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Preface

Many thanks to students and instructors for their continued support of our book, Nutrition
and Diet Therapy: Self-Instructional Modules. Your insight and information have been
very helpful to us in preparing this fifth edition. This book has been in print for over 20
years, and it is gratifying to know that it has benefited thousands of students entering the
health professions over these years.

Sweeping changes have occurred in the field of nutrition since this book first went to
print, and they continue to occur with great rapidity as increasing knowledge of the sub-
ject and its effects on our health and longevity are scientifically established. There is no
doubt that every new edition will contain even more changes.

Upon suggestions from instructors and reviewers, we have made three changes on the
overall format of the book:

1. The title of the book has changed slightly to: Nutrition and Diet Therapy: Self-
Instructional Approaches.

2. Each module in the book has been changed to a chapter.

3. The suggestion in previous editions at the beginning of each chapter on credits has
been eliminated.

The technical contents of the following chapters received major changes:

1. Chapter 1, Introduction to Nutrition, has been completely rewritten to reflect current
thinking on Dietary Reference Intakes, MyPyramid, Dietary Guidelines, Food
Exchanges, and Food Labeling

. Chapter 4, Carbohydrates and Fats: Implications for Health

. Chapter 11, Dietary Supplements

. Chapter 13, Food Ecology

. Chapter 14, Overview of Therapeutic Nutrition

U1 > W N

New references have been provided for all chapters in the book.

Small or minor—but significant—changes have been made to all other chapters.
Appendix F provides the 2007 Food Exchange Lists from the American Dietetic Association
and the American Diabetes Association.

We hope that the revised contents will expand your knowledge and make the basics of
nutrition and diet therapy a little easier to understand. Please continue to give us feed-
back; your constructive suggestions enable us to improve each succeeding edition.

Peggy Stanfield
Y. H. Hui
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Animated Flash Cards
These study fools provide a definition and ask for the
key term; the student types in the answer.

Crossword Puzzles
These function as real crossword puzzles made up of
nursing research ferms.

Student Posttest Questions
Multiple-choice questions for students that further
enhance their knowledge of the material.

Additional Material

Web Links
Applicable evidence-based nursing Web resources for
easy clicking and linking!

Related Titles
Additional Jones and Bartleft titles in related areas that
might be of inferest to the student and the instructor.

Additional Reading Suggestions

A list of chapters from other Jones and Bartleft titles

in related areas—great for further study or research
projects. Instructors can ask their Jones and Bartlett
sales rep to package these, or other, chapters with this
textbook for required reading on a particular fopic.
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CHAPTER 1

Introduction to Nutrition

Time for completion
Activities: 1% hours
Optional examination: ¥ hour

OBJECTIVES

Upon completion of this chapter, the student should be able to do the
following:

1. Define major concepts and terms used in nutritional science.

2. Identify guidelines and rationale used for planning and evaluating food
intake.

3. Describe some major concerns about the American diet.

4. Use appropriate sources and services to obtain reliable nutrition
information.

GLOSSARY

Adequate diet: one that provides all the essential nutrients and calories needed
to maintain good health and acceptable body weight.

Adequate Intake (Al): an estimate of average requirements when evidence is
not available to establish an RDA.

Calorie (Cal): unit of energy, often used for the term kilocalorie (see also kilo-
calorie). Common usage indicating the release of energy from food.

Culture: the beliefs, arts, and customs that make up a way of life for a group
of people.
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Daily Reference Values (DRVs): a set of values that cov-
ers nutrients, such as fat and fiber, that do not appear
in the RDA tables. Expressed as % Daily Value (%DV).

Diet: (a) the foods that a person eats most frequently; (b)
food considered in terms of its qualities and effects
on health; (c) a particular selection of food, usually
prescribed to cure a disease or to gain or lose weight.

Dietary Guidelines for Americans: dietary recommenda-
tions to promote health and to prevent or delay the
onset of chronic diseases.

Dietary Reference Intakes (DRIs): a set of dietary refer-
ence values including but not limited Adequate Intake
(AI), Estimated Average Requirement (EAR), Rec-
ommended Dietary Allowance (RDA), and Tolerable
Upper Intake Level (UL) used for planning and assess-
ing diets of individuals and groups.

Energy: capacity to do work; also refers to calories, that
is, the “fuel” provided by certain nutrients (carbohy-
drates, fats, proteins).

Estimated Average Requirement (EAR): intake that
meets the estimated nutrient needs of one half of the
individuals in a specific group. Used as a basis for de-
veloping the RDA.

Food: any substance taken into the body that will help to
meet the body’s needs for energy, maintenance, and
growth.

Good nutritional status: the intake of a balanced diet con-
taining all the essential nutrients to meet the body’s re-
quirements for energy, maintenance, and growth.

Gram (g): a unit of weight in the metric system. 1 g =
.036 oz. There are 28.385 grams to an ounce. This
conversion is usually rounded to 30 g for ease in cal-
culation, or rounded down to 28 g.

Health: the state of complete physical, mental, and social
well-being; not merely the absence of disease and
infirmity.

Kilocalorie (kcalorie, kcal): technically correct term for
unit of energy in nutrition, equal to the amount of heat
required to raise the temperature of 1 kg of water 1°C.

Malnutrition: state of impaired health due to undernutri-
tion, overnutrition, an imbalance of nutrients, or the
body’s inability to utilize the nutrients ingested.

Microgram: a unit of weight in the metric system equal
to 1/1,000,000 of a gram.

Milligram: a unit of weight in the metric system equal to
1/1,000 of a gram.

Monitor: to watch over or observe something for a period
of time.

National Cholesterol Education Program (NCEP): pro-
gram designed to educate the public and healthcare
providers about the risks of an elevated cholesterol
level and methods to lower it.

Nutrient: a chemical substance obtained from food and
needed by the body for growth, maintenance, or repair
of tissues. Many nutrients are considered essential.
The body cannot make them; they must be obtained
from food.

Nutrition: the sum of the processes by which food is se-
lected and becomes part of the body.

Nutritional status: state of the body resulting from the in-
take and use of nutrients.

Optimum nutrition: the state of receiving and utilizing
essential nutrients to maintain health and well-being
at the highest possible level. It provides a reserve for
the body.

Overnutrition: an excessive intake of one or more nutri-
ents, frequently referring to nutrients providing en-
ergy (kcalories).

Poor nutritional status: an inadequate intake (or utiliza-
tion) of nutrients to meet the body’s requirements for
energy, maintenance, and growth.

Recommended Dietary Allowances (RDAs): levels of nu-
trients recommended by the Food and Nutrition
Board of the National Academy of Sciences for daily
consumption by healthy individuals, scaled according
to sex and age.

Tolerable Upper Intake Level (UL): maximum intake by
an individual that is unlikely to pose risks of adverse
health effects in a healthy individual in a specified
group. There is no established standard for individu-
als to consume nutrients at levels above the RDA or Al

Undernutrition: a deficiency of one or more nutrients, in-
cluding nutrients providing energy (calories).

BACKGROUND INFORMATION

The subject of nutrition is both exciting and confusing to
the beginning student. Nutrition has become a major
topic of conversation at places of work, at social gather-
ings, and in the media. We are living at a time when the
focus is on prevention of disease and responsibility for
one’s own health. The newest trends in health care em-
phasize the importance of nutrition education.

Throughout history, food and its effects on the body
have been studied and written about, but most of the in-
formation gathered was based on trial and error. Many su-
perstitions regarding the magical powers and healing
capabilities of food also evolved.

The study of nutrition as a science is relatively new,
developing only after chemistry and physiology became
established disciplines. Its growth begins with the end
of World War II. Nutrition science is now a highly re-
garded discipline. The progressive advances in the sci-
ence and technology of this discipline offer us hope in
controlling our destiny by preventing or delaying the
onset of a number of chronic diseases related to nutri-
tion, food, and lifestyle.

Every specialized field has its own language. A begin-
ning student in nutrition needs to comprehend the lan-
guage used in this discipline and to understand some
basic concepts upon which the science is based. The ac-
tivities in this chapter should assist you in gaining the
knowledge and vocabulary necessary to understand the
science of nutrition.



ACTIVITY 1:

Dietary Allowances, Eating Guides, and
Food Guidance System

The appropriate diet at any stage of life is one that sup-
plies sufficient energy and all the essential nutrients in
adequate amounts for health. For more than 50 years,
professionals from the government and academics have
made recommendations on such basic needs.

For more than two decades there has been increasing
concern about the eating patterns of American people.
National health policy makers have linked several spe-
cific dietary factors to chronic diseases among the pop-
ulation. This connection between diet and disease has, in
turn, led to publication of guidelines to promote health-
ier eating habits. Most of these publications have been is-
sued by relevant units within the following national
agencies:

U.S. National Academy of Sciences (NAS)

U.S. Department of Agriculture

U.S. Department of Health and Human Services
U.S. National Institute of Health

U.S. Surgeon General

W=

According to these agencies, the major chronic dis-
eases in the United States are coronary heart disease,
strokes, hypertension, atherosclerosis, some cancers,
obesity, and diabetes. Several high-risk factors for these
diseases are linked to the American diet. A discussion of
these health factors and a proper diet presented in such
national publications as Healthy People 2000, American
Dietary Guidelines, and MyPyramid will be presented in
this chapter. We will first look into the concept of dietary
standards in the United States.

DIETARY STANDARDS

There are two basic questions regarding dietary standards:
What are the nutrients in food? How much of each nutri-
ent do we need everyday to be healthy? Collectively, this in-
formation is the core of the U.S. Dietary Standards. Each
country has its own dietary standard, and no two countries
have the same standards, for a variety of reasons.

For more than half a century the U.S. National
Academy of Sciences (NAS) has been the major scientific
arm of the federal government to provide answers to
these questions. The NAS in turn depends on one of its
institutes, the Institute of Medicine (IOM), to review sci-
entific literature to arrive at the appropriate conclusions.
IOM has developed many boards of experts to perform
such scientific investigations. One such board is the Food
and Nutrition Board (FNB) which is the actual scientific
body that develops most of the U.S. dietary standards.

At present the FNB is using the concept of dietary ref-
erence standards to define the terms describing the
amount of nutrients we consume, such as recommen-
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dation, requirement, dietary allowances, adequate in-
take, upper limits, tolerance, estimation, average re-
quirements, and so on. In general, there are four sets of
reference data, collectively called Dietary Reference
Intakes or DRIs: Estimated Average Requirement (EAR),
Recommended Dietary Allowance (RDA), Adequate Intake
(AI), and Tolerable Upper Intake Level (UL). They are de-
fined as follows:

¢ Estimated Average Requirement (EAR): The intake
that meets the estimated nutrient needs of half of the
individuals in a specific group. This figure is to be
used as the basis for developing the RDA and is to
be used by nutrition policy makers in evaluating the
adequacy of nutrient intakes of the group and for plan-
ning how much the group should consume.

¢ Recommended Dietary Allowance (RDA): The intake
that meets the nutrient needs of almost all of the
healthy individuals in a specific age and gender group.
The RDA should be used in guiding individuals to
achieve adequate nutrient intake aimed at decreasing
the risk of chronic disease. It is based on estimating
an average requirement plus an increase to account
for the variation within a particular group.

¢ Adequate Intake (AI): When sufficient scientific evi-
dence is not available to estimate an average require-
ment, Adequate Intakes (Als) have been set.
Individuals should use the Al as a goal for intake
where no RDAs exist. The Al is derived through ex-
perimental or observational data that show a mean
intake that appears to sustain a desired indicator of
health, such as calcium retention in bone for most
members of a population group. For example, Als have
been set for infants through 1 year of age using the av-
erage observed nutrient intake of populations of
breastfed infants as the standard. The committee set
Als for calcium, vitamin D, and fluoride.

e Tolerable Upper Intake Level (UL): The maximum in-
take by an individual that is unlikely to pose risks of
adverse health effects in almost all healthy individu-
als in a specified group. This figure is not intended to
be a recommended level of intake, and there is no es-
tablished benefit for individuals to consume nutrients
at levels above the RDA or Al For most nutrients, this
figure refers to total intakes from food, fortified food,
and nutrient supplements.

There are nine tables of DRIs that are of interest to this
book. They are all issued and distributed by the National
Academy Press, the publishing arm of NAS. The data are
prepared by the FNB of the NAS. The tables are described
below:

Presented inside the front cover of this book:

1. Table F-1: Dietary Reference Intakes (DRIs): Rec-
ommended Intakes for Individuals, Vitamins.

2. Table F-2: Dietary Reference Intakes (DRIs): Rec-
ommended Intakes for Individuals, Elements.
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Accessible at the National Academies of Science Web
site (www.nas.edu):

1. Dietary Reference Intakes (DRIs): Tolerable Upper
Intake Levels (UL), Vitamins

2. Dietary Reference Intakes (DRIs): Tolerable Upper
Intake Levels (UL), Elements

3. Dietary Reference Intakes (DRIs): Estimated Energy
Requirements (EER) for Men and Women

4. Dietary Reference Intakes (DRIs): Acceptable Macro-
nutrient Distribution Ranges

5. Dietary Reference Intakes (DRIs): Recommended
Intakes for Individuals, Macronutrients

6. Dietary Reference Intakes (DRIs): Additional Macro-
nutrient Recommendations

7. Dietary Reference Intakes (DRIs): Estimated Average
Requirements for Groups

Because nutritional requirements differ with age, sex,
body size, and physiological state, all data are presented
for males and females in different age and weight groups.
Nutrition-related health problems such as premature
birth, metabolic disorders, infections, chronic diseases,
and the use of medications require special dietary and
therapeutic measures. The amount of nutrients in each
table is determined through scientific research and varies
from nutrient to nutrient.

To be valuable from a practical standpoint, the tech-
nical information supplied by the dietary standards must
be interpreted in terms of a selection of foods to be eaten
daily. The RDAs and other standards should be met by
consuming a wide variety of acceptable, tasty, and afford-
able foods and not solely through supplementation or
the use of fortified foods. Various basic diet patterns may
be devised to serve as guides in food selection.

There are many applications of the DRIs, some of
which will be discussed in various chapters in this book.

DIETARY GUIDELINES

The Dietary Guidelines for Americans (Dietary
Guidelines), first published in 1980, provides science-
based advice to promote health and to reduce risk for
chronic diseases through diet and physical activity. The
recommendations contained within the Diefary
Guidelines are targeted to the general public over 2 years
of age who are living in the United States. Because of its
focus on health promotion and risk reduction, the
Dietary Guidelines form the basis of federal food, nutri-
tion education, and information programs.

By law (Public Law 101445, Title III, 7 U.S.C. 5301
et seq.), the Diefary Guidelines is reviewed, updated
if necessary, and published every 5 years. The content of
the Dietary Guidelines is a joint effort of the U.S.
Department of Health and Human Services (HHS) and
the U.S. Department of Agriculture (USDA). Visit www.
healthierus.gov/dietaryguidelines. The information in

this section has been modified from this document,
2005 edition.

Major causes of morbidity and mortality in the United
States are related to poor diet and a sedentary lifestyle.
Some specific diseases linked to poor diet and physical in-
activity include cardiovascular disease, type 2 diabetes,
hypertension, osteoporosis, and certain cancers. Further-
more, poor diet and physical inactivity, resulting in an en-
ergy imbalance (more calories consumed than expended),
are the most important factors contributing to the in-
crease in overweight and obesity in this country.
Combined with physical activity, following a diet that
does not provide excess calories according to the recom-
mendations in this document should enhance the health
of most individuals.

The intent of the Dietary Guidelines is to summarize
and synthesize knowledge regarding individual nutrients
and food components into recommendations for a pat-
tern of eating that can be adopted by the public. In this
publication, key recommendations are grouped under
nine interrelated focus areas. It is important to remem-
ber that these are integrated messages that should be
implemented as a whole. Taken together, they encour-
age most Americans to eat fewer calories, be more ac-
tive, and make wiser food choices.

A basic premise of the Diefary Guidelines is that nu-
trient needs should be met primarily through consum-
ing foods. Foods provide an array of nutrients and other
compounds that may have beneficial effects on health.
In certain cases, fortified foods and dietary supplements
may be useful sources of one or more nutrients that oth-
erwise might be consumed in less than recommended
amounts. However, dietary supplements, while recom-
mended in some cases, cannot replace a healthful diet.

Key recommendations of the Dietary Guidelines are
presented below.

Adequate Nutrients Within Calorie Needs
Key recommendations for the general public:

¢ Consume a variety of nutrient-dense foods and bever-
ages within and among the basic food groups while
choosing foods that limit the intake of saturated and
trans fats, cholesterol, added sugars, salt, and alcohol.

e Meet recommended intakes within energy needs by
adopting a balanced eating pattern, such as the USDA
Food Guide or the DASH Eating Plan.

Key recommendations for specific population groups:

* People over age 50—Consume vitamin B, in its crys-
talline form (i.e., fortified foods or supplements).

e Women of childbearing age who may become preg-
nant—Eat foods high in heme-iron and/or consume
iron-rich plant foods or iron-fortified foods with an
enhancer of iron absorption, such as foods rich in
vitamin C.



e Women of childbearing age who may become preg-
nant and those in the first trimester of pregnancy—
Consume adequate synthetic folic acid daily (from
fortified foods or supplements) in addition to food
forms of folate from a varied diet.

e Older adults, people with dark skin, and people ex-
posed to insufficient ultraviolet band radiation (i.e.,
sunlight)—Consume extra vitamin D from vitamin
D-fortified foods and/or supplements.
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approximately 60 minutes of moderate- to vigorous-
intensity activity on most days of the week while not
exceeding caloric intake requirements.

¢ To sustain weight loss in adulthood, participate in at
least 60 to 90 minutes of daily moderate-intensity
physical activity while not exceeding caloric intake
requirements. Some people may need to consult with
a healthcare provider before participating in this level
of activity.

e Achieve physical fitness by including cardiovascular
conditioning, stretching exercises for flexibility, and

Weight Management

resistance exercises or calisthenics for muscle

Key recommendations for the general public: strength and endurance.

¢ To maintain body weight in a healthy range, balance Key recommendations for specific population groups:

calories from foods and beverages with calories
expended.

¢ To prevent gradual weight gain over time, make small
decreases in food and beverage calories and increase
physical activity.

Key recommendations for specific population groups:

¢ Those who need to lose weight—Aim for a slow, steady
weight loss by decreasing calorie intake while main-
taining an adequate nutrient intake and increasing
physical activity.

e Overweight children—Reduce the rate of body weight
gain while allowing growth and development. Consult
a healthcare provider before placing a child on a
weight-reduction diet.

¢ Pregnant women—Ensure appropriate weight gain as
specified by a healthcare provider.

¢ Breastfeeding women—Moderate weight reduction is
safe and does not compromise weight gain of the nurs-
ing infant.

e Overweight adults and overweight children with
chronic diseases and/or on medication—Consult a
healthcare provider about weight loss strategies prior
to starting a weight-reduction program to ensure ap-
propriate management of other health conditions.

Physical Activity
Key recommendations for the general public:

e Engage in regular physical activity, and reduce seden-
tary activities to promote health, psychological well-
being, and a healthy body weight.

¢ To reduce the risk of chronic disease in adulthood,
engage in at least 30 minutes of moderate-intensity
physical activity, above usual activity, at work or home
on most days of the week.

e For most people, greater health benefits can be ob-
tained by engaging in physical activity of more vigor-
ous intensity or longer duration.

¢ To help manage body weight and prevent gradual, un-
healthy body weight gain in adulthood, engage in

¢ Children and adolescents—Engage in at least 60 min-
utes of physical activity on most, preferably all, days
of the week.

® Pregnant women—In the absence of medical or ob-
stetric complications, incorporate 30 minutes or more
of moderate-intensity physical activity on most, if not
all, days of the week. Avoid activities with a high risk
of falling or abdominal trauma.

¢ Breastfeeding women—Be aware that neither acute
nor regular exercise adversely affects the mother’s
ability to successfully breastfeed.

¢ Older adults—Participate in regular physical activity
to reduce functional declines associated with aging
and to achieve the other benefits of physical activity
identified for all adults.

Food Groups to Encourage

Key recommendations for the general public:

e Consume a sufficient amount of fruits and vegetables
while staying within energy needs. Two c of fruit and
2-% ¢ of vegetables per day are recommended for a
reference 2000-calorie intake, with higher or lower
amounts depending on the calorie level.

¢ Choose a variety of fruits and vegetables each day. In
particular, select from all five vegetable subgroups
(dark green, orange, legumes, starchy vegetables, and
other vegetables) several times a week.

¢ Consume 3 or more ounce-equivalents of whole-grain
products per day, with the rest of the recommended
grains coming from enriched or whole-grain prod-
ucts. In general, at least half the grains should come
from whole grains.

e Consume 3 c per day of fat-free or low-fat milk or
equivalent milk products.

Key recommendations for specific population groups:

¢ Children and adolescents—Consume whole-grain
products often; at least half the grains should be whole
grains. Children 2 to 8 years should consume 2 ¢ per
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day of fat-free or low-fat milk or equivalent milk prod-
ucts. Children 9 years of age and older should con-
sume 3 ¢ per day of fat-free or low-fat milk or
equivalent milk products.

Fats

Key recommendations for the general public:

e Consume less than 10% of calories from saturated
fatty acids and less than 300 mg/day of cholesterol,
and keep consumption of trans-fatty acids as low as
possible.

¢ Keep total fat intake between 20% to 35% of calories,
with most fats coming from sources of polyunsatu-
rated and monounsaturated fatty acids, such as fish,
nuts, and vegetable oils.

e When selecting and preparing meat, poultry, dry
beans, and milk or milk products, make choices that
are lean, low fat, or fat free.

¢ Limit intake of fats and oils high in saturated and/or
trans-fatty acids, and choose products low in such fats
and oils.

Key recommendations for specific population groups:

e Children and adolescents—Keep total fat intake be-
tween 30% to 35% of calories for children 2 to 3 years
of age and between 25% to 35% of calories for children
and adolescents 4 to 18 years of age, with most fats
coming from sources of polyunsaturated and mo-
nounsaturated fatty acids, such as fish, nuts, and veg-
etable oils.

Carbohydrates

Key recommendations for the general public:

¢ Choose fiber-rich fruits, vegetables, and whole grains
often.

¢ Choose and prepare foods and beverages with little
added sugars or caloric sweeteners, such as amounts
suggested by the USDA Food Guide and the DASH
Eating Plan.

¢ Reduce the incidence of dental caries by practicing
good oral hygiene and consuming sugar- and starch-
containing foods and beverages less frequently.

Sodium and Potassium

Key Recommendations for the general public:

¢ Consume less than 2300 mg (approximately 1 tsp of
salt) of sodium per day.

¢ Choose and prepare foods with little salt. At the same
time, consume potassium-rich foods, such as fruits
and vegetables.

Key recommendations for specific population groups:

e Individuals with hypertension, blacks, and middle-
aged and older adults—Aim to consume no more than
1500 mg of sodium per day, and meet the potassium
recommendation (4700 mg/day) with food.

Alcoholic Beverages
Key recommendations for the general public:

¢ Those who choose to drink alcoholic beverages should
do so sensibly and in moderation—defined as the con-
sumption of up to one drink per day for women and up
to two drinks per day for men.

¢ Alcoholic beverages should not be consumed by some
individuals, including those who cannot restrict their
alcohol intake, women of childbearing age who may
become pregnant, pregnant and lactating women,
children and adolescents, individuals taking medica-
tions that can interact with alcohol, and those with
specific medical conditions.

e Alcoholic beverages should be avoided by individuals
engaging in activities that require attention, skill, or
coordination, such as driving or operating machinery.

