Choices

Associations 

Ethnic Heritage and Regional Cuisines 

foodways

ethnic diets

Values 

ecolabels

halal Ethnic meals and family gatherings 
nourish the spirit as well as the  
body.
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Photo 1-1  

No matter how well you maintain your health today, you may still be able to improve tomorrow. 
Likewise, a person who is well today can slip by failing to maintain health-promoting habits.

Wellness—
optimal physical,

mental,  emotional,
spiritual,  and social health

Superior
level of
health

Good
level of
health

Moderate
level of
health

Marginal
level of
health

Poor
level of
health

Death
from
disease

FIGURE 1-1   The Health Line phytochemicals (FIGH-toe-CHEM-ih-
cals): compounds in plants that confer 
color, taste, and other characteristics. 
Some phytochemicals are bioactive 
food components in functional foods. 
Nutrition in Practice 8 provides details.

foodways: the eating habits and 
culinary practices of a people, region, 
or historical period.

ethnic diets: foodways and cuisines 
typical of national origins, races, 
cultural heritages, or geographic 
locations.
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4 CHAPTER 1  Overview of Nutrition and Health

Social Interaction 

Emotional State 

Marketing 

Availability, Convenience, and Economy 

Grains Vegetables Fruit
Protein 
Foods Milk

Asian Millet, rice, 
rice or wheat 
noodles

Baby corn, bamboo 
shoots, bok choy, 
leafy greens (such as 
amaranth), cabbages, 
mung bean sprouts, 
scallions, seaweed, 
snow peas, straw 
mushrooms, water 
chestnuts, wild yam

Kumquats, 
loquats, lychee, 
mandarin 
oranges, 
melons, pears, 
persimmon, 
plums

Pork; duck and 
other poultry; 
fish, octopus, 
sea urchin, 
squid, and 
other seafood; 
soybeans, tofu; 
eggs; cashews, 
peanuts

Soy milk

Mediterranean Bulgur, cous-
cous, focaccia, 
Italian bread, 
pastas, pita 
pocket bread, 
polenta, rice

Artichokes, 
cucumbers, 
eggplant, fennel, 
grape leaves, leafy 
greens, leeks, 
onions, peppers, 
tomatoes

Berries, dates, 
figs, grapes, 
lemons, melons, 
olives, oranges, 
pomegranates, 
raisins

Fish and other 
seafood, 
gyros, lamb, 
pork, sausage, 
chicken, fava 
beans, lentils, 
almonds, walnuts

Feta, goat, 
mozzarella, 
parmesan, provo-
lone, and ricotta 
cheeses; yogurt 
and yogurt 
beverages

Mexican Hominy, 
masa (corn 
flour dough), 
tortillas (corn 
or flour), rice

Bell peppers, cactus, 
cassava, chayote, 
chili pepper, corn, 
jicama, onions, 
summer squash, 
tomatoes, winter 
squash, yams

Avocado, 
bananas, guava, 
lemons, limes, 
mango, oranges, 
papaya, plantain

Beans, refried 
beans, beef, 
goat, pork, 
chorizo, chicken, 
fish, eggs

Cheese, flan 
(baked caramel 
custard), milk in 
beverages
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TABLE 1-1   Selected Ethnic Cuisines and Food Choices
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5 Food Choices

Age 

Body Weight and Image 

Medical Conditions 

Health and Nutrition 

whole foods

processed foods

ultra-processed foods

whole foods: fresh foods such as 
vegetables, grains, legumes, meats, 
and milk that are unprocessed or 
minimally processed.

processed foods: foods that have been 
intentionally changed by the addition 
of substances, or a method of cooking, 
preserving, milling, or such.

ultra-processed foods: foods that have 
been made from substances that are 
typically used in food preparation, but 
not consumed as foods by themselves 
(such as oils, fats, flours, refined 
starches, and sugars) that undergo 
further processing by adding a little, 
if any, minimally processed foods, salt 
and other preservatives, and additives 
such as flavors and colors.

Nutrition is only one of the many factors 
that influence people’s food choices.
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6 CHAPTER 1  Overview of Nutrition and Health

1.2 The Nutrients

nutrients

Six Classes of Nutrients

essential nutrients

Carbohydrates, Fats, and Proteins 

organic

energy-yielding nutrients

Vitamins, Minerals, and Water 

inorganic

kCalories: A Measure of Energy

calories

nutrients: substances obtained from 
food and used in the body to provide 
energy and structural materials and to 
serve as regulating agents to promote 
growth, maintenance, and repair. 
Nutrients may also reduce the risks of 
some diseases.

essential nutrients: nutrients a person 
must obtain from food because the body 
cannot make them for itself in sufficient 
quantities to meet physiological needs.

organic: in chemistry, substances or 
molecules containing carbon–carbon 
bonds or carbon–hydrogen bonds. The 
four organic nutrients are carbohydrate, 
fat, protein, and vitamins.

energy-yielding nutrients: the nutrients 
that break down to yield energy the 
body can use. The three energy-yielding 
nutrients are carbohydrate, protein, 
and fat.

inorganic: not containing carbon or 
pertaining to living organisms. The two 
classes of nutrients that are inorganic 
are minerals and water.

calories: a measure of heat energy. 
Food energy is measured in 
kilocalories (1000 calories equal  
1 kilocalorie), abbreviated kcalories or 
kcal. One kcalorie is the amount of heat 
necessary to raise the temperature of  
1 kilogram (kg) of water 18C. The scientific 
use of the term kcalorie is the same as 
the popular use of the term calorie.

