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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

2. Chapter 4, Carbohydrates and Fats: Implications for Health

3. Chapter 11, Dietary Supplements

4. Chapter 13, Food Ecology

5. Chapter 14, Overview of Therapeutic Nutrition

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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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 (AI): 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 AI.

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.
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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:

1. U.S. National Academy of Sciences (NAS)

2. U.S. Department of Agriculture

3. U.S. Department of Health and Human Services

4. U.S. National Institute of Health

5. U.S. Surgeon General

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-

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 (AIs) have been set.

Individuals should use the AI as a goal for intake

where no RDAs exist. The AI 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, AIs 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

AIs for calcium, vitamin D, and fluoride.

• 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 AI. 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 Dietary

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 Dietary 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 Dietary 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.

• 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

12

in its crys-

talline form (i.e., fortified foods or supplements).

• 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.

61370_CH01_001_024.qxd 4/15/09 10:22 AM Page 6

CHAPTER 1 INTRODUCTION TO NUTRITION 7

• 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.

• 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.

Weight Management

Key recommendations for the general public:

• To maintain body weight in a healthy range, balance

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.

• 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.

• 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:

• 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.

• 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 

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.

• Achieve physical fitness by including cardiovascular

conditioning, stretching exercises for flexibility, and

resistance exercises or calisthenics for muscle

strength and endurance.

Key recommendations for specific population groups:

• 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:

• Consume a sufficient amount of fruits and vegetables

while staying within energy needs. Two c of fruit and

2-

1

⁄2 c 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.

• 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 c 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 c per day of fat-free or low-fat milk or

equivalent milk products.

Fats

Key recommendations for the general public:

• 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.

• 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:

• 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:

• 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.

• 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.

• Separate raw, cooked, and ready-to-eat foods while

shopping, preparing, or storing foods.

• Cook foods to a safe temperature to kill micro-

organisms.

• Chill (refrigerate) perishable food promptly, and de-

frost foods properly.

• 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:

• 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.
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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 Dietary 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.

• 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.

• 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).

• Moderation—Choose forms of foods that limit intake

of saturated or trans fats, added sugars, cholesterol,

salt, and alcohol.

• Activity—Be physically active every day.

FIGURE 1-1 MyPyramid: Steps to a Healthier You

Source: Courtesy of the USDA.

FIGURE 1-2 MyPyramid: The Food Groups

Source: Courtesy of the USDA.
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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:

• What actions should be taken for a healthy diet

• How these actions can be implemented

• 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 

1

⁄2 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 c of ready-to-eat cereal

flakes, or 

1

⁄2 c 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 c

of raw or cooked vegetables or vegetable juice, or 2 c of

raw leafy greens can be considered as 1 c 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-

1

⁄2 c 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 c of fruit or

100% fruit juice, or 

1

⁄2 c of dried fruit, can be considered

as 1 c 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 c of milk or yogurt, 

1-

1

⁄2 ounces of natural cheese, or 2 ounces of processed

cheese can be considered as 1 c from the milk group.

Consume 3 c 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 c 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; 

1

⁄4 c

cooked dry beans; or 

1

⁄2 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-

1

⁄2 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.
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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

1

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

1

have a total dis-

cretionary calorie allowance of 267 calories.

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

TABLE 1-1 Daily Amount of Food from Each Group

Calorie Level 1000 1200 1400 1600 1800 2000 

Fruits 1 cup 1 cup 1.5 cups 1.5 cups 1.5 cups 2 cups 

Vegetables 1 cup 1.5 cups 1.5 cups 2 cups 2.5 cups 2.5 cups 

Grains 3 oz–eq 4 oz–eq 5 oz–eq 5 oz–eq 6 oz–eq 6 oz–eq 

Meat and Beans 2 oz–eq 3 oz–eq 4 oz–eq 5 oz–eq 5 oz–eq 5.5 oz–eq 

Milk 2 cups 2 cups 2 cups 3 cups 3 cups 3 cups 

Oils 3 tsp 4 tsp 4 tsp 5 tsp 5 tsp 6 tsp 

Discretionary calorie allowance 165 171 171 132 195 267 

Calorie Level 2200 2400 2600 2800 3000 3200 

Fruits 2 cups 2 cups 2 cups 2.5 cups 2.5 cups 2.5 cups 

Vegetables 3 cups 3 cups 3.5 cups 3.5 cups 4 cups 4 cups 

Grains 7 oz–eq 8 oz–eq 9 oz–eq 10 oz–eq 10 oz–eq 10 oz–eq 

Meat and Beans 6 oz–eq 6.5 oz–eq 6.5 oz–eq 7 oz–eq 7 oz–eq 7 oz–eq 

Milk 3 cups 3 cups 3 cups 3 cups 3 cups 3 cups

Oils 6 tsp 7 tsp 8 tsp 8 tsp 10 tsp 11 tsp 

Discretionary calorie allowance 290 362 410 426 512 648 

Source: Courtesy of the USDA.
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TABLE 1-2 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.

TABLE 1-3 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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TABLE 1-4 Sample Weekly Sample Menus for a Daily 2000 Calorie Intake Diet

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

BREAKFAST

Breakfast burrito 

1 flour tortilla 

(7” diameter)

1 scrambled egg

(in 1 tsp soft

margarine)

1

⁄3 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

1

⁄4 cup shredded ro-

maine lettuce

1

⁄8 cup sauteed

mushrooms (in

1 tsp oil)

1 

1

⁄2 ounce part-

skim mozzarella

cheese

1 tsp yellow

mustard

3

⁄4 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

1

⁄2 cup saffron 

(white) rice

1 ounce slivered

almonds

1

⁄2 cup steamed 

broccoli

1 tsp soft

margarine

1 cup fat-free

milk

BREAKFAST

Hot cereal 

1

⁄2 cup cooked 

oatmeal

2 tbsp raisins

1 tsp soft

margarine

1

⁄2 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

1

⁄2 cup black

beans*

1

⁄2 cup iceberg 

lettuce

2 slices tomato

1 ounce low-fat

cheddar cheese

2 tbsp salsa

1

⁄2 cup avocado

1 tsp lime juice

1 unsweetened

beverage

DINNER

Spinach lasagna

1 cup lasagna

noodles, cooked

(2 oz dry)

2

⁄3 cup cooked

spinach

1

⁄2 cup ricotta

cheese

1

⁄2 cup tomato

sauce tomato

bits*

1 ounce part-skim

mozzarella

cheese

1 ounce whole

wheat dinner

roll

1 cup fat-free milk

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 tbsp diced

celery

1

⁄4 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

1

⁄2 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

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 

1

⁄4 cup chunky

vegetable soup

1

⁄2 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)

1

⁄2 cup tomato

sauce tomato

bits*

2 ounces extra

lean cooked

ground beef

(sauteed in 2

tsp vegetable

oil)

3 tbsp grated

Parmesan

cheese

Spinach salad

1 cup baby

spinach leaves

1

⁄2 cup tangerine

slices

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

1

⁄4 cup romaine

lettuce

2 slices tomato

3 ounces sliced

smoked turkey

breast*

1 tbsp mayo-type

salad dressing

1 tsp yellow

mustard

1

⁄2 cup apple slices

1 cup tomato

juice*

DINNER

Grilled top loin

steak

5 ounces grilled

top loin steak

3

⁄4 cup mashed po-

tatoes

2 tsp soft

margarine

1

⁄2 cup steamed

carrots

1 tbsp honey

2 ounces whole

wheat dinner

roll

1 tsp soft

margarine

1 cup fat-free milk

BREAKFAST

French toast

2 slices whole

wheat French

toast

2 tsp soft

margarine

2 tbsp maple

syrup

1

⁄2 medium grape-

fruit

1 cup fat-free

milk

LUNCH

Vegetarian chili

on baked

potato

1 cup kidney

beans*

1

⁄2 cup tomato

sauce w/

tomato tidbits*

3 tbsp chopped

onions

1 ounce lowfat

cheddar cheese

1 tsp vegetable oil

1 medium baked

potato

1

⁄2 cup cantaloupe

3

⁄4 cup lemonade

DINNER

Hawaiian pizza

2 slices cheese

pizza

1 ounce canadian

bacon

1

⁄4 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

BREAKFAST

Pancakes

3 buckwheat

pancakes

2 tsp soft

margarine

3 tbsp maple

syrup

1

⁄2 cup

strawberries

3

⁄4 cup honey-

dew melon

1

⁄2 cup fat-free

milk

LUNCH

Manhattan

clam 

chowder

3 ounces 

canned 

clams 

(drained)

3

⁄4 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)

1

⁄4 cup green 

and red bell

peppers

1

⁄2 cup bok 

choy

2 tbsp vegetable

oil

1 cup brown 

rice

1 cup lemon-

flavored iced

tea

(continues)
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TABLE 1-4 (continued)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

SNACKS

1 cup can-

taloupe

*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.

SNACKS

1

⁄2 ounce dry-

roasted

almonds*

1

⁄4 cup pineapple

2 tbsp raisins

SNACKS

1

⁄4 cup dried 

apricots

1 cup low-fat

fruited yogurt

1

⁄2 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

SNACKS

5 whole wheat

crackers*

1

⁄8 cup hummus

1

⁄2 cup fruit cock-

tail (in water or

juice)

SNACKS

1 ounce sun-

flower seeds*

1 large banana

1 cup low-fat

fruited yogurt

Total Grains (oz–eq) 6.0

Whole Grains 3.4

Refined Grains 2.6

Total Veg* (cups) 2.6

Fruits (cups) 2.1

Milk (cups) 3.1

Meat/Beans (oz–eq) 5.6

Oils (tsp/grams) 7.2 tsp/32.4 g

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

6

, mg

Vitamin B

12

, mcg

Vitamin C, mg

Vitamin E, mg (AT)

Vitamin A, mcg (RAE)

Dietary Folate Equivalents, mcg

1994

98

20

264

53

67

30

16

7.0

23

23

21

1.1

207

31

4715

1948

1389

432

1.9

21

1830

14

1.9

2.5

24

2.9

18.4

190

18.9

1430

558

TABLE 1-5 Nutrient Contribution from Weekly Menus in Table 1-4

Daily Average Daily Average

Food Group Over One Week Nutrient Over One Week

Grains

Vegetables*

Fruits

Milk

Meat & Beans

Oils

*Vegetable subgroups (weekly totals)

Dk-Green Veg (cups) 3.3

Orange Veg (cups) 2.3

Beans/Peas (cups) 3.0

Starchy Veg (cups) 3.4

Other Veg (cups) 6.6

Source: Courtesy of USDA.
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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 Dietary 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

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-

garding food selection.

5. Facilitate healthy lifestyles by encouraging clients to

expand their knowledge of nutrition.

6. Use approved food guides when assessing, planning,

and evaluating a client’s intake.

PROGRESS CHECK ON ACTIVITY 1

SHORT ANSWER

Define the following terms:

1. Calorie 

2. Health 

3. Nutrient 

4. Optimum nutrition 

5. Appropriate diet 

FILL-IN

6. Dietary recommendations to promote health and

prevent or delay the onset of diseases are known

as .

7. The recommended dietary allowances (RDAs) are 

.

8. Tolerable Upper Intake Levels (ULs) are 

.

9. Dietary Reference Intakes (DRIs) are 

.

10. An adequate intake is defined as what? 

DEFINE THESE ACRONYMS

11. FNB 

12. ADA 

13. EAR 

14. USDA 

15. AHA 

16. NCEP 

17. UL 

MULTIPLE CHOICE

Circle the letter of the correct answer.

18. Energy is:

a. the capacity to do work.

b. food that provides calories.

c. chemical substances in the body.

d. heat required to raise body temperature.

e. a and b

f. a, b, c, and d

19. There are grams in one ounce.

a. 2.285

b. 28.385

c. 1000

d. 36

20. Malnutrition is defined as:

a. impaired health due to undernutrition.

b. imbalance of nutrients.

c. excessive nutrients.

d. the inability of the body to use ingested

nutrients.

e. all of the above.

21. Nutritional requirements vary from nutrient to

nutrient because of which of these factors?

a. age

b. gender

c. physiological state

d. size

e. a, b, and d

f. a, b, c, and d

GENERAL QUESTIONS

22. What is MyPyramid? 

23. How does MyPyramid help the consumers?

24. Define the milk, yogurt, and cheese group accord-

ing to MyPyramid. 

25. The Food Guidance System is based on two im-

portant food guides. They are: 

.

26. Name the seven chronic diseases in the United

States that are linked to risk factors associated

with diet. 

27. List four nutrition health problems that require

special dietary measures. 

28. Explain the difference(s) between the Dietary

Guidelines for Americans and MyPyramid Food

Guidance System. 
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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 Dietary 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.

AC T I VI T Y 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.

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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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., 

1

⁄2 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.

Step 2. 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).

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.

Step 3. 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.

Step 4. Get enough of these nutrients.

Most Americans don’t get enough dietary fiber,

vitamin A, vitamin C, calcium, and iron in their

TABLE 1-6 Single vs. Double Serving

Example

Single Double

Serving %DV Serving %DV

Serving Size 1 cup 2 cups 

(228 g) (456 g)

Calories 250 500

Calories from 110 220

Fat

Total Fat 12 g 18 24 g 36

Trans Fat 1.5 g 3 g

Saturated Fat 3 g 15 6 g 30

Cholesterol 30 mg 10 60 mg 20

Sodium 470 mg 20 940 mg 40

Total Carbohydrate 31 g 10 62 g 20

Dietary Fiber 0 g 0 0 g 0

Sugars 5 g 10 g

Protein 5 g 10 g

Vitamin A 4 8

Vitamin C 2 4

Calcium 20 40

Iron 4 8

Source: Courtesy of the FDA.

FIGURE 1-3 Sample Label of Macaroni and Cheese

Source: Courtesy of the FDA.
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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.

Step 5. 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

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.

Step 6. 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).

BOX 1-1 General Guide to Calories 

40 calories is low 

100 calories is moderate 

400 calories or more is high

Source: Courtesy of the FDA.

TABLE 1-7 Examples of DVs vs. %DVs, 

Based on a 2000 Calorie Diet

Nutrient DV %DV Goal

Total Fat 65 g ϭ 100%DV Less than

Sat Fat 20 g ϭ 100%DV Less than

Cholesterol 300 mg ϭ 100%DV Less than

Sodium 2400 mg ϭ 100%DV Less than

Total 

Carbohydrate 300 g ϭ 100%DV At least

Dietary Fiber 25 g ϭ 100%DV At least
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Refer to Step 6 in Figure 1-3, as shown below:

Quick Guide to %DV:

• 5% or less is low

• 20% or more is high

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

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

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

(two servings)? You would double that amount, eat-

ing 36% of your daily allowance for total fat.