Food Safety

Key recommendations for the general public (also see
Chapter 13):
To avoid microbial food-borne illness:

¢ Clean hands, food contact surfaces, and fruits and veg-
etables. Meat and poultry should not be washed or
rinsed.

e Separate raw, cooked, and ready-to-eat foods while
shopping, preparing, or storing foods.

e Cook foods to a safe temperature to kill micro-
organisms.

e Chill (refrigerate) perishable food promptly, and de-
frost foods properly.

e Avoid raw (unpasteurized) milk or any products made
from unpasteurized milk, raw or partially cooked eggs
or foods containing raw eggs, raw or undercooked meat
and poultry, unpasteurized juices, and raw sprouts.

Key recommendations for specific population groups:

e Infants and young children, pregnant women, older
adults, and those who are immunocompromised—Do
not eat or drink raw (unpasteurized) milk or any prod-
ucts made from unpasteurized milk, raw or partially
cooked eggs or foods containing raw eggs, raw or un-
dercooked meat and poultry, raw or undercooked fish
or shellfish, unpasteurized juices, and raw sprouts.

¢ Pregnant women, older adults, and those who are im-
munocompromised: Only eat certain deli meats and
frankfurters that have been reheated to steaming hot.



FOOD GUIDANCE SYSTEM

The USDA has released the MyPyramid Food Guidance
System (www.mypyramid.gov). Along with the new
MyPyramid symbol, the system provides many options
to help Americans make healthy food choices and to be
active every day. Figures 1-1 and 1-2 provide visual pre-
sentations of the general goals and food groups or system
of MyPyramid. Consult these two figures as you follow the
discussion in this section.

The general messages in the MyPyramid symbol are:
physical activity, variety, proportionality, moderation,
gradual improvement, and personalization. The specific
messages are about healthy eating and physical activity,
which apply to everyone. MyPyramid helps consumers
find the kinds and amounts of foods they should eat each
day. The Food Guidance System is the core of MyPyramid.

The 2005 Dietary Guidelines for Americans are the
basis for federal nutrition policy. The Food Guidance
System provides food-based guidance to help implement
the recommendations of the Dietary Guidelines. The sys-
tem was based on both the Diefary Guidelines and the
Dietary Reference Intakes from the National Academy of
Sciences, while taking into account current consump-
tion patterns of Americans. The system translates the
Dietary Guidelines into a total diet that meets nutrient
needs from food sources and aims to moderate or limit
dietary components often consumed in excess. An im-
portant complementary tool to the system is the nutri-
tion data displayed on the labels of food products.

The Food Guidance System provides Web-based in-
teractive and print materials for all citizens: consumers,
news media, and professionals. They include the
following:

¢ Food intake patterns identify what and how much food
an individual should eat for health. The amounts to eat
are based on a person’s age, sex, and activity level.
These patterns have been published in the 2005
Dietary Guidelines.

®
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MyPyramid.gov
STEPS TO A HEALTHIER YOU

FIGURET-1  MyPyramid: Steps to a Healthier You
Source: Courtesy of the USDA.
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FIGURET-2 MyPyramid: The Food Groups
Source: Courtesy of the USDA.

¢ An education framework explains what changes most
Americans need to make in their eating and activity
choices, how they can make these changes, and why
these changes are important for health.

e A glossary defines key terms used in the Food
Guidance System documents.

The education framework provides specific recom-
mendations for making food choices that will improve
the quality of an average American diet. These recom-
mendations are interrelated and should be used together.
Taken together, they would result in the following
changes from a typical diet:

¢ Increased intake of vitamins, minerals, dietary fiber,
and other essential nutrients, especially of those that
are often low in typical diets

¢ Lowered intake of saturated fats, trans fats, and cho-
lesterol, and increased intake of fruits, vegetables, and
whole grains to decrease risk for some chronic
diseases

¢ Calorie intake balanced with energy needs to prevent
weight gain and/or promote a healthy weight

The recommendations in the framework fall under
four overarching themes:

¢ Variety—Eat foods from all food groups and sub-
groups.

¢ Proportionality—Eat more of some foods (fruits, veg-
etables, whole grains, fat-free or low-fat milk prod-
ucts), and less of others (foods high in saturated or
trans fats, added sugars, cholesterol salt, and alcohol).

e Moderation—Choose forms of foods that limit intake
of saturated or trans fats, added sugars, cholesterol,
salt, and alcohol.

e Activity—Be physically active every day.
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The framework’s recommendations are presented as
key concepts for educators. The key concepts are organized
by topic area: calories; physical activity; grains; vegetables;
fruits; milk, yogurt, and cheese; meat, poultry, fish, dry
beans, eggs, and nuts; fats and oils; sugars and sweets; salt;
alcohol; and food safety. Under each topic area, informa-
tion is presented on the following:

e What actions should be taken for a healthy diet
¢ How these actions can be implemented
e Why this action is important for health (the key benefits)

Food Groups

The core of MyPramid is the Food Guidance System as in-
dicated in Figure 1-2. A brief discussion of the food
groups follows.

Calories and Physical Activity

One must balance calorie intake from foods and bever-
ages with calories expended and engage in regular phys-
ical activity and reduce sedentary activities.

Grains

The grains group includes all foods made from wheat,
rice, oats, cornmeal, barley, such as bread, pasta, oat-
meal, breakfast cereals, tortillas, and grits. In general, 1
slice of bread, 1 c of ready-to-eat cereal, or % c of cooked
rice, pasta, or cooked cereal can be considered as 1 ounce-
equivalent from the grains group. At least half of all
grains consumed should be whole grains.

Consume 3 or more ounce-equivalents of whole-grain
products per day. Since the recommended 3 ounce-
equivalents may be difficult for young children to
achieve, they should gradually increase the amount of
whole grains in their diets. An ounce-equivalent of
grains is about 1 slice of bread, 1 ¢ of ready-to-eat cereal
flakes, or ¥ ¢ of cooked pasta or rice, or cooked cereal.

Vegetables

The vegetable group includes all fresh, frozen, canned,
and dried vegetables and vegetable juices. In general, 1 ¢
of raw or cooked vegetables or vegetable juice, or 2 ¢ of
raw leafy greens can be considered as 1 ¢ from the veg-
etable group.

Eat the recommended amounts of vegetables, and
choose a variety of vegetables each day. For example,
those needing 2000 calories per day need about 2-% ¢ of
vegetables per day. See food intake patterns in the next
section for other calorie levels.

Fruits

The fruit group includes all fresh, frozen, canned, and
dried fruits and fruit juices. In general, 1 ¢ of fruit or
100% fruit juice, or % c of dried fruit, can be considered
as 1 ¢ from the fruit group.

Eat recommended amounts of fruit, and choose a va-
riety of fruits each day. For example, people who need
2000 calories per day need 2 c of fruit per day. See food
intake patterns in the next section for other calorie levels.

Milk, Yogurt, and Cheese

The milk group includes all fluid milk products and foods
made from milk that retain their calcium content, such as
yogurt and cheese. Foods made from milk that have little
to no calcium, such as cream cheese, cream, and butter,
are not part of the group. Most milk group choices should
be fat free or low fat. In general, 1 ¢ of milk or yogurt,
1-% ounces of natural cheese, or 2 ounces of processed
cheese can be considered as 1 ¢ from the milk group.

Consume 3 ¢ of fat-free or low-fat (1%) milk, or an
equivalent amount of yogurt or cheese, per day. Children
2 to 8 years old should consume 2 ¢ of fat-free or low-fat
milk, or an equivalent amount of yogurt or cheese, per
day. Consume other calcium-rich foods if milk and milk
products are not consumed.

Meat, Poultry, Fish, Dry Beans, Eggs, and Nuts

For the meat and beans group in general, 1 ounce of lean
meat, poultry, or fish; 1 egg; 1 tbsp peanut butter; % c
cooked dry beans; or ¥ ounce of nuts or seeds can be
considered as 1 ounce-equivalent from the meat and
beans group.

One should make choices that are low fat or lean when
selecting meats and poultry. Choose a variety of different
types of foods from this group each week. Include fish,
dry beans, peas, nuts, and seeds, as well as meats, poul-
try, and eggs. Consider dry beans and peas as an alterna-
tive to meat or poultry as well as a vegetable choice. Keep
the overall amounts of foods eaten from this group within
the amount needed each day. For example, people who
need 2000 calories per day need 5-% ounce-equivalents
per day. See food intake patterns in the next section for
other calorie levels.

Fats and Oils

Oils include fats from many different plants and from
fish that are liquid at room temperature, such as canola,
corn, olive, soybean, and sunflower oil. Some foods are
naturally high in oils, such as nuts, olives, some fish, and
avocados. Foods that are mainly oil include mayonnaise,
certain salad dressings, and soft margarine.

Choose most fats from sources of monounsaturated
and polyunsaturated fatty acids, such as fish, nuts, seeds,
and vegetable oils. Keep the amount of oils consumed
within the total allowed for caloric needs. For example,
people who need 2000 calories per day can consume 27
grams of oils (about 7 tsp). See food intake patterns for
amounts for other calorie levels. Choose fat-free, low-fat,
or lean meat, poultry, dry beans, milk, and milk prod-
ucts. Choose grain products and prepared foods that are
low in saturated and trans fat.



Limit the amount of solid fats consumed to the
amount within the discretionary calorie allowance, after
taking into account other discretionary calories that have
been consumed. For example, people who need 2000
calories per day have a total discretionary calorie al-
lowance of 267 calories.

Sugars and Sweets

Choose and prepare foods and beverages with little added
sugars or caloric sweeteners. Keep the amount of sug-
ars and sweets consumed within the discretionary
calorie allowance, after taking into account other discre-
tionary calories that have been consumed. For example,
people who need 2000 calories per day! have a total dis-
cretionary calorie allowance of 267 calories. See food in-
take patterns in the next section for amounts for other
calorie levels. Practice good oral hygiene and consume
sugar- and starch-containing foods and beverages less
frequently.

Salt

Choose and prepare foods with little salt. Keep sodium in-
take less than 2300 mg per day. At the same time, con-
sume potassium-rich foods, such as fruits and vegetables.

Alcohol

If one chooses to drink alcohol, consume it in modera-
tion. Some people, or people in certain situations, should
not drink. Keep consumption of alcoholic beverages
within daily discretionary calorie allowance. For example,
people who need 2000 calories per day! have a total dis-
cretionary calorie allowance of 267 calories.

TABLE1-1  Daily Amount of Food from Each Group
Calorie Level 1000 1200
Fruits 1 cup 1 cup
Vegetables 1 cup 1.5 cups
Grains 3 oz—eq 4 oz—eq
Meat and Beans 2 oz—eq 3 oz—eq
Milk 2 cups 2 cups
Oils 3tsp 4 tsp
Discretionary calorie allowance 165 171
Calorie Level 2200 2400
Fruits 2 cups 2 cups
Vegetables 3 cups 3 cups
Grains 7 oz—eq 8 oz—eq
Meat and Beans 6 0z—eq 6.5 0z—eq
Milk 3 cups 3 cups
Oils 6 tsp 7 tsp
Discretionary calorie allowance 290 362
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Food Intake Patterns

The suggested amounts of food to consume from the
basic food groups, subgroups, and oils to meet recom-
mended nutrient intakes at 12 different calorie levels are
provided in Table 1-1. Nutrient and energy contributions
from each group are calculated according to the nutrient-
dense forms of foods in each group (e.g., lean meats and
fat-free milk). The table also shows the discretionary calo-
rie allowance that can be accommodated within each
calorie level, in addition to the suggested amounts of nu-
trient-dense forms of foods in each group. Table 1-2
shows the vegetable subgroup amounts per week. Table
1-3 shows the calorie levels for males and females by age
and activity level. Calorie levels are set across a wide
range to accommodate the needs of different individuals.
Table 1-3 can be used to help assign individuals to the
food intake pattern at a particular calorie level.

Discretionary calorie allowance is the remaining
amount of calories in a food intake pattern after account-
ing for the calories needed for all food groups—using
forms of foods that are fat free or low fat and with no
added sugars.

Table 1-4 shows some weekly sample menus for a daily
2000 calorie intake diet. Table 1-5 describes the nutri-
ent contribution from these weekly menus.

The original MyPyramid contains many more details
about the Food Guidance System. The best sources are
your instructors and the Web site MyPyramid.gov.

At this Web site, consumers can enter their age, gen-
der, and activity level, and they are given their own plan
at an appropriate calorie level. The food plan includes

1400 1600 1800 2000
1.5 cups 1.5 cups 1.5 cups 2 cups
1.5 cups 2 cups 2.5 cups 2.5 cups
5 oz—eq 5 oz—eq 6 0z—eq 6 oz—eq
4 oz—eq 5 oz—eq 5 oz—eq 5.5 oz—eq
2 cups 3 cups 3 cups 3 cups

4 tsp 5 tsp 5 tsp 6 tsp

171 132 195 267
2600 2800 3000 3200

2 cups 2.5 cups 2.5 cups 2.5 cups
3.5 cups 3.5 cups 4 cups 4 cups

9 oz—eq 10 oz—eq 10 oz—eq 10 oz—eq
6.5 oz—eq 7 oz—eq 7 oz—eq 7 oz—eq
3 cups 3 cups 3 cups 3 cups

8 tsp 8 tsp 10 tsp 11 tsp
410 426 512 648

Source: Courtesy of the USDA.
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TABLE1-2  Vegetable Subgroup Amounts per Week

Calorie Level 1000 1200 1400 1600 1800 2000
Dark green veg. 1 c/wk 1.5 c/wk 1.5 c/wk 2 c/wk 3 c/wk 3 c/wk
Orange veg. .5 c/wk 1 c/wk 1 c/wk 1.5 c/wk 2 c/wk 2 c/wk
Legumes .5 c/wk 1 c/wk 1 c/wk 2.5 c/wk 3 c/wk 3 c/wk
Starchy veg. 1.5 c/wk 2.5 c/wk 2.5 c/wk 2.5 c/wk 3 c/wk 3 c/wk
Other veg. 3.5 c/wk 4.5 c/wk 4.5 c/wk 5.5 c/wk 6.5 c/wk 6.5 c/wk
Calorie Level 2200 2400 2600 2800 3000 3200
Dark green veg. 3 c/wk 3 c/wk 3 c/wk 3 c/wk 3 c/wk 3 c/wk
Orange veg. 2 c/wk 2 c/wk 2.5 c/wk 2.5 c/wk 2.5 c/wk 2.5 c/wk
Legumes 3 c/wk 3 c/wk 3.5 c/wk 3.5 c/wk 3.5 c/wk 3.5 c/wk
Starchy veg. 6 c/wk 6 c/wk 7 c/wk 7 c/wk 9 c/wk 9 c/wk
Other veg. 7 c/wk 7 c/wk 8.5 c/wk 8.5 c/wk 10 c/wk 10 c/wk
Source: Courtesy of the USDA.
TABLE1-3  The Calorie Levels for Males and Females by Age and Activity Level
Males Females
Activity level Sedentary* Mod. active* Active* Activity level Sedentary* Mod. active* Active*
Age Age
2 1000 1000 1000 2 1000 1000 1000
3 1000 1400 1400 3 1000 1200 1400
4 1200 1400 1600 4 1200 1400 1400
5 1200 1400 1600 5 1200 1400 1600
6 1400 1600 1800 6 1200 1400 1600
7 1400 1600 1800 7 1200 1600 1800
8 1400 1600 2000 8 1400 1600 1800
9 1600 1800 2000 9 1400 1600 1800
10 1600 1800 2200 10 1400 1800 2000
11 1800 2000 2200 11 1600 1800 2000
12 1800 2200 2400 12 1600 2000 2200
13 2000 2200 2600 13 1600 2000 2200
14 2000 2400 2800 14 1800 2000 2400
15 2200 2600 3000 15 1800 2000 2400
16 2400 2800 3200 16 1800 2000 2400
17 2400 2800 3200 17 1800 2000 2400
18 2400 2800 3200 18 1800 2000 2400
19-20 2600 2800 3000 19-20 2000 2200 2400
21-25 2400 2800 3000 21-25 2000 2200 2400
26-30 2400 2600 3000 26-30 1800 2000 2400
31-35 2400 2600 3000 31-35 1800 2000 2200
36-40 2400 2600 2800 36-40 1800 2000 2200
41-45 2200 2600 2800 41-45 1800 2000 2200
46-50 2200 2400 2800 46-50 1800 2000 2200
51-55 2200 2400 2800 51-55 1600 1800 2200
56-60 2200 2400 2600 56-60 1600 1800 2200
61-65 2000 2400 2600 61-65 1600 1800 2000
66-70 2000 2200 2600 66-70 1600 1800 2000
71-75 2000 2200 2600 71-75 1600 1800 2000
76 and up 2000 2000 2400 76 and up 1600 1800 2000

*Calorie levels are based on the Estimated Energy Requirements (EER) and activity levels from the Institute of Medicine’s Report on Dietary
Reference Intakes—Macro Nutrients, 2002.
Sedentary = less than 30 minutes a day of moderate physical activity in addition to daily activities.
Mod. active = at least 30 minutes up to 60 minutes a day of moderate physical activity in addition to daily activities.
Active = 60 or more minutes a day of moderate physical activity in addition to daily activities.

Source: Courtesy of the USDA.
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TABLE1-4  Sample Weekly Sample Menus for a Daily 2000 Calorie Intake Diet

Day 1

BREAKFAST

Breakfast burrito

1 flour tortilla
(7” diameter)

1 scrambled egg
(in 1 tsp soft
margarine)

Y cup black
beans*

2 tbsp salsa

1 cup orange
juice

1 cup fat-free
milk

LUNCH

Roast beef
sandwich

1 whole grain
sandwich bun

3 ounces lean roast
beef

2 slices tomato

Y cup shredded ro-
maine lettuce

Y% cup sauteed
mushrooms (in
1 tsp oil)

1/ ounce part-
skim mozzarella
cheese

1 tsp yellow
mustard

% cup baked potato
wedges™*

1 tbsp ketchup

1 unsweetened
beverage

DINNER

Stuffed broiled
salmon

5 ounce salmon
filet

1 ounce bread
stuffing mix

1 tbsp chopped
onions

1 tbsp diced
celery

2 tsp canola oil

Y% cup saffron
(white) rice

1 ounce slivered
almonds

% cup steamed
broccoli

1 tsp soft
margarine

1 cup fat-free
milk

Day 2

BREAKFAST

Hot cereal

% cup cooked
oatmeal

2 tbsp raisins

1 tsp soft
margarine

% cup fat-free
milk

1 cup orange juice

LUNCH

Taco salad

2 ounces tortilla
chips

2 ounces ground
turkey, sauteed
in 2 tsp sun-
flower oil

% cup black
beans*

% cup iceberg
lettuce

2 slices tomato

1 ounce low-fat
cheddar cheese

2 tbsp salsa

Y% cup avocado

1 tsp lime juice

1 unsweetened
beverage

DINNER

Spinach lasagna

1 cup lasagna
noodles, cooked
(2 oz dry)

% cup cooked
spinach

% cup ricotta
cheese

Y% cup tomato
sauce tomato
bits*

1 ounce part-skim
mozzarella
cheese

1 ounce whole
wheat dinner
roll

1 cup fat-free milk

Day 3

BREAKFAST

Cold cereal

1 cup bran flakes

1 cup fat-free
milk

1 small banana

1 slice whole
wheat toast

1 tsp soft
margarine

1 cup prune juice

LUNCH

Tuna fish
sandwich

2 slices rye bread

3 ounces tuna
(packed in
water, drained)

2 tsp mayonnaise

1 thsp diced
celery

Y cup shredded
romaine
lettuce

2 slices tomato

1 medium pear

1 cup fat-free
milk

DINNER

Roasted chicken
breast

3 ounces boneless
skinless
chicken breast*

1 large baked
sweet potato

Y% cup peas and
onions

1 tsp soft
margarine

1 ounce whole
wheat dinner
roll

1 tsp soft
margarine

1 cup leafy greens
salad

3 tsp sunflower
oil and vinegar
dressing

Day 4

BREAKFAST

1 whole wheat
English muffin

2 tsp soft
margarine

1 tbsp jam or
preserves

1 medium
grapefruit

1 hard-cooked
egg

1 unsweetened
beverage

LUNCH

White bean-
vegetable soup

1 % cup chunky
vegetable soup

% cup white
beans*

2 ounce
breadstick

8 baby carrots

1 cup fat-free
milk

DINNER

Rigatoni with
meat sauce

1 cup rigatoni
pasta (2 ounces
dry)

% cup tomato
sauce tomato
bits*

2 ounces extra
lean cooked
ground beef
(sauteed in 2
tsp vegetable
oil)

3 thsp grated
Parmesan
cheese

Spinach salad

1 cup baby
spinach leaves

% cup tangerine
slices

Day 5

BREAKFAST

Cold cereal

1 cup shredded
wheat cereal

1 tbsp raisins

1 cup fat-free milk

1 small banana

1 slice whole
wheat toast

1 tsp soft
margarine

1 tsp jelly

LUNCH

Smoked turkey
sandwich

2 ounces whole
wheat pita
bread

Y4 cup romaine
lettuce

2 slices tomato

3 ounces sliced
smoked turkey
breast*

1 tbsp mayo-type
salad dressing

1 tsp yellow
mustard

% cup apple slices

1 cup tomato
juice*

DINNER

Grilled top loin
steak

5 ounces grilled
top loin steak

% cup mashed po-
tatoes

2 tsp soft
margarine

Y cup steamed
carrots

1 tbsp honey

2 ounces whole
wheat dinner
roll

1 tsp soft
margarine

1 cup fat-free milk

Day 6

BREAKFAST

French toast

2 slices whole
wheat French
toast

2 tsp soft
margarine

2 tbsp maple
syrup

% medium grape-
fruit

1 cup fat-free
milk

LUNCH

Vegetarian chili
on baked
potato

1 cup kidney
beans*

% cup tomato
sauce w/
tomato tidbits*

3 tbsp chopped
onions

1 ounce lowfat
cheddar cheese

1 tsp vegetable oil

1 medium baked
potato

Y% cup cantaloupe

% cup lemonade

DINNER

Hawaiian pizza

2 slices cheese
pizza

1 ounce canadian
bacon

Y4 cup pineapple

2 tbsp
mushrooms

2 tbsp chopped
onions

Green salad

1 cup leafy greens

3 tsp sunflower
oil and vinegar
dressing

1 cup fat-free
milk
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Day 7

BREAKFAST

Pancakes

3 buckwheat
pancakes

2 tsp soft
margarine

3 tbsp maple
syrup

Y cup
strawberries

% cup honey-
dew melon

Y% cup fat-free
milk

LUNCH

Manhattan
clam
chowder

3 ounces
canned
clams
(drained)

% cup mixed
vegetables

1 cup canned
tomatoes™

10 whole wheat
crackers*

1 medium
orange

1 cup fat-free
milk

DINNER

Vegetable stir-
fry

4 ounces tofu
(firm)

Yi cup green
and red bell
peppers

% cup bok
choy

2 tbsp vegetable
oil

1 cup brown
rice

1 cup lemon-
flavored iced
tea

(continues)
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TABLE1-4  (continued)
Day 1 Day 2 Day 3
SNACKS SNACKS SNACKS
1 cup can- % ounce dry- i cup dried
taloupe roasted apricots
almonds* 1 cup low-fat
Y4 cup pineapple fruited yogurt

NUTRITION BASICS AND APPLICATIONS

2 tbsp raisins

Day 4 Day 5
Y ounce chopped
walnuts
3 tsp sunflower
oil and vinegar
dressing
1 cup fat-free
milk

SNACKS

1 cup low-fat
fruited yogurt

SNACKS

1 cup low-fat
fruited yogurt

Day 6

SNACKS

5 whole wheat

crackers*

% cup hummus
Y cup fruit cock-
tail (in water or

juice)

Day 7

SNACKS

1 ounce sun-
flower seeds*

1 large banana

1 cup low-fat
fruited yogurt

*Starred items are foods that are labeled as no-salt-added, low-sodium, or low-salt versions of the foods. They can also be prepared from
scratch with little or no added salt. All other foods are regular commercial products that contain variable levels of sodium. Average sodium
level of the 7 day menu assumes no-salt-added in cooking or at the table.