Review Notes
●● A person selects foods for many different reasons.
●● Food choices influence health—both positively and negatively. Individual food selections 

neither make nor break a diet’s healthfulness, but the balance of foods selected over time 
can make an important difference to health.

●● In the interest of health, people are wise to think “nutrition” when making their food choices.

organic

Metabolism
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7 The Nutrients

kilocalories kcalories

kcalorie kcal

energy density

Energy Nutrients in Foods 

Energy Storage in the Body 

Alcohol, Not a Nutrient 

energy density: a measure of the 
energy a food provides relative to the 
amount of food (kcalories per gram).

To calculate the energy available from a food, multiply the number of 
grams of carbohydrate, protein, and fat by 4, 4, and 9, respectively. 
Then add the results together. For example, one slice of bread with 
1 tablespoon of peanut butter on it contains 16 grams of carbohydrate, 
7 grams of protein, and 9 grams of fat:

16 g carbohydrate 3 4 kcal/g 5 64 kcal

7 g protein 3 4 kcal/g 5 28 kcal

9 g fat 3 9 kcal/g 5 81 kcal

Total 5 173 kcal

From this information, you can calculate the percentage of kcalories 
each of the energy nutrients contributes to the total.

To determine the percentage of kcalories from fat, for example, 
divide the 81 fat kcalories by the total 173 kcalories:

81 fat kcal 4 173 total kcal 5 0.468 (rounded to 0.47)

Then multiply by 100 to get the percentage:

0.47 3 100 5 47%

Dietary recommendations that urge people to limit fat intake to  
20 to 35 percent of kcalories refer to the day’s total energy intake,  
not to individual foods. Still, if the proportion of fat in each food choice 
throughout a day exceeds 35 percent of kcalories, then the day’s 
total surely will, too. Knowing that this snack provides 47 percent of 
its kcalories from fat alerts a person to the need to make lower-fat 
selections at other times that day.

Box 1-1       How to Calculate the Energy a Food Provides
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8 CHAPTER 1  Overview of Nutrition and Health

1.3 Nutrient Recommendations

Dietary Reference Intakes

Dietary Reference Intakes (DRI)

Setting Nutrient Recommendations: RDA and AI 

Recommended Dietary Allowances (RDA)
Adequate Intakes (AI)

requirement

Dietary Reference Intakes (DRI): a set 
of values for the dietary nutrient intakes 
of healthy people in the United States 
and Canada. These values are used for 
planning and assessing diets.

Recommended Dietary Allowances 
(RDA): a set of values reflecting the 
average daily amounts of nutrients 
considered adequate to meet the 
known nutrient needs of practically all 
healthy people in a particular life stage 
and gender group; a goal for dietary 
intake by individuals.

Adequate Intakes (AI): a set of values 
that are used as guides for nutrient 
intakes when scientific evidence is 
insufficient to determine an RDA.

requirement: the lowest continuing 
intake of a nutrient that will maintain 
a specified criterion of adequacy.

Review Notes
●● Foods provide nutrients—substances that support the growth, maintenance, and repair of the 

body’s tissues.
●● The six classes of nutrients are water, carbohydrates, fats, proteins, vitamins, and minerals.
●● Vitamins, minerals, and water do not yield energy; instead, they facilitate a variety of activities 

in the body.
●● Foods rich in the energy-yielding nutrients (carbohydrates, fats, and proteins) provide the 

major materials for building the body’s tissues and yield energy the body can use or store.
●● Energy is measured in kcalories.

FIGURE 1-2  � Nutrient Intake 
Recommendations

The nutrient intake recommendations are set high 
enough to cover nearly everyone’s requirements 
(the boxes represent people). The Estimated 
Average Requirement (EAR) meets the needs of 
about half of the population (shown here by the 
red line). The Recommended Dietary Allowance 
(RDA) is set well about the EAR, meeting the needs 
of about 98 percent of the population (shown here 
by the purple line).

Nutrients
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Facilitating Nutrition Research and Policy: EAR 
Estimated Average Requirements  

(EAR)

Establishing Safety Guidelines: UL 

Tolerable Upper Intake Levels (UL)

Using Nutrient Recommendations 

groups
individuals

●●

FIGURE 1-3  � Inaccurate versus Accurate View of Nutrient Intakes

The RDA (or AI) for a given nutrient represents a point that lies within a range of appropriate and reasonable intakes between toxicity and deficiency. 
Both of these recommendations are high enough to provide reserves in times of short-term dietary inadequacies, but not so high as to approach 
toxicity. Nutrient intakes above or below this range may be equally harmful.
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deficient: in regard to nutrient intake, 
describes the amount below which 
almost all healthy people can be 
expected, over time, to experience 
deficiency symptoms.

Estimated Average Requirements 
(EAR): the average daily nutrient 
intake levels estimated to meet the 
requirements of half of the healthy 
individuals in a given age and gender 
group; used in nutrition research and 
policymaking and as the basis on which 
RDA values are set.

Tolerable Upper Intake Levels (UL): 
a set of values reflecting the highest 
average daily nutrient intake levels 
that are likely to pose no risk of toxicity 
to almost all healthy individuals in a 
particular life stage and gender group. 
As intake increases above the UL, the 
potential risk of adverse health effects 
increases.
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