Coming from just one food, that amount leaves

you with 64% of your fat allowance (100% Ϫ36%

ϭ64%) for all of the other foods you eat that day,

snacks and drinks included. See Figure 1-4.

The %DV can be used for:

Comparisons: The %DV also makes it easy for you to

make comparisons. You can compare one product

or brand to a similar product. Just make sure the

serving sizes are similar, especially the weight (e.g.,

gram, milligram, ounces) of each product. It’s easy

to see which foods are higher or lower in nutrients

because the serving sizes are generally consistent

for similar types of foods, except in a few cases such

as cereals.

Nutrient Content Claims: Use the %DV to help you

quickly distinguish one claim from another, such

as “reduced fat” vs. “light” or “nonfat.” Just com-

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

the day stays below 100%DV.

Health Claims

You may have noticed that some labels have health claims

and some do not. At present, the FDA permits six groups

of qualified health claims subject to enforcement discre-

tion. They include the following.

1. Qualified Claims About Cancer Risk

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

ian, gastric, and pancreatic cancers

b. Calcium and colon/rectal cancer and calcium and

recurrent colon/rectal polyps

c. Green tea and cancer

d. Selenium and cancer

e. Antioxidant vitamins and cancer

2. Qualified claims about cardiovascular disease risk

a. Nuts and heart disease

b. Walnuts and heart disease

c. Omega-3 fatty acids and coronary heart disease

FIGURE 1-4 Fat Allowance and %DV: Low vs. High Consumption

Source: Courtesy of the FDA.
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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

lipoprotein (LDL) (Ͼ 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 Ͻ100 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

61370_CH01_001_024.qxd 4/15/09 10:22 AM Page 21

22 PART I NUTRITION BASICS AND APPLICATIONS

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: , , 

, , 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.
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16. Define these acronyms:

a. NIH

b. CHD

c. LDL

d. HDL

e. FDA

f. NCEP

g. ATP
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OBJECTIVES

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

following:

1. 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.

2. Determine the economic considerations that affect food intake.

3. Identify some common problems in the nutritional status of individuals

in the United States.

4. Explain the ways that illness affects food acceptance.

5. 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.

AC T I VI T Y 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
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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 tbsp 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–O, and milk. It

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.

6. T F Lifestyles change as society’s values change.

7. T F 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.
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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.

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:

a. dislike of citrus fruits.

b. inability to digest foods containing vitamin C.

c. ignorance of the daily need for vitamin C.

d. lack of funds to purchase citrus fruits.

e. any of the above.

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.

c. cancer.

d. diabetes.

AC T I VI T Y 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 2-1 Comparison of Eating Patterns of Certain U.S. Cultural Groups with the Basic Four Food Groups

Foods Seldom

Culture Group Foods Widely Used Used Comments

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

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:

Milk

Milk

Milk

Milk

Milk

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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TABLE 2-1 (continued)

Foods Seldom

Culture Group Foods Widely Used Used Comments

c. Japanese Americans

5. Native American

a. Reservation and 

Rural

b. City

Meat Group: salt and fresh-water

fish, both steamed and eaten raw

(sushi); beef, pork, eggs, poultry

Fruit/Vegetable Group: all vegeta-

bles and fruits, soy bean products,

sesame seeds

Bread/Cereal Group: all complex

carbohydrates, especially rice

Milk Group:

Meat Group: wild game, waterfowl,

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

Milk

Milk

The Issei retains the traditional food

pattern: Nisei, Sansei, and espe-

cially Yansei likely to mix patterns

or follow Western eating patterns.

Traditional diet low in total fat, cho-

lesterol, and animal protein (be-

cause only small amounts used

mixed with other foods). Diet is

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; helpful:

pickled plums and rice gruel.

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.

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

Religion Foods and Beverages Prohibited Comments

Orthodox Jewish

Muslim

Seventh Day

Adventist

Christian

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

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.

Breakfast Lunch

1 c cornmeal mush 1 slice fried Indian bread

1 tbsp sugar 1 c pinto beans

1 tsp margarine

1

⁄2 squash

*1 c milk, fresh, or 

1

⁄2 c 1 apple

evaporated 1-

1

⁄2 oz cheese

1 c orange juice coffee, if desired

coffee, if desired
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Dinner Snacks (if desired)

3 oz venison roast any fruits

1

⁄2 c fried potatoes oatmeal/raisin cookies

greens of choice

blackberries

yogurt or buttermilk

*If tolerated
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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.

5. Explain the method of measuring protein in the body.

6. 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.

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 protos, 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.

AC T I VI T Y 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.
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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-

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).
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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.

PROGRESS 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.

5. Adults require essential amino

acids, and infants require essential

amino acids.

a. 8, 7

b. 8, 9

c. 7, 8

d. 6, 7

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

a. is needed by the body.

b. cannot be synthesized by the body.

c. 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:
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a. increased greatly.

b. reduced sharply.

c. about the same as usual.

d. reduced by half.

8. For protein synthesis to occur:

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.

AC T I VI T Y 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

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:

• 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.

TABLE 3-1 Protein Content of Some Selected

Foods Using the Exchange List

Values*

Food Serving Size Protein (g)

Cheese, cheddar 1 oz 7

Cheese, cottage

1

⁄4 c 7

Cheese, parmesan, grated 2 tbsp 7

Milk 1 c 8

Egg 1 7

Asparagus, cooked

1

⁄2 c 2

Leafy green vegetable,

cooked

1

⁄2 c 2

raw 1 c 2

Green peas, cooked

1

⁄2 c 3

Potato, baked 1 small 3

Squash, winter, cooked 1 c 3

Beef, pork, lamb 1 oz 7

Poultry 1 oz 7

Bread 1 slice 3

Crackers, saltines 4 3

Wild game, any 1 oz 7

Fish, any 1 oz 7

Tuna, canned

1

⁄4 c 7

Peanut butter 1 tbsp 7

Tomato juice/vegetable juice

1

⁄2 c 2

Broccoli, cooked

1

⁄2 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.
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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

12

, 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.
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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 c 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

Meat equivalents Legumes, peas and beans,

nuts, textured vegetable 

proteins (soy meat 

analogs and other 

formulated plant 

protein products and 

spun soy isolates), eggs 2

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

TABLE 3-3 Food Groups for Strict Vegetarians

Major Daily

Food Groups Products Servings

Meat equivalents Legumes, peas and beans, 

nuts, textured vegetable 

proteins (soy meat 

analogs and other 

formulated plant 

protein products and 

spun soy isolates) *2

Milk equivalents Soybean milk, preferably 

fortified with calcium, 

vitamins B

2

and B

12

(if not fortified, supple-

ments, especially 

vitamin B

12

, 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.

TABLE 3-4 Sample Vegetarian Menus

Vegan Lacto-Ovo-Vegetarian

Breakfast

Orange juice Orange juice

Oatmeal/honey Cheese/mushroom omelet

Soy milk Whole wheat toast

Toasted soy wheat bread Tea

Tea

Lunch

Split pea soup Split pea soup

Peanut butter sandwich on Peanut butter sandwich

soy wheat bread on wheat bread

Fruit salad with sunflower Fruit and cottage cheese

seeds Salad/mayonnaise

Almonds/raisins Milk

Tea

Dinner

Vegetable soup Vegetable soup

Green salad with nuts and Green salad with nuts

seeds and seeds

Soybean croquettes fried Whole wheat bread with

in oil margarine 

Pears Yogurt with oranges

Soybean milk

and strawberries

Tea or milk
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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

12

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-

GRAIN

LEGUMES

NUTS

SEEDS

Peanut butter sandwich 

Baked beans with rolls or bread

Lentil casserole with

nut topping

Garbanzo and sesame seed

spread (Tahini)

Split pea soup with sesame

seed crackers

Snacks, peanuts, sunflower 

seeds, pumpkin seeds, raisins, 

and walnuts

Blackeyed peas and rice

(Hopping John)

Refried beans (or frijoles) and

corn tortillas

Soybean curd (tofu) and rice

FIGURE 3-1 Complementary Vegetable Proteins

Examples of Common Foods Eaten Together That Supply Essential Amino Acids
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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

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.

Hair changes

Kwashiorkor Nutritional Marasmus

Normal hair

Old man’s face

Thin muscles

Thin fat

No edema

Very underweight

Thin muscles

Fat present

Edema

Misery

FIGURE 3-2 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.

Underweight
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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

2. Vitamin A

3. Iron

4. Vitamin B

12

5. Thiamin

6. Riboflavin

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.

Case Study

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 lb., 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 lb. 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. 

a. Strict vegetarian diets are at

risk of being deficient in

this nutrient.

b. Strict vegetarian diets are

generally adequate in this

nutrient.
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OBJECTIVES

Carbohydrates and Health

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

1. Identify the types of carbohydrates, their fuel value, and storage methods.

2. Summarize the major functions and food sources of carbohydrates.

3. Discuss nutritive and nonnutritive sweeteners.

4. Evaluate blood glucose level as an indicator of certain body conditions.

5. Define fiber and list its functions and food sources.

6. Discuss health problems associated with excess sugar or low-fiber intake.

7. 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. Discuss body utilization of essential fatty acids and cholesterol.

4. Explain the difference between saturated and unsaturated fatty acids and

identify their food sources.

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

body weight.

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

intake.
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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.

AC T I VI T Y 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,

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:

• 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:

• Males: AI is 38 g/day

• Females, not pregnant: AI 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.

TABLE 4-1 Classification of Carbohydrates

Carbohydrates

Starches Sugars

Kinds and Sources Kinds and Sources

Polysaccharides Monosaccharides

1. Starch—cereals 1. Glucose—blood sugar

grains 2. Fructose—sugar found 

vegetables in fruit

2. Dextrin—digestion 3. Galactose—digestion 

product product

infant formula Disaccharides

3. Cellulose*—stems, leaves 1. Sucrose—table sugar

coverings 2. Lactose—sugar found

seeds in milk

skins, hulls 3. Maltose—germinating 

4. Pectin*—fruits seed

5. Glycogen—muscle and 

liver

*Nondigestible.
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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 Dietary 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.

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.

TABLE 4-2 Carbohydrate Content of Some 

Selected Foods

Food Serving Carbohydrate

Size Content

Milk, skim 1 c 12 g

Milk, whole 1 c 12 g

Bread 1 slice 15 g

(white or whole wheat)

Oatmeal

1

⁄2 c (cooked) 15 g

Green peas 

1

⁄2 c 15 g

(frozen or canned)

Puffed wheat 1

1

⁄2 c 15 g

Popcorn (popped) 3 c 15 g

Yam, sweet potato

1

⁄3 c 15 g

Mushrooms, cooked

1

⁄2 c 5 g

Asparagus

1

⁄2 c 5 g

Green beans

1

⁄2 c 5 g

Strawberries, raw/ 1

1

⁄4 c 15 g

whole/unsweetened

Pineapple juice 

1

⁄2 c 15 g

(unsweetened)

Cantaloupe, cubed

1

⁄3 melon 15 g

Angel food cake

1

⁄12 cake 15 g

Ice cream, any flavor

1

⁄2 c 15 g

Granola

1

⁄4 c 15 g

Cheese pizza, thin crust

1

⁄4 of 10ЈЈ pie 30 g

Chile, with beans 1 c 30 g

Frozen fruit yogurt

1

⁄3 c 15 g

61370_CH04_047_060.qxd 4/14/09 9:51 AM Page 51

52 PART I NUTRITION BASICS AND APPLICATIONS

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

a role 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.

TABLE 4-3 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 3–4

Brownie 50 gm 22.5

Carbonated beverages 12 oz 38–41

Chocolate 2 oz 35–43

Granola (average of 

all brands)

1

⁄4 c 7–8

Honey 1 tbsp 14–16

Ketchup 1 tbsp 4–6

Nondairy creamer 1 tbsp 9–11

Pineapple juice 8 oz 28–31

Tomato, red (raw) 1 tomato 4–6

Tomato paste (canned)

1

⁄2 c 23–27

Yogurt (sweetened) 8 oz 30–40

*Types of sugars in each food not differentiated. Calories for

each item may be obtained by multiplying total ϫ4.

Source: Adapted from Food Nutrients Database, www.usda.gov.
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5. 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.

6. 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.

PROGRESS CHECK ON ACTIVITY 1

SHORT ANSWERS

1. 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

b. 1 c whole kernel corn

c.

1

⁄10 of a devil’s food cake with icing (from

a mix)

d. 1 slice wheat bread

e.

1

⁄2 c zucchini squash

f.

1

⁄2 c cooked oatmeal

2. 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.

a.

1

⁄2 c green beans, cooked

b.

1

⁄2 c cooked carrots

c. 1 baked potato

d. 1 sweet potato

e. 1 stalk broccoli

f.

1

⁄2 c lettuce, chopped

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.

a. plain popcorn and an apple

b. taffy and raisins

c. noodles with butter

d. sherbet and 7-Up float

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.

19. Insulin a. hormone that causes the

release of glucose into

the blood

20. Hyperglycemia b. glucose in the blood

21. Glycemia c. low blood glucose levels

22. Hypoglycemia d. high blood glucose levels

23. Glucagon e. hormone that affects the

uptake of glucose from

the blood into various

body cells

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

AC T I VI T Y 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:

1. A source of essential fatty acids

2. The most concentrated source of energy (9 kcals/g)

3. A reserve energy supply in the body

4. A carrier for the fat-soluble vitamins (A, D, E, and K)

5. A cushion and an insulation for the body

6. A satiety factor (satisfaction from a fatty meal)

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 ␣-linolenic acid while providing very low amounts

of saturated fatty acids.
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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.

TABLE 4-4 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

2000

a

20 g or less

2200 24 g or less

2500

b

25 g or less

2800 31 g or less

Notes:

a

The 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.

b

Percent 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.

TABLE 4-5 Differences in Saturated Fat and Calorie Content of Commonly Consumed Foods

Food Category Portion Saturated Fat Content (grams) Calories

Cheese

Regular cheddar cheese 1 oz 6.0 114

Low-fat cheddar cheese 1 oz 1.2 49

Ground beef 

Regular ground beef (25% fat) 3 oz (cooked) 6.1 236

Extra-lean ground beef (5% fat) 3 oz (cooked) 2.6 148

Milk 

Whole milk (3.25%) 1 c 4.6 146

Low-fat (1%) milk 1 c 1.5 102

Breads 

Croissant (med) 1 medium 6.6 231

Bagel, oat bran (4”) 1 medium 0.2 227

Frozen desserts 

Regular ice cream 

1

⁄2 c 4.9 145 

Frozen yogurt, low-fat

1

⁄2 c 2.0 110

Table spreads 

Butter 1 tsp 2.4 34

Soft margarine with zero trans fats 1 tsp 0.7 25

Chicken 

Fried chicken (leg with skin) 3 oz (cooked) 3.3 212

Roasted chicken (breast no skin) 3 oz (cooked) 0.9 140

Fish

Fried fish 3 oz 2.8 195

Baked fish 3 oz 1.5 129

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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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 liq-

uid vegetable oils, including soybean oil, corn oil, and

safflower oil. Plant sources of omega-3 polyunsaturated

fatty acids (␣-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)

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 trans-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.