Source: Courtesy of the USDA.

TABLE 1-5
Daily Average
Food Group Over One Week
Grains Total Grains (0z—eq) 6.0
Vegetables* Whole Grains 3.4
Fr.ults Refined Grains 2.6
Milk Total Veg* (cups) 2.6
M_eat & Beans Fruits (cups) 2.1
Oils Milk (cups) 3.1
Meat/Beans (0z—eq) 5.6
Qils (tsp/grams) 7.2 tsp/32.4 g
*Vegetable subgroups

Nutrient Contribution from Weekly Menus in Table 1-4

Nutrient

Calories

Protein, g

Protein, % kcal
Carbohydrate, g
Carbohydrate, % kcal
Total fat, g

Total fat, % kcal
Saturated fat, g
Saturated fat, % kcal
Monounsaturated fat, g
Polyunsaturated fat, g
Linoleic Acid, g
Alpha-linolenic Acid, g
Cholesterol, mg

Total dietary fiber, g
Potassium, mg
Sodium, mg*
Calcium, mg
Magnesium, mg
Copper, mg

Iron, mg

Phosphorus, mg

Zinc, mg

Thiamin, mg
Riboflavin, mg

Niacin Equivalents, mg
Vitamin B, mg
Vitamin B, mcg
Vitamin C, mg
Vitamin E, mg (AT)
Vitamin A, mcg (RAE)
Dietary Folate Equivalents, mcg

Dk-Green Veg (cups)
Orange Veg (cups)
Beans/Peas (cups)
Starchy Veg (cups)

Other Veg (cups)

Daily Average
Over One Week

(weekly totals)

Source: Courtesy of USDA.



specific daily amounts from each food group and a limit
for discretionary calories (fats, added sugars, alcohol).
Their food plan is one of the 12 calorie levels of the food
intake patterns from the Diefary Guidelines. Visitors to
the Web site can print out a personalized miniposter of
their plan and a worksheet to help them track their
progress and choose goals for tomorrow and the future.

FOOD EXCHANGE LISTS

The Food Exchange Lists are the basis of a meal plan-
ning system designed by the American Dietetic
Association and the American Diabetes Association. They
are based upon principles of good nutrition for everyone.
There are 11 lists, of which the last one is alcohol. For
some lists, each contributes an approximate level of nu-
trients for each food: calories, carbohydrates, proteins,
and fats. For others, the contribution of nutrients varies
within or between lists. Every time you replace one food
item with another item in the same or different list, you
know approximately the change in levels of nutrients you
will be consuming.

Choices from each group balance the meal. Health
practitioners use the exchange system because it is an
easy tool to work with and teaches food selection in a
practical way. It also meets the guidelines for limiting
saturated fat and cholesterol intake.

The associations revise and update the exchange sys-
tem regularly to reflect current nutrition research and
the national dietary guidelines for health promotion and
reduction of chronic disease risk factors as new informa-
tion becomes available.

The 2007 edition of the Food Exchange Lists contin-
ues the basic principles of 2003 edition, arranging the
food groups into 11 broad categories or listed based on
their nutrient content. Subcategories that appear within
these categories provide additional information to assist
clients in choosing more healthful foods, as well as more
choices. They reflect today’s consumers’ changing di-
etary habits and lifestyles. The 11 lists in this document
are described below, with alcohol as the last category:

Starch list
Bread
Cereals and grains
Crackers and snacks
Starchy vegetables
Beans, peas, and lentils
Sweets, desserts, and other carbohydrates list
Beverages, sodas, and energy/sports drinks;
brownies, cake, cookies, gelatin, pie, and
pudding
Candy, spreads, sweets, sweeteners, syrups, and
toppings
Condiments and sauces
Doughnuts, muffins, pastries, and sweet breads
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Frozen bars, frozen desserts, frozen yogurt, and
ice cream
Granola bars, meal replacement bars/shakes,
and trail mix
Fruit list
Fruits
Fruit juices
Vegetables (nonstarchy) list
Meat and meat substitutes list
Lean meat
Medium-fat meat
High-fat meat
Plant-based proteins (for beans, peas, and lentils,
see starch list)
Milk list
Fat-free and low-fat milk
Reduced fat
Whole milk
Dairy-like foods
Fat list
Monounsaturated fats list
Polyunsaturated fats list
Saturated fats list
Fast-foods list
Breakfast sandwiches
Main dishes/entrees
Oriental
Pizzas
Sandwiches
Salads
Sides/appetizers
Desserts
Combination foods list
Entrées
Frozen entrées/meals
Salads (deli-style)
Soups
Free foods list
Low-carbohydrate foods
Modified-fat foods with carbohydrate
Condiments
Free snacks
Drinks/mixes
Alcohol list

Chapter 18 and Appendix F provide more details
on these lists concerning food, nutrient data, and
applications.

RESPONSIBILITIES OF HEALTH PERSONNEL

1. Assume responsibility for one’s own health through
changes in eating habits and lifestyle patterns.

2. Select, prepare, and consume an adequate diet.

3. Promote good eating habits for all age groups.
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4. Use appropriate guidelines when teaching clients re- a. the capacity to do work.
garding food selection. b. food that provides calories.
5. Facilitate healthy lifestyles by encouraging clients to c. chemical substances in the body.
expand their knowledge of nutrition. d. heat required to raise body temperature.
6. Use approved food guides when assessing, planning, e. aandb
and evaluating a client’s intake. f. a,b,c,andd
19. There are grams in one ounce.
a. 2.285
ProGRESS CHECK ON AcTIviTY 1 b 58385
c. 1000
SHORT ANSWER d. 36
Define the following terms: 20. Malnutrition is defined as:
1. Calorie a. impaired health due to undernutrition.
. Health b. imbalance of nutrients.
c. excessive nutrients.
d. the inability of the body to use ingested

. Optimum nutrition nutrients.
e. all of the above.

2
3. Nutrient
4
5

. Appropriate diet

21. Nutritional requirements vary from nutrient to

FILL-IN nutrient because of which of these factors?
6. Dietary recommendations to promote health and a. age
prevent or delay the onset of diseases are known b. gender
as c. physiological state
7. The recommended dietary allowances (RDAs) are d. size
e. a,b,andd
f. a,b,c,andd
8. Tolerable Upper Intake Levels (ULs) are
GENERAL QUESTIONS

22. What is MyPyramid?

9. Dietary Reference Intakes (DRIs) are '
23. How does MyPyramid help the consumers?

10. An adequate intake is defined as what?
24. Define the milk, yogurt, and cheese group accord-

ing to MyPyramid.
DEFINE THESE ACRONYMS
11. FNB 25. The Food Guidance System is based on two im-
12. ADA portant food guides. They are:
13. EAR
14. USDA 26. Name the seven chronic diseases in the United
States that are linked to risk factors associated
15. AHA with diet.
16. NCEP
17. UL . .\ .
27. List four nutrition health problems that require
ial di .
MULTIPLE CHOICE special dietary measures

28. Explain the difference(s) between the Diefary
Guidelines for Americans and MyPyramid Food
18. Energy is: Guidance System.

Circle the letter of the correct answer.




29. List the 11 primary lists in the 2007 Food Ex-
change Lists.

30. Name three approved food guides you would use
when assessing, planning, or evaluating a client’s
diet: (a) (b)

(c)

SELF-STUDY

Use Table 1-3 to determine your approximate daily
caloric need. Write down everything you ate or drank
in the last 24 hours for meals and snacks. Then do the
following:

1. Did you have the number of servings from the five
major food groups that are right for you according
to MyPramid.gov?

2. At approximately which of the three calorie levels was
your 24-hour intake? Was the number of servings you
ate greater, less, or about right for your age, gender,
and activity?

3. Using the Dietary Guidelines, look at your diet to see
if you should make any substitutions regarding your
salt, sugar, or fiber content (clue: visit the Web site
given for the Diefary Guidelines).

4. Write a short summary of things you could do to im-
prove your present diet if improvement is needed.

Self-Study: Your individual answers will provide in-
formation for your personal health status.

ACTIVITY 2:
Legislation and Health Promotion

At present, there are national policies and recommenda-
tion on nutrition labeling, dietary supplements, and ed-
ucational programs on cholesterol and our health. In the
last decade, a new concept of bioactive food ingredients
(nutraceuticals) and functional foods has developed and
will be discussed with other national policies in this
activity.

FOOD LABELING

In general, food and nutrition labeling is now manda-
tory for many foods excluding meat and poultry, with
special considerations for seafood and other fresh foods.

The information in this section has been modified
from the document issued by the U.S. Food and Drug
Administration, How to Understand and Use the
Nutrition Facts Label. This document was published in
June 2000 and updated twice, July 2003 and November
2004. See www.cfsan.fda.gov/label.html for the latest
updates and other legal announcements related to food
labeling.
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People look at food labels for different reasons. But
whatever the reason, many consumers would like to know
how to use this information more effectively and easily.

The food label is headed with the title, “Nutrition
Facts.” It describes the nutrients, among other data, in-
cluding the following:

Total calories

Calories from fat

Calories from saturated fat

Total fat

Saturated fat

Polyunsaturated fat

Monounsaturated fat

Cholesterol

Sodium

Potassium

Total carbohydrate

Dietary fiber

Soluble fiber

Insoluble fiber

Sugars

Sugar alcohol (for example, the sugar substitutes
xylitol, mannitol, and sorbitol)

Other carbohydrate (the difference between total
carbohydrate and the sum of dietary fiber, sugars,
and sugar alcohol if declared)

Protein

Vitamin A

Vitamin C

Calcium

Iron

Other essential vitamins and minerals

Listing of most of the above nutrients is mandatory.
Some are voluntary listings, and others require special
consideration. Let us look at a sample label of macaroni
and cheese. Refer to Figure 1-3.

The information in the main or top section (see Step 1
through Step 4 and Step 6 on the sample nutrition label
that follows), can vary with each food product; it con-
tains product-specific information (serving size, calories,
and nutrient information). The bottom part (see Step 5
on the sample label that follows) contains a footnote with
Daily Values (DVs) for 2000 and 2500 calorie diets. This
footnote provides recommended dietary information for
important nutrients, including fats, sodium, and fiber.
The footnote is found only on larger packages and does
not change from product to product.

The Contents of a Food Label

Only selected information is included. Refer to Figure 1-3.

Step 1. Start here.
The first place to start when you look at the
Nutrition Facts label is the serving size and the
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Nutrition Facts

Serving Size 1 cup (228g)
Servings Per Container 2

Amount Per Serving

s from Fat 110

Total Fat 129
Salurated Fat 3g

Irans Fat 3g

Nutrients c 30mg

Sodium 470mg

Total Carbohydrate 31g

to % DV

Sugars bg
Protein 59

of these
MNutrients

® Percent Daily Values ate based on a 2.000 caloria diat.
wur Daily Vialues may be higher of lower depending on
your caloria nasde,
Calories:  2.000 2.500
Less than  fi5g fifly
Less than  20g 259
Cholesten Less than  300mg 300mg
Sedum Lessthan  2.400mg  2.400mg
Tatal Carbiohydrate 00y 75y
Distary Fiber 259 30g

Total Fat

FIGURET-3  Sample Label of Macaroni and Cheese
Source: Courtesy of the FDA.

Step 2.

number of servings in the package. Serving sizes
are standardized to make it easier to compare
similar foods; they are provided in familiar units,
such as cups or pieces, followed by the metric
amount (the number of grams).

The size of the serving on the food package in-
fluences the number of calories and all the nu-
trient amounts listed on the top part of the label.
Pay attention to the serving size, especially how
many servings there are in the food package.
Then ask yourself, “How many servings am I
consuming’? (e.g., %> serving, 1 serving, or
more). In the sample label, one serving of mac-
aroni and cheese equals 1 c. If you ate the whole
package, you would eat 2 c. That doubles the
calories and other nutrient numbers, including
the %DVs as shown in the sample label. Table
1-6 compares the nutritional contributions for
a single or double serving.

Check calories.

Calories provide a measure of how much energy
you get from a serving of this food. Many
Americans consume more calories than they
need without meeting recommended intakes for
a number of nutrients. The calorie section of
the label can help you manage your weight (i.e.,
gain, lose, or maintain). Remember: The num-
ber of servings you consume determines the
number of calories you actually eat (your por-
tion amount).

Step 3.

Step 4.

In the example, there are 250 calories in one
serving of this macaroni and cheese. How many
calories from fat are there in one serving?
Answer: 110 calories, which means almost half
the calories in a single serving come from fat.
What if you ate the whole package content?
Then, you would consume two servings, or 500
calories, and 220 would come from fat.

Box 1-1, General Guide to Calories, provides a
general reference for calories when you look at
a Nutrition Facts label. This guide is based on a
2000-calorie diet.

Eating too many calories per day is linked to
overweight and obesity.

Look at the top of the nutrient section in the
sample label (Figure 1-3). It shows you some
key nutrients that affect your health and sepa-
rates them into two main groups.

Limit these nutrients.

The nutrients listed first are the ones Americans
generally eat in adequate amounts, or even too
much. Eating too much fat, saturated fat, trans
fat, cholesterol, or sodium may increase your
risk of certain chronic diseases, such as heart
disease, some cancers, or high blood pressure.

Important: Health experts recommend that
you keep your intake of saturated fat, trans fats,
and cholesterol as low as possible as part of a
nutritionally balanced diet.

Get enough of these nutrients.
Most Americans don’t get enough dietary fiber,
vitamin A, vitamin C, calcium, and iron in their

TABLE1-6  Single vs. Double Serving

Example
Single Double
Serving %DV Serving %DV

Serving Size 1 cup 2 cups

(228g) (456 g)
Calories 250 500
Calories from 110 220

Fat

Total Fat 12 ¢ 18 24g 36
Trans Fat 15¢g 3g
Saturated Fat 3g 15 6g 30
Cholesterol 30 mg 10 60 mg 20
Sodium 470 mg 20 940 mg 40
Total Carbohydrate 31 g 10 62g 20
Dietary Fiber 0g 0 0g 0
Sugars 5¢ 10g
Protein 5¢ 10g
Vitamin A 4 8
Vitamin C 2 4
Calcium 20 40
Iron 4 8

Source: Courtesy of the FDA.



BOX11 General Guide to Calories

40 calories is low

100 calories is moderate

400 calories or more is high
Source: Courtesy of the FDA.

Step 5.

diets. Eating enough of these nutrients can im-
prove your health and help reduce the risk of
some diseases and conditions. For example, get-
ting enough calcium may reduce the risk of os-
teoporosis, a condition that results in brittle
bones as one ages. Eating a diet high in dietary
fiber promotes healthy bowel function. Addi-
tionally, a diet rich in fruits, vegetables, and grain
products that contain dietary fiber, particularly
soluble fiber, and low in saturated fat and choles-
terol, may reduce the risk of heart disease.

Remember: You can use the Nutrition Facts
label not only to help limit those nutrients you
want to cut back on but also to increase those
nutrients you need to consume in greater
amounts.

Footnote.

Note the asterisk ( * ) used after the heading “%
Daily Value” on the Nutrition Facts label. It
refers to the footnote in the lower part of the
nutrition label, which tells you “Percent Daily
Values are based on a 2,000 calorie diet.” This
statement must be on all food labels. But the
remaining information in the full footnote may
not be on the package if the size of the label is
too small. When the full footnote does appear, it
will always be the same. It doesn’t change from
product to product, because it shows recom-
mended dietary advice for all Americans—it is
not about a specific food product.

Look at the amounts or the Daily Values (DV)
for each nutrient listed. These are based on pub-
lic health experts’ advice. DVs are recommended
levels of intakes. DVs in the footnote are based
on a 2000 or 2500 calorie diet. Note how the
DVs for some nutrients change, while others
(for cholesterol and sodium) remain the same
for both calorie amounts.

Look at Table 1-7 for another way to see how
the DVs relate to the %DVs and dietary guid-
ance. For each nutrient listed there is a DV, a
%DV, and dietary advice or a goal. If you follow
this dietary advice, you will stay within public
health experts’ recommended upper or lower
limits for the nutrients listed, based on a 2000
calorie daily diet.

The nutrients that have upper daily limits are
listed first on the footnote of larger labels and on

Step 6.
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the example. Upper limits means it is recom-
mended that you stay below—eat less than—
the Daily Value nutrient amounts listed per day.
For example, the DV for saturated fat is 20 g.
This amount is 100%DV for this nutrient. What
is the goal or dietary advice? To eat less than 20
g or 100%DV for the day.

Now look at the entry where dietary fiber is
listed. The DV for dietary fiber is 25 g, which is
100%DV. This means it is recommended that
you eat at least this amount of dietary fiber per
day.

The DV for the entry Total Carbohydrate is
300 g or 100%DV. This amount is recommended
for a balanced daily diet that is based on 2000
calories, but can vary, depending on your daily
intake of fat and protein.

Now let’s look at the %DVs.

The percent daily value (%DV).

The % Daily Values (%DVs) are based on the
Daily Value recommendations for key nutrients
but only for a 2000 calorie daily diet—not 2500
calories. You, like most people, may not know
how many calories you consume in a day. But
you can still use the %DV as a frame of reference
whether or not you consume more or less than
2000 calories.

The %DV helps you determine if a serving of
food is high or low in a nutrient. Note: A few
nutrients, like trans fat, do not have a %DV—
they will be discussed later.

You don’t need to know how to calculate per-
centages to use the %DV? The label (the %DV)
does the math for you. It helps you interpret the
numbers (grams and milligrams) by putting
them all on the same scale for the day
(0-100%DV). The %DV column doesn’t add up
vertically to 100%. Instead each nutrient is
based on 100% of the daily requirements for
that nutrient (for a 2000 calorie diet). This way
you can tell high from low and know which
nutrients contribute a lot, or a little, to your
daily recommended allowance (upper or lower).

TABLE1-7  Examples of DVs vs. %DVs,

Based on a 2000 Calorie Diet

Nutrient DV %DV Goal
Total Fat 65¢g = 100%DV Less than
Sat Fat 20¢g = 100%DV Less than
Cholesterol 300 mg = 100%DV Less than
Sodium 2400 mg = 100%DV Less than
Total
Carbohydrate 300 g = 100%DV At least
Dietary Fiber 25¢g = 100%DV At least
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Refer to Step 6 in Figure 1-3, as shown below: Nutrient Content Claims: Use the %DV to help you
Quick Guide to %DV: quickly distinguish one claim from another, such
® 5% or less is low as “reduced fat” vs. “light” or “nonfat.” Just com-
* 20% or more is high pare the %DVs for total fat in each food product to

see which one is higher or lower in that nutrient—
there is no need to memorize definitions. This
works when comparing all nutrient content claims,
such as less, light, low, free, more, or high.
Dietary Trade-Offs: You can use the %DV to help you
make dietary trade-offs with other foods through-
out the day. You don’t have to give up a favorite
food to eat a healthy diet. When a food you like is
high in fat, balance it with foods that are low in fat
at other times of the day. Also, pay attention to how
much you eat so that the total amount of fat for

This guide tells you that 5%DV or less is low
for all nutrients, those you want to limit (e.g.,
fat, saturated fat, cholesterol, and sodium), or
for those that you want to consume in greater
amounts (fiber, calcium, etc.). As the Quick
Guide shows, 20%DV or more is high for all nu-
trients.

Example: Look at the amount of total fat in one
serving listed on the sample nutrition label. Is
18%DV contributing a lot or a little to your fat limit

of 100%DV? Check the Quick Guide to %DV, and the day stays below 100%DV.

you'll see that 18%DV, which is below 20%DYV, is

not yet high, but what if you ate the whole package Health Claims

(two servings)? You would double that amount, eat- ) )
ing 36% of your daily allowance for total fat. You may have noticed that some labels have health claims
Coming from just one food, that amount leaves and some do not. At present, the FDA permits six groups
you with 64% of your fat allowance (100% — 36% of qualified health claims subject to enforcement discre-
= 64%) for all of the other foods you eat that day, tion. They include the following.

snacks and drinks included. See Figure 1-4. 1. Qualified Claims About Cancer Risk

a. Tomatoes and/or tomato sauce and prostate, ovar-

0, . . . .
The %DV can be used for: ian, gastric, and pancreatic cancers

Comparisons: The %DV also makes it easy for you to b. Calcium and colon/rectal cancer and calcium and
make comparisons. You can compare one product recurrent colon/rectal polyps
or brand to a similar product. Just make sure the c. Green tea and cancer
serving sizes are similar, especially the weight (e.g., d. Selenium and cancer
gram, milligram, ounces) of each product. It’s easy e. Antioxidant vitamins and cancer
to see which foods are higher or lower in nutrients 2. Qualified claims about cardiovascular disease risk
because the serving sizes are generally consistent a. Nuts and heart disease
for similar types of foods, except in a few cases such b. Walnuts and heart disease
as cereals. c. Omega-3 fatty acids and coronary heart disease
% fat
A ance % fat allowance remaining
1 serving < 82% —
0% 18% 100%
total fat
allowance
% fat
allowance % fat allowance remaining
2 servings < 64% —
0% 36% 100%
total fat
allowance

FIGURET-4  Fat Allowance and %DV: Low vs. High Consumption
Source: Courtesy of the FDA.



d. B vitamins and vascular disease
e. Monounsaturated fatty acids from olive oil and
coronary heart disease
f. Unsaturated fatty acids from canola oil and coro-
nary heart disease
g. Corn oil and heart disease
3. Qualified claims about cognitive function
a. Phosphatidylserine and cognitive dysfunction and
dementia
4. Qualified claims about diabetes
a. Chromium picolinate and diabetes
5. Qualified claims about hypertension
a. Calcium and hypertension, pregnancy-induced hy-
pertension, and preeclampsia
6. Qualified claims about neural tube birth defects
a. 0.8 mg folic acid and neural tube birth defects

Space limitation does not permit a detailed discus-
sion of different aspects of food and nutrition labeling.
You may obtain more details in two ways:

1. The instructors will provide more information where
applicable.

2. Visit the Web site www.cfsan.fda.gov/label.html for
reference.

DIETARY SUPPLEMENT LAW

The Dietary Supplement Health and Education Act
(DSHEA) was signed into law in October 1994. While it
is a compromise between the supplement industry and
the FDA position, it still preserves the standards set by the
FDA in the Nutrition and Labeling Act of 1990. It provides
consistency between food regulations and regulation of
dietary supplements. Chapter 11, “Dietary Supplements,”
provides a detailed discussion of this law.

NATIONAL CHOLESTEROL EDUCATION
PROGRAM (NCEP)

The NCEP is one of three principal programs adminis-
tered by the Office of Prevention, Education, and Control
of the National Heart, Lung, and Blood Institute (NHLBI)
of the National Institutes of Health (NIH). The program
came about after years of trials and scientific evidence
that linked blood-cholesterol levels to coronary heart dis-
ease. The trials showed that levels could be lowered safely
by both diet and drugs. Hence, the National Cholesterol
Education Program, today known as the NCEP, came into
being. This became known as Adult Treatment Panel 1
(ATP 1). In 1989 the first guidelines were issued for the
adult population. In 1991 the NCEP drafted an additional
report that included children and adolescents.

Three ATP reports have been issued. ATP 1 outlined a
major strategy for primary prevention of coronary heart
disease (CHD) in persons with high levels of low density

CHAPTER1  INTRODUCTION TO NUTRITION 21

lipoprotein (LDL) (> 160 mg/dl) or borderline LDL of
130-159 mg/dl. ATP 2 affirmed this approach and added
a new feature: the intensive management of LDL choles-
terol in persons with CHD. It set a new goal of < 100 mg/dl
of LDL.