TABLE 4-6 Contribution of Various Foods to

Trans Fat Intake in the American

Diet (Mean Intake = 5.84 g) 

a

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

b

5

a

The 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.

b

Includes 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.
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PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

1. Which of the following is incorrect?

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.

c. 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.

2. Cholesterol:

a. in blood is determined by height.

b. is a key component of cell membranes.

c. in shrimp is more than that in eggs.

d. is found in some plant foods.

3. Describe the key recommendations for a specific

population group.

a. Keep total fat intake between 30 to 35% of

calories for children 2 to 3 years of age.

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

calories for children 2 to 3 years of age.

c. Keep total fat intake between 25 to 35% of

calories for children 4 to 11 years of age.

d. Keep total fat intake between 25 to 35% of

calories for adolescents 11 to 18 years of age.

TRUE OR FALSE

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

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

lesterol) are recommended as part of a thera-

peutic diet for adults with elevated LDL blood

cholesterol.

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 oz) has three times

more fat than extra-lean ground beef (3 oz).

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

prostate cancer.

FILL-IN

9. The reading for high blood pressure is

.

10. The level of low HDL blood cholesterol is

.

11. What is highest percentage of total trans fats con-

sumed by Americans? 

DEFINE

12. LDL: 

13. Lipoprotein: 

TABLE 4-7 Relationship Between LDL Blood Cholesterol Goal and the Level of Coronary Heart Disease Risk

a

If Someone Has: LDL Blood Cholesterol Goal Is:

CHD or CHD risk equivalent

b

Less than 100 mg/dL

Two or more risk factors other than elevated LDL blood cholesterol

c

Less than 130 mg/dL 

Zero or one risk factor other than elevated LDL blood cholesterol

c

Less than 160 mg/dL

a

Information 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.

b

CHD (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 

c

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) 
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14. CHD: 

15. EPA: 

16. DHA: 
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OBJECTIVES

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

following:

1. Describe the general characteristics of vitamins.

2. Identify the fat-soluble vitamins and list:

a. their functions

b. their food sources

c. the results of a deficiency or excess

d. the conditions requiring an increase

e. the specific characteristics of each

3. Identify the water-soluble vitamins and list:

a. their functions

b. their food sources

c. the results of a deficiency or excess

d. the conditions requiring an increase

e. the specific characteristics of each

4. State RDA/DRIs for selected vitamins and discuss amounts of foods needed

to meet the requirements.

5. Discuss health risks associated with massive intake of vitamins to prevent

or treat disease.

6. Evaluate the effectiveness of megavitamin intake.

7. 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

12

.

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 Are Vitamins Named?

1. Vitamins are named by letters of the alphabet, some-

times with a number, such as vitamins A, B

1

, B

2

, C,

and D.

2. Vitamins are also given chemical names, for exam-

ple, retinol, ascorbic acid, thiamin, and riboflavin

refer to vitamins A, C, B

1

, and B

2

, respectively.

How Are Vitamins Classified?

Vitamins are classified into groups with regard to their

solubility in either fat or water.

1. The four fat-soluble vitamins are

a. vitamin A (retinol)

b. vitamin D (cholecalciferol)

c. vitamin E (tocopherol)

d. vitamin K (menadione)

2. The nine water-soluble vitamins are

a. vitamin C (ascorbic acid)

b. vitamin B complex:

vitamin B

1

(thiamin)

vitamin B

2

(riboflavin)

niacin

vitamin B

6

(pyridoxine)

vitamin B

12

(cobalamin)

folacin or folic acid

pantothenic acid

biotin
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Several vitamins exist in more than one chemical

form.

How Is Food Preparation Related to the

Solubility of Vitamins?

The solubility of vitamins is directly related to their re-

tention in foods during preparation.

1. Water-soluble vitamins are lost into cooking water.

For greater vitamin retention, the following general

guidelines apply:

a. Use only a small quantity of cooking water.

b. Use leftover cooking water for making gravies,

soups, and sauces. Do not discard it.

c. Minimize cutting food into pieces.

d. Use the shortest cooking time. Cooking with a lid

helps to shorten cooking time.

2. Fat-soluble vitamins are not affected by cooking and

preparation in water, but may be destroyed by:

a. high cooking heat, sun drying, or other forms of

dehydration.

b. oxidation that accompanies rancidity in fat. Fat-

soluble vitamins are found in fat.

How Are Vitamins Stored?

1. Excess fat-soluble vitamins are stored in body fat and

organs, especially the liver. This storage ability:

a. can delay deficiency for several months, even if the

host does not receive such vitamins in the diet.

b. means that the host needs a dietary supply every

other day instead of daily.

c. does not mean that the host is immune to large

doses. Megadoses are toxic to the body.

2. The body does not store excess water-soluble vita-

mins, but instead excretes them in the urine. As a

result:

a. Vitamin deficiency appears only a few weeks after

dietary deprivation.

b. The vitamins must be consumed daily.

c. Vitamin supplements do not have extra benefits if

a person is consuming an adequate diet. Any excess

is lost in the urine.

d. Some people assume that excess intake of water-

soluble vitamins is harmless. However, there are

reports documenting the ill effect of excess inges-

tion of these vitamins.

A summary of the characteristics of the two classes of

vitamins is found in Table 5-1.

AC T I VI T Y 1 :

The Water-Soluble Vitamins

REFERENCE TABLES

The water-soluble vitamins, as discussed in the back-

ground information, are ascorbic acid (vitamin C) and the

B vitamin complex. Tables 5-2 through 5-10 summarize

the specific characteristics of each of these vitamins. Study

them in preparation for the progress check that follows.

TABLE 5-1 A General Comparison of Water- and Fat-Soluble Vitamins

Vitamins

Criteria Water-Soluble Fat-Soluble

1. Medium in which soluble Aqueous, such as water Nonpolar, organic, such as oil, fat, or 

ether

2. Number known to be essential 

to humans 9 4

3. Number human body can synthesize 

if precursors are provided 1 2

4. Body storage capacity Minimal High

5. Body handling of excess intake Mainly excreted; low toxicity to body Optimal amount stored; rest excreted; 

toxicity to body high for two vitamins

6. Means of body disposal Urine Bile; if conjugated, urine

7. Urgency of dietary intake At short intervals, e.g., daily At longer intervals, e.g., weekly or 

8. Rapidity of symptom appearance monthly

if deficient

Fast Slow

9. Chemical constituents

C, H, and O; S, N, and Co in some C, H, and O only

vitamins
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TABLE 5-2 Vitamin C (Ascorbic Acid)

Food Results of Deficiency Conditions Specific

Functions Sources

†

or Excess Requiring Increase Characteristics

Essential in formation 

of collagen, a 

protein that binds 

cells together.

Needed to heal 

wounds build new 

tissue, and provide 

strength to sup-

porting tissue.

Aids formation of bone 

matrix and tooth 

dentin.

Absorbs iron, which 

promotes pro-

thrombin formation.

Helps maintain 

elasticity of blood 

vessels and 

capillaries.

Acts as an antioxidant, 

protecting the cells 

from oxidation.

Has a sparing effect on 

several vitamins, 

especially A, B, and E.

*See definition in glossary.

†

Drug used in treatment of tuberculosis.

**Oral contraceptive agents.

#

RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male: 90 mg/d

RDA. female: 75 mg/d

Excellent Sources

chili peppers, green

peppers

parsley

broccoli

kale

cabbage

strawberries

papaya

oranges (and juice)

lemons

grapefruit (and juice)

guava

tangerines

cantaloupe

watermelon

Good Sources

tomatoes (and juice)

white potatoes (with

skin on)

sweet potatoes

honeydew melon

pineapple

The only animal

source of vitamin C

is liver.

Deficiency

acute deficiency—

scurvy*

delayed wound 

healing

failure to thrive 

(children)

decayed and breaking

teeth

iron deficient gingivi-

tis anemia (if iron

intake is also low)

low resistance to in-

fection (especially

infants)

small vessel hemor-

rhage seen under

skin

easy bruising

Excess

(specific effects de-

pend on the individ-

ual’s tolerance

level)

rebound scurvy

interference with cer-

tain drugs

gastrointestinal upsets

and diarrhea

bladder irritations

kidney stones

interference with

anticoagulant drug

therapy

1. Vitamin C is easily

destroyed by heat,

storage, exposure

to air, dehydration

alkali (such as 

baking soda), and

lengthy exposure 

to copper and iron

utensils.

2. Vitamin C defi-

ciency is rare in de-

veloped countries,

but can occur in

any cases of serious

neglect such as

psychiatric prob-

lems, substance

abuse, advanced

age, and lack of

knowledge about

nutrition.

3. Extra care must be

taken in prepara-

tion of foods con-

taining vitamin C

to prevent exces-

sive loss:

a. use small

amount water

b. avoid prolonged

cooking

c. cut up just be-

fore use

d. avoid leftovers

e. cook quickly,

covered or

steamed

f. use any cooking

liquid (do not

drain)

Pregnancy and 

lactation

Malnutrition

Alcoholism/drug 

addiction

Infections, burns, 

injuries, fever

Certain drug thera-

pies, e.g., isoniazid,

†

OCAs**

High stress conditions

PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. A person on a strict vegetarian diet is most likely

to become deficient in which of the following

vitamins?

a. B

12

b. folacin

c. ascorbic acid

d. B

6

2. Vitamin B

6

requirements are increased:

a. with increased energy intake.

b. with increased protein intake.

c. when on a reduction diet.

d. with increased carbohydrate intake.
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3. A deficiency of vitamin B

12

produces:

a. pernicious anemia.

b. cheilosis.

c. microcytic anemia.

d. sickle cell anemia.

4. Research studies have shown that a 1 g dose of

vitamin C daily:

a. will reduce the total number of colds among

adults.

b. is no more effective against cold symptoms

than is 75 mg daily.

c. will lessen the effects of a hangover.

d. will be stored in the body.

5. Which condition(s) may result in folic acid

deficiency?

a. a strict vegetarian diet

b. use of contraceptive pills and/or pregnancy

c. malabsorption syndromes

d. all of the above

6. The RDA/DRI gives a safe and adequate intake for

ascorbic acid a 19–30 year old male as:

a. 400 IU per day.

b. 90 mg per day.

c. 2 to 3 mg per day.

d. 40 g per day.

7. Risks associated with megadose ascorbic acid in-

take include all except:

a. bladder infections.

b. possible increase in kidney stone formation.

c. diarrhea.

d. eye infections.

8. Ascorbic acid plays a major role in the formation

of which protein?

a. histidine

b. keratin

c. collagen

d. mucus

TABLE 5-3 Vitamin B

1

(Thiamin)

Food Results of Deficiency Conditions Specific

Functions Sources

†

or Excess Requiring Increase Characteristics

Releases energy from 

fat and carbohy-

drate.

Helps transmits nerve

impulses.

Breaks down alcohol.

Promotes better ap-

petite and func-

tioning of the

digestive tract.

*Beri-beri: means “I cannot.” Major symptoms are paralysis, heart, and vessel impairment.

†

RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male: 1.2 mg/d

RDA, female: 1.1 mg/d

Excellent Sources

sunflower seeds

sesame seeds

soybeans

wheat germ

peanuts

animal sources: liver,

kidney, pork

Good Sources

enriched cereals

enriched pasta

enriched or brown

rice

whole grains

oatmeal

animal sources: eggs,

poultry

Deficiency

acute: beri-beri*

subacute: loss of ap-

petite, vomiting, leg

cramps, mental de-

pression, edema,

weight loss

Excess

no evidence of toxicity

in excess amounts.

May create a short-

age of other B vita-

mins if taken

exclusively

The B vitamins have

four common prop-

erties:

1. All of them func-

tion as coenzymes

in biochemical

reactions.

2. All are water-

soluble.

3. All are natural

parts of yeast and

liver.

4. All promote the

growth of bacteria.

If there is a deficiency

in one of the B vita-

mins, there will be

deficiencies in the

others.

The B vitamins func-

tion together—

excess of one creates

greater need for the

others.

Converted rice con-

tains more thiamin

than other types of

rice.

Any condition that in-

creases metabolic

rate

Alcoholism

Old age (whether eld-

erly are on low-

calories diets or

not)

Pregnancy and lacta-

tion growth periods

People on fad diets

Illness/stress

conditions

Athletic training

(whenever extra

need for kcal)
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9. All of the following refer to vitamin B

12

except

which one?

a. It requires an intrinsic factor for absorption.

b. A deficiency results in pernicious anemia.

c. Food sources rich in vitamin B

12

include as-

paragus and broccoli.

d. Vitamin B

12

is necessary for normal red blood

cell formation.

10. Riboflavin is:

a. added to white flour for enrichment.

b. found abundantly in milk and cheese.

c. an essential nutrient.

d. all of the above

11. Niacin:

a. can be made by the body from tryptophan, an

essential amino acid.

b. is found in abundance in meats, poultry, and

fish.

c. is fat soluble.

d. is none of the above.

12. Pyridoxine:

a. is a coenzyme in protein metabolism and heme

formation.

b. is found in wheat, corn, meats, and liver.

c. aids functioning of the nervous system.

d. is all of the above.

13. Cobalamin:

a. requires an intrinsic factor from the stomach

for absorption.

b. should be supplemented in the average per-

son’s diet.

c. is toxic if taken in excess.

d. is none of the above.

TABLE 5-4 Vitamin B

2

(Riboflavin)

Food Results of Deficiency Conditions Specific

Functions Sources

†

or Excess Requiring Increase Characteristics

Releases energy from

fat, carbohydrate,

and protein.

Essential for healthy

skin and growth.

Promotes visual

health.

Functions in the pro-

duction of corticos-

teroids* and red

blood cells.

*Hormones of the adrenal cortex that influence or control key body functions.

†

RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male: 1.3 mg/d

RDA, female: 1.1 mg/d

Excellent Sources

milk

cheese

wheat germ

yeast

liver and kidney

Good Sources

meat, poultry, fish

eggs

dark green leafy

vegetables

dry beans and peas

nuts

Deficiency

lesions around the

mouth and nose

hair loss

scaly skin

failure to thrive (chil-

dren)

light sensitivity

clouding of the cornea

of the eye

weight loss

glossitis

Excess

no evidence yet that

this nutrient is

toxic in large

amounts

1. No evidence that

the requirement

for B

2

goes up as

kcal rise.

2. Few individuals in

the U.S. show any

deficiency.

3. Foods high in cal-

cium are usually

high in B

2

.

4. Before riboflavin is

absorbed it must be

phosphorylated

(combined with

phosphorus). Both

are found in milk

and cheeses.

5. Is sensitive to light;

should be kept in

opaque containers.

6. Cooking and dry-

ing may enhance

the availability.

7. Only partially

water-soluble.

8. If a deficiency oc-

curs, multiple B

vitamins are given

because of their

interrelationships.

9. B

2

is destroyed by

alkaline.

Increase in body size,

metabolic rate, or

growth rate, such as

pregnancy, lacta-

tion, and growth

Alcoholism

Poverty

Old age

Strict vegetarian diets

that prohibit meat,

eggs, and milk

Stress and malabsorp-

tion of nutrients

Any condition where

there is loss of gas-

tric secretions

(achlorhydria) may

precipitate a defi-

ciency

Following burns or

any surgical proce-

dure where there is

extensive protein

loss
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TABLE 5-5 Vitamin B

6

(Pyridoxine)

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Forms reactions

that break down

and rebuild

amino acids.

Produces antibodies

and red blood

cells.

Aids functioning of

the nervous sys-

tem and regener-

ation of nerve

tissue.

Changes one fatty

acid into another.

*RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male, female: 

1.3 mg/d

Excellent Sources

yeast

sunflower seeds

wheat germ

wheat bran

avocado

banana

animal source: liver

Good Sources

meats

poultry

fish

whole grains

nuts

Deficiency

decreased antibody

production

anemia

vomiting

failure to thrive

(children)

skin lesions

liver and kidney

problems

central nervous sys-

tem abnormalities:

confusion

irritability

depression

convulsions

Excess

no toxicity reported

with megadoses,

but dependency

may be induced

with large doses

1. B

6

deficiencies

occur almost en-

tirely in wealthy, de-

veloped countries.

2. The essential fatty

acid, linoleic, is

converted to arachi-

donic acid.

3. Converts trypto-

phan to niacin.

4. Involved in conver-

sions and catabo-

lism of all the

amino acids.

Increased protein

intake

Pregnancy

Use of oral contracep-

tive agents, isoniazid

Advancing age

14. Factors that may cause a deficiency of water-

soluble vitamins include:

a. taking no vitamin supplement.

b. fad diets.

c. high-fat diets.

d. none of the above.

15. A deficiency of vitamin C:

a. causes delayed wound healing.

b. decreases iron absorption.

c. increases capillary bleeding.

d. all of the above.

16. Water-soluble vitamins:

a. are generally stored by the body.

b. are destroyed by fats and oils.

c. are minimally excreted.

d. none of the above.

17. B complex vitamins:

a. function as coenzymes.

b. are best supplied by supplements.

c. can be synthesized by the body.

d. are excreted in feces.

18. Which of the following is the poorest source of

ascorbic acid?

a. cheddar cheese

b. baked potato

c. strawberries

d. coleslaw

AC T I VI T Y 2 :

The Fat-Soluble Vitamins

REFERENCE TABLES

The fat-soluble vitamins, as discussed earlier, are vita-

mins A, D, E, and K. Other than the general characteris-

tics noted, these vitamins bear no resemblance to

water-soluble vitamins nor to each other. In Tables 5-11

through 5-14 the specific characteristics of each fat-

soluble vitamin are outlined for easy reference. Study

them in preparation for this activity’s progress check.

ANTIOXIDANTS

Antioxidants are substances that may protect your cells

against the effects of free radicals. Free radicals are
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molecules produced when your body breaks down food;

they are also produced by environmental exposures such

as tobacco smoke and radiation. Free radicals can dam-

age cells, and may play a role in heart disease, cancer,

and other disorders. Antioxidants are molecules that can

safely interact with free radicals and terminate or pre-

vent the damaging effects of free radicals. Antioxidant

substances include the following:

• Beta-carotene

• Lutein

• Lycopene

• Selenium

• Vitamin A

• Vitamin C

• Vitamin E

Antioxidants are found in many foods. These include

fruits and vegetables, nuts, grains, and some meats, poul-

try and fish. Some potential health benefits of antioxi-

dants are:

1. Prevent or neutralize the negative effects of free

radicals.

2. Slow the aging process and protect against heart dis-

ease and strokes.

3. Prevent or interfere with the development of cancer.

4. Retard induced cell damage from exercise and/or en-

hance recovery.

Researchers are actively studying the role of antioxi-

dants in many human diseases. However, it will take years

before definitive results are available.

TABLE 5-6 Vitamin B

12 

(Cobalamin)*

Food Results of Deficiency Conditions Specific

Functions Sources

†

or Excess Requiring Increase Characteristics

Aids proper formation

of red blood cells.

Part of the RNA-DNA

nucleic acids; is

therefore essential

for normal function

of all body cells,

especially gastroin-

testinal tract,

nervous system.

Bone marrow

formation.

Used in folacin

metabolism.

Prevention of perni-

cious anemia.

*Folic acid deficiency is frequently associated with B

12

deficiency, creating a vicious cycle.

†

RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male, female:

2.4 µg/d

Animal products are

the main food

sources:

clams/oysters

organ meats

eggs

shrimp

chicken

pork

hot dogs

Deficiency

glossitis

anorexia

weakness

weight loss

mental and nervous

symptoms

abdominal pain

constipation/diarrhea

macrocytic anemia

and if intrinsic fac-

tor also missing:

pernicious anemia

(see #4 under

characteristics)

Excess

no toxicity observed;

but at high doses,

vitamins are consid-

ered drugs and

often create imbal-

ances in the func-

tioning of other

nutrients.

1. The normal liver

will store enough

B

12

to last for two

to five years.

2. B

12

is made only by

microorganisms in

the intestines.

3. Only 30%–70% of

what is consumed

is absorbed.

4. B

12

must bind to

the intrinsic factor,

which is a protein

secreted by the

stomach lining.

5. Calcium is also

necessary in this

reaction.

6. Absorption of B

12 

is

influenced by body

levels of B

6

.

7. The elderly are at

highest risk of de-

veloping pernicious

anemia.

8. Smooth, bland

foods are indicated

for megaloblastic

and pernicious ane-

mia (the mouth is

sore).

9. All foods needed for

blood cell produc-

tion included.

Strict vegetarian diet

(vegans)

Malabsorption

Stomach injury

Total gastrectomy

Pregnancy and

lactation

Old age
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VITAMINS AND THE PREPARATION AND

PROCESSING OF FOOD*

All foods undergo some processing and are subject to

varying degrees of vitamin loss in content or bioavail-

ability. Although processing techniques that minimize

nutrient loss are used, the vitamin content of foods can

decrease when processed.

Other factors that influence the vitamin content of

foods are growing conditions, genetic variation, and

postharvest or postmortem practices. The factors that

influence the vitamin content of vegetables, fruits, and

grain crops are soil conditions, including moisture level

and fertilizer use. The vitamin content of eggs, meat, and

milk is affected by animal breed and strain, health, level

of production, as well as the nutrient content of the ra-

tions fed.

After harvest, the vitamin C content of fruits and veg-

etables can dramatically decrease. Moreover, the stage of

maturity of the fruit or vegetable will influence the max-

imum content of vitamin C in the food.

Milling procedures for cereals result in a general loss

of vitamin content. To compensate for the loss, food prod-

ucts produced from flours are usually fortified with B vi-

tamins (thiamin, riboflavin, and niacin). A prime example

of a food fortified with vitamins is enriched bread.

Further, many breakfast cereals are heavily enriched with

vitamins.

Another major source of vitamin loss in foods occurs

during washing, blanching, and cooking. The extent of vi-

tamin loss is dependent on temperature, amount of water

used in the process, and cooking procedure. Usually the

loss of vitamin C in foods exceeds that of the B complex

and fat-soluble vitamins.

The use of antioxidants (BHT, TBHQ, ascorbic acid,

tocopherols) as preservatives significantly protect foods

from excessive vitamin loss. Reducing lipid oxidation and

oxidative rancidity in foods can prevent destruction of

TABLE 5-7 Niacin

Food Results of Deficiency Conditions Specific

Functions Sources

†

or Excess Requiring Increase Characteristics

Releases energy from

carbohydrates, pro-

tein, fat.

Synthesizes proteins

and nucleic acids.

Synthesizes fatty acids

from glucose.

*The 3 Ds of Pellagra symptoms: 1. Dermatitis (inflammation of the skin); 2. Diarrhea (inflammation of the gastrointestinal tract); 3.

Dementia (mental confusion); (if untreated: add death).

†

RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

RDA, male: 16 mg/d

RDA. female:

14 mg/d

Excellent Sources

yeast

peanuts and peanut

butter

soybeans

sesame seeds

sunflower seeds

animal sources: beef,

poultry, fish, organ

meats especially

high

Good Sources

meats

nuts

wheat germ

enriched cereals,

bread, pasta

Deficiency

acute: Pellagra*

subacute: weakness,

indigestion,

anorexia, lack of 

energy, cracked

skin, sore mouth

and tongue, failure

to thrive (children),

insomnia, irritabil-

ity, mental depres-

sion; damage to the

skin, gastrointesti-

nal tract, and cen-

tral nervous system

Excess (megadose

treatment for cer-

tain conditions)

severe flushing

glucose intolerance

gastrointestinal

disorders

irregular heartbeat

vision disturbances

liver damage

1. Niacin is synthe-

sized in the body

from tryptophan,

an essential amino

acid. Diets ade-

quate in protein

are adequate in

niacin.

2. Niacin is stable in

foods; it can with-

stand reasonable

periods of heat,

cooling, and

storage.

3. Niacin is water-

soluble; use the

cooking liquids 

(do not drain off).

Whenever more kcal

are consumed, e.g., 

pregnancy/lactation

illness

stress

chronic alcoholism

intestinal disorders

*

The information in this section has been modified from Food Processing Manual (2009), by Y. H. Hui. Published and copyrighted by Science

Technology System, West Sacramento, California. Used with permission.
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TABLE 5-8 Folic Acid (Folacin, Folate)

Food Results of Deficiency Conditions Specific

Functions Sources

**

or Excess Requiring Increase Characteristics

Synthesizes the nu-

cleic acids (RNA-

DNA).

Essential for break-

down of most of

the amino acids.

Necessary for

proper formation

of red blood cells.

*Highest in folacin

**RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

†

Pernicious anemia does not respond to iron and folacin; requires treatment with B

12

.

For adults 19–30 years

RDA, male, female:

400 µg/d

Excellent Sources

liver/kidney

yeast

oranges/orange juice*

green leafy vegetables

asparagus*

broccoli

wheat germ*

nuts

Good Sources

melons

sweet potato

pumpkin

Deficiency

slows growth, inter-

feres with cell

regeneration

Macrocytic Anemia

(red blood cells are

large and too few

and have less Hgb

than normal)

Megoblastic Anemia

(young red blood cells

fail to mature, re-

duction in white

blood cells; also his-

tidine, an amino

acid, not utilized)

Excess

no toxic effect from

megadose, but will

mask pernicious

anemias

†

, vitamin

supplements may

not contain more

than 0.1 mg/folacin

(by law)

1. When there is a

folic acid deficiency,

the diet must in-

clude all the other

nutrients needed to

produce red blood

cells, i.e., 

protein

copper

iron

B

12

/vitamin C

2. Persons with

macrocytic or

megoblastic anemia

have sore mouths

and tongues; soft

bland foods or liq-

uids may be needed.

3. Prolonged cooking

destroys most of the

folacin.

4. Folic acid deficiency

is common in the

third trimester of

pregnancy; the re-

quirement is six

times the normal

amount.

Whenever the meta-

bolic rate is high:

pregnancy/lactation

infections/fever

growth of malignant

tumors

hyperthyroidism

anemias

Excess alcohol intake

Use of oral contracep-

tive agents

Malabsorptive

disorders

Certain other diseases,

e.g., leukemia

Hodgkin’s disease

cancer

Use of drugs in anti-

convulsant therapy

When chemotherapy

is used for cancer

vitamins A, C, and E. Changing the pH of foods and re-

ducing lipid oxidation will also help to retard the damage

to and loss of carotenoids and oxygen-sensitive vitamins

in foods.

The vitamins that are sensitive to heat are vitamin D,

vitamin E, thiamin, riboflavin, pyridoxine, pantothenate,

and folic acid. Vitamins sensitive to oxygen are the fat-

soluble vitamins, ascorbic acid, thiamin, biotin, pan-

tothenate, and folic acid.

Under the laws and regulations governing food addi-

tives, vitamins or their derivatives are used as follows:

1. They serve as ingredients in dietary supplements. If

so, a separate law on dietary supplement also applies.

2. They serve as ingredients in medical food used under

clinical conditions, orally or intravenously.

3. They serve as ingredients in animal feeds.

4. They serve as food additives in fortifying foods. The

FDA issues requirements defining which vitamin can

be added to what foods and at what levels, accompa-

nied by additional restriction.

5. They serve as antioxidants in food processing.

A brief discussion will be provided here on the last ap-

plication. The vitamins with antioxidant activities are

ascorbic acid, tocopherol, and carotene. Ascorbic acid

will serve as an example for discussion. Ascorbic acid (vi-

tamin C) is used extensively in the food industry for two

important purposes:

• As a nutritional ingredient

• As a food additive to serve multiple processing

functions

Acting as an antioxidant, ascorbic acid can improve the

color, palatability, and related quality of many food prod-

ucts. Ascorbic acid in its reduced form becomes the

oxidized form, dehydroascorbic acid. It is an effective an-

tioxidant because it can remove available oxygen in its im-

mediate surroundings under most processing conditions.

Beverages

During the manufacture of beverages, especially fruit

juices, ascorbic acid is commonly added to improve sen-

sory profiles such as color and palatability.
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Fruits such as apples, bananas, and peaches show dis-

coloration when cut. When these fruits are processed to

produce fruit juices or purees, ascorbic acid may be added

during the crushing, straining, or pressing stages to pre-

vent enzymatic browning of the raw fruits.

Meat Products

Ascorbic acid is commonly used as an antioxidant in

cured meat processing with the following objectives:

1. To accelerate color development

2. To inhibit nitrosamine formation

3. To prevent oxidation

4. To avoid color fading

Fats and Oils

When fats and oils are exposed to heat, light, and air,

their unsaturated long-chain fatty acids readily oxidize.

This causes rancid odors and flavors because of the

TABLE 5-9 Pantothenic Acid

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Helps release energy

from carbohydrates,

fat, and protein.

Aids in formation of

cholesterol, hemo-

globin, and other

hormones.

Assists in synthesizing

certain fatty aids.