The third ATP report (May 2001) updates the existing
recommendations for clinical management of high blood
cholesterol as warranted by advances in the science of
cholesterol management. ATP 3 maintains the core of
ATP 1 and 2, but its major new feature is a focus on pri-
mary prevention in persons with multiple risk factors. It
calls for more intensive LDL lowering therapy in certain
groups of people and recommends support for imple-
mentation. This approach includes a complete lipopro-
tein profile, high density lipoprotein (HDL) cholesterol
and triglycerides, as the preferred initial test. It en-
courages the use of plants containing soluble fiber as a
therapeutic dietary option to enhance lowering LDL
cholesterol and presents strategies for promoting adher-
ence. It recommends treatment beyond LDL lowering in
people with high triglycerides.

Chapter 16, “Diet Therapy for Cardiovascular Dis-
orders,” discusses the diet therapy associated with ATP
guidelines in detail.

FUNCTIONAL FOODS AND NUTRACEUTICALS

In the last 15-25 years, two new concepts, functional
foods and nutraceuticals, have been slowly developing
with important ramifications to our health. To under-
stand their origins and meanings, we must be familiar
with “bioactive ingredients” found in traditional foods
and other edible or nonedible items. What are bioactive
active ingredients? Examples include some of most pop-
ular items in the news media, printed or electronic:

1. Omega-6 polyunsaturated fatty acids (PUFA) come from
liquid vegetable oils, including soybean oil, corn oil,
and safflower oil. Fish that naturally contain the same
ingredient, including salmon, trout, and herring, are
higher in EPA and DHA than are lean fish (e.g., cod,
haddock, catfish). According to scientists, limited evi-
dence suggests an association between consumption of
fatty acids in fish and reduced risks of mortality from
cardiovascular disease for the general population. Such
acids form a group of bioactive ingredients.

2. Folic acid is a water-soluble vitamin found in green
vegetables. Its benefit for pregnant women is getting
increasing attention from the government, academic,
and industrial scientists, not to mention the general
public. There are other claims about their positive ef-
fects on clinical disorders such as birth defects. This
vitamin is a bioactive ingredient.

3. Green tea contains three chemicals: epicatechin
(EC), epicatechin gallate (ECG), eigallocatechin
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gallate (EGCG). The claims are that they can neu-
tralize free radicals (responsible for aging) and may
reduce risk of cancer. Some consider them as bioac-
tive ingredients.

4. The botanical ginkgo contains chemicals known as
flavone glycosides. The claims are that they can im-
prove memory and blood flow to the brain and may
help cure Alzheimer’s disease. Thus, these chemicals
are considered by some to be bioactive ingredients
from a nonfood substance.

The printed and electronic media have listed hundreds
of these bioactive ingredients found in foods (plant and
animal), spices, herbs, and so on. Industries engaged in
food products, dietary supplements, and over-the-counter
(OTC) drugs have expressed tremendous interests in
these bioactive ingredients because of their potential
ramifications in manufacturing products that have appeal
to the consumers because of health implications.

Most popular bioactive ingredients are already sold in
traditional foods, dietary supplements, and OTC drugs.
We will exclude prescription drugs. All three categories
are strictly controlled by the FDA. The industry must
comply with all requirements governing labeling. At pres-
ent, there are many items in food labeling regulated
under federal and state agencies. Most of them are not fa-
miliar to consumers. The three most important items in
food labeling regulated by the FDA and directly related to
the consumers are the following:

1. Name of the food, supplement, and drug
2. Health claims
3. Ingredients added

This brings us back to the two concepts mentioned
earlier: functional foods and nutraceuticals. Scientifically,
they have been used to mean the following, among many
other definitions:

1. Functional foods refer to “legal” conventional foods
(natural or manufactured) that contain bioactive in-
gredients. One example is adding PUFA to a tradi-
tional TV dinner of roast beefs. Another example is
adding EC, ECG, or EGCG to any instant tea.

2. Nutraceuticals refer to adding a bioactive ingredi-
ent, especially one with nutritional value, to a di-
etary or an OTC drug, such as adding ginkgo or
ginseng extracts. Such a product is claimed as a
nutraceutical.

Assuming the new product complies with all require-
ments of the FDA, the logical question is: Can the prod-
uct be marketed as a functional food or nutraceutical?
The FDA is now undergoing the legal process to settle
this issue. At the time of printing this book, the FDA is
soliciting comments from the public. The FDA hopes
that a dialogue among government, academia, industry,
and the general public will facilitate the process to reach
a final legal decision.

RESPONSIBILITIES OF HEALTH PERSONNEL

1. Become an informed consumer. Use the new regula-
tions to promote better health for yourself and family.

2. Become an informed educator. Teach others to make
healthy choices for a healthier lifestyle.

PROGRESS CHECK ON ACTIVITY 2

FOOD AND NUTRITION LABEL:

1. One serving of macaroni and cheese equals

2. The number of calories you actually eat is deter-
mined by

3. Americans should limit the intake of these nutri-
ents if they wish to reduce the risk of certain
chromic diseases: , )

y , Or

4. Most Americans do not get enough of the follow-
ing nutrients: , )

, , and

5. The meaning of upper limits is

6. The %DV helps you to determine

Functional foods and nutraceuticals:

7. One meaning for functional foods is

8. One meaning for nutraceuticals is

What is the potential health benefit offered by each of
the following bioactive ingredient:

9. Omega-6 PUFA:
10. Folic acid:

11. Green tea:

12. Ginkgo:

Cholesterol education:

13. What was the major thrust of ATP 1?

14. What was the new added feature in ATP 2?

15. In addition to retaining the core of ATP 1 and
ATP 2, ATP 3 focused on yet another new feature.
Name the new feature in ATP 3 and the three
approaches used to implement it.




16. Define these acronyms:

NIH
CHD
LDL
HDL
FDA
NCEP
ATP

O
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OBJECTIVES

Upon completion of this chapter, the student should be able to do the
following:

1.

N

Describe the cultural, social, and psychological factors that influence food
behavior.

a. Distinguish between biological necessity and cultural patterning.

b. Identify the use of food in a culture.

c. Explain the symbolism of food in a culture.

d. Identify the social influences of food in a culture.

e. Evaluate the psychological influence of food.

Determine the economic considerations that affect food intake.

Identify some common problems in the nutritional status of individuals
in the United States.

Explain the ways that illness affects food acceptance.

Identify the dietary patterns of some ethnic, cultural, and religious groups
in the United States.

GLOSSARY

Culture (or acculturation): traditions, values, or religions that make up a way

of life.
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Food behaviors: result of the social, physiological, psy-
chological, environmental, and sociocultural impact
on a person’s food preferences.

Foodways: way(s) in which a distinct group selects,
prepares, consumes, and uses food.

Heritage: that which is transmitted from preceding
generations.

Physiological: physical development, state of health,
mental attitudes.

Psychological: body image, perception of self, ways of
coping.

Society (sociological): interactions between people, gov-
ernments, and so forth.

Suboptimal: below desirable, as in below desirable intake.

BACKGROUND INFORMATION

Biologic necessity refers to the nutrient balance that the
body requires in order to maintain life and health.
Cultural patterning, on the other hand, establishes val-
ues, feelings, attitudes, and beliefs regarding food con-
sumption. The required nutrient levels may or may not
be met under influences of cultural patterning.

In recent years, because of improved research and in-
terpretation of data regarding the nutritional status of
individuals, scientists are sure that primary malnutri-
tion exists in the United States. It is recognized that over-
nutrition, misinformation, ignorance, poor economic
status, and poor eating habits are prevalent in this coun-
try. Malnutrition is difficult to manage in the United
States because of the diverse cultures, subcultures, val-
ues, and experiences present in the country. Common
nutritional problems are obesity; iron-deficiency anemia,
especially among low-income women of childbearing age
and among infants; and suboptimal intakes of calcium,
ascorbic acid, and vitamin A. Also, special nutritional
problems affect the poor, the elderly, and the adolescent.

ACTIVITY 1:
Factors Affecting Food Consumption

Eating behaviors develop from cultural, societal, and psy-
chological patterns. These patterns, reflecting food habits
that have been transmitted from preceding generations,
are the heritage of any given ethnic group. They may be
influenced by interactions with other groups, so that
some intermingling of patterns is inevitable, but modi-
fications are worked into the total structure over long
periods of time and are acceptable only if they fit the ex-
isting customs.

Food patterns reflect a people’s social organization,
including their economy, religion, beliefs about the
health properties of foods, and attitudes about family.
Great emotional significance is attached to the consump-
tion of certain foods.

FOOD AND SYMBOLS

Eating behaviors are derived from many sources. To be-
come part of a group’s eating pattern, a food must be
available and acceptable within the cultural context. The
ways in which a food is determined to be acceptable vary
greatly among societies and among individuals, and both
conscious and unconscious criteria are applied. One such
criterion is food symbolism, which is the meaning at-
tached to food. Those foods symbolically designated as
positive are acceptable, whereas a negative evaluation
causes rejection.

Most food symbolism is related to security. This se-
curity can be emotional, biological, or sociological, or
any combination of the three. For instance, foods be-
lieved to have safety and health benefits offer biological
security. An example is food faddism—the belief that eat-
ing certain foods will bring special health benefits.

Great numbers of food taboos and superstitions are
associated with biological symbolism. Food taboos are
based on beliefs that certain foods or food combinations
are bad or unsafe. Superstitions arise from beliefs about
magical powers of foods. For example, certain herbs are
believed to ward off old age. It does not matter that there
may be little or no scientific basis for these beliefs; it is
what the individual thinks that influences his or her
choice.

Nowhere is food symbolism more pronounced than
in the context of emotional security. A deep emotional at-
tachment to food begins from the moment an infant re-
ceives his or her first food from a significant other. Eating
is associated with love, caring, attention, and satisfac-
tion. One of the causes of obesity may be a response to
this emotional association. Food may also be used for
discipline, punishment, reward for moral virtue, and
bribery; hence, the response elicited by such uses of cer-
tain foods may be frustration, anger, and rejection.

Food is often used as a weapon or a crutch. A child
learns the hidden meanings of food very quickly and will
use this tool for power and manipulation—for example,
refusing to eat, throwing a tantrum, or developing sud-
den whims. For teenagers, strenuous dieting, refusal to
eat healthy foods, and voracious overeating are weapons
that gain them attention, enable them to manipulate or
avoid situations, and often give them a feeling of control
over their bodies. Used this way, food becomes an emo-
tional outlet for boredom, frustration, anxiety, and other
stresses. Using food as a crutch is also a contributing fac-
tor in obesity.

Food and religion are linked symbolically with emo-
tional security. In all religions, certain foods are used in
ceremonial rites as a means of demonstrating faith and
commemorating events. Prohibition of certain foods is
also common practice. Examples of religious food sym-
bolism include Holy Communion in Christian churches,
the Jewish dietary laws, and the exclusion of animal flesh
by Hindus and Buddhists. Fasting is common to most



religions. Often the reasons for food prohibitions are
obscure.

Sociological symbolism can include the use of food
as status symbols—that is, certain foods are considered
desirable because of high cost, difficulty in obtaining or
preparing them, and superior quality. Examples include
prime rib, imported wines, truffles, caviar, fancy and com-
plicated desserts, and other such food choices.

Also of sociological significance is the use of foods as
a means of communication. Eating together denotes ac-
ceptance. Almost all social occasions involve some sort of
food or drink. Examples include refreshments at meet-
ings, weddings, and feasts. Dinner parties and dinner
dates are socially significant events. Foods communicate
roles in life often as clearly as actions do.

Of the various kinds of security-related food symbol-
ism, sociological symbolism is the one most likely to
change. Social meanings attached to food are not as
deeply imbedded in the psyche as are emotional and bi-
ological meanings. Social symbols change as situations
and experiences change.

Illness modifies food acceptance. Anxiety, loneliness,
lack of activity, and the disease process all contribute to
an alteration of usual eating patterns. Appetite may di-
minish, and hostility and apathy about food may occur.
Children may regress to an earlier developmental stage,
and adults may regress to less mature states.

Some examples should help the student to understand
the forces at work in the development of eating behaviors.

EXAMPLES OF FOOD BEHAVIORS
Example A

Mary W., age 65, states that she takes 2 thsp of lecithin,
1200 mg of organic vitamin E, plus a cup of rose hips
tea each day to “keep her arteries cleared out” and “pre-
vent arthritis.”

1. What eating behavior is being manifested by Mary?
2. Is this a superstition or a taboo?

Example B

Jane is your roommate. The night before the final exam
in anatomy and physiology, the two of you go to the store
and purchase six doughnuts, four candy bars, a bag of
popcorn, a pound of peanuts, and a carton of cola bever-
ages because you do not plan to take time out for dinner.

3. What eating behavior are you manifesting?
4. Was the choice of foods based on scientific evidence of
the need for extra energy while studying strenuously?

Example C

Jesus Martinez, age 35, is admitted to your floor in the
hospital for lab tests tomorrow. His lunch tray contains
broiled fish, asparagus, baked potato, Jell-0, and milk. It
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is an attractive tray. He does not touch the food. As he
speaks no English and the nurse speaks no Spanish, there
is a communication gap.

5. What may you assume is the cause of this rejection?

Example D

Ellen confides to you that her mother once made her sit
at the breakfast table for three hours until she ate her bowl
of oatmeal and that she will never touch another bite of
oatmeal as long as she lives. “The thought of cold, sticky,
nasty oatmeal makes me want to throw up,” she says.

6. What factors are involved in Ellen’s feelings about the
oatmeal?

Example E

Mrs. Theo F. Jones III, wife of a prominent government
official, is the guest of honor at a luncheon where ham-
burger casserole is the main entrée. She barely touches
any of her food and leaves immediately afterward, even
though she had planned to speak on a pet project.

7. Was Mrs. Jones ill, allergic to hamburger, or angry?
8. What type of food symbolism is manifested here?

Answers to Examples

1. Biological food symbolism. Food faddism—the belief
that certain foods bring special health benefits—is
very prevalent.

2. Superstition—a set of beliefs about the magical pow-
ers of food. There does not have to be a scientific basis
for such beliefs.

3. Emotional food symbolism. Students’ eating patterns
change during exam time. They usually eat more, and
the choices are usually high-calorie items. Such eat-
ing seems to help relieve strain.

4. There is no scientific evidence of need for extra calo-
ries while studying. One peanut would probably fur-
nish enough energy for the entire study period.

5. There could be several causes, including anxiety, fear,
unfamiliar surroundings, and strange people present-
ing the food, but the major cause is probably that
these foods are not culturally acceptable.

6. Ellen is projecting an unpleasant memory associated
with oatmeal. This frequently causes a food once
eaten to become unacceptable. Psychotic patients
often show great agitation by spitting on a food or
dashing the tray to the floor when it brings back un-
pleasant memories. This is another example of emo-
tional food symbolism.

7. Angry. Food is used as a status symbol, and ham-
burger is not included among status foods in our so-
ciety. She felt rejected and humiliated by this menu
because she felt it did not reflect her social standing.

8. Sociological food symbolism.
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POVERTY, APPETITE, AND BIOLOGICAL
FOOD NEEDS

Economics is a very strong factor in the determination of
food consumption. The costs of producing, transporting,
and distributing food determine how much and what
types of food are available. Lack of money affects not only
the prices that people can pay for food but also the kinds
of storage facilities they can afford to have within the
household. Poor people often must buy cheap foods in
small quantities and purchase items that do not require
special storage facilities such as freezers or refrigerators.
The cost of transportation may prohibit going to a large
market, where volume purchases permit cheaper prices.
Poverty is sometimes classified as a subculture in our so-
ciety, and different attitudes and adaptations about foods
emerge from this class than those found in the middle or
upper classes. Nurses should have an extensive knowl-
edge of these differences.

Eating is generally prompted by hunger or appetite.
Hunger is a physiological mechanism, controlled by the
central nervous system. It is an unpleasant sensation.
Appetite is a desire for food related to past experiences in
response to stimuli such as smell, taste, and appearance.
Appetite is not necessarily related to biological needs.
People who are really hungry will eat many things not
within their cultural frame of reference. They adapt phys-
iologically and psychologically in order to survive.
Appetite, on the other hand, can become uncontrolled
behavior and can result in obesity. Obesity is a form of
malnutrition, usually resulting in a deficiency of some es-
sential nutrients in addition to excess fat in the body.

The biological food needs of a person throughout
the life cycle have one requirement. The food con-
sumed must provide essential chemical substances—
nutrients—which the body can digest, absorb, and me-
tabolize. To maintain life and health, the nutrients must
reach the cells. Adequate nutrient intake depends on
many factors, including age, sex, activity, size, and indi-
vidual variations. The amounts of required nutrients may
vary, but the types and kinds of nutrients established as
being essential to life and health will remain the same
throughout life. Research may add other, as yet unrecog-
nized, essentials as scientific investigation progresses.

SUMMARY

Feelings, attitudes, conditioning, and economics contin-
ually affect one’s food consumption throughout life.
Except for health professionals, who are very aware of the
vital role that nutrition plays in the maintenance of health
and the recovery from illness, most people give other as-
pects of food a priority over its importance for health.
Culture is a way of life. It is useful in adapting a per-
son to his or her environment. Beginning with an in-
fant’s earliest experiences, individuals acquire customs
and attitudes which they begin to internalize. Along with

food, the child receives information that helps form his
or her feelings and values; these remain on a subcon-
scious level and are therefore very difficult to change.
Eating habits, then, develop as a complex pattern of feel-
ings, values, and customary behavior.

Abstract knowledge is rarely sufficient in itself to mo-
tivate someone to make a change. All the scientific
knowledge and reasoning that can be brought to a per-
son’s attention will have little effect unless these facts
can be related intimately to the individual’s culture and
eating habits. The person will respond more favorably if
new knowledge is presented within the framework of the
individual’s culture, along with social and psychological
conditioning, and situational dimensions. It is essential
to encourage whatever good elements are found in the
person’s present eating pattern and to motivate the indi-
vidual to change those elements that require alteration.

PROGRESS CHECK ON AcTIvITY 1

SELF-STUDY

Analyze your eating patterns. Be as objective as possible.
Answer the following questions about your behaviors.

1. What are the determining factors in the way you
eat?

2. What are the determining factors in the amount
you eat?

3. What determines your likes and dislikes?

TRUE/FALSE
Circle T for True and F for False.

4. T F Food habits result from human beings’ in-
stinctive behavior responses throughout life.

5. T F Social class structure in American society is

largely determined by income, occupation, ed-

ucation, and residence.

Lifestyles change as society’s values change.

From the time of birth, eating is a social act,

building on social relationships.

8. T F High-status foods usually become so because
they have higher nutritional food values.

9. T F Food fads are usually long lasting and seldom
change.



10. T F Special food combinations are effective as re-
ducing diets and have special therapeutic effects.

11. T F Citrus fruits make the body acidic and produce
“acid stomach.”

12. T F Lean meat does not contribute to sexual po-
tency or virility.

13. T F Gelatin builds strong fingernails.

MULTIPLE CHOICE
Circle the letter of the correct answer.

14. Food fads are likely to develop in response to all of
these except:

a. the striving of aging persons to regain their
youth.

b. different physiological requirements in certain
individuals.

c. peer group pressure on teenagers for social
acceptance.

d. the struggle of obese persons to lose weight.

15. The healthy body requires:

a. specific foods to control specific functions.

b. certain food combinations to achieve specific
physiological effects.

c. “natural” foods to prevent disease.

d. specific nutrients in a number of different
foods to perform specific body functions.

16. Which of the following foods carries the most
feminine symbolism?

a. meat
b. peaches
c. cheese
d. bread

17. Food habits in a given culture are largely based on
all of these factors except:

a. food availability and agricultural development.

b. genetic group differences in food tastes that
lead to development of likes and dislikes.

c. food economics, market practices, and food
distribution.

d. lifestyles and value systems.

18. Which principle(s) should guide the health
worker in helping patients with different cultural
food habits meet their nutritional needs? (Circle
all that apply.)

a. Learn as much as possible about the person’s
cultural habits related to nutrition and health.

b. Encourage traditional practices that are
beneficial.

c. Do not interfere with practices that are
harmless.

d. Try to overcome harmful practices by persua-
sion and demonstration.
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19. Common nutritional problems among the many
cultures in the United States include:

a. obesity.

b. iron-deficiency anemia.
c. calcium deficiency.

d. all of the above

20. Ascorbic acid (vitamin C) deficiency among the
lower economic classes is not due to:

dislike of citrus fruits.

inability to digest foods containing vitamin C.
ignorance of the daily need for vitamin C.
lack of funds to purchase citrus fruits.

any of the above.

oo T

21. Some diseases that are directly linked to eating
patterns in the United States include (circle all
that apply):

a. heart disease.

b. high blood pressure.
Cc. cancer.

d. diabetes.

ACTIVITY 2:

Some Effects of Culture, Religion, and
Geography on Food Behaviors

BASIC CONSIDERATIONS

Large cultural groups are often subdivided into distinctive
subcultures in the United States, and each has an effect on
the group’s eating patterns. While many differences exist
among small cultural groups, we will not attempt here to
identify each separately. Religious group affiliations within
cultural groups also change the patterns of eating as do
occupation, income, and social class. Foodways can be
changed as family units diversify, either perpetuating or
modifying cultural practices. The influence of advertis-
ing, the tendency to move long distances, intermarriage,
the employment of women, and the disruption of families
often lead to more diversity within a group.

When first viewing cultural food practices, it may ap-
pear that nutrient intake is substandard. Closer examina-
tion, however, often reveals that this is not the case, and
that, in fact, the culture has adapted certain practices
peculiar to that group that make up for nutrients appear-
ing to be missing or limited in the diet.

REFERENCE TABLES ON FOOD PATTERNS

Table 2-1 describes the typical eating patterns of some
prominent cultures in the United States and compares
the foods used with the basic four food groups, with com-
ments regarding certain adaptations. Regional differ-
ences are noted.

Table 2-2 describes some religious dietary practices.
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TABLE 21

Culture Group

1. European American
a. Western Region

b. Central Region

c. Italians

2. Mexican American

3. Southern Black

4. Asian
a. Cantonese
(Southern Chinese)

b. Northern Chinese

NUTRITION BASICS AND APPLICATIONS

Foods Widely Used

Meat Group: beef, pork, poultry,
fish, shellfish, eggs

Fruit/Vegetable Group: all

Bread/Cereal Group: bulgar, dark
breads, wheat

Milk Group: all cheeses, milk

Meat Group: sausages, pork, beef

Fruit/Vegetable Group: sauerkraut,
potatoes, onions, carrots, beans

Bread/Cereal Group: all dark breads,
especially rye

Milk Group: cheeses more popular
than milk

Meat Group: spiced sausages, meat
sauces with peppers, cheeses,
onions, tomato, fish

Fruit/Vegetable Group: root vegeta-
bles, tomatoes

Bread/Cereal Group: all pasta, yeast
breads

Milk Group: cheese

Other: olive oil, spices

Meat Group: meat, poultry, eggs (if
income permits), dried beans

Fruit/Vegetable Group: chili pep-
pers, corn, tomatoes, potatoes,
onions

Bread/Cereal Group: tortillas

Milk Group: cheeses (if income
permits)

Meat Group: dried beans/peas, fish,
pork

Fruit/Vegetable Group: corn, yams,
greens

Bread/Cereal Group: cornbread, bis-
cuits, white bread

Milk Group: buttermilk occasionally

Other: heavy seasonings (smoked
foods, barbecue sauce, pickled,
salt pork cured in brine)

Meat Group: beef, pork, poultry,
seafood

Fruit/Vegetable Group: mushrooms,
bean sprouts, Chinese greens, bok
choy

Bread/Cereal Group: rice predomi-
nately

Milk Group: limited quantity ice
cream

Meat Group: beef, poultry, seafood,
pork, eggs, tofu

Fruit/Vegetable Group: soybeans,
Chinese greens, bamboo and al-
falfa sprouts, bok choy

Bread/Cereal Group: rice, noodles,
bread, dumplings

Milk Group:

Foods Seldom
Used

Milk

Milk

Milk

Milk

Milk

Comparison of Eating Patterns of Certain U.S. Cultural Groups with the Basic Four Food Groups

Comments

Western European diet similar to
U.S. pattern

Rich desserts popular (strudel,
kuchen [cake], butterhorns, pies,
etc.)