*AI obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

AI, male, female:

5 mg/d

Richest Sources

liver, kidney

fish

whole grains

Is found in every plant

and animal food

Deficiency

uncommon; not ob-

served under nor-

mal conditions

Induced deficiencies

cause headaches,

insomnia, nausea,

vomiting, tingling

of hands and feet

poor coordination

Excess

no toxicity observed

1. Most commonly

occurring of all the

vitamins

2. Name taken from

the Greek and

means “every-

where”

Rare Situations

severe malnutrition

(e.g., prisoner of

war, starving 

children)

TABLE 5-10 Biotin

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Acts as a coenzyme in

metabolism of fat

and carbohydrate.

*AI obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

AI, male, female:

30 µg/d

Richest Sources

liver/kidney

egg yolk

milk

yeast

Is found in almost all

foods

Deficiency

uncommon; intestinal

bacteria produces

biotin. can be in-

duced large-scale

use of raw eggs as

in tube feedings,

etc., may cause de-

velopment of symp-

toms such as:

nausea

muscle pain

dermatitis

glossitis

abnormal EKG

(electro-

cardiogram)

elevated cholesterol

level

1. Biotin can be bound

by avidin, a protein

in raw egg, and be-

comes unavailable

to the body.

Anyone consuming

raw eggs in quantity

Some infants under

age of 6 mo.
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TABLE 5-11 Vitamin A (Retinol)

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Enables eye to adjust

to changes in light

(formation of

rhodopsin in the

retina).

Helps maintain healthy

skin and mucous

membranes as well

as the cornea of the

eye.

Develops healthy teeth

and bones.

Aids reproductive

processes.

Synthesizes glycogen

in the liver.

Regulates fat metabo-

lism in formation of

cholesterol.

Aids formation of corti-

sone in the adrenal

gland.

*RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

**Deficiencies more uncommon in Western countries because of dietary abundance.

For adults 19–30 years

RDA, male: 900 µg/d

RDA. female:

700 µg/d

Excellent Sources

liver

eggs

carrots

cantaloupe

sweet potato

winter squash

pumpkin

apricots

broccoli

green pepper

dark green leafy

vegetables

Good Sources

tomatoes (and juice)

butter

margarine

peaches

Deficiency**

night blindness (in-

ability to see in dim

light)

keratinization (forma-

tion of a horny layer

of skin, cracking of

skin)

xerophthalmia

(cornea of eye be-

comes opaque,

causing blindness)

faulty bone growth,

defective tooth

enamel, less resist-

ance to decay

decreased resistance

to infection, im-

paired wound 

healing

Excess

highly toxic in exces-

sive doses (1–

3,000 µg RE/kg/

body weight)

accumulates in liver,

causing enlarge-

ment, vomiting,

skin rashes, hair

loss, diarrhea,

cramps, joint pain,

dry scaly skin,

anorexia, abnormal

bone growth, cere-

bral edema

1. Preformed vita-

min A (retinol) is

found only in ani-

mal sources.

2. Provitamin A

(beta carotene) is

found in plant

sources and is a

yellow-orange

group of pig-

ments. It is called

a precursor.

3. Xerophthalmia is

an important

world health

problem: more

than 1,000,000

children go blind

yearly, especially

in developing

countries.

4. Very low-fat diets

decrease

absorption.

5. Vitamin A must

be bound to pro-

tein for transport.

6. Bile salts must be

in the intestine

for absorption.

7. Is stable at usual

cooking tempera-

tures. Cover pan

recommended.

8. Processing and

advance prepara-

tion cause only

minimal loss.

9. Hypervitaminosis

is usually from

megavitamin

supplements.

10. Excess intake of

foods with beta

carotene may dis-

color skin but is

not harmful.

11. Beta carotene is

being considered

for prevention of

certain types of

skin cancer.

Self-neglect due to

psychiatric distur-

bances, old age,

alcoholism, lack of

nutritional

knowledge

Pregnancy and

lactation

Protein-deficient diets

Any condition of fat

malabsorption

Infectious hepatitis

Gallbladder diseases

Children and pregnant

women in poverty
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formation of low-molecular weight compounds. Special

formula preparation containing ascorbic acid can pre-

vent this undesirable condition.

Dough Products

In the manufacture of bakery products, adding ascorbic

acid to the flour improves both bread texture and loaf

volume. This ability of ascorbic acid to improve bread

dough has been appreciated since the 1930s.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. All except are good sources of vita-

min A.

a. egg yolks

b. potatoes

c. dark green and deep yellow vegetables

d. beef liver

2. Toxicity symptoms of vitamin A include all except:

a. joint pain, loss of hair, jaundice.

b. anorexia, fatigue, weight loss.

c. vasodilation, decreased glucose tolerance.

d. skin rash, edema.

3. Which of the following foods would you recom-

mend in order to increase a person’s vitamin A

intake?

a. grapefruit

b. egg whites

c. potatoes

d. pumpkin

TABLE 5-12 Vitamin D (Cholecalciferol)

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Promotes the absorp-

tion of calcium and

phosphorus in the

intestine.

Helps maintain blood

calcium and phos-

phorus levels for

normal bone

calcification.

Aids in formation of

bone matrix.

*AI obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

AI, male, female: 5

µg/d

Sources:

irradiated fortified

vitamin D milk

minimal amounts

present in fish, egg

yolk, butter

Primary food source

fish, liver (cod liver,

halibut liver) oils

Synthetic form

from irradiation of

plants; used most in

supplements and

dairy products

Principal source

sunlight; ultraviolet

rays penetrate a

cholesterol-like

substance in the

skin which is con-

verted to active vi-

tamin D in the

kidneys

Deficiency severe

rickets, serious decal-

cification of bones,

osteomalacia (ten-

der, painful bones

in adults), tooth

decay

Excess

high blood calcium

levels

kidney damage

growth retardation

vomiting, diarrhea,

weight loss

1. Ultraviolet light is

filtered out by

smog, fog, smoke,

and window glass.

2. Can be classified as

a hormone since it

can be made by the

body.

3. Milk, unless 

fortified, is a 

poor source of 

vitamin D.

4. As much as 95% of

ultraviolet rays for

conversion to vita-

min D may be pre-

vented in dark-

skinned races.

5. Vitamin D permits

30 to 35% absorp-

tion of ingested

calcium: without

it only 10% is

absorbed.

Invalids (housebound)

Individuals who are

rarely exposed to

sunlight

Premature infants

Children of strict veg-

etarians who drink

no fortified milk

Pregnancy and

lactation

Early childhood

Breast-fed infants

Any disease that inter-

feres with fat ab-

sorption or vitamin

D absorption

Chronic renal failure

Certain drug therapies

that interfere with

absorption

Dark-skinned people
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4. Vitamin D is needed by the body to:

a. digest protein.

b. absorb amino acids.

c. absorb calcium.

d. make collagen.

5. Fat-soluble vitamins:

a. may be altered by exposure to alkali.

b. are stable to ordinary cooking.

c. can store in liver and tissues.

d. all of the above.

6. Carotene, or provitamin A, is contained in signifi-

cant amounts in all of these except:

a. corn, cauliflower.

b. spinach, collard greens.

c. apricots, pumpkin.

d. green pepper, peaches.

7. Vitamin D:

a. enhances calcium and phosphorus absorption.

b. enhances mineralization of bones and 

cartilage.

c. lowers serum calcium levels.

d. all of the above.

8. Excess vitamin D:

a. is stored in adipose tissue and the liver.

b. can cause calcification of soft tissue such as

blood vessels and renal tubules.

c. is excreted in the urine.

d. a and b

9. The only demonstrated function of vitamin E in

humans is to:

a. increase sexual prowess.

b. increase fertility.

TABLE 5-13 Vitamin E (Tocopherol)

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

The only demonstrated

function is as an an-

tioxidant (protects

vitamin A and unsat-

urated fats from de-

struction; protects

red and white blood

cells from destruc-

tion by preventing

oxidation of cell

membrane).

Protects vitamin C and

fatty acids. Believed

to enter into bio-

chemical changes

that release energy.

Assists in cellular

respiration.

Helps synthesize other

body substances.

Helps maintain intact

cell membranes.

*RDA obtained from Dietary Reference Intakes (DRIs) in Table F-1.

†

Blood clots in veins.

**SGA = small for gestational age.

For adults 19–30 years

RDA, male, female:

15 mg/d

Best Sources (plant)

vegetable oils

margarines

shortenings

sunflower seeds

wheat germ

nuts

whole grains

Good Sources 

(animal)

liver

codfish

butter

human milk

Deficiency

none observed except

in premature in-

fants or SGA** 

infants

Excess

headache

nausea

fatigue

dizziness

blurred vision

skin changes

thrombophlebitis

†

1. Does not travel

well across pla-

centa of pregnant

women.

2. Is usually given

with vitamin A

when there is a vi-

tamin A deficiency.

3. Vitamin E content

of breast milk is

adequate for the

infant.

4. Many animal disor-

ders have re-

sponded to vitamin

E therapy but have

not been effective

for humans. For

this reason, vita-

min E is the most

controversial of all

vitamin therapies.

5. Contrary to popu-

lar opinion, excess

intake creates side

effects.

6. The role of vitamin

E as an antioxidant

is being linked to

retardation of the

aging process.

Premature infants (or

SGA)**

Whenever greater

amounts of polyun-

saturated fats are

ingested

Possibly in disorders

resulting in fat

malabsorption
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c. act as an antioxidant.

d. prevent heart disease.

10. The only known function of vitamin K is its:

a. use in forming blood-clotting factors.

b. antioxidant property.

c. antirachitic property.

d. antibiotic property.

MATCHING

Match the following statements with the letter of their

corresponding vitamin.

11. Inadequate intake

causes osteomalacia

and rickets.

12. Inadequate intake

causes poor night vi-

sion and skin infection.

13. Promotes normal blood

clotting.

14. Prevents destruction of

unsaturated fatty acids.

RESPONSIBILITIES OF HEALTH PERSONNEL

1. Treat clients’ vitamin deficiency diseases by supply-

ing the missing vitamin(s) as drug therapy (through

tablets, capsules, or intravenously) as an adjunct to

a high-protein, high-calorie balanced diet.

2. Treat borderline vitamin deficiencies by supplying

the appropriate diet and including rich sources of

the missing vitamin(s).

3. Be aware that some patients may not be able to take

food or medication by mouth. Nausea and anorexia,

common among people suffering from vitamin-

deficiency diseases, may require different forms of

ingestion.

4. Be aware that most outright deficiency diseases

occur among alcoholics, drug abusers, psychiatric

patients, the aged, low-income groups, or people on

extreme diets.

5. Be aware that borderline deficiencies cut across all

socioeconomic lines, and are caused by poor eating

habits and ignorance of essential nutrients.

6. Be prepared to give multivitamin and mineral sup-

plements to allow for the metabolic interrelation-

ships among the vitamins as well as their action as

catalysts and coenzymes.

7. Request extra vitamins for clients with conditions

that increase the metabolic rate.

8. Be aware that very low-fat diets lead to decreased in-

take and absorption of the fat-soluble vitamins.

9. Be aware that the fat-soluble vitamins A and D are

highly toxic in doses that greatly exceed the

DRIs/RDA.

10. Request fat-soluble vitamin supplements in aque-

ous form any time there is a disease where fat mal-

absorption occurs, such as celiac disease or cystic

fibrosis.

TABLE 5-14 Vitamin K (Menadione)

Food Results of Deficiency Conditions Specific

Functions Sources

*

or Excess Requiring Increase Characteristics

Prothrombin forma-

tion (prothrombin

is a protein that

converts eventually

to fibrin, the key

substance in blood

clotting)

Blood coagulation

**AI obtained from Dietary Reference Intakes (DRIs) in Table F-1.

For adults 19–30 years

AI, male: 120 µg/d

AI, female: 90 µg/d

The two sources are:

1. intestinal bacteria

and

2. food sources:

dark green 

vegetables

cauliflower

tomatoes

soybeans

wheat bran

small amounts in:

egg yolk

organ meats

cheese

Deficiency

hemorrhaging when

blood does not clot

Excess

irritation of skin and

respiratory tract

with the synthetic

form, menadione

toxicity found only in

newborns who are

administered doses

above 5 mg

causes excessive

breakdown of red

blood cells

brain damage

1. Deficiency is rare

since it is synthe-

sized by intestinal

bacteria. Food

sources not usually

needed by healthy

people.

2. The intestinal tract

of the newborn

may be free of bac-

teria for several

days.

3. Antibiotics kill the

natural bacteria in

the intestine.

Newborn infants

Persons on antibiotics

Persons with diseases

where there is

chronic diarrhea or

poor absorption

Possibly prior to

surgery

a. vitamin A

b. vitamin D

c. vitamin E

d. vitamin K 
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SUMMARY

Vitamins are organic compounds that are required in the

diet in very small amounts, but which perform very im-

portant functions. They are classified on the basis of sol-

ubility in either water or fat.

Fat-soluble vitamins are stored in the fats of foods and

in the body. Because of this, humans may not need a daily

source. Excess intakes of fat-soluble vitamins can be

toxic, especially vitamins A and D. Fat-soluble vitamins

can withstand factors such as heat and pressure.

Daily consumption of water-soluble vitamins is neces-

sary because the body does not store them. These vita-

mins are easily lost from food not properly prepared,

stored, or processed. While large doses of water-soluble

vitamins are usually not considered toxic, an excess in-

take of certain vitamins results in adverse side effects.

No vitamin provides energy, but some vitamins are

involved in releasing energy from the metabolism of car-

bohydrate, protein, and fat. Vitamins are considered as

coenzymes, and therefore do not undergo changes dur-

ing biological reactions.

Megavitamin therapy is a controversial topic. Pro-

moters have linked massive doses of vitamins with the

prevention and treatment of numerous human diseases,

but most of these “cures” remain unproven or have been

shown to be dangerous. Nutrients are considered drugs

when they are used in large doses for treating any disease.

At high doses, vitamins behave differently than at rec-

ommended doses. The Food and Drug Administration

(FDA) has tried but failed to limit or prohibit the sale of

megavitamins without a prescription.

Many people believe that “natural” vitamins are bet-

ter than synthetic ones, and that natural vitamins are

“pure” and contain no chemicals. Both beliefs are un-

true. The chemical structure of a synthetic and a natu-

ral vitamin is exactly the same, and the body cannot

distinguish between them. In addition, “natural” vita-

mins have synthetic substances holding them together.

There is only one difference between a natural and a syn-

thetic vitamin: the natural one costs two to three times

more.

Supplementing the diet with vitamins has been an-

other long-standing controversial issue. Most nutrition-

ists are in agreement that you cannot compensate for a

poor diet by taking a supplement; many foods contain

necessary nutrients not included in commercial supple-

ments. But some population groups are at high risk of vi-

tamin deficiency and probably need a supplement. These

groups include the following:

1. Women during pregnancy and lactation

2. Infants

3. Anyone on a diet containing fewer than 1000 calories

per day

4. Users of oral contraceptives

5. Alcoholics

6. Smokers

7. Strict vegetarians

8. Many senior citizens

9. Persons with certain illnesses or convalescing from

surgery

Other than for the last group, nutrient supplements

should not be taken in megadose quantities. They should

be administered in quantities that assist the person to

fulfill the DRI requirements.

The DRI requirements for males and females of 

51 years and over may not be high enough for the elderly.

Subclinical deficiencies have been identified in this pop-

ulation. Factors believed to be responsible are decreased

intake and impaired metabolism. Health professionals

should assist elderly clients in choosing supplements ap-

propriately, however, as many are unaware that some

vitamins are toxic in excess doses and that others inter-

fere with medications they may be taking or with diag-

nostic tests. Self-medicating with megavitamins without

directions from qualified health personnel can cause

great harm.

PROGRESS CHECK ON CHAPTER 5

MATCHING

Match the vitamin to the letter of the phrase that best

describes it.

1. Riboflavin

2. Thiamin

3. Vitamin B

6

4. Vitamin B

12

5. Niacin

Match the nutrients listed in the left column with the

major sources of those nutrients in the right column.

6. Vitamin B

12

7. Riboflavin

8. Vitamin C

9. Vitamin D

10. Beta carotene

a. Requirement is based on

the amount of carbohy-

drate in diet

b. May be synthesized from

the amino acid tryptophan

c. Deficiency causes cracked

skin around the mouth,

inflamed lips, and sore

tongue

d. Helps change one amino

acid into another

e. A cobalt-containing vita-

min needed for red blood

cell formation

a. orange juice

b. dark green leafy vegetables

c. sunshine

d. meats

e. milk
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TRUE/FALSE

Circle T for True and F for False.

11. T F Synthetic vitamins are nutritionally equiva-

lent to naturally occurring vitamins.

12. T F Vitamin losses from fruits and vegetables can

occur as a result of poor conditions of harvest-

ing and storage.

13. T F Natural and synthetic vitamins are used by the

body in the same way.

14. T F Vitamin K is required for the synthesis of

blood-clotting factors.

15. T F B vitamins serve as coenzymes in metabolic

reactions in the body.

16. T F There is no DRI/RDA for vitamin K because it

is produced by the body.

CLASSIFICATION

Classify the following phrases as descriptive of either

water-soluble or fat-soluble vitamins.

Water-soluble vitamins ϭa

Fat-soluble vitamins ϭ b

17. are stored in appreciable amounts in the

body.

18. are excreted in the urine.

19. require regular consumption in the diet

because storage in the body is minimal.

20. deficiencies are slow to develop.

21. include the vitamin B complex and vita-

min C.

22. ____ include vitamins A, D, E, and K.

MULTIPLE CHOICE

Circle the letter of the correct answer.

23. Which of the following food-preparation methods

is most likely to cause large losses of vitamins?

a. cooking fruits and vegetables whole and 

unpared

b. dicing fruits and vegetables into small pieces

c. cutting fruits and vegetables into medium-size,

chunky pieces

d. cutting just before serving time

24. When cooking vegetables to conserve vitamins,

which is preferred?

a. small amounts of water

b. large amounts of water

c. no water

d. addition of baking soda

25. Which vegetable preparation method tends to

conserve the most vitamins?

a. boiling

b. simmering

c. stir-frying

d. baking

26. Excessive vitamin intake has:

a. not been demonstrated to be beneficial in hu-

mans.

b. been shown to cause toxicity by some vitamins.

c. been shown to cause increased excretion of the

water-soluble vitamins.

d. all of the above.

27. An important role of the water-soluble vitamins is

to serve as:

a. enzymes.

b. hormones.

c. electrolytes.

d. coenzymes.

28. Vitamin/mineral supplements are generally rec-

ommended for because they are at higher

risk of developing deficiencies.

a. infants

b. pregnant and lactating women

c. strict vegetarians

d. persons with malabsorption diseases

29. One should avoid taking vitamin pills unless espe-

cially prescribed by one’s doctor because:

a. they are too expensive.

b. fat-soluble vitamins are stored in the body and

can build up to toxic levels.

c. water-soluble vitamins in excess of daily re-

quirements may become toxic to the liver.

d. edema can result from high blood levels of

water-soluble vitamins.

30. Good food sources of thiamin include all except:

a. lean pork, beef, and liver.

b. citrus fruits.

c. green leafy vegetables.

d. sunflower and sesame seeds.
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OBJECTIVES

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

1. Explain the role of minerals in regulating body processes.

2. List the essential minerals and their major functions.

3. Describe the characteristics of the minerals and the difference between

macro- and microminerals.

4. Identify major food sources of each mineral.

5. List the minerals for which there are RDAs and the amounts required to

maintain health.

6. Discuss factors that affect the absorption of minerals.

7. Describe the clinical effects of a deficiency or excess of each mineral.

8. Summarize food-handling procedures that minimize mineral loss.

9. Identify the major sources and functions of water in the body.

10. Evaluate the routes by which water is lost from the body.

11. Explain how fluid and electrolyte balance is maintained.

12. Analyze the recommended practices to maintain fluid and electrolyte

balance during athletic activity.
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GLOSSARY

Minerals

Gram (g): metric measure, 28.3 g ϭ 1 oz.; usually

rounded to 30 g for ease of calculation.

Hyper: excess of normal.

Hypo: less than normal.

Inorganic: a compound of inert elements such as minerals.

Macro: involving large quantities.

Micro: involving minute quantities.

Microgram (mcg): 1/1000 of a mg; 1/1,000,000 of a gram.

Milligram (mg): 1/1000 of a gram.

Organic: any compound containing carbon.

pH: degree of acidity or alkalinity of a solution; a pH of

7 is neutral; below 7 is acid; above 7 is alkaline.

Water

Electrolyte: an ionic (charged particle) form of a mineral.

Extracellular: fluids such as blood plasma and cere-

brospinal fluid; fluid around and between cells.

Fluid and electrolyte balance: maintenance of a stable

internal environment by means of regulation of the

water and minerals in solution within and around the

cells.

Interstitial: fluid found between the cells. Blood plasma

is often considered with it because of similarity in

composition.

Intracellular: fluid contained within a cell.

Osmolarity: osmotic pressure difference between pres-

sures across a membrane. Total number of dissolved

particles per unit of fluid outside the cell equals the

number of dissolved particles inside the cell.

Solute: solid matter in a solution.

BACKGROUND INFORMATION

Mineral Occurrences

Only 4% of human body weight is composed of minerals.

The other 96% is composed of water and the organic com-

pounds of carbon, hydrogen, oxygen, and nitrogen that we

know as carbohydrates, proteins, and fats. Minerals are

inorganic elements. When plant or animal tissue is

burned, the ash that remains is the mineral content.

Minerals are present in the body as inorganic compounds

in combination with organic compounds and alone.

Many minerals have been proven essential to human

nutrition, and there are others with unknown essential-

ity. Still other minerals enter the body as pollutants

through contamination of air, soil, and water.

Minerals vary widely in the amounts the body will ab-

sorb and excrete. Some minerals require the presence of

other minerals in the body to function properly. Some

minerals are transported by carriers in the body. Most

minerals are toxic when ingested at just slightly higher

than the safe and effective levels.

Mineral Classifications

Minerals are divided into two general categories—

macrominerals and microminerals—based on the quan-

tity in which they are found in the body.

The macrominerals are calcium (Ca), phosphorus (P),

potassium (K), sodium (Na), sulfur (S), magnesium (Mg),

and chlorine (Cl). The microminerals are iron (Fe), zinc

(Zn), manganese (Mn), fluorine (F), copper (Cu), cobalt

(Co), iodine (I), selenium (Se), chromium (Cr), and

molybdenum (Mo). Microminerals are frequently referred

to as “trace elements” because they are present in the

body in such small quantities (less than .005% of body

weight). These essential trace elements are required daily

in the body in the milligram range.

Mineral Essentiality and Functions

Those microminerals with functions not yet known are

not discussed here. The macro- and microminerals essen-

tial to human nutrition are the ones discussed. Essential

refers to those substances the body is unable to manufac-

ture; they must be available from an outside source.

Essential minerals improve growth and development and

regulate vital life processes.

Minerals are:

1. A part of the structure of all body cells.

2. Components of enzymes, hormones, blood, and other

vital body compounds.

3. Regulators of:

a. acid–base balance of the body.

b. response of nerves to stimuli.

c. muscle contractions.

d. cell membrane permeability.

e. osmotic pressure and water balance.

Mineral Acidity and Alkalinity

Since the acid–base balance (pH) of the body is regulated

by acid- and base- (alkaline) forming minerals, we can

group foods according to their predominant acid or base

mineral content.

Sodium (Na), magnesium (Mg), potassium (K), iron

(Fe), and calcium (Ca) are the minerals that produce an al-

kaline (base) residue (ash). The foods that are base (alka-

line) producing, with high levels of these minerals, include

most fruits and vegetables. The exceptions are plums,

prunes, and cranberries, which are acid-producing fruits.

The acid-forming elements are sulfur (S), phospho-

rus (P), and chlorine (Cl). The foods containing the

largest amounts of these minerals are the grains and pro-

tein foods (milk, cheese, meats, and eggs).
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Mineral Absorption and Solubility

Minerals are absorbed best by the body at a specific pH.

For instance, neither calcium nor iron will be absorbed

in an alkaline medium. They require an acid pH for ab-

sorption. The acid and base properties of minerals, then,

become an important consideration when planning for

maximum absorption of minerals and other nutrients.

Most of the minerals in foods occur as mineral salts,

which are generally water soluble. Minerals can be lost in

cooking water in much the same way that water-soluble

vitamins can. Therefore, foods should be cooked in the

smallest amount of water possible for the shortest length

of time and covered. Steam cooking and stir-frying meth-

ods conserve minerals. The water in which the foods have

been cooked should be reused in cooking other foods;

this recycles the minerals for the body.

For ease of discussion, Tables F-1 and F-2 in this chap-

ter refer to the tables inside the front cover. NAS refers

to the National Academy of Sciences.

WATER: A PRIMER

A meaningful discussion of minerals is not possible with-

out explaining the role of water. A major factor of the in-

ternal environment of the body is the fluid and electrolyte

balance. The fluid involved is water, and most of the elec-

trolytes are ionic forms of essential minerals. Specifically,

these are sodium (Na

ϩ

), potassium (K

ϩ

), magnesium

(Mg

ϩϩ

), calcium (Ca

ϩϩ

), chloride (Cl

–

), sulfate (SO

4

–

),

and phosphates (HPO

4

–

and H

2

PO

4

ϭ

).

Muscle tissue is relatively high in water content, while

adipose (fat) tissue is relatively low. Fifty to seventy per-

cent of adult body weight is water, depending on the

amount of fat tissue. The water content of the body falls

with age, unrelated to body weight. An infant has a higher

percentage of body water than an adult. Water beyond

one’s immediate needs cannot be stored for future use.

In a normal person, daily water intake equals output;

the balance is controlled. Thirst usually is a reliable guide

to such regulation in a healthy person.

Because minerals and water are so interrelated, there

is only one progress check for the two activities in this

chapter. This approach permits the student to integrate

the knowledge of minerals and water.

AC T I VI T Y 1 : 

The Essential Minerals: Functions, Sources,

and Characteristics

REFERENCE TABLES

Because each mineral has particular functions, food

sources, and specific characteristics, the student should

study Tables 6-1 to 6-16, which describe these factors in

detail. In this activity, we will specifically discuss only

calcium, potassium, sodium, and iron. The student

should follow the information in the corresponding ta-

bles for these and the other minerals.

CALCIUM

Calcium is the mineral present in the largest amount in

the human body. Ninety-nine percent of it is found in

the bones and teeth. The remainder (1%) is in body flu-

ids, soft tissue, and membranes. Refer to Table 6-1.

According to Table F-2, the DRI for calcium for an

adult is 1000 mg daily for a 30-year-old male or female.

The calcium equivalents for 1 c (8 oz) of milk are as fol-

lows: (1 c milk ϭ app. 300 mg calcium)

1. 8 oz yogurt

2. 1-

1

⁄2 oz cheddar cheese

3. 2 c cream cheese

4. 2 c cottage cheese

5. 1-

3

⁄4 c ice cream

6. 4 oz canned salmon with bones

7. 15 to 24 medium oysters

The absorption of calcium depends upon body need, vi-

tamin D, the amount of calcium in the body fluids, ratio

of calcium to phosphorus, and the acidity of the gastroin-

testinal tract. Calcium is stored in the bones and teeth, but

is withdrawn and replaced as serum calcium fluctuates,

maintaining a steady state. Calcium is excreted via feces

and urine. It is prevented from intestinal absorption by a

low vitamin D intake, by alkaline, and by binding agents

such as oxalic and phytic acid, which are naturally occur-

ring acids in certain vegetables. It is currently suspected

that a high protein intake over extended periods of time

can decrease the absorption and increase the excretion

of calcium. It is believed that the phosphorus content of

protein foods upsets the calcium-to-phosphorus ratio in

the food, the intestinal system, and the body.

One clinical disorder of calcium metabolism is osteo-

porosis, which is the thinning of bones through calcium

loss. The person with osteoporosis has less bone sub-

stance. The bones become thin and brittle, prone to

breaking easily. Compressed vertebra fractures are com-

mon. Osteoporosis is the most common bone disorder

in the United States, affecting women about three times

as often as men. Although the disorder is most often seen

in older women, it starts in early adulthood without

symptoms. The amount of bone an older woman has is

influenced by the amount of calcium in her diet through-

out her adulthood. Among the reasons women develop

osteoporosis more often than men are the following:

1. They have smaller body frames with less bone mass.

2. They eat many nonfattening foods that contribute lit-

tle calcium.
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TABLE 6-1 Calcium (Ca)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Aids bone and tooth

formation.

Maintains serum

calcium levels.

Aids blood clotting.

Aids muscle con-

traction and

relaxation.

Aids transmission of

nerve impulses.

Maintains normal

heart rhythm.

AI ϭAdequate Intakes. 

Adapted from Table F-2.

*Best source

**Some contain binding agents

†

With bones included

AI (mg/d)

Male & female

(19–30 y): 1000

Milk Group

milk and cheeses*

yogurt

Meat Group

egg (yolk)

sardines, salmon

†

Vegetable Group

*green leafy

vegetables**

legumes

nuts

Grain Group

whole grains

Deficiency

rickets (childhood dis-

order of calcium

metabolism from a

vitamin D deficiency

resulting in stunted

growth, bowed legs,

enlarged joints, espe-

cially legs, arms, and

hollow chest)

osteomalacia (adult

form of rickets: a

softening of the

bones)

osteoporosis (wide-

spread disorder, es-

pecially in women,

wherein bones be-

come thin, brittle,

diminish in size, and

break)

slow blood clotting

tetany (see Specific

Characteristics)

poor tooth formation

Excess

renal calculi (see

Specific

Characteristics)

hypercalcemia (de-

posits in joints and

soft tissue)

1. Body need is major

factor governing

the amount of cal-

cium absorbed.