Diet tends to be high in fat, sugar

Seasonings include many highly
salted items, garlic salt, celery
salt, etc.

Diet high in sodium

Calcium-rich diet
Cheeses popular
Diet high in sodium

Foods are usually fried in animal
fats.

Green peppers, as well as tomatoes,
good source of vitamin C; garlic
used heavily. Lime-soaked corn
tortillas supply a good course of
calcium. Coffee used by children
and adults. Diet is high in fat and
sodium, low in calcium and folacin.

Long cooking time for vegetables
destroys some nutrients. Protein
intake may be low if income is
low. Common food preparation is
frying in lard. All parts of the hog
are used. Blacks have high inci-
dence of lactose intolerance.
Calcium-rich greens are popular.
Diet contains excessive starch,
sodium, and fat.

All parts of the animal used, includ-
ing blood. Vegetables are quickly
cooked, conserving nutrients. Soy
sauce used for seasoning; high
salt content in the diet.

Diet low in total fat.

A high incidence of lactose intoler-
ance is found among the Chinese
people. Tea is a favorite beverage.
Daily meals try to balance the yin
(cold) and yang (hot) concepts.
This is not related to the temper-
ature of foods.
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Culture Group

c. Japanese Americans

5. Native American

a. Reservation and

Rural

b. City

fish, beef

Fruit/Vegetable Group: nuts, roots,
berries, squash, beans, corn and
blue cornmeal

Bread/Cereal Group: mostly from
cornmeal, but wheat products are
also used.

Milk Group:

Generally assimilated into the pre-
dominant culture: retains many
traditional foods and food prac-
tices in home

CHAPTER2 FOOD HABITS
(continued)
Foods Seldom
Foods Widely Used Used Comments
Meat Group: salt and fresh-water Milk The Issei retains the traditional food
fish, both steamed and eaten raw pattern: Nisei, Sansei, and espe-
(sushi); beef, pork, eggs, poultry cially Yansei likely to mix patterns
Fruit/Vegetable Group: all vegeta- or follow Western eating patterns.
bles and fruits, soy bean products, Traditional diet low in total fat, cho-
sesame seeds lesterol, and animal protein (be-
Bread/Cereal Group: all complex cause only small amounts used
carbohydrates, especially rice mixed with other foods). Diet is
Milk Group: low in sugar. Tea is a favorite bev-
erage. Soy sauce and teriyaki
sauce are used liberally. High in-
cidence of lactose intolerance.
The diet is high in sodium. Certain
food combinations are thought
harmful or healthful, i.e., harm-
ful: cherries and milk; Aelpful:
pickled plums and rice gruel.
Meat Group: wild game, waterfowl, Milk Some tribes do not eat fish. Corn

and blue cornmeal are used in
childbirth and healing practices.

Restrictions on normally acceptable
foods are sometimes imposed by
Shaman as a healing in pre- and
postnatal periods. High incidence
of lactose intolerance among
Native American tribes.

TABLE2-2  Some Religious Practices That Affect Dietary Habits in U.S.

Religion
Orthodox Jewish

Muslim

Seventh Day
Adventist

Christian

Foods and Beverages Prohibited

All pork and pork products; all fish without scales
or fins; improperly slaughtered meats; food con-
taining blood; meats and poultry if combined
with dairy products; all milk, cream and other
dairy products with a meat meal or for 6 hrs.
following

All pork and pork products; meat not slaughtered
by a Muslim, Jew, or Christian; alcoholic bever-
ages; stimulant beverages

Pork, pork products, shellfish, blood, all flesh
foods (if strict), dairy products and eggs (if very
strict), highly spiced foods, meat broths, stimu-
lant and alcoholic beverages

Meats may be prohibited on certain religious occa-
sions, alcohol and stimulant beverages prohib-
ited by some denominations

Comments

Kosher (Kashruth Laws) regulations are strict re-
garding slaughter and preparation of animal
products and also regulate separation of milk
and meat. Certain foods are designated pareve
(neutral): fruits, uncooked vegetables, grains,
tea, coffee. Two separate sets of dishes, utensils
and cooking equipment maintained in kosher
households. 24-hour fast on Yom Kippur.

Fast from dawn to dusk during the month of
Ramadan (9th month of the Islamic calendar).
Only kosher gelatin used: this eliminates marsh-
mallow, gelatin desserts, and many candies.
Only vegetable oils used in food preparation.

Cereal-based beverages used. Children from strict
vegetarian homes may be low in some nutrients.

Moderation in food and beverage intake is encour-
aged in amost denominations.
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RESPONSIBILITIES OF HEALTH PERSONNEL

Healthcare personnel have often treated clients with the
assumption that they all share the same background and
value systems. The influence of religion and culture on
a client’s attitude toward food is often overlooked.

It is not possible to be familiar with the dietary practices
of all religions and cultures, and there remains a shortage
of published information for the health practitioner on
the subject. However, health practitioners need to be aware
of dietary variations of groups and the diets most likely to
be adhered to in order to give the best treatment. For ex-
ample, an individual’s refusal to eat a particular food or
adhere to a particular diet may be due to restrictions im-
posed by the individual’s religion or culture.

Some of the health problems of ethnic groups living
in the United States are due to religious and cultural cus-
toms, as well as genetic differences. Measures for allevi-
ating some of these problems are discussed below.

1. Those people whose diets may be low in calcium be-
cause they are lactose-intolerant can frequently tol-
erate buttermilk, yogurt, and fermented cheeses.

2. If changes in family eating patterns must be made,
include the whole family when possible. In many
cultures, children share in the preparation of food.

3. The diets of Native Americans tend to be deficient
in calories, calcium, riboflavin, vitamin C, and vita-
min A. Native Americans living on reservations show
increased incidence of malnutrition, tuberculosis,
and diabetes. Children often have kwashiorkor, a se-
vere form of malnutrition. Because of religious as
well as social requirements, Native Americans sel-
dom follow a modified diet. Adding hot spices such
as chili peppers to the required foods sometimes
helps in making foods more acceptable to them.

4. Yin and yang are somewhat complex concepts repre-
senting opposite conditions. In the Chinese culture,
these conditions should balance each other.
Pregnancy and birth are yin conditions for the
Chinese. Therefore, the prescribed diet during this
period balances out with yang foods. The yang foods
given are rich in protein and calcium, which are ben-
eficial. Pregnant women may refuse iron supple-
ments for fear of hardening fetal bones.

5. The typical Chinese diet may be low in protein, cal-
cium, and vitamin D. Many Asians are vegetarians,
and when meat is used, it is used in limited quantity.
Tofu (soybean curd) is a good source of protein and
iron. If calcium salts are used to precipitate curd,
tofu is also a good source of calcium. Some milk
may be acceptable in custards.

6. Soy sauce is a favorite Asian condiment and should
be included in limited amounts instead of eliminated
in a sodium-restricted diet. Rice and tea should also
be included whenever possible. Alternate seasonings
to soy and teriyaki sauce should be encouraged.

7. Garlic, wine, and unsalted tomato puree can be sug-
gested as ways of lowering the high-sodium content
of the Italian diet. Elimination of cold cuts and
sausages may also be necessary.

8. The Jewish diet will usually be high in saturated fats
and cholesterol. Jewish people have a high incidence
of diabetes mellitus, obesity, and lactose intolerance.
If feeding an orthodox Jewish client in a medical fa-
cility, a complete line of kosher frozen foods may
have to be purchased. Pareve used on a food label
means that the product contains no dairy, meat, or
poultry products.

9. The diet of Mexican Americans tends to be high in
fats and sodium and low in calcium and folacin. The
practice of using the refined wheat tortilla instead of
the lime-soaked corn tortilla should be discouraged.
If spicy foods are limited or omitted from the
Mexican diet, the health practitioner should be aware
that this practice will decrease vitamins A and C in
the diet, as the red and green peppers used are good
sources of these vitamins.

10. Adaptations of diet for Muslims should not be difficult
if kosher foods are available. Foods considered as
being healthy by Muslims include honey, dates, and
sweets. These can be added to the modified diet un-
less contraindicated (as with diabetes, for example).

11. A hospitalized vegetarian should not have difficulty
selecting from a hospital menu. Vegetarian diets, as
practiced by religions such as the Seventh Day
Adventist, tend to be low in saturated fats and cho-
lesterol and high in fiber. Vegetarians are also taught
how to combine plant proteins to obtain adequate
essential amino acids. Between-meal feedings are
discouraged by the Adventist faith and five- to six-
hour meal intervals are practiced. This should be
taken into consideration when hospital routine con-
flicts with their practice.

PROGRESS CHECK ON ACTIVITY 2

QUESTIONS

The following menu is an example of meeting a cultural
variation when planning a nutritionally adequate diet for
a Native American woman, age 25. Using it as a guide, plan
a day’s menu that meets the RDAs for any two cultural
groups studied in this chapter. State the age, sex, and cul-
ture or religion of the group about which you are writing.

Lunch

1 slice fried Indian bread
1 ¢ pinto beans

Y% squash

1 apple

1-% oz cheese

coffee, if desired

Breakfast

1 ¢ cornmeal mush

1 tbsp sugar

1 tsp margarine

*1 ¢ milk, fresh, or % ¢
evaporated

1 c orange juice
coffee, if desired



Snacks (if desired)

any fruits
oatmeal/raisin cookies

Dinner

3 oz venison roast

Y% ¢ fried potatoes
greens of choice
blackberries

yogurt or buttermilk

*If tolerated
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CHAPTER 3

Proteins and Health

Time for completion
Activities: 1 hour
Optional examination: % hour

OBJECTIVES

Upon completion of this chapter the student should be able to do the following:

1. Identify the structure of proteins and their fuel value.
2. Define complete and incomplete protein and essential amino acids.
3. Discuss protein quality and the concept of limiting amino acids.
4. Describe the amino acid requirements of humans and their RDAs for
protein.
. Explain the method of measuring protein in the body.
. Summarize the major functions and food sources of protein.
7. Analyze the all-or-none law in protein metabolism and the concept of
protein sparing.
8. Recognize various vegetarian diet regimes and their relationship to ade-
quate protein intake.
9. Compare the effects on health of inadequate or excessive protein intake.
10. Specify certain conditions where alteration in protein intake may be
needed.

o O

GLOSSARY

Amino acids: compounds containing nitrogen that are the building blocks of
the protein molecule.
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Antibody: a protein substance produced within the body
that destroys or weakens harmful bacteria.

Biologic value of protein (BV): the ability of a protein to
support the formation of body tissue.

Complementary proteins: two or more protein foods
whose amino acid compositions complement each
other so that one has what the other lacks.

Complete protein: a protein containing all the essential
amino acids.

Essential amino acids: amino acids that cannot be synthe-
sized by the body and must be provided by food.

Immobility: the condition of being inactive owing to dis-
ability, such as that experienced by the person con-
fined to bed or a wheelchair.

Incomplete protein: a protein lacking one or more of the
essential amino acids or containing some of the amino
acids in only very small amounts.

Kwashiorkor: a severe protein deficiency disease that oc-
curs in infancy or early childhood and in high-risk
hospitalized patients.

Marasmus: a condition characterized by a loss of flesh
and strength due to underfeeding; a lack of sufficient
calories for a prolonged period of time.

Meat analogs: See TVP.

Nonessential amino acids: amino acids that can be syn-
thesized by the body to meet its needs.

Synthesis: the process of building complex compounds
from simple ones when they are furnished to the body.

Textured vegetable protein (TVP): protein that is drawn
from plant protein, spun into fibers, and manufac-
tured into products that imitate animal protein foods.
Also called meat analogs.

Vegetarianism: the practice of eating no animal flesh.

BACKGROUND INFORMATION

Genetics involves the passing of characteristics from one
generation to the next. These characteristics make a per-
son unique. The entire genetic process creates one im-
portant substance: protein. Each protein molecule is
made of many units, called amino acids. There are 20 to
25 different amino acids in nature. The word protein
comes from the Greek word profos, which means
primary.

All living substances, including plants and viruses,
contain protein. Approximately 18% to 20% of the
human body is protein. It is present in all body tissues
and fluids except bile and urine. Protein is made up of
about 16% nitrogen, in both body tissue and food. The
quantity of protein in a given sample, therefore, is mea-
sured by the amount of nitrogen it contains. Nitrogen
or protein balance of the body is an important factor in
determining the body’s health.

Protein is an important factor in the American diet.
Individuals’ use and abuse of protein due to misconcep-

tions and inaccurate information about it have led to un-
usual and sometimes dangerous eating practices. Many
athletes take powdered protein supplements in the hope
of increasing their muscle size or strength. The liquid-
protein crash diets many people have tried have caused
some deaths. Some types of protein foods are completely
avoided by some religious sects. The use of protein foods
to denote masculinity (meats) and femininity (eggs,
milk), and for status symbols (lobster instead of sardines)
is significant in learning about people’s lifestyles and cul-
tural patterns.

The role that protein plays in the healthy diet is an
important one, but should not be exaggerated. Without
an adequate supply of this essential compound, all
growth, repair, and maintenance of the body cells cease,
and the body dies. On the other hand, excessive consump-
tion of protein, or protein foods eaten to the exclusion of
other types of food, is not healthy.

All proteins are not alike. The health practitioner
needs a thorough knowledge of the functions, require-
ments, and sources of protein to counsel clients on how
to meet their protein needs.

ACTIVITY 1:
Protein as a Nutrient

DEFINITIONS, ESSENTIALITY, AND
REQUIREMENT

Proteins are composed of carbon, hydrogen, oxygen, and
nitrogen; they provide the foundation for every cell in the
body. Proteins are broken down to amino acids by the body.

Amino acids are classified as essential—that which
cannot be produced by the body and must be obtained
from food; and nonessential—that which can be pro-
duced by the body.

Proteins are also categorized as complete or incom-
plete. Whether a protein food can be used for the growth
and repair of tissue depends upon its biological value.
Proteins of high biological value are complete proteins
and contain all essential amino acids in adequate
amounts to promote growth. Those of low biological
value are called incomplete proteins; they may not sup-
ply all the essential amino acids or may supply some of
them in limited amounts.

The essential amino acid that provides the least ade-
quate kind of protein in meeting human nutritional needs
is termed the limiting amino acid. In a complete protein,
the limiting amino acid poses no problem. In an incom-
plete protein, the limiting amino acid is responsible for
the poor utilization of its fellow essential amino acids.

Individuals consuming this incomplete protein must be
provided a source of the limiting amino acid. Animal pro-
teins (except gelatin) are complete proteins; vegetable pro-
teins (for example, dried beans and peas) are incomplete.




Protein of high biologic value can result from comple-
mentary mixtures of vegetable proteins, in which one
vegetable protein supplies the amino acid that the other
vegetable protein is lacking.

Foods containing a combination of the essential amino
acids from plant sources need to be consumed over the
course of a day. A pool of essential amino acids must be
present in the blood to make complete proteins for pro-
tein synthesis. Therefore, the complete proteins should
be mixed with the incomplete ones in order to achieve ad-
equate growth and repair. Vegetarians must be especially
careful to consume complementary proteins. The rec-
ommended daily protein intake for adults is 0.8 g per kg
of body weight. Clinical factors such as surgery, burns,
disease, medications (such as chemotherapy), and fevers
will increase the protein need. The extent of increase
should be predicated on the individual problem.
Pregnancy and lactation require more protein; RDA re-
quirements are set at 15 to 20 g above those for the non-
pregnant adult female, but should be altered according to
individual need. Requirements during infancy, childhood,
and adolescence vary with the growth pattern. Daily pro-
tein intake should be in the form of complete good-
quality protein and/or complementary protein foods.

PROTEIN SPARING

There are 20 to 25 amino acids, 20 of which are com-
monly found in food. When an amino acid is considered
nonessential, it can be produced by the body using avail-
able oxygen, carbon, hydrogen, and nitrogen. Essential
amino acids must be supplied by the diet. Eight essen-
tial amino acids are required by adults; nine are required
by infants.

The distinction between essential and nonessential
requires further amplification. Individuals cannot sur-
vive without a dietary supply of the proper amounts of the
essential amino acids. However, our bodies need the
nonessential amino acids to achieve optimal protein me-
tabolism. Biochemically, we need the carbon skeleton
and amino groups of the essential and nonessential
amino acids, respectively.

It is of great importance, then, to have good sources
of both essential and nonessential amino acids to pro-
vide sufficient nitrogen. The ratio of ingested amino
acids, which is dependent on adequate food sources, must
be present in proper proportion to permit efficient man-
ufacture and repair of all the tissues in the body. In ad-
dition, there must be sufficient carbohydrate available
to meet energy needs; otherwise, body protein will be
broken down for energy use. This is the protein-sparing
action of carbohydrate that is discussed in Chapter 4.
Most edible plant products contain more carbohydrate
than protein which is incomplete. However, animal or
muscle foods contain only little carbohydrate and a large
amount of protein which is complete. Thus, a diet con-
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taining both plant and animal products means we will
consume an adequate amount of complete protein and
carbohydrate. The animal protein will complete the in-
adequate amino acids pattern of plants, and plant sources
will provide the needed carbohydrates. Clinical evidence
indicates that the human body can deteriorate when fed
only essential amino acids.

FUNCTIONS, STORAGE, SOURCES, AND
UTILIZATION

Functions

The main function of protein is to provide the body with
the amino acids necessary for growth and maintenance
of body tissues. Cells, enzymes, hormones, antibodies,
muscles, blood, and all tissues and fluid except bile and
urine require protein.

Storage

Proteins in the form of amino acids are the building
blocks of the body. Protein as such is not stored; there-
fore, a daily intake is required.

Sources

Animal sources of protein include milk and milk prod-
ucts, meat, fish, poultry, and eggs. Plant sources include
breads and cereal products, legumes, nuts and seeds, and
textured vegetable protein. Cereal grains are the primary
source of protein for the majority of the world’s popula-
tion. The production of large animals for protein will be-
come less practical as the world’s population grows and
space for humans must take precedence over space for
raising large animals.

The health practitioner should be familiar with the
complementary proteins in foods. Animal protein is rel-
atively expensive. As the world’s protein supply dimin-
ishes, an understanding of complementarity will become
increasingly important. The proper mixing of ingested
plant protein foods can provide nutritional value similar
to that of animal protein.

Adequate amounts of high-quality protein are not
difficult to obtain in diets that contain dairy products
and eggs. However, achieving nutritional balance in a
strict vegetarian diet requires considerable knowledge
of the contributions of various foods to our dietary re-
quirements. Activity 2 discusses the use of vegetarian
diets.

Utilization

To be absorbed, proteins must be broken down to individ-
ual amino acids or small peptides (by-products of pro-
tein digestion composed of 2 to 10 amino acids).



38 PARTI  NUTRITION BASICS AND APPLICATIONS

The products of protein digestion are absorbed into
the bloodstream as amino acids and are transported via
the portal vein to the liver and then to all the body cells.
Some amino acids stay in the liver to form liver tissue it-
self or to produce a wide variety of blood proteins. The re-
maining amino acids circulate in the bloodstream, from
which they are rapidly removed and utilized by the
tissues.

When amino acids are broken down, the nitrogen-
containing part is split off from the carbon chain. Most
of the nitrogen is converted to urea in the liver and ex-
creted via the kidneys. Then the carbon-containing por-
tion that remains is utilized for energy. Proteins provide
4 kcal per g, the same as carbohydrates.

AMINO ACID SUPPLEMENTS

Of all the supplements that have come to market since
people have been attempting to find magic bullets to pre-
vent aging, increase their libido, and improve their bod-
ies, amino acid supplements have been at the top of the
list. This phenomenon has been greatly enhanced by
competitive athletes, both professional and amateur, and
their coaches. Some 25 to 30 amino acid supplement ad-
vertisements can be found in any one body building or
popular health magazine each month. Two major rea-
sons are given by athletes for using amino acid supple-
ments: (1) the belief that it gives them the “competitive”
edge, and (2) the belief that amino acids build muscle
and are a major energy source. Neither of these beliefs is
correct. Exercise builds muscle, not protein, and carbo-
hydrates are the body’s major energy source. Excess pro-
tein (amino acids) is detrimental in that it places an
undue burden on the kidneys to excrete the excess nitro-
gen, and on the metabolism of the body. Excess protein
will also convert to fat.

Two other groups most vulnerable to the claims made
by companies for their products are the elderly, who are
attempting to avoid health problems and retain their
youth, and persons with chronic diseases or terminal dis-
eases such as AIDS.

Nutritional supplements have never been regulated
by the FDA, and so have not been evaluated for safety or
effectiveness. With the passage of the 1994 Supplement
Bill (see Chapter 1), they will now come under that
scrutiny. This may control future product development
and sales, but the existing supplements are not covered,
and there are at least 300 of these supplements already on
the market. The burden of proof for health claims made
for supplements will fall on the FDA, and these criteria
are still to be determined. It will take a few more years be-
fore the public will know which ones are safe and effec-
tive. In the meantime, all health professionals should be
aware of the attitudes and beliefs of many of their clients
and should attempt to educate them about potential
health risks.

PRrROGRESS CHECK ON AcTIVITY 1

SHORT ANSWERS
1. Keep a 24-hour food record.

a. List all the complete proteins you consumed.

b. List all the incomplete proteins you consumed.

c. Identify which food(s) has the highest quality
protein.

2. Why is it important to spread consumption of
good-quality protein throughout the day?

3. Is protein deficiency common in the United States?

MULTIPLE CHOICE

Circle the letter of the correct answer.

4. Substances are classified as protein when they
contain:

a. carbon, oxygen, and nitrogen.

b. carbon, oxygen, hydrogen, and sulfur.

c. carbon, hydrogen, oxygen, and nitrogen.
d. carbon, calcium, phosphorus, and iron.

essential amino
essential

5. Adults require
acids, and infants require
amino acids.

a. 8,7

)

)

e
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6. An amino acid is said to be essential if it:

a. is needed by the body.

b. cannot be synthesized by the body.

¢. contains vitamins and minerals.

d. combines with nonessential amino acids.

7. On days when a person exercises strenuously, his
or her protein intake should be:



. increased greatly.

. reduced sharply.

. about the same as usual.
. reduced by half.

8. For protein synthesis to occur:

o0 o

a. all the essential amino acids must be present.

b. sufficient nitrogen to form nonessential amino
acids is needed.

c. the diet must have adequate calories from car-
bohydrate and fat.

d. all of the above.

TRUE/FALSE
Circle T for True and F for False.

9. T F Foods of animal origin contain substantial
quantities of high-quality protein.

10. T F Malnutrition affects physical and mental
development.

ACTIVITY 2:
Meeting Protein Needs and Vegetarianism

REQUIREMENTS FOR PROTEIN AND
AMINO ACIDS

Recommended protein intakes are based on the amount
of nitrogen (quantity) and kind of amino acids (quality)
consumed. The quantitative value of protein foods is
made by comparing the amount of protein in a serving
of food to the amount required by humans. Animal pro-
tein sources are highly concentrated, with the single ex-
ception of bacon, which is considered a fat in the Food
Exchange Lists. Soybean products are quite concentrated
in protein, although they contain a limiting amino acid,
which reduces the quality of the product.

The protein content of some common foods is com-
pared in Table 3-1.

The quality of a protein is dependent upon the essen-
tial amino acids it contains compared to the essential
amino acid needs of the body. Quality is sometimes ex-
pressed as biological value (BV). This is a measure of the
body’s retention of the nitrogen contained in the ingested
protein. Eggs, with a BV of 100, have the highest quality
of any dietary proteins. Milk, at 93, follows a close second.
Most meats, fish, and poultry have a BV of about 75. Any
BV of 70 or above is considered sufficient for sustaining
growth and maintenance of body tissue. Requirements
for protein differ by age, sex, and physical state of the
body. Factors influencing protein utilization can be mod-
ified by the digestibility of the protein and the overall
composition of the diet, as well as the source of the pro-
tein and its amino acid balance.

The RDA for protein is set by nitrogen-balance stud-
ies. A healthy adult should be in nitrogen balance. When
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TABLE3-1  Protein Content of Some Selected
Foods Using the Exchange List
Values*

Food Serving Size Protein (g)
Cheese, cheddar 1oz 7
Cheese, cottage Yc 7
Cheese, parmesan, grated 2 thsp 7
Milk lc 8
Egg 1 7
Asparagus, cooked %c 2
Leafy green vegetable,

cooked %c 2

raw lc 2
Green peas, cooked %c 3
Potato, baked 1 small 3
Squash, winter, cooked lc 3
Beef, pork, lamb 1oz 7
Poultry 1oz 7
Bread 1 slice 3
Crackers, saltines 4 3
Wild game, any 1oz 7
Fish, any 1oz 7
Tuna, canned Yic 7
Peanut butter 1 thsp 7
Tomato juice/vegetable juice % c 2
Broccoli, cooked %c 2

*This list does not differentiate the amount or type of fat in any
of the products, the biological value, or amino acid balance.
Modified from data in Appendix F.

new tissue is being formed, the body retains more nitro-
gen than it excretes, creating a positive nitrogen balance.
This is the case during periods of growth such as preg-
nancy and childhood. Negative nitrogen balance occurs
when muscles are breaking down, such as with bedridden
persons or when very low-calorie reducing diets are used.
More nitrogen is excreted than is taken in.

To calculate the protein need of an adult, we need two
items of information:

¢ Body weight, using the body mass index (see Chapter 7).
¢ The requirement of protein per kg body weight.

Accordingly for an adult 19-30 years of age, the
(Dietary Reference Intakes/Estimated Average Require-
ment) DRI/EAR is:

e Man: 0.66 g/kg/day

¢ Nonpregnant woman: 0.66/kg/day
¢ Pregnant woman: 0.88/kg/day

¢ Lactating woman: 1.05/kg/day

For details on the protein requirements (DRI/RDA)
for different age groups (males and females), consult the
Web site www.nas.edu.



40 PARTI  NUTRITION BASICS AND APPLICATIONS

The requirement for protein and each essential amino
acid varies with age in absolute and relative quantities.
Approximately 40% of an infant’s protein must be from
essential amino acids, but only 20% for an adult. A food
that may be an adequate protein source for adults may be
inadequate for the young child. Protein requirements in-
crease in certain kinds of illnesses or malnutrition.

Protein consumption in the United States is quite
high, ranging between 100 to 120 g per day. This exceeds
the DRI/RDAs shown previously. Approximately two
thirds of the protein consumed in the United States is
from animal sources. Excess protein intake has raised
questions about health risks. These risks will be discussed
later in this activity.

For optimal use of protein, intake should be spread
throughout the day rather than being consumed at one
meal.

VEGETARIANISM: RATIONALE AND
CLASSIFICATION

There are many reasons why individuals eliminate animal
foods from their diets. The most common reasons are
economic concerns, religious guidelines, health consid-
erations, and concern for animal life.

When a vegetarian consumes no meat, fowl, or fish
as food, the further restrictions on the remaining part
of the diet can be classified as follows:

1. Fruitarians: individuals who eat only fruit.

2. Vegans: individuals who eat no animal flesh nor any
food of animal origin. They are sometimes called
strict vegetarians.

3. Lacto-vegetarians: individuals who eat plant proteins,
and also use milk.

4. Ovo-vegetarians: individuals who eat plant proteins,
as well as eggs.

5. Lacto-ovo-vegetarians: individuals who eat both milk
and eggs along with plant proteins.

Semivegetarians restrict red meats only—that is, beef,
pork, lamb, and game animals. Fish, poultry, dairy foods,
eggs, and plants furnish proteins for their diet.

VEGETARIANISM: DIET EVALUATION

Generally, the more restrictive the vegetarian’s diet is,
the more likely it is to be deficient in one or more major
nutrients. The simplest and easiest of the vegetarian diets
to balance is the lacto-ovo-vegetarian, with its use of eggs
and milk. This diet offers high-quality protein for both
children and adults, but may be low in iron if nonmeat
sources of this mineral are not included. Both milk and
eggs are poor sources of iron. A high intake of legumes,
seeds, nuts, and enriched grains will increase iron intake
substantially. Vegetarian diets may contain so much bulk
that the stomachs of children are full before they get
enough calories. If this happens, protein may be ineffi-
ciently used for energy instead of building. The semiveg-

etarian diet presents no nutritional problems, if the iron
intake is sufficient.

Those people who follow either lacto- or ovo-
vegetarian diets must plan more carefully. While the
protein content of either diet is adequate, the ovo-
vegetarian may be low in calcium and phosphorus
intake because of avoidance of milk. Cases of rickets
(vitamin D deficiency disease) have been reported in vege-
tarian children who have no milk intake.

The strict vegetarian (vegan) diet presents several
problems. It tends to be low in calcium, vitamin D, vita-
min B,,, riboflavin, and zinc. None of the vegetable
sources furnishes adequate calcium. Calcium is poorly
absorbed from vegetables because of the fiber content of
the calcium-binding oxalic acid found in some greens.
Also, a vegan may be lacking in vitamin D, since it is ob-
tained from animal sources only. If the person does not
receive adequate sunlight, which can help vitamin D syn-
thesis under the skin, any existing calcium deficiency
will be compounded by a dietary lack of vitamin D.

Problems with protein quality and quantity often occur
among vegans. If vegetables and cereals are the only
sources of protein, not only will they be of low quality but
the digestibility factor is often low. Because of high fiber
content, many nonmeat sources are not well digested.
Beans are especially difficult for children. Although soy-
bean protein is fairly similar to animal protein, its low di-
gestibility and a lack of flavor prohibit its consumption as
such. Soybeans are usually consumed in a highly
processed and value-added form, for example, tofu or soy
milk. Soy products are derived from soybeans; they are not
soybeans. Also, soybeans contain a trypsin inhibitor that
interferes with the function of trypsin, a major enzyme for
digesting protein. Some vegetarian children tend to be
smaller and show symptoms of undernutrition, but nutri-
ent deficiencies vary with the number of dietary items
restricted and the children’s overall meal plans. Com-
plementary protein mixes do not give an amino acid pat-
tern fully usable by the body as animal protein does, but
correct combinations can increase protein quality by up
to 50%. Children should not be put on a vegan diet un-
less medical and nutritional expertise is available to mon-
itor their health. When foods are chosen wisely, a
vegetarian child can meet his or her nutritional needs.

Vegetarianism, when properly managed, can be a
healthy way to eat. Children are especially at high risk of
failure to thrive if they are not supplemented with fortified
foods containing essential nutrients missing from their
diets. Vegetarians may be at lower risk for gastrointestinal
disorders (such as constipation, diverticulitis) and colon
cancer because of the high fiber content of the diet. On the
other hand, osteoporosis, which affects three out of five
women over the age of 60, is a high risk factor among
many vegetarians. The avoidance of animal products with
their high saturated fat content may lower the risk of coro-
nary heart disease. Because of less fat in the diet, vegetar-
ians also tend to have a lower incidence of obesity.



VEGETARIANISM: DIET PLANNING

To assure adequate intake of nutrients, vegetarians must
carefully follow certain guidelines:

1. Include 2 c legumes daily to meet calcium and iron
requirements.

2. Include 1 ¢ dark greens daily to meet iron require-
ments for women.

3. Include at least 1 tbsp fat daily for proper absorption
of vitamins.

Tables 3-2 and 3-3 indicate the food groups for lacto-
ovo- and strict vegetarians. Table 3-4 provides sample
menus.

Figure 3-1 shows some complementary protein com-
binations. There are many vegetarian cookbooks available
today. They have also become quite popular among non-
vegetarians who wish to change their eating patterns by
increasing fiber and lowering cholesterol and saturated
fat. Evaluation of some of the recipes included is advised
before choosing a cookbook, because not all of them meet
the criteria of the dietary guidelines.

The health professional should be aware that some
vegetarians believe that all medical problems can be pre-
vented or cured by their diet and fail to seek help when
they need it.

While some religious groups that are vegetarian or
semivegetarian show a lower incidence of certain dis-
eases that afflict the U.S. population (such as colon can-
cer, coronary heart disease), it must be remembered that
these groups’ general lifestyles also differ from others.

TABLE 3-2  Food Groups for Lacto-Ovo-
Vegetarians
Major Daily
Food Groups Products Servings

Legumes, peas and beans,
nuts, textured vegetable
proteins (soy meat
analogs and other
formulated plant
protein products and
spun soy isolates), eggs 2

Meat equivalents

Milk and dairy Milk, cheese, yogurt,
products many other milk
products (8 oz =
1 serving) 2
Breads and All varieties 4-6
cereals
Fruits and All varieties Vege-
vegetables tables:
3
Fruits:
1-3
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TABLE 3-3

Major
Food Groups

Meat equivalents

Products

Food Groups for Strict Vegetarians

Daily
Servings

Legumes, peas and beans,

nuts, textured vegetable
proteins (soy meat

analogs and other
formulated plant

protein products and

spun soy isolates) )

Milk equivalents

Soybean milk, preferably

fortified with calcium,
vitamins B, and B},

(if not fortified, supple-
ments, especially
vitamin B,,, may be
necessary)* (8 oz =

1 serving) &2
Breads and All varieties 4-6
cereals
Fruits and All varieties Vege-
vegetables tables:
4
Fruits:
1_4**

*Nut milks are nutritionally inadequate, especially for infants.
**Including a source of vitamin C.

TABLE3-4  Sample Vegetarian Menus

Vegan

Breakfast

Orange juice
Oatmeal/honey

Soy milk

Toasted soy wheat bread
Tea

Lunch

Split pea soup

Peanut butter sandwich on
soy wheat bread

Fruit salad with sunflower
seeds

Almonds/raisins

Tea

Dinner

Vegetable soup

Green salad with nuts and
seeds

Soybean croquettes fried
in oil

Pears

Soybean milk

Lacto-Ovo-Vegetarian

Orange juice
Cheese/mushroom omelet
Whole wheat toast

Tea

Split pea soup

Peanut butter sandwich
on wheat bread

Fruit and cottage cheese

Salad/mayonnaise

Milk

Vegetable soup
Green salad with nuts
and seeds

Whole wheat bread with
margarine

Yogurt with oranges
and strawberries

Tea or milk
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/ e

Peanut butter sandwich
Baked beans with rolls or bread

—

Blackeyed peas and rice
(Hopping John)

Refried beans (or frijoles) and
corn tortillas

Soybean curd (tofu) and rice

LEGUMES

e

Garbanzo and sesame seed

spread (Tahini)

Split pea soup with sesame

seed crackers
SEEDS

Lentil casserole with
nut topping

NUTS

Snacks, peanuts, sunflower
seeds, pumpkin seeds, raisins,

and walnuts

FIGURE3-1 Complementary Vegetable Proteins

Examples of Common Foods Eaten Together That Supply Essential Amino Acids

They generally avoid tobacco and alcohol, suffer few
stresses, and exercise regularly. These factors contribute
to a lower risk for these diseases.

It is not possible to document that a vegetarian diet
alone promotes better health, but this practice together
with other lifestyle changes may lead to healthy habits.

EXCESSIVE AND DEFICIENT PROTEIN INTAKE

Normal tissue growth in infancy and childhood and dur-
ing pregnancy and lactation requires more amino acids
than those needed for tissue maintenance. As has been
demonstrated in many laboratory studies, in the absence
of adequate protein, growth is slowed down or even
stopped.

The feeding of infants in strict vegetarian families is
of particular concern to the health professional. If breast-
feeding is not possible, a formula such as nutritionally
fortified soybean milk should be provided. The soybean
formula fortified with vitamin B, should continue to be
given by cup after the child is weaned. A wide variety of
foods should be chosen, with emphasis on those that are
high in iron and vitamins A, B complex, and C. In addi-
tion to soybean milk, mixtures of legumes and cereals
are needed to supply sufficient protein.

Excesses

Questions raised about excessive protein intake of
Americans include the following:

1. Excess nitrogen must be cleared by the kidneys. This
may negatively affect kidneys that are malfunctioning,
damaged, or underdeveloped.

2. High protein consumption has recently been cited as
one factor in bone demineralization, especially if cou-
pled with low calcium intake.

3. While inconclusive at this time, research indicates
that high protein consumption may increase risks of
colon cancer by changing the internal environment
and altering the bacteria of the colon.

4. Large amounts of protein, especially of animal ori-
gin, also contain saturated fats. Most authorities are
convinced that saturated fats contribute to a high in-
cidence of heart disease.

5. Since excess protein from any source is converted to
fat and stored as adipose tissue, it can contribute to
obesity.

Deficiencies

Large losses of protein may occur during illness or sur-
gical procedures. These situations require substantial in-



creases in protein consumption. Lack of increased pro-
tein intake during illness will result in delayed wound
healing, slow convalescing, low resistance to infections,
and inability to return to optimum health.

Protein energy malnutrition (PEM) is the most seri-
ous and widespread deficiency disease in developing
countries. The two major types are nutritional maras-
mus, due primarily to caloric deficiency, and kwashior-
kor, due primarily to a deficiency of protein.

The clinical features of kwashiorkor and marasmus
are illustrated in Figure 3-2. Although they are treated as
two separate diseases, they are closely related. Diets low
in calories will almost always be low in protein. Even if
there is adequate protein, the body will use it for energy
instead of for growth and development.

While primarily considered a child’s disease, PEM also
develops in adults. Adults with PEM exhibit weight loss,
fatigue, and other symptoms of acute malnutrition. A
low intake of protein and calories also results in the de-
ficiency of three nutrients: vitamin A, iron (causing ane-
mia), and iodine (causing endemic goiter). Vitamin A,
being a fat-soluble vitamin, will be low in a protein-
restricted diet. Vitamin A deficiency negatively affects
growth, skin, and vision, sometimes causing blindness.
Many women die in childbirth from low iron levels. If
there is an infection from parasites such as hookworm,
even less iron is available. PEM will produce stunted
growth and mental retardation. A malnourished woman
is likely to give birth to a premature, often retarded in-
fant with less resistance to infection and illness. Poorly

Kwashiorkor

Hair changes

Thin muscles

Fat present

Underweight
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nourished persons have a shortened life expectancy, and
common childhood diseases are often fatal to the mal-
nourished child. Enzyme and hormone production is in-
adequate in these victims. Although they badly need extra
nutrients, they are unable to digest and absorb them.

Some infants are born with an inability to metabolize
phenylalanine, an essential amino acid. Mental retarda-
tion results if the disease is not treated. Phenylketonuria
will be discussed in Part IV. The protein in specific foods
is considered to be the cause of food allergies. In this
case, careful addition of protein foods to an infant’s diet
must be practiced.

RESPONSIBILITIES OF HEALTH PERSONNEL
The health professional should do the following:

1. Recommend moderate amounts of animal protein.
Excess protein is wasteful, since the excess is con-
verted to energy, and excess energy is converted to
fat. Protein food is an expensive form of energy.

2. Be aware that protein foods are not low in calories.
They provide the same number of calories per gram
as carbohydrates. Furthermore, protein foods from
animal sources (such as meats, cheese) frequently
contain excessive calories from fat.

3. Advise clients to eat good-quality protein at each meal
to provide a consistent supply of essential amino
acids. Protein cannot be stored in the body and is
used constantly in its major functions.

Nutritional Marasmus

Normal hair

Old man’s face

Thin muscles
Thin fat

Very underweight

FIGURE3-2 Comparison of Children with Kwashiorkor and Marasmus
Source: D. B. Jelliffe. Clinical Nutrition in Developing Countries, 1968. U.S. Department of Health, Education and

Welfare, Public Health Service.
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4. Plan some meals for clients around complementary
vegetable protein foods for variety, economy, and in-
creased fiber.

5. Be aware that meals containing legumes and grains
are very nourishing and less expensive than meals
containing meat.

6. Be aware of the importance of eating extra protein
during illnesses, which cause excessive breakdown of
body tissue.

7. Recognize that certain illnesses require alterations
in amounts and types of protein ingested.

8. Ask clients questions regarding their use of supple-
ments and advise them of any undesirable side effects.

PROGRESS CHECK ON ACTIVITY 2

MATCHING

Match the nutrient listed in Column A to the statement
that best describes it in Column B. Terms may be used
more than once.

Column A Column B
1. Calcium a. Strict vegetarian diets are at
2. Vitamin A risk of being deficient in
3. Iron this nutrient.
4. Vlt.am1.n By b. Strict vegetarian diets are
5. Thiamin enerally adequate in this
6. Riboflavin rglutrienty d
7. Vitamin D )

Match the food item on the left to the statement on the
right that best describes its protein content. Terms may
be used more than once.

8. Legumes a. High quality, high quantity
9. Cheese b. Low quality, low quantity
10. Broccoli c. Low quality, high quantity

11. Potato
12. Tuna
MULTIPLE CHOICE

Circle the letter of the correct answer.

13. An individual who will not eat meat, fish, poultry,
or eggs but drinks milk with his or her plant
foods is a(n):

a. vegan.

b. ovo-vegetarian.
c. fruitarian.

d. lacto-vegetarian.

TRUE/FALSE
Circle T for True and F for False.

14. T F Excessive protein intake may place a strain on
the kidneys.

Mary and Leon are married college students, both 21 years of
age. They are living on a limited income and became vegetari-
ans 2 years ago when they became involved in the ecological
movement on campus. Mary, who at 5°9” weighs 110 Ib., has
just discovered that she is pregnant with her first child. She
requests advice about an appropriate diet. Using the above in-
formation and research data from other sources (other chapters
in this book, instructor, relevant Web sites, and so on), answer
the following:

15. List other data you will need to gather about her
diet habits before you can assist her.

16. What is the basic nutritional increase she will
need during her pregnancy? How much increase?

17. What is her general protein requirement accord-
ing to her weight?

18. Is her weight appropriate for her height? Should
she gain extra weight over the 24 to 30 Ib. in-
crease recommended for the normal pregnancy?

19. If she and Leon are vegans, will she be able to get
the quality and quantity of protein she will need?
List several food combinations that would help.

20. Why would adequate carbohydrate foods be im-
portant in her prenatal diet?

21. If she has an adequate diet during her pregnancy,
will she be in positive or negative nitrogen bal-
ance? Explain your answer.




REFERENCES

Anderson, G. H. (2004). Dietary proteins in the regulation
of food intake and body weight in humans. Journal of
Nutrition, 134: 974s-979s.

Bauer, J. D. (2007). Nutritional status of patients who
have fallen in an acute care setting. Journal of Human
Nutrition and Dietetics, 20: 558-554.

Bilsborough, S. (2006). A review of issues of dietary pro-
tein intake in humans. Infernational Journal of Sport
Nutrition and Exercise Metabolism, 16: 129-152.

Caballero, B., Allen, L., & Prentice, A. (Eds.). (2005). En-
cyclopedia of Human Nutrition (2nd ed.). Boston:
Elsevier/Academic Press.

Di Pasquale, M. (2008). Amino Acids and Proteins for the
Athlete: The Anabolic Edge (2nd ed.) Boca Raton, FL:
CRC Press.

Driskell, J. A. (2007). Sports Nutrition: Fats and Proteins.
Boca Raton, FL: CRC Press.

Eastwood, M. (2003). Principles of Human Nutrition (2nd
ed.). Malden, MA: Blackwell Science.

Houston, M. S., Holly, J. M. P,, & Feldman, E. L. (2006).
IGF and Protein in Health and Disease. Totowa, NJ:
Humana Press.

Kerstetter, J. E. (2006). Meat and soy protein affect cal-
cium homostasis in healthy women. Journal of
Nutrition, 136: 1890-1895.

Li, P. (2007). Amino acids and immune function. British
Journal of Nutrition, 98: 237-252.

CHAPTER3  PROTEINS AND HEALTH 45

Ling, J. R. (Ed.). (2007). Dietary Protein Research Trends.
New York: Nova Science.

Mann, J. & Truswell, S. (Eds.). (2007). Essentials of
Human Nutrition (3rd ed.). New York: Oxford Uni-
versity Press.

Martin, D. S. (2003). Dietary protein and hypertension:
Where do we stand? Nufrition, 19: 385-389.

Miller, G. D., Janis, J. K., & McBean, L. D. (2007).
Handbook of Dairy Foods and Nutrition (3rd ed.).
Boca Raton, FL: CRC Press.

Otten, J. J,, Hellwig, J. P., & Meyers, L. D. (Eds.). (2006).
Dietary Reference Intake: The Essential Guide to
Nutrient Requirements. Washington, DC: National
Academics Press.

Randi, G. (2007). Lipid, protein and carbohydrate intake
in relation to body mass index: an Italian study. Public
Health Nutrition, 10: 306-310.

Roboud-Ravaux, M. (Ed.). (2002). Protein Degradation
in Health and Disease. New York: Springer.

Rose, H. J. (2005). Fat intake of children with PKU on low
phenylalanine diets. Journal of Human Nutrition and
Dietetics, 18: 395-400.

Stipanuk, M. H. (Ed.). (2006). Biochemical, Physiological
and Molecular Aspects of Human Nutrition (2nd ed.).
St. Louis, MO: Elsevier Sauders.

Tores, N. (2007). The role of dietary protein in lipotox-
icity. Nutrition Reviews, 65 s64—s68.






OUTLINE

Objectives
Glossary
Background Information

ACTIVITY 1: Carbohydrates:
Characteristics and Effects
on Health

Definitions, Classification, and
Requirements

Functions

Sources, Storage, Sweeteners,
and Intake

Athletic Activities
Health Implications
Progress Check on Activity 1

ACTIVITY 2: Fats:
Characteristics and Effects
on Health

Definitions and Food Sources
Functions and Storage

Diet, Fats, and Health
Progress Check on Activity 2
References

CHAPTER 4

Carbohydrates and Fats:
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OBJECTIVES

Carbohydrates and Health
Upon completion of this chapter the student should be able to do the following:

NN =

Identify the types of carbohydrates, their fuel value, and storage methods.
Summarize the major functions and food sources of carbohydrates.
Discuss nutritive and nonnutritive sweeteners.

Evaluate blood glucose level as an indicator of certain body conditions.
Define fiber and list its functions and food sources.

Discuss health problems associated with excess sugar or low-fiber intake.
Describe the effects of carbohydrate consumption on athletic activity.

Fats and Health
Upon completion of this chapter the student should be able to do the following:

1.

Classify fats and state their fuel value.

2. List the major functions and food sources of fats.
3.
4. Explain the difference between saturated and unsaturated fatty acids and

Discuss body utilization of essential fatty acids and cholesterol.

identify their food sources.

Evaluate storage of fat in the body and the relationship of fat to normal
body weight.

Relate a body’s health to excess total fat intake and excess saturated fat
intake.

4/
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GLOSSARY

Carbohydrates

Cellulose: a fibrous form of carbohydrate that makes up
the framework of a plant. A component of fiber.

Complex carbohydrates: a class of carbohydrates called
polysaccharides; foods composed of starch and cellu-
lose.

Cruciform: cross shaped; bearing a cross. The name cru-
ciferous is given to certain vegetables, namely broc-
coli, cabbage, Brussels sprouts, and cauliflower. These
plants have four-petaled flowers that resemble a cross,
hence the botanical name cruciferal, and the term
cruciferous vegetables.

Diabetes mellitus: a condition characterized by an ele-
vated level of sugar in blood and urine, increased uri-
nation, and increased intake of both fluid and food,
with an absolute or relative insulin deficiency.
Complications include heart disease, high blood pres-
sure, and kidney disease. Diabetes can cause blindness
and is frequently associated with severe infections.

Diverticulitis: inflammation of the sacs that form at
weakened points along the colon lumina, especially
in older people.

Fiber: a group of compounds that make up the framework
of plants. Fiber includes the carbohydrate substances
(cellulose, hemicellulose, gums, and pectin) and a non-
carbohydrate substance called lignin. These com-
pounds are not digested by the human digestive tract.