Normally 30 to

40% of dietary cal-

cium is absorbed.

2. Presence of vita-

min D and lactose

(milk sugar) en-

hance absorption.

3. An acid environ-

ment in the gas-

trointestinal tract

enhances absorp-

tion (see acid base

balance).

4. Calcium in the

bones and teeth

are constantly

withdrawn and re-

placed to keep the

serum level stable.

5. The parathyroid

hormone controls

regulation.

6. The intake of cal-

cium and phospho-

rus should be 1:1

ratio for optimal

absorption.

7. Tetany is a condi-

tion resulting from

a deficiency of cal-

cium that causes

muscle spasms in

legs, arms.

8. Renal calculi are

kidney stones.

Ninety-six percent

of all stones con-

sist of calcium.

9. Overdoses of vita-

min D can cause

hypercalcemia, as

can prolonged in-

take of antacids

and milk.

10. Acute calcium defi-

ciency does not

usually occur with-

out a lack of vita-

min D and

phosphorus also.

Low intake (any age)

Low serum calcium

due to:

growth

pregnancy

lactation

Any condition that

causes excess with-

drawal, such as:

body casts

immobility

low estrogen levels
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3. Their bodies have reduced estrogen levels after

menopause. The disappearance of this hormone up-

sets the balance between deposition and withdrawal

of body calcium.

One cause of osteoporosis is reduced calcium intake

and absorption. This absorption of calcium is controlled by:

1. Heredity: Osteoporosis tends to run in families.

2. Estrogen: Less calcium will be absorbed and deposited

when body estrogen decreases.

3. Dietary factors and exercise.

A low calcium intake after a person reaches adulthood

leads to osteoporosis because the body will start “con-

suming” its own bones. For example, after 25 years on a

low-calcium diet, the body can theoretically use up one-

third of the body skeleton. As a major body organ, the

skeleton is not a static system. Minerals, especially cal-

cium, are constantly removed from the bones and used for

other body functions. The bones are an important reser-

voir for calcium. When there is a chronic shortage of cal-

cium in the diet, it is withdrawn from bones so that the

body maintains a normal level of this mineral in the blood.

Although osteoporosis cannot be “cured,” its symp-

toms (such as pain) can be decreased by:

1. a calcium-rich diet

2. exercise

TABLE 6-2 Phosphorus (P)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Aids bone and tooth

formation.

Maintains metabo-

lism of fat and

carbohydrates.

Part of the com-

pounds that act

as buffers to con-

trol pH of the

blood.

RDA = Recommended Dietary Allowances. 

Adapted from Table F-2.

*Best source

**Fair to poor source

RDA (mg/d)

Male & female 

(19–30 y): 700

Meat Group*

cheeses (especially

cheddar), peanuts,

beef, pork, poultry,

fish, eggs

Milk Group

milk and milk products

Vegetable/Fruit

Group**

all foods in this group

Grain**

wheat, oats, barley, rice

Other

carbonated drinks con-

tain large amounts

of phosphorus

Deficiency

rickets

osteomalacia

osteoporosis

slow blood clotting

poor tooth formation

disturbed acid–base

balance

Excess

same as calcium

1. Approximately 80%

of phosphorus is in

bones and teeth in a

ratio with calcium

of 2:1.

2. Aids in producing

energy by

phosphorylation.

3. Phospholipids assist

in transferring sub-

stances in and out

of the cells.

4. Phosphorus is more

efficiently absorbed

than calcium; ap-

proximately 70% is

absorbed. Some fac-

tors that enhance or

decrease the absorp-

tion of calcium af-

fect phosphorus the

same way.

5. Consumption of

antacids lowers

phosphorus absorp-

tion.

6. Both calcium and

phosphorus are re-

leased from bone

when serum levels

are low.

7. Diets containing

enough protein and

calcium will be

adequate in

phosphorus.

Low intake, especially

of protein foods,

due to:

growth

pregnancy

lactation

illness
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3. avoidance of things that decrease the body’s ability

to absorb calcium

Further, it is believed that such practices can prevent

osteoporosis or delay its onset.

POTASSIUM

About 95% of ingested potassium is readily absorbed by

the body. Potassium circulates in all body fluids, prima-

rily located within the cell. Excesses are usually efficiently

TABLE 6-3 Sodium (Na)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Maintains water

balance.

Normalizes osmotic

pressure.

Balances acid base.

Regulates nerve

impulses.

Regulates muscle

contraction.

Aids in carbohy-

drate and protein

absorption.

AI = Adequate Intakes. 

Adapted from Table F-2.

Estimated minimum

requirement: 2000

mg for a 24-year-old

adult

table salt

(40% sodium)

milk and dairy foods

protein foods (fish,

shellfish, meat,

poultry, eggs)

processed foods: any

containing baking

soda, baking powder,

and preservative

additives

some drinking water is

high in sodium

some vegetables con-

tain fair sources of

sodium: spinach,

celery, beets, carrots

Deficiency

hyponatremia (low

serum sodium):

nausea

headache

anorexia

muscle spasms

mental confusion

fluid and electrolyte

imbalance

Excess

hypernatremia (high

serum sodium)

cardiovascular

disturbances

hypertension

edema

mental confusion

1. More than half the

body sodium is in

the fluid surround-

ing the cells. It is the

major cation of the

extracellular fluid.

Its functions are very

similar to potassium.

2. Most Americans con-

sume far more so-

dium than the RDA.

3. Extracellular fluids

include fluid in the

blood vessels, veins,

arteries, and

capillaries.

4. Sodium is well con-

served by the body.

5. Hyponatremia due

to inadequate intake

is uncommon. A

condition causing

excess fluid loss

such as described in

column 4 (Condi-

tions Requiring

Increase) would be

necessary.

6. Hypernatremia is

related to high inci-

dence of hyperten-

sion in the United

States.

7. Dietary guidelines

for Americans

encourage less

consumption of

sodium, especially

for those at high

risk of developing

high blood pressure.

8. Often a reduction in

intake can be done

simply by omitting

salt added to food in

preparation or at

the table. Elimina-

tion of high-salt

snack foods and

foods preserved in

salt also is helpful.

Excessive loss of body

fluids:

heavy use of diuretics,

vomiting/diarrhea,

heavy perspiring,

burns

Certain diseases:

cystic fibrosis

Addison’s disease
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excreted. Aldosterone, a hormone secreted by the adrenal

gland, signals the kidney to excrete what is not needed.

The average U.S. diet supplies from two to six grams

of potassium daily. Its deficiency is not a problem until

certain abnormal conditions arise. (Refer to Table 6-4.)

SODIUM

The kidneys, under the influence of aldosterone, nor-

mally control sodium excretion according to need and

intake. It is excreted via the kidneys, with small

amounts lost in the feces. Large amounts can be lost

in perspiration during strenuous activity and in a hot

environment. Severe vomiting in certain disorders and

chronic use of diuretics increase sodium loss. Ninety-

five percent of sodium is recirculated through the en-

terohepatic system by kidney reabsorption. If the serum

sodium rises, water is retained and blood volume in-

creases. This, in turn, increases blood pressure. (Refer

to Table 6-3.)

IRON

Although the total amount of iron needed daily in the

human body is small, iron is one of the most important

micronutrients. Iron intake, especially in the female, is

usually low. Iron-deficiency anemia is a major problem

in the United States, especially for those high-risk groups

noted under specific Characteristics in Table 6-8. It oc-

curs usually as a result of inadequate intake, impaired

absorption, blood loss, or repeated pregnancies. Iron is

poorly absorbed in the intestine, with most excreted in

TABLE 6-4 Potassium (K)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Maintains protein

and carbohydrate

metabolism.

Maintains water

balance.

Normalizes osmotic

pressure.

Balances acid base.

Regulates muscle

activity.

AI = Adequate Intakes. 

Adapted from Table F-2.

AI (g/d); male & female

(19–30 y): 4.7

Milk Group

all foods

Meat Group

all foods (best sources:

red meats, dark

meat, poultry)

Vegetable/Fruit Group

all foods (especially

oranges, bananas,

prunes)

Grain Group

especially whole grains

Other

coffee (especially

instant)

Deficiency

hypokalemia 

(see Specific

Characteristics)

fluid and electrolyte

imbalances

tissue breakdown

Excess

hyperkalemia 

(see Specific

Characteristics)

renal failure

severe dehydration

shock

1. The major cation in

the intracellular fluid.

2. Balances with

sodium to maintain

water balance and

osmotic pressure.

3. When there are ex-

cess acid elements,

potassium combines

and neutralizes,

thus maintaining

acid–base balance.

4. Potassium is poorly

conserved by the

body.

5. Hypokalemia is a

condition where

there is low serum

potassium. It mani-

fests itself in muscle

weakness, loss of

appetite, nausea,

vomiting, and rapid

heart beat

(tachycardia).

6. Hyperkalemia is a

condition that causes

serum potassium to

rise to toxic levels. It

results in a weak-

ened heart action

that causes mental

confusion, poor res-

piration, numbness

of extremities, and

heart failure.

Inadequate intake

(starvation, imbal-

anced diets)

Gastrointestinal

disorders, especially

diarrhea

Burns, injuries

Diabetic acidosis

Chronic use of

diuretics

Adrenal gland tumors
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TABLE 6-5 Magnesium (Mg)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Assists in regulation

of body fluids.

Activates enzymes.

Regulates metabo-

lism of carbohy-

drate, fat, and

protein.

Necessary for for-

mation of ATP

(energy produc-

tion).

Component of

chlorophyll.

Works with Ca, P,

and vitamin D in

bone formation.

RDA ϭ Recommended Dietary Allowances.

Adapted from Table F-2.

RDA (mg/d)

Male (19–30 y): 400

Female (19–30 y): 310

grains, green vegeta-

bles, soybeans, milk,

meat, poultry

Deficiency

fluid and electrolyte

imbalance

skin breakdown

Excess

magnesemia

1. Magnesium defi-

ciencies occur most

often in disease

states such as cir-

rhosis of the liver,

severe renal disease,

and toxemia of preg-

nant women.

2. American diets may

be low in magne-

sium compared to

RDAs if diet is low

in calories or con-

tains mostly highly

refined and

processed foods.

3. Magnesium and cal-

cium share a con-

trol system in the

kidneys.

Alcoholism

Inadequate intake of

Ca, P, or any disease

affecting their use

Growth

Pregnancy

Lactation

Prolonged use of

diuretics

TABLE 6-6 Chlorine (Cl)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Aids in maintaining

fluid electrolyte

balance and

acid–base

balance.

Aids in digestion

and absorption of

nutrients as a

constituent of

gastric secretion.

AI ϭAdequate Intakes.

Adapted from Table F-2.

AI (g/d); male & female

(19–30 y): 2.3

table salt (60% chlo-

ride)

protein foods: seafood,

meats, eggs, milk

Intake is not usually a

problem unless a

condition as in next

column exists.

1. Chloride is the chief

anion of the fluid

outside the cells.

2. The gastric (stom-

ach) contents are

primarily hydro-

chloric acid (HCI).

3. Chloride is a buffer

in a reaction in the

body known as the

chloride shift. This

has the effect of

maintaining the del-

icate pH balance of

the blood.

Excessive vomiting

Aging (decreased gas-

tric secretions)

TABLE 6-7 Sulfur (S)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Participates in

detoxifying

harmful

compounds.

Component of

amino acids.

RDA: not established

protein foods that con-

tain the amino acids

methionine, cys-

teine, and cystine

(cheeses, eggs, poul-

try, and fish)

No specific descriptions

of a deficiency or

excess

1. Much information

remains to be

learned about the

role of sulfur in

human physiology.

2. Greatest concentra-

tion is in hair and

nails.

No specific conditions

requiring an

increase
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TABLE 6-8 Iron (Fe)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Plays essential role

in formation of

hemoglobin.

Is found in myoglo-

bin, the iron-

protein molecule

in muscles.

RDA ϭ Recommended Dietary Allowances. 

Adapted from Table F-2.

RDA (mg/d)

Male (19–30 y): 8

Female (19–30 y): 18

liver, kidneys, lean

meats, whole grains,

parsley, enriched

breads, cereals,

legumes, almonds

dried fruit: prunes (and

juice), raisins,

apricots

approximately 2 to

10% of iron in veg-

etables and grains

can be absorbed,

compared with 10 to

30% absorption of

iron from animal

protein

Deficiency

iron-deficiency anemia

Excess

hemosiderosis: a condi-

tion where iron is

deposited in the liver

and body tissues. The

cell becomes dis-

torted and dies. The

liver is damaged.

1. Approximately 

3

⁄4

of functioning iron

in the body is in

hemoglobin.

2. Hemoglobin is the

principal part of the

red blood cell, and

carries oxygen from

the lungs to the tis-

sues. It assists in

returning CO

2

(car-

bon dioxide) to the

lungs.

3. Iron is only ab-

sorbed in an acid

medium. Absorption

is enhanced by

ascorbic acid.

4. Milk is a very poor

source of iron, con-

taining only a trace.

5. Iron is not well ab-

sorbed in the body,

even under good

conditions.

Generally about

10% in a mixed diet

is absorbed.

6. Iron is the most dif-

ficult nutrient to

meet through diet

for women.

7. The following nutri-

ents are essential for

the manufacture of

red blood cells:

a. iron, vitamin B

6

,

and copper for

hemoglobin for-

mation

b. protein for glo-

bin formation

c. vitamin C to aid

the absorption of

iron

8. The populations

at risk for iron-

deficiency anemia

are:

infants (6–12

months)

adolescent girls

menstruating

women

pregnant women

Girls and women of

childbearing age due

to menstrual losses

(about 30 mg per

month lost)

Pregnancy (supple-

mentation with iron

and folacin needed)

Acute or chronic blood

loss

Inadequate protein

intake
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TABLE 6-9 Iodine (I)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Basic component of

thyroxin, a hor-

mone in the thy-

roid gland that

regulates the

basal metabolic

rate (BMR).

Contributes to nor-

mal growth and 

development of 

the body.

RDA ϭ Recommended Dietary Allowances. 

Adapted from Table F-2.

RDA (µg/d)

Male & female 

(19–30 y): 150

Iodized salt (major

source)

seafood: salt water fish

food additives: dough

oxidizers, dairy dis-

infectants, coloring

agents

foods containing

seaweed

Deficiency

cretinism (stunted

growth, dwarfism)

goiter (enlargement of

thyroid gland)

Excess

hyperthyroidism (toxic

goiter)

1. Certain foods con-

tain substances that

block absorption of

iodine: cabbage,

turnips, rutabagas.