Glycogen: the form in which carbohydrate is stored in
humans and animals.

Insulin: a hormone secreted by the pancreas that is nec-
essary for the proper metabolism of blood sugar.

Ketosis: an accumulation of ketone bodies from partly
digested fats due to inadequate carbohydrate intake.

Lactose intolerance: a condition in which the body is de-
ficient in lactase, the enzyme needed to digest lactose
(the sugar in milk). Leads to abdominal bloating, gas,
and watery diarrhea. Affects 70%—-75% of blacks, al-
most all Asians, and 5%—-10% of whites.

Naturally occurring sugars: sugars found in foods in their
natural state; for example, sugar occurs naturally in
grapes and other fruits.

Refined food: food that undergoes many commercial
processes resulting in the loss of nutrients in the food.

Fats

Atherosclerosis: thickening of the inside wall of the ar-
teries by fatty deposits, resulting in plaques that nar-
row the arteries and hinder blood flow. Can lead to
heart disease.

Bile salts: the substance from the gallbladder that breaks
fats into small particles for digestion.

Cholesterol: a fatlike compound occurring in bile, blood,
brain and nerve tissue, liver, and other parts of the
body. Cholesterol comes from animal foods and is used

by the body for the synthesis of necessary tissues and
fluids. Cholesterol is also found in plaques that line
the inner wall of the artery in atherosclerosis.

Fatty acids: the basic unit of all fats. Essential fatty acids
are those that cannot be produced by the body and
must be obtained in the diet. A saturated fatty acid is
one in which the fatty acids contain all the hydrogen
they can hold. A monounsaturated fatty acid is one
into which hydrogen can be added at one double bond.
Polyunsaturated fatty acids have two or more double
bonds into which hydrogen can be added.

Hydrogenation: the addition of hydrogen to a liquid fat,
changing it to a solid or semisolid state. Generally,
the harder the product, the higher the degree of sat-
uration with hydrogen.

Lipoproteins: transport form of fat (attached to a pro-
tein) in the bloodstream.

Satiety value: a food’s ability to produce a feeling of full-
ness.

BACKGROUND INFORMATION

Carbohydrates

Carbohydrates are the most abundant organic substances
on Earth, comprising approximately 70% of plant struc-
ture. They are the main source of the body’s energy.

In the United States, about 50% of dietary energy
comes from carbohydrates. This level of intake is
considered acceptable, but the type of carbohydrates con-
sumed has caused concern among health professionals.
Although both starches and sugars are carbohydrates,
they differ in food sources and nutrient values. Starches
are mainly found in certain fresh and processed prod-
ucts such as vegetables, breads, and cereals. They pro-
vide a large amount of calories and lesser amounts of
protein, vitamins, minerals, and water. Sugars, on the
other hand, furnish only calories and no nutrients. They
are derived from sugar cane and sugar beets. The typical
Western diet contains more carbohydrates from sugary
foods than from starches. The government guidelines for
healthy eating strongly recommend the reverse. Fiber,
another plant component, is also an important carbohy-
drate. Although it neither furnishes energy nor is di-
gestible, it is important for health. All plant foods contain
fiber, and we obtain it mainly from cereal grains, espe-
cially unrefined ones.

Fats

Fats, chemically termed lipids, are also organic com-
pounds. They are insoluble in water. Most fat in the diet
is in the form known as triglycerides. Fats differ in chem-
ical structure from carbohydrates, though both contain
carbon, hydrogen, and oxygen. Based on their chemical
bonding arrangements, fats can be saturated, monoun-
saturated, or unsaturated. Many different properties of
fats are determined by the degree of saturation.
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The typical Western diet derives approximately
38%—40% of its total daily calories from fats, mainly sat-
urated fats. Ninety percent of fats in the American diet
come from fats and oils, meat, poultry, fish, and dairy
products. We are advised to eat about 30% of our total
daily calories from fat, with no more than 10% in satu-
rated forms.

Dietary fats are important because they serve as
stored energy reserves and as carriers of essential fatty
acids and fat-soluble vitamins. Fats must combine with
bile from the gallbladder to be digested. Since they are
not soluble in water, they must attach themselves to
proteins before they can travel through the intestinal
walls, lymph system, and bloodstream. From the blood-
stream they are delivered to body tissues.

Cholesterol, which is a cross between fat and alcohol,
is derived both from foods and body synthesis. Although
much maligned because of its implication in heart dis-
ease, cholesterol is an important body component and is
transported by low-density or high-density lipoproteins
in body circulation. Lipoproteins are discussed in Chapter
16 in relation to cardiovascular disease, and will not be
explored here.

ACTIVITY 1:

Carbohydrates: Characteristics and
Effects on Health

DEFINITIONS, CLASSIFICATION,
AND REQUIREMENTS

Carbohydrates are composed of carbon, hydrogen, and
oxygen. Sugars, starches, and fiber are the main forms in
which carbohydrates occur in food. Starches and sugars
are the major source of body energy. They are the cheap-
est and most easily used form of fuel for the body. Fibrous
materials provide bulk and aid digestion. Although most
carbohydrates occur in plant foods, a few are of animal
origin. These include glycogen, which is stored in the
liver and muscle as a small reserve supply, and lactose, a
sugar found in milk.

Carbohydrates are classified as monosaccharides
(simple sugars), disaccharides (double sugars), and
polysaccharides (mainly starches). All carbohydrates
must be reduced to simple sugars (monosaccharides) in
the intestine before they can be absorbed into the
bloodstream. Glucose, a simple sugar, is the form in
which carbohydrates circulate in the bloodstream.
Glucose is commonly referred to as blood sugar. Table
4-1 classifies carbohydrates according to their chemi-
cal structures.

The nutrients and calories contributed by different
carbohydrates vary. For example, whole grains, enriched
cereal products, fruits, and vegetables provide vitamins,

TABLE4-1 (lassification of Carbohydrates
Carbohydrates
Starches Sugars

Kinds and Sources

Polysaccharides

1. Starch—cereals
grains
vegetables

2. Dextrin—digestion
product

infant formula

3. Cellulose*—stems, leaves
coverings
seeds

skins, hulls
4. Pectin*—fruits

Kinds and Sources

Monosaccharides

1. Glucose—blood sugar

2. Fructose—sugar found
in fruit

3. Galactose—digestion
product

Disaccharides

1. Sucrose—table sugar

2. Lactose—sugar found
in milk

3. Maltose—germinating
seed

5. Glycogen—muscle and
liver

*Nondigestible.

minerals, fiber, and energy. Sugars, sweets, and unen-
riched refined cereals provide calories only.

Carbohydrates are also good sources of fiber, which
is the nondigestible part of plant foods. It is nutritionally
significant in gastrointestinal functioning. Fiber is clas-
sified as soluble or insoluble.

Insoluble fiber (cellulose and hemicellulose) is found
in legumes, vegetables, whole grains, fruits, and seeds.
Soluble fibers are the pectins, gums, mucilages, and algae
and are found in vegetables, fruits, oats and oat bran,
legumes, rye, and barley.

The NAS has established DRIs/RDA for carbohydrates
for individuals at different stages of life. For example, for
an adult aged 19-30 years:

e Males: RDA is 130 g/day
¢ Females, not pregnant: RDA is 130 g/day

The NAS has established DRIs/AI for total fiber for in-
dividuals at different stages of life. For example, for an
adult aged 19-30 years:

e Males: Al is 38 g/day
¢ Females, not pregnant: Al is 25 g/day

FUNCTIONS
Energy Source

Carbohydrates are the most economical and efficient
source of energy. They furnish 4 kcal/g of energy. The
body requires a constant source of energy to support its
vital functions.
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Protein-Sparing Action

Carbohydrates prevent protein from being used as energy.
Carbohydrate, protein, and fat can all be used to produce
energy. However, the body utilizes carbohydrate first.
When not enough carbohydrate is present, the body uses
protein and fat for its energy needs. Thus, an adequate
amount of carbohydrate can spare protein that can then
be used for tissue building and repair rather than energy.

Metabolic Functions

Under normal conditions, the tissues of the central ner-
vous system (especially the brain) can use only glucose as
an energy source. Muscles can use either glucose or fats as
fuel. Body fat is used by the muscles only during physical
activity varying from walking up stairs to lifting weights.

Some carbohydrate is needed for the proper utilization
of fat. In the absence of carbohydrate, fats are not com-
pletely burned, and ketosis results (see later discussion).
Severe restriction of carbohydrate in reducing diets can
cause ketosis, which can produce adverse effects.

Carbohydrates are important components of certain
substances needed for regulating body processes. They
also encourage the growth of beneficial bacteria involved
in the production of certain vitamins and in the absorp-
tion of calcium and phosphorus.

Fiber and Health

Insoluble fiber has a laxative effect. It provides bulk, lead-
ing to regular elimination of solid wastes. By promoting
normal function, insoluble fiber is useful in reducing
pressure on the lumina of the colon, thus helping prevent
diverticulitis. Insoluble fiber provides a feeling of full-
ness, thereby reducing the amount of food eaten. Most
food sources of insoluble fiber such as legumes, vegeta-
bles, and fruits are not calorie dense. These factors are
helpful when weight-reduction diets are needed.
Insoluble fibers also exert a binding effect on bile salts
and cholesterol, preventing their absorption. Excessive
ingestion of fiber, however, is undesirable, as this fiber
also binds with minerals such as calcium, zinc, and iron,
which are essential for body function.

Soluble fibers are important factors in preventing dis-
eases such as heart disease, colon cancer, and diabetes mel-
litus. They form soft gels by absorbing water, which slows
carbohydrate absorption and binds cholesterol and bile
acids. Slow absorption reduces fasting blood sugar and low-
ers insulin requirements. Binding of the bile acids and cho-
lesterol permits cholesterol to be excreted instead of
absorbed. Studies indicate that bile acids may contribute to
colon cancer; therefore, this binding capacity is important.
Major sources of soluble fiber include vegetables and fruits.

Combinations of both soluble and insoluble fibers pro-
duce the best effects; many of the recommended foods

contain both types of fiber. The recommended daily in-
take of fiber, consumed from plant sources, varies though
our DRI/AI requirements are defined as mentioned pre-
viously. Our actual consumption of fiber is unknown and
influenced by such factors as gas formation. The fermen-
tation of carbohydrate by intestinal bacteria produces
volatile gases that are socially unacceptable and may oc-
casionally cause bloating and pain, especially in those
persons who decide to drastically increase their fiber in-
take. Clients are advised to do so gradually, to eat a vari-
ety of fiber-containing foods and avoid just one source,
such as bran, for all their fiber intake.

The NCI dietary guidelines, directed especially toward
the prevention of colon cancer, recommend high intakes
of vegetables (especially cruciferous), fruits, and whole
grains, which facilitate the removal of bile salts and cho-
lesterol, along with a low-fat diet. The Diefary Guidelines
for Americans and MyPyramid also highly encourage eat-
ing these foods and reducing fat in the diet.

Blood Glucose

The form of carbohydrate used by the body is a monosac-
charide—glucose. All forms of carbohydrate except fiber
eventually are broken down by the body to glucose.
Glucose is the form of sugar found in the blood, and its
control at normal blood levels is important to health.
Without sufficient glucose, the body will use its protein
to make glucose, since the brain requires glucose to func-
tion. This diverts protein from its important functions
of building and repairing tissues. When carbohydrate is
insufficient, the body metabolizes fat differently to pro-
duce ketosis, a condition in which unusual by-products
of fat metabolization break down into ketones and accu-
mulate in the blood. Ketosis during pregnancy can result
in brain damage and irreversible mental retardation in
the infant. Some experts suggest that ketosis is poten-
tially dangerous for all adults.

Blood glucose levels vary. Normal levels range between
70 to 120 mg per 100 ml of blood. When blood sugar is less
than 70 mg, hunger occurs. After eating, blood sugar lev-
els normally rise. The beta cells in the pancreas respond to
the increase by secreting insulin. Insulin causes the liver,
muscle, and fat cells to increase their uptake of sugar,
which in turn reduces the blood sugar levels to normal.
The glucose entering the cells is then converted to glyco-
gen or fat or is used for energy if the body needs it. Insulin
also assists in regulating the metabolism of fat by the body.

Insulin is the only hormone that directly lowers blood
sugar levels. If there is insufficient production of insulin
by the pancreas, or if it is unavailable, the blood cannot
be cleared of excess glucose. This condition is hyper-
glycemia, the term used to describe blood glucose levels
above the normal range. It occurs in diabetes mellitus.
This abnormal response to glucose can sometimes be
controlled by diet therapy and weight control, but in
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certain types of diabetes, insulin may have to be admin-
istered to help lower blood glucose levels.

When blood glucose drops below the normal limits,
the condition is called hypoglycemia. Symptoms of hy-
poglycemia vary, depending on blood sugar level. Early
symptoms include weakness, dizziness, hunger, trem-
bling, and mental confusion. If the levels drop very low,
convulsions or unconsciousness may occur. Although it
can occur, as a spontaneous reaction in some people, most
often it happens when a diabetic uses excess insulin and/or
has not eaten for a long period. A glucose-tolerance test
will determine true hypoglycemia. People who are not di-
abetic but are sensitive to changes in blood sugar levels
should follow a calculated diet much the same as a dia-
betic, avoiding sweets and eating regular, balanced meals.

SOURCES, STORAGE, SWEETENERS,
AND INTAKE

The major food sources of carbohydrate are plants, which
vary in the amounts of sugar and starches they provide.
Milk and milk products containing lactose are the only
significant animal sources of carbohydrates. Food sources
of carbohydrate include cereal grains, fruits, vegetables,
nuts, milk, and concentrated sweets. Table 4-2 compares
the carbohydrate content of selected foods.

TABLE4-2 (Carbohydrate Content of Some
Selected Foods

Food Serving Carbohydrate
Size Content
Milk, skim lc 12¢g
Milk, whole lc 12 ¢
Bread 1 slice 15¢
(white or whole wheat)
Oatmeal % ¢ (cooked) 15¢g
Green peas %c 15¢
(frozen or canned)
Puffed wheat 1% ¢ 15¢g
Popcorn (popped) 3¢ 15¢g
Yam, sweet potato %c 15¢g
Mushrooms, cooked %c 5¢
Asparagus %c 5¢
Green beans %c 5¢
Strawberries, raw/ 1% c 15¢g
whole/unsweetened
Pineapple juice %c 15¢
(unsweetened)
Cantaloupe, cubed % melon 15¢
Angel food cake %> cake 15¢
Ice cream, any flavor %c 15¢
Granola Yic 15¢g
Cheese pizza, thin crust % of 10" pie 30g
Chile, with beans lc 30g
Frozen fruit yogurt %c 15¢g

Nutritive sweeteners provide calories. Examples in-
clude sugar, honey, molasses, and syrup (corn, maple).
The most common is table sugar, which comes from
sugar beets or sugar cane. Table sugar is sucrose, two
simple sugars chemically joined. Sugar can be white
or brown. White sugar contains mainly sucrose. Brown
sugar contains trace amounts of protein, minerals, vi-
tamins, water, and pigment in addition to sucrose.

Synthetic sweeteners are nonnutritive and furnish
no calories. They have been used for many years by di-
abetics and dieters. Since 1969 saccharin was the only
legal nonnutritive sweetener until the recent availabil-
ity of aspartame. Cyclamates were used until 1969,
when they were banned because they were shown to
cause bladder cancer in rats. Since the consumption
of artificially sweetened beverages and foods has in-
creased drastically in recent years, the Food and Drug
Administration (FDA) is studying saccharin and aspar-
tame carefully. Aspartame is made from the amino
acids aspartic acid and phenylalanine. Although it is
on the GRAS (generally recognized as safe) list, pre-
cautions are advised about the use of aspartame by
pregnant women and young children. Other people
may be sensitive to aspartame and should avoid using
it. Products sweetened with aspartame carry a warn-
ing label for people who have phenylketonuria (PKU) to
avoid the use of the product. PKU is an inherited dis-
order of defective protein metabolism. It is discussed in
Chapter 29. The newest synthetic sweetener on the
market is acesulfame K (potassium). Brand names are
Sweet One and Sunette.

In general, carbohydrate stores in the body are
small. Carbohydrate in excess of the body’s energy
needs is stored in limited amounts in the liver and
muscle. Most excess is converted to fat and stored as
such. Less than one pound is stored as glycogen. This
amount can furnish energy for 12 to 24 hours. How-
ever, the excess converted to fat can be stored in unlim-
ited amounts in the body.

A carbohydrate deficiency leads to a loss of muscle
tissue as protein is burned to meet energy and glucose
needs. In addition, fats are incompletely broken down
and a condition of ketosis results. Prolonged carbohy-
drate deficiencies can cause damage to the liver. Low-
fiber diets are associated with constipation and are
linked to colon cancer. Scientists now recommend that
50%-60% of the daily caloric intake be from carbohy-
drate foods, especially the complex carbohydrates
(starches).

Of the classes of carbohydrate, sugars and sweets
are the least desirable. Overconsumption of sugar pro-
motes dental caries and frequently leads to a poor nu-
tritional quality diet. Table 4-3 shows the sugar content
of some popular foods. Diabetes mellitus and lactose
intolerance are examples of diseases in which carbo-
hydrates are not utilized normally by the body.
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TABLE4-3  Sugar Content of Selected Foods

Total Grams Sugar

Serving  (Sucrose, Glucose,

Food Amount  Fructose, Maltose)*
Apple juice 8 oz 25-35
Beer (average of

all brands) 12 oz 34
Brownie 50 gm 22.5
Carbonated beverages 12 oz 38-41
Chocolate 20z 35-43
Granola (average of

all brands) Yic 7-8
Honey 1 tbsp 14-16
Ketchup 1 thsp 4-6
Nondairy creamer 1 thsp 9-11
Pineapple juice 8 0z 28-31
Tomato, red (raw) 1 tomato 4-6
Tomato paste (canned) %c 23-27
Yogurt (sweetened) 8 0z 3040

*Types of sugars in each food not differentiated. Calories for
each item may be obtained by multiplying total X 4.
Source: Adapted from Food Nutrients Database, www.usda.gov.

ATHLETIC ACTIVITIES

Except for an increased energy requirement, athletes re-
quire the same basic nutrients that all people require.
The amount of energy expended in training and compe-
tition determines the amount of food needed. The recom-
mended distribution of nutrients for anyone is 50% to
60% of daily caloric intake from carbohydrate, 15% to
20% from protein, and 30% to 35% from fat. If energy
needs increase, the distribution should remain the same,
with the size of individual portions being increased to
meet the requirements.

Carbohydrates are the most efficient energy source
for both athletes and nonathletes and, as such, should
be used to meet the need for increased energy. Athletes’
carbohydrate needs are better met through extensive use
of grains, fruits, and vegetables instead of sugary foods.
For the body to convert foods into energy, certain vita-
mins and minerals are necessary. These are found only in
nutrient-dense foods, not in candies and other sweets.

Of all athletic activities, endurance performance is
most frequently associated with carbohydrate consump-
tion. The premise is simple. A high carbohydrate diet
helps increase body glycogen storage and extend the en-
durance of an athlete. In a process called carbohydrate or
glycogen loading, athletes adjust their carbohydrate con-
sumption and practice schedules to maximize their mus-
cle glycogen storage.

There are professional guidelines to help adult ath-
letes to implement a safe and effective carbohydrate load-
ing regimen. Such guidelines are available in some of

the books in the references for this chapter. They are also
available in training manuals for both amateur and pro-
fessional athletes engaged in endurance sports such as
short- and long-distance running. In general such guide-
lines revolve around the following premises:

1. Carbohydrate intake before exercise

2. Carbohydrate intake during exercise

3. Carbohydrate intake following exercise
4. Meal plans and menus

The concept of carbohydrate loading is also practiced
by athletes in other sports that are not endurance sports
such as basketball, football, and soccer. However, it is
recommended that the practice of carbohydrate loading
should be implemented under the directions of a quali-
fied professional, especially for nonadult athletes.

HEALTH IMPLICATIONS

Health risks are associated with excessive sugar con-
sumption, but it is difficult to make positive correlations
between sugar consumption and the development of
many diseases that have been linked to it. Included
among the associations of sugar and health problems are
the following:

1. Obesity—Sugar is often named as being the cause of
obesity. If persons are obese, they certainly have con-
sumed excess calories. It is probably an overall excess
intake rather than sugar alone. Sugar is usually cur-
tailed in reduction diets along with fats and alcohol
because such foods contribute mainly calories.

2. Cardiovascular disease—Except for certain types of
lipid disorder, in which an individual exhibits abnor-
mal glucose tolerance along with an elevation of
blood triglycerides, research studies cannot prove any
correlation between sugar intake and cardiovascular
disorder. Obesity is probably more closely related to
this disorder than a high sugar consumption.

3. Diabetes—The cause of the malfunction of the pan-
creas is not known, but heredity plays a role as well
as obesity. The chance of becoming diabetic more
than doubles for every 20% of excess weight, accord-
ing to the U.S. National Diabetes Commission. While
studies have shown that the incidence of diabetes rose
in population groups that “Westernized” and started
consuming excess sugary foods, most researchers
agree that individuals have become fat from excess
calories, not just sugar.

4. Dental caries—Carbohydrates, especially sugar, play
arole in tooth decay. Sucrose is especially implicated.
The frequency of eating sugar, sweets, and similar
snacks is more damaging than the amount eaten in
one sitting. Good oral hygiene (brushing after meals)
helps prevent dental caries. The general state of
health also influences susceptibility to caries.
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Cancer—Population group studies have not linked
nonnutritive sweeteners to cancer. Certain groups
with increased susceptibility to bladder cancer in-
clude some heavy saccharine users. This correlation
is also associated with heavy cigarette smokers. At
present, the use of saccharine is in a “suspended”
status—that is, if new data show definitive hazards,
the use of this substance will be banned.
Fiber—Low-fiber diets are believed to play a major
role in the onset of diverticulosis and may contribute
to appendicitis. The added pressure in the colon
caused by a low-fiber intake may increase the occur-
rence of hemorrhoids, varicose veins, and hiatal her-
nia. Colon cancer has been linked to low-fiber diets,
but the relationship is not clear. There are several
theories regarding the cause-and-effect relationships,
but the current general recommendation is to main-
tain a balanced diet with ample intake of fiber and
fluids. No RDA has been set for fiber, but 15 g/day is
recommended in Healthy People 2000.

PRrROGRESS CHECK ON AcTIVITY 1

ORT ANSWERS

Using meal planning exchange lists in Appendix F,
rank the following foods by carbohydrate content,
beginning with the food that has the most carbo-
hydrate. If two foods have the same value, give
them the same number.

a. 1 orange
1 ¢ whole kernel corn

c. %o of a devil’s food cake with icing (from
a mix)
1 slice wheat bread

e. % c zucchini squash

f. % c cooked oatmeal

. Rank the following vegetables by carbohydrate
content, beginning with the one that has the most
carbohydrate. If two foods have the same value,
give them the same number.

% c green beans, cooked
% ¢ cooked carrots

1 baked potato

1 sweet potato

1 stalk broccoli

% c lettuce, chopped

me po oW

3. If a person’s carbohydrate intake is greater than his

or her energy needs, what happens to the excess?

4. What is the function of fiber in the diet?

5. Name three good food sources of fiber.

a.
b.
c.

6. Name two health problems related to overcon-
sumption of sugar.
a.

b.

7. Why are diets that severely restrict carbohydrates

dangerous?
MULTIPLE CHOICE
Circle the letter of the correct answer.

8. If a 2000 kcal/day diet derives approximately 1000
kcal from carbohydrates, how many grams of car-
bohydrate does that diet contain?

a. 150
b. 200
c. 250
d. 400

9. Identify the trend in food consumption in the
United States that has occurred since the turn of
the century.

a. Potato consumption has continued to increase.
b. Consumption of refined sugar and processed
sugar products has increased.
c. Fruit and vegetable consumption has greatly
increased.
d. Consumption of cereals has greatly increased.
10. Cellulose is a carbohydrate.
a. digestible
b. nondigestible
c. disaccharide
d. processed
11. Which two of the following food groups contain
the greatest amounts of cellulose and other food
fiber?
a. meat and dairy products
b. whole grain cereals
c. fruit juices
d. raw fruits and vegetables
12. Which of the following represent blood sugar lev-

els within the normal range?

a. 30 to 60 mg per 100 ml
b. 70 to 120 mg per 100 ml
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c. 140 to 160 mg per 100 ml
d. 100 to 120 mg per 100 ml

13. Insulin is secreted by the:

a. alpha cells of the pancreas.

b. beta cells of the pancreas.

c. nephron of the kidney.

d. digestive cells in the intestinal wall.

14. From the items below, choose the snack that pro-
duces the least amount of caries.

plain popcorn and an apple
. taffy and raisins

noodles with butter

. sherbet and 7-Up float

o0 oW

15. Carbohydrates are the raw materials that we eat
mainly as:

a. starches and sugars.
b. proteins and fats.

c. plants and animals.
d. pectin and cellulose.

16. Carbohydrates provide one of the main fuel
sources for energy. Which of the following
carbohydrate foods provides the quickest source
of energy?

a. slice of bread
b. glass of orange juice
c. chocolate candy bar
d. glass of milk

17. Chemical digestion of carbohydrates is completed
in the small intestine by enzymes from the:

a. pancreas and gallbladder.

b. gallbladder and liver.

c. small intestine and pancreas.
d. liver and small intestine.

18. The refined fuel glucose is delivered to the cells by
the blood for production of energy. The hormone
controlling use of glucose by the cells is:

a. thyroxin.

b. growth hormone.
c. adrenal steroid.
d. insulin.

MATCHING

Match the phrases on the right with the terms on the
left that they best describe.

a. hormone that causes the
release of glucose into
the blood

b. glucose in the blood

19. Insulin

20. Hyperglycemia

21. Glycemia c. low blood glucose levels

22. Hypoglycemia d. high blood glucose levels

e. hormone that affects the
uptake of glucose from
the blood into various
body cells

23. Glucagon

Match the carbohydrate in Column A to its type in
Column B. Terms may be used more than once.

Column A Column B
24. Sucrose a. polysaccharide
25. Glucose b. monosaccharide
26. Glycogen c. disaccharide
27. Lactose
28. Grains

29. Fructose

30. Cellulose

ACTIVITY 2:
Fats: Characteristics and Effects on Health

DEFINITIONS AND FOOD SOURCES

Although both fats and carbohydrates contain carbon, hy-
drogen, and oxygen, fats are entirely different compounds
from carbohydrates because of their chemical structures.
Foods that contribute fat to the diet include whole milk
and milk products containing whole milk or butterfat,
such as butter, ice cream, and cheese; egg yolk; meat, fish,
and poultry; nuts and seeds; vegetable oils; and hydro-
genated vegetable fats (shortenings and margarine).

A fat is classified as saturated, monounsaturated, or
polyunsaturated according to the type of fatty acids it con-
tains in greatest quantity. Saturated food fats are generally
solid at room temperature and come from animal sources.
Saturated fats are found in whole milk and products made
from whole milk; egg yolk; meat; meat fat (bacon, lard);
coconut oil and palm oil; chocolate; regular margarine;
and hydrogenated vegetable shortenings. Unsaturated food
fats are generally liquid at room temperature and come
from plant sources. They can be monounsaturated or
polyunsaturated. Sources of polyunsaturated fats are saf-
flower, sunflower, corn, cottonseed, soybean, and sesame
oil; salad dressings made from these oils; special mar-
garines that contain a high percentage of such oils; and
fatty fish such as mackerel, salmon, and herring. Sources
of monounsaturated fats are olive oil and most nuts. Diets
rich in saturated fat and/or cholesterol can lead to ele-
vated blood cholesterol levels. Polyunsaturated and mo-
nounsaturated fats appear to lower blood cholesterol level.
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Cholesterol is a fatlike substance (lipid) that is a key
component of cell membranes and a precursor of bile
acids and steroid hormones. Cholesterol travels in the
circulation in spherical particles containing both lipids
and proteins called lipoproteins. A lipoprotein is made
up of fats (cholesterol, triglycerides, fatty acids, etc.), pro-
tein, and a small amount of other substances. The cho-
lesterol level in blood plasma is determined partly by
inheritance and partly by the fat and cholesterol content
of the diet. Other factors, such as obesity and physical
inactivity, may also play a role.

Organ meats and egg yolk are very rich sources of
cholesterol; shrimp is a moderately rich source. Other
sources include meat, fish, poultry, whole milk, and foods
made from whole milk or butterfat.

FUNCTIONS AND STORAGE
Fat functions in the body as the following:

. A source of essential fatty acids

. The most concentrated source of energy (9 kcals/g)
A reserve energy supply in the body

. A carrier for the fat-soluble vitamins (A, D, E, and K)
. A cushion and an insulation for the body

. A satiety factor (satisfaction from a fatty meal)

S UL A W =

All fats that are not burned as energy are stored as
adipose tissue. Most people have a large storage of fat in
the body.

DIET, FATS, AND HEALTH

All information in this section has been modified from of-
ficial publications distributed by the United States
Department of Agriculture (USDA), the National Institute
of Health (NIH), and Food and Drug Administration
(FDA). There are three major publications:

1. Dietary Guidelines for Americans, 2005. (www.
healthierus.gov, www.usda.gov). See also Chapter 1
and Chapter 16.

2. MyPyramid (www.usda.gov, www.mypyramid.gov).
See also Chapter 1.

3. National Cholesterol Education Program. Third
Report of the Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(ATP-III), 2001, (www.NIH.gov). See also Chapter 16.

Background Information

Fats and oils are part of a healthful diet, but the type of
fat makes a difference to heart health, and the total
amount of fat consumed is also important. High intake
of saturated fats, trans fats, and cholesterol increases the
risk of unhealthy blood lipid levels, which, in turn, may
increase the risk of coronary heart disease. A high intake

of fat (greater than 35% of calories) generally increases
saturated fat intake and makes it more difficult to avoid
consuming excess calories. A low intake of fats and oils
(less than 20% of calories) increases the risk of inade-
quate intakes of vitamin E and of essential fatty acids and
may contribute to unfavorable changes in high-density
lipoprotein (HDL) blood cholesterol and triglycerides.
Fats supply energy and essential fatty acids and serve as
a carrier for the absorption of the fat-soluble vitamins A,
D, E, and K and carotenoids. Fats serve as building blocks
of membranes and play a key regulatory role in numerous
biological functions. Dietary fat is found in foods derived
from both plants and animals. The recommended total fat
intake is between 20% and 35% of calories for adults. A fat
intake of 30%-35% of calories is recommended for chil-
dren 2 to 3 years of age, and 25%—-35% of calories for
children and adolescents 4 to 18 years of age. Few
Americans consume less than 20% of calories from fat.
Fat intakes that exceed 35% of calories are associated with
both total increased saturated fat and calorie intakes.

Considerations for the General Public

Three major classes of lipoproteins can be measured in
the serum of a fasting individual: very-low-density lipopro-
teins (VLDL), low-density lipoproteins (LDL), and high-
density lipoproteins (HDL). The LDL are the major culprits
in cardiovascular diseases (CVD) and typically contain
60%—70% of the total serum cholesterol. The HDL usually
contain 20%—-30% of the total cholesterol, and their levels
are inversely correlated with risk for coronary heart disease
(CHD). The VLDL, which are largely composed of triglyc-
erides, contain 10%-15% of the total serum cholesterol.

To decrease their risk of elevated low-density lipopro-
tein (LDL) cholesterol in the blood, most Americans need
to decrease their intakes of saturated fat and trans fats,
and many need to decrease their dietary intake of choles-
terol. Because men tend to have higher intakes of dietary
cholesterol, it is especially important for them to meet
this recommendation. Population-based studies of
American diets show that intake of saturated fat is more
excessive than intake of trans fats and cholesterol. There-
fore, it is most important for Americans to decrease their
intake of saturated fat. However, intake of all three should
be decreased to meet recommendations. Table 4-4 shows,
for selected calorie levels, the maximum gram amounts of
saturated fat to consume to keep saturated fat intake be-
low 10% of total calorie intake. This table may be useful
when combined with label-reading guidance. Table 4-5
gives a few practical examples of the differences in the sat-
urated fat content of different forms of commonly con-
sumed foods. The contribution of saturated fat intake
varies with the type of foods being consumed. Diets can be
planned to meet nutrient recommendations for linoleic
acid and a-linolenic acid while providing very low amounts
of saturated fatty acids.
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TABLE4-4  Maximum Daily Amounts of
Saturated Fat to Keep Saturated Fat
Below 10% of Total Calorie Intake

Total Calorie Intake Limit on Saturated Fat Intake

1600 18 g or less
20002 20 g or less
2200 24 g or less
2500P 25 g or less
2800 31 gorless
Notes:

2The maximum gram amounts of saturated fat that can be con-
sumed to keep saturated fat intake below 10% of total calorie
intake for selected calorie levels. A 2000-calorie example is in-
cluded for consistency with the food label. This table may be
useful when combined with label-reading guidance.

bPercent Daily Values on the Nutrition Facts panel of food la-
bels are based on a 2000-calorie diet. Values for 2000 and 2500
calories are rounded to the nearest 5 grams to be consistent
with the Nutrition Facts panel.

Source: Courtesy of the USDA.

Based on 1994-1996 data, the estimated average
daily intake of trans fats in the United States was about
2.6% of total energy intake. Processed foods and oils
provide approximately 80% of trans fats in the diet,
compared to 20% that occur naturally in food from an-
imal sources. Table 4-6 provides the major dietary
sources of trans fats listed in decreasing order. Trans fat
content of certain processed foods has changed and is
likely to continue to change as the industry reformu-
lates products. Because the trans-fatty acids produced
in the partial hydrogenation of vegetable oils account
for more than 80% of total intake, the food industry
has an important role in decreasing trans-fatty acid
content of the food supply. Limited consumption of
foods made with processed sources of trans fats pro-
vides the most effective means of reducing intake of
trans fats. By looking at the food label, consumers can
select products that are lowest in saturated fat, trans
fats, and cholesterol.

TABLE4-5 Differences in Saturated Fat and Calorie Content of Commonly Consumed Foods

Food Category Portion
Cheese

Regular cheddar cheese 1oz
Low-fat cheddar cheese 1oz

Ground beef
Regular ground beef (25% fat)
Extra-lean ground beef (5% fat)

Milk
Whole milk (3.25%)
Low-fat (1%) milk

Breads
Croissant (med)
Bagel, oat bran (4”)

Frozen desserts
Regular ice cream
Frozen yogurt, low-fat

Table spreads
Butter
Soft margarine with zero trans fats

Chicken
Fried chicken (leg with skin)
Roasted chicken (breast no skin)

Fish
Fried fish
Baked fish

3 0z (cooked)
3 0z (cooked)

lc
lc

1 medium
1 medium

Y%c
Y%c

1 tsp
1 tsp

3 0z (cooked)
3 0z (cooked)

30z
3oz

Saturated Fat Content (grams) Calories
6.0 114
1.2 49
6.1 236
2.6 148
4.6 146
15 102
6.6 231
0.2 227
4.9 145
2.0 110
2.4 34
0.7 25
3.3 212
0.9 140
2.8 195
15 129

Note: This table shows a few practical examples of the differences in the saturated fat content of different forms of commonly consumed

foods. Comparisons are made between foods in the same food group (e.g., regular cheddar cheese and low-fat cheddar cheese), illustrating
that lower saturated fat choices can be made within the same food group.
Source: ARS/USDA Nutrient Database for Standard Reference, Latest Release (www.ars.usda.gov, www.usda.gov).
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TABLE4-6  Contribution of Various Foods to
Trans Fat Intake in the American
Diet (Mean Intake = 5.84 g) 2

Contribution (percent
of total trans fats

Food Group consumed)
Cakes, cookies, crackers,
pies, bread, etc. 40
Animal products 21
Margarine 17
Fried potatoes 8
Potato chips, corn chips, 5
popcorn
Household shortening 4
Other? 5

2The major dietary sources of trans fats listed in decreasing
order. Processed foods and oils provide approximately 80 per-
cent of trans fats in the diet, compared to 20 percent that
occur naturally in food from animal sources. Trans fats con-
tent of certain processed foods has changed and is likely to
continue to change as the industry reformulates products.
bIncludes breakfast cereal and candy. USDA analysis reported 0
grams of trans fats in salad dressing.
Source: Adapted from Federal Register notice. Food Labeling;
Trans Fatty Acids in Nutrition Labeling; Consumer Research to
Consider Nutrient Content and Health Claims and Possible
Footnote or Disclosure Statements; Final Rule and Proposed
Rule. (2003). 68(133), 41433-41506.

To meet the total fat recommendation of 20% to 35%
of calories, most dietary fats should come from sources
of polyunsaturated and monounsaturated fatty acids.
Sources of omega-6 polyunsaturated fatty acids are lig-
uid vegetable oils, including soybean oil, corn oil, and
safflower oil. Plant sources of omega-3 polyunsaturated
fatty acids (a-linolenic acid) include soybean oil, canola
oil, walnuts, and flaxseed. Eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) are omega-3 fatty acids
that are contained in fish and shellfish. Fish that natu-
rally contain more oil (e.g., salmon, trout, herring) are
higher in EPA and DHA than are lean fish (e.g., cod, had-
dock, catfish). Limited evidence suggests an association
between consumption of fatty acids in fish and reduced
risks of mortality from cardiovascular disease for the gen-
eral population. Other sources of EPA and DHA may pro-
vide similar benefits; however, more research is needed.
Plant sources that are rich in monounsaturated fatty
acids include nuts and vegetable oils (e.g., canola, olive,
high oleic safflower, and sunflower oils) that are liquid at
room temperature.

Considerations for Specific Population Groups

Evidence suggests that consuming approximately two
servings of fish per week (approximately 8 ounces total)
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may reduce the risk of mortality from coronary heart
disease and that consuming EPA and DHA may reduce
the risk of mortality from cardiovascular disease in peo-
ple who have already experienced a cardiac event.

Federal and state advisories provide current informa-
tion about lowering exposure to environmental contam-
inants in fish. For example, methylmercury is a heavy
metal toxin found in varying levels in nearly all fish and
shellfish. For most people, the risk from mercury by eat-
ing fish and shellfish is not a health concern. However,
some fish contain higher levels of mercury that may
harm an unborn baby or young child’s developing ner-
vous system. The risks from mercury in fish and shellfish
depend on the amount of fish eaten and the levels of mer-
cury in the fish. Therefore, the Food and Drug Adminis-
tration (FDA) and the Environmental Protection Agency
are advising women of childbearing age who may become
pregnant, pregnant women, nursing mothers, and young
children to avoid some types of fish and shellfish and eat
fish and shellfish that are lower in mercury. For more
information, see Chapter 9.

Recommendations

Lower intakes (less than 7% of calories from saturated fat
and less than 200 mg/day of cholesterol) are recom-
mended as part of a therapeutic diet for adults with ele-
vated LDL blood cholesterol (i.e., above their LDL blood
cholesterol goal [see Table 4-7]. People with an elevated
LDL blood cholesterol level should be under the care of
a healthcare provider.

Key recommendations for the general public are as
follows:

1. Consume less than 10% of calories from saturated
fatty acids and less than 300 mg/day of cholesterol,
and keep frans-fatty acid consumption as low as pos-
sible.

2. Keep total fat intake between 20 to 35% of calories,
with most fats coming from sources of polyunsatu-
rated and monounsaturated fatty acids, such as fish,
nuts, and vegetable oils.

3. When selecting and preparing meat, poultry, dry
beans, and milk or milk products, make choices that
are lean, low fat, or fat free.

4. Limit intake of fats and oils high in saturated and/or
trans-fatty acids, and choose products low in such
fats and oils.

Key recommendations for specific population groups
are:

Keep total fat intake between 30 to 35% of calories
for children 2 to 3 years of age and between 25 to 35% of
calories for children and adolescents 4 to 18 years of age,
with most fats coming from sources of polyunsaturated
and monounsaturated fatty acids, such as fish, nuts, and
vegetable oils.
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TABLE4-7  Relationship Between LDL Blood Cholesterol Goal and the Level of Coronary Heart Disease Risk?

If Someone Has: LDL Blood Cholesterol Goal Is:
CHD or CHD risk equivalent? Less than 100 mg/dL
Two or more risk factors other than elevated LDL blood cholesterol® Less than 130 mg/dL
Zero or one risk factor other than elevated LDL blood cholesterol® Less than 160 mg/dL

anformation for adults with elevated LDL blood cholesterol. LDL blood cholesterol goals for these individuals are related to the level of coro-
nary heart disease risk. People with an elevated LDL blood cholesterol value should make therapeutic lifestyle changes (diet, physical activity,
weight control) under the care of a healthcare provider to lower LDL blood cholesterol. Source: NIH Publication No. 01-3290, U.S. Department
of Health and Human Services, National Institutes of Health, National Heart, Lung, and Blood Institute, National Cholesterol Education
Program Brochure, High blood cholesterol: What you need to know, May 2001. www.nhlbi.nih.gov/health/public/heart/chol/hbc_what.htm.
bCHD (coronary heart disease) risk equivalent = presence of clinical atherosclerotic disease that confers high risk for CHD events:
1. Clinical CHD
2. Symptomatic carotid artery disease
3. Peripheral arterial disease
4. Abdominal aortic aneurysm
5. Diabetes
6. Two or more risk factors with > 20% risk for CHD (or myocardial infarction or CHD death) within 10 years
¢Major risk factors that affect your LDL goal:
1. Cigarette smoking
2. High blood pressure (140/90 mmHg or higher or on blood pressure medication)
3. Low HDL blood cholesterol (less than 40 mg/dl)
4. Family history of early heart disease (heart disease in father or brother before age 55; heart disease in mother or sister before age 65)
5. Age (men 45 years or older; women 55 years or older)

PROGRESS CHECK ON ACTIVITY 2 TRUE OR FALSE

4. T F Lower intakes (less than 7% of calories from

MULTIPLE CHOICE saturated fat and less than 200 mg/day of cho-

lesterol) are recommended as part of a thera-

1. Which of the following is incorrect? peutic diet for adults with elevated LDL blood
cholesterol.

a. When the total calorie intake is 2200, limit sat-
urated fat intake to 24 g or less.

b. When the total calorie intake is 2800, limit sat-
urated fat intake to 31 g or less.

¢. When the total calorie intake is 2000, limit sat-
urated fat intake to 18 g or less.

d. When the total calorie intake is 2500, limit sat-
urated fat intake to 28 g or less.

5. T F Fat functions in the body as the major protec-
tion for the womb and the fetus in a pregnant
woman.

6. T F Regular ground beef (3 0z) has three times
more fat than extra-lean ground beef (3 0z).

7. T F Smoking cigarettes is a one of the major risk
factors that affect a person’s LDL goal.

8. T F The risk of CHD increases when one has

2. Cholesterol: prostate cancer.
a. in blood is determined by height.
b. is a key component of cell membranes. FILL-IN
¢. in shrimp is more than that in eggs. 9. The reading for high blood pressure is
d. is found in some plant foods.
3. Describe the key recommendations for a specific 10. The level of low HDL blood cholesterol is
population group. .
a. Keep.total fat i.ntake between 30 to 35% of 11. What is highest percentage of total trans fats con-
calories for children 2 to 3 years of age. sumed by Americans?

b. Keep total fat intake between 35 to 40% of

calories for children 2 to 3 years of age. DEFINE
c. Keep total fat intake between 25 to 35% of

calories for children 4 to 11 years of age. 12. LDL:
d. Keep total fat intake between 25 to 35% of

calories for adolescents 11 to 18 years of age. 13. Lipoprotein:
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14. CHD:

15. EPA:

16. DHA:
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Vitamins and Health
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Activities: 1% hours
Optional examination: % hour

OBJECTIVES

Upon completion of this chapter, the student should be able to do the
following:

1.
2.

Describe the general characteristics of vitamins.

Identify the fat-soluble vitamins and list:

their functions

. their food sources

the results of a deficiency or excess

. the conditions requiring an increase

. the specific characteristics of each

dentlfy the water-soluble vitamins and list:

their functions

. their food sources

the results of a deficiency or excess

. the conditions requiring an increase

e. the specific characteristics of each

State RDA/DRIs for selected vitamins and discuss amounts of foods needed
to meet the requirements.

Discuss health risks associated with massive intake of vitamins to prevent
or treat disease.

Evaluate the effectiveness of megavitamin intake.

Indicate population groups for whom vitamin/mineral supplements may
be necessary.
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GLOSSARY

Carotene: a yellow pigment in plants that can be con-
verted to vitamin A in the intestinal wall.

Cheilosis: a condition in which lesions appear on the lips
and the angles of the mouth (cracks).

Coenzyme: a substance such as a vitamin that can attach
to the inactive form of an enzyme to make it an active
compound or complete enzyme.

Collagen: a gelatin-like protein substance found in con-
nective tissue and bones; a cementing material be-
tween body cells.

Dermatitis: inflammation of the skin.

Enzyme: a compound that speeds up the rate of a chemi-
cal reaction without itself being changed in the process.

Glossitis: inflammation of the tongue.

Hypervitaminosis: a toxic condition caused by excessive
accumulation of a vitamin in the body.

Intrinsic factor: a factor found inside a system. An in-
trinsic factor is a glycoprotein secreted by the gastric
glands necessary for the absorption of vitamin B ,.

Megadose: a very large dose of a vitamin, 5 to 100 times
or more than the daily recommended allowance.

Organic: (1) containing carbon, a chemical definition;
(2) free of chemical fertilizers, pesticides, and addi-
tives; a definition used by the lay public. In this chap-
ter, organic refers to the first definition.

Osteomalacia: a disease occurring in adults in which
bones become softened; caused by a deficiency of vi-
tamin D and calcium. Adult rickets (see Rickets).

Osteoporosis: a disease in which calcium is lost from
bones, causing them to fracture easily.

Provitamin or precursor: an ingested substance that is
converted into a vitamin in the body. For example,
carotene is the precursor of vitamin A, and trypto-
phan is the precursor of niacin.

Rickets: the vitamin D- and calcium-deficiency disease in
children; results in bone malformation; equivalent to
osteomalacia in adults.

Scurvy: the vitamin C-deficiency disease; characterized by
loss of appetite and growth, anemia, weakness, bleed-
ing gums, loose teeth, swollen ankles and wrists, and
tiny hemorrhages in the skin.

BACKGROUND INFORMATION
What Are Vitamins?

1. Vitamins are essential organic substances needed daily
in very small amounts to perform a specific function
in the body. Although they are grouped under one
term because they all contain carbon, the essentiality
of vitamins for one species may not apply to another.

2. Vitamins cannot be manufactured by the human
body; they must be obtained from the diet. Monkeys

and guinea pigs need the same outside sources of vi-
tamins as humans do, whereas rabbits, rats, and dogs
are able to manufacture some of them in the body.

3. Vitamins are essential for growth and health. An
absence or deficiency of vitamins creates specific
disorders.

4. The amount of vitamins needed is very small. The
total daily requirement is less than 1 tsp.

5. Currently, 13 vitamins are identified as essential.
Continued research may identify additional essential
vitamins.

6. Synthetic vitamins are nutritionally equivalent to nat-
urally occurring vitamins.

What Can Vitamins Do?

1. In the digestive process, vitamins interact with other
vitamins and/or nutrients to enhance absorption.

2. Vitamins can function as coenzymes; that is, they can
work with enzymes to speed body chemical reactions.
They are used up in the reactions, whereas the en-
zymes remain unchanged.

3. Vitamins help release energy from biological reac-
tions during metabolism. They do not provide energy.

4. Vitamins are not a structural part of the body.

How 