2. Iodine-containing

food additives may

cause excess intake

of iodine in some

areas of the United

States.

Wherever soil is low in

iodine

In areas where goiter is

endemic

In pregnant women

with deficient diets

TABLE 6-10 Zinc (Zn)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Contributes to for-

mation of en-

zymes needed in

metabolism.

Affects normal sen-

sitivity to taste

and smell.

Aids protein

synthesis.

Aids normal growth

and sexual

maturation.

Promotes wound

healing.

May help in the treat-

ment of acne.*

RDA ϭ Recommended Dietary Allowances. 

Adapted from Table F-2.

*Latest studies indicate that zinc supplements can be effective in treating acne in some subjects.

RDA (mg/d)

Male (19–30 y): 11

Female (19–30 y): 8

oysters, liver, meats,

poultry, legumes,

nuts

Deficiency

associated with ex-

treme malnutrition

impairs wound healing

decreases taste and

smell

dwarfism and impaired

sexual development

in children

Excess

toxicity associated with

ingestion of acid

foods stored in zinc-

lined containers

Availability of zinc is

greater from animal

sources; vegetable

sources contain

phytates, which bind

it, causing its

excretion.

Following surgery, es-

pecially when diet

has been inadequate

prior to surgery

Those with alterations

in taste and smell

Certain diseases of

dark-skinned races,

such as sickle cell

anemia

the stool. When iron is absorbed in excess of body needs,

it can be stored. Major storage areas are the liver, spleen,

and bone marrow. The body has no mechanism for excre-

tion of excess iron. (Refer to Table 6-8.)

Planning an iron-rich diet acceptable to most families

is a challenge. If liver and other organ meats are not in-

cluded in the diet, other foods must be selected to in-

crease dietary iron. Some examples of such foods or food

preparation methods include raisin cookies and prune

bread (especially with whole wheat flour), casseroles with

dried beans and peas, substituting molasses for sugar,

and adding parsley to dishes. Slow cooking in an iron

pot increases available iron by 50 to 75%.

IMPLICATIONS FOR HEALTH PERSONNEL

Of all the essential minerals, iron probably poses the

most clinical problems. All healthcare professionals
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TABLE 6-11 Fluoride (F)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Protects against

dental caries.

AI ϭAdequate Intakes. 

Adapted from Table F-2.

*PPM = parts per million

AI (mg/d)

Male (19–30 y): 4

Female (19–30 y): 3

seafood

fluoridated drinking

water (1 PPM* added

to water)

Deficiency

50 to 70% cases of

tooth decay from flu-

oride deficiency

Excess: fluorosis

mottled stains on teeth

(children)

dense bones

mental depression

(adults)

Fluoride is being used

to assist in regener-

ating bone loss due

to osteoporosis in

selected studies.

Areas where no fluo-

ride available

elderly (see Specific

Characteristics)

TABLE 6-12 Copper (Cu)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Considered “twin”

to iron; aids in

formation of he-

moglobin and en-

ergy production.

Promotes absorp-

tion of iron from

gastrointestinal

tract.

Aids bone forma-

tion.

Aids brain tissue

formation.

Contributes to

myelin sheath of

the nervous

system.

RDA ϭ Recommended Dietary Allowances. 

Adapted from Table F-2.

RDA (µg/d)

Male & female (19–30 y):

900

liver, kidney, shellfish,

lobster, oysters,

nuts, raisins,

legumes, corn oil

Deficiency

occurs in association

with disease states

such as:

PEM (protein energy

malnutrition)

kwashiorkor (extreme

protein deficiency)

sprue (disease marked

by diarrhea)

cystic fibrosis

kidney disease

iron deficiency anemia

Excess

ingestion of large

amounts is toxic to

humans

1. Copper is concen-

trated in the liver,

brain, heart, and

kidneys.

2. Absorption takes

place in small

intestine.

3. Other minerals can

interfere with cop-

per absorption.

4. Zinc is an antago-

nist to copper be-

cause it reduces

absorption.

Disease states noted

under Deficiencies

TABLE 6-13 Cobalt (Co)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Acts as a compo-

nent of vitamin

B

12

.

RDA ϭ Recommended Dietary Allowances. AI ϭAdequate Intakes. UL ϭUpper Limits.

Adapted from Dietary Reference Intakes, National Academic Sciences. See complete tables in Appendix A.

*PPM ϭ parts per million

RDA: not established

(see Specific

Characteristics)

organ meats, muscle

meat, vitamin B

12

No specific deficiency

in humans; deficient

production of B

12

noted in animals

1. RDAs for cobalt not

established, but

15 mcg/day is

suggested.

No specific conditions

requiring an

increase
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should pay special attention to the following information

and guidelines:

1. Because iron is a nutrient likely to be deficient in the

human body, the following tips will be helpful when

instructing a client:

a. Cooking foods in larger pieces and in smaller

amounts of water reduces the amount of iron lost

in preparation.

b. The use of meat drippings and fruit pulp conserves

iron.

c. A diet high in bulk reduces iron absorption; clients

at risk of iron deficiency should use only moder-

ate fiber content.

d. High intake of antacids makes the gastric juices al-

kaline and reduces iron absorption.

e. An adequate calcium intake increases iron absorp-

tion because the calcium will bind with the phos-

phates, phytates, oxalates, and cellulose and leave

the iron free for absorption.

f. Spinach is not a good source of iron. It contains

a large amount of the oxalates that hinder iron

absorption.

g. Since ascorbic acid promotes iron absorption, eat-

ing foods containing iron and vitamin C together

produces the best results.

2. Iron-poor foods are pale in color (lack pigment). Iron

salts are colored and impart their color to the foods

they are in. Examples are milk (iron poor) and liver

(iron rich).

3. Because the body cannot excrete excess iron, and it

can therefore pose health hazards if consumed in

large amounts:

a. Keep iron medication out of the reach of children

(iron poisoning among children is the fourth most

common type of poisoning).

TABLE 6-14 Manganese (Mn)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Appears necessary

for bone growth

and reproduc-

tion.

Acts as an enzyme 

activator.

AI ϭAdequate Intakes. 

Adapted from Table F-2.

AI (mg/d)

Male (19–30 y): 2.3

Female (19–30 y): 1.8

nuts, legumes, tea, cof-

fee, grains

No deficiencies noted

in humans except

protein energy

malnutrition

1. Manganese has not

been demonstrated

to be an essential

nutrient in humans

No specific conditions

requiring an

increase

Protein energy

malnutrition

TABLE 6-15 Selenium (Se)

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Parts of an enzyme

that functions as

an antioxidant.

With vitamin E

repairs damage

caused by

oxygen.

AI ϭAdequate Intakes.

Adapted from Table F-2.

*Selenium toxicity

AI (µg/d) 

Male & Female 

(19–30 y): 55

Main sources

meat, eggs, seafoods

Other

vegetables grown in

selenium rich soil

Deficiency

increased risk of cancer

causes one type of

heart disease

Excess

Selenosis*

1. Found in all body

cells as part of an

enzyme system.

2. Adequate RDA

intakes believed to

have a role in can-

cer prevention.

3. Excess selenium

toxic.

4. The line between

health and overdose

is very thin.

5. Daily dose should

not exceed 70 µg.

Pregnancy and

lactation

Children living in

countries where

no selenium exists

in soil or water,

e.g., parts of China
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b. Read labels on over-the-counter preparations

(some are high in iron and, when mixed with other

iron compounds, may create excess).

4. Iron medications interfere with some antibiotic ab-

sorption. Patients taking both preparations need to

take them at different times.

The health team should also pay attention to the fol-

lowing information to ensure clients are at their opti-

mal mineral status.

1. Both the quality and quantity of food intake should

be monitored.

2. The use of diuretics may lead to alteration in the

fluid and electrolyte balance in the body, especially

high losses of sodium (hyponatremia) and potas-

sium (hypokalemia).

3. Hypokalemia may become severe in the following

disorders: vomiting, diarrhea, wound drainage, dia-

betic acidosis, and in those taking digitalis for heart

conditions.

4. Persons with poor food intake may suffer from mul-

tiple mineral deficiencies.

5. Alcoholics, psychiatric patients, drug abusers, the

aged, the poverty stricken, and those with malab-

sorptive disorders are most likely to suffer mineral

deficiencies.

6. Certain foods and conditions of the intestinal tract

will greatly influence the absorption of minerals.

Each mineral should merit separate consideration,

since not all react to the same conditions and foods.

7. Calcium deficiency results from insufficient intake,

malabsorption, or lack of vitamin D. Acute hypocal-

cemia causes tetany and may cause death. Hypo-

calcemia from inadequate intake over long periods

of time results in osteoporosis, which occurs in three

out of five women over the age of 60, and is a severe

disorder.

8. Recognize the factors that promote or inhibit iron

absorption. Be able to plan an iron-rich diet that ex-

cludes least-liked foods high in iron.

9. Recognize major symptoms that may indicate defi-

ciencies of minerals and follow up with treatment.

10. Be able to list the best food sources of the mineral(s)

that the client is deficient in.

TABLE 6-16 Trace Minerals with Newly Defined Functions

Food Results of Deficiency Conditions Specific

Functions Sources or Excess Requiring Increase Characteristics

Chromium

Cofactor in insulin

metabolism:

Improves uptake of

glucose

Lower LDL choles-

terol, increases

HDL cholesterol

Molybdenum

Catalyst in meta-

bolic reactions

Cofactor in certain

oxidative

enzymes

*CNS ϭ Central nervous system. TPN ϭTotal parenteral nutrition.

AI (µg/d) Male

(19–30y): 35

Female (19–30y): 25

Liver

Cheese

Brewers yeast

Whole grains

Leafy vegetables

AI (µg/d) Male &

Female (19–30y): 45

UL (µg/d) Male &

Female (19–30y):

2000

Animal:

organ meats (liver,

kidney)

Milk

Legumes

Cereal grains

Deficiency:

Impaired glucose

tolerance

Impaired function of

CNS (TPN)*

Excess

No symptoms of excess

Deficiency:

Defects in infants,

including mental

retardation

irritability

possible coma

dislocated lenses

Excess

Toxic:

Causes symptoms

resembling gout

1. Total body content

small (less than

6 mg)

2. Essential compo-

nent of the complex

glucose tolerance

factor (GTF)

3. Absorption: Small

amounts absorbed

in the intestine

4. Excretion: Mainly in

the urine

1. Amount in body

exceeding small

2. Precise occurrence

and clear metabolic

role under continu-

ing investigation

3. Is rapidly excreted

in urine

4. Genetic defect (in-

born error of me-

tabolism) creates

deficiency with

severe effects

Malnutrition

Patients on long-term

TPN

Malnutrition

Patients on long-term

TPN
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11. Find resources for those who have inadequate min-

eral intake due to lack of money for food or igno-

rance of nutrition needs.

AC T I VI T Y 2 : 

Water and the Internal Environment

Next to oxygen, water is the most important nutrient for

the body. Lack of water causes the cells to become dehy-

drated. A total lack of water can cause death in a few days.

Fifty to seventy percent of body weight is water, and an

individual’s body water content does not vary signifi-

cantly. The body does not tolerate much fluctuation,

since it upsets the delicate balance and concentration of

dissolved substances and causes a rapid loss of cell in-

tegrity. The major nutrient electrolytes (Na

ϩ

, K

ϩ

, Cl

–

,

Mg

ϩϩ

, Ca

ϩϩ

, HPO

4

–

, and H

2

PO

4

ϭ

) have already been

discussed in Activity 1. Small changes in diet can cause

changes in water content and affect fluid balance. Low

carbohydrate intake can increase water loss, as can low

protein intake, although for different reasons. The water

loss associated with low carbohydrate intake appears

much faster than that associated with low protein intake.

Omitting sodium from the diet may result in a small fluid

loss. Individuals who reduce their sodium intake usually

lose a little body weight. This is due, however, to fluid

loss, not actual fat loss. The output of water is normally

balanced by input. If extra water is ingested, urinary out-

put increases. The body maintains a steady water con-

tent state.

FUNCTIONS AND DISTRIBUTION OF

BODY WATER

Water serves many important functions. In the human

body, water acts as the following:

1. Solvent

2. Component of all body cells, giving structure and

form to the body

3. Body temperature regulator

4. Lubricant

5. Medium for the digestion of food

6. Transport medium for nutrients and waste products

7. Participant in biological reactions

8. Regulator of acid–base balance

In the body, water is distributed in the following manner:

1. ECF, or extracellular fluid (surrounding the cells): 20

to 25% of the body water is outside the cells. ECF in-

cludes the vascular system.

2. ICF, or intracellular fluid (inside the cells): 40 to 45%

of the body water is inside the cells. The ICF contains

twice as much water as the ECF.

BODY WATER BALANCE

Water requirements are dependent upon many factors,

including the amount of solids in the diet, air humidity,

environmental temperature, type of clothing worn, type

of exercise performed (amount and energy output), res-

piratory (breathing) rate, and the state of health. The

human body obtains water from these sources:

1. Beverages

2. Foods, including dry ones such as meat and crackers

3. Metabolic breakdown of food for use by the body (ox-

idation of energy nutrients); this amount of meta-

bolic water is not large, but it is significant, especially

in certain disease conditions.

Water is lost from the body in many ways:

1. Most water is lost through the kidneys as urine.

2. Water is lost from skin as perspiration. Some insen-

sible (unnoticed) perspiration occurs because it evap-

orates rapidly. Sweating, the key means of cooling

the body, causes large water loss.

3. Water is lost from the lungs in breathing (water

vapor).

4. Water is lost in the feces.

5. Certain disease conditions and injury can result in

great water losses, creating a crisis situation if not

replaced at once. Some examples are acute diarrhea,

burns, and blood losses.

A deficiency or excess of water can produce harmful ef-

fects to the body. The major outcome of water deficiency

is dehydration. Prolonged dehydration leads to cell death,

and multiple cell losses kill the organism. The very

young, whose bodies contain a higher percentage of

water, and the very old, whose bodies contain less water

than younger persons, are the most susceptible to dehy-

dration. In these individuals, it occurs more rapidly and

is more severe.

Excessive consumption of liquids is usually not a prob-

lem for a healthy body, because the kidneys control the

excretion of fluids, balancing intake with output. During

kidney or other disorders where the body suffers a fluid

imbalance, edema, ascites, and congestive heart failure

may result. In these patients, water intake is restricted.

Drinking excess liquids with a low mineral content (such

as distilled water) may cause a condition known as water

intoxication. Mineral replacement will normalize fluid

and electrolyte balance.

Maintenance of fluid and electrolyte balance within

and between the cells is important for normal health.

Control of these shifts is accomplished by complex mech-

anisms in the body. An extended analysis is not appropri-

ate here, but the following points will help explain the

mechanism of body water distribution:
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1. Pressure balance: This kind of pressure controls

fluid balance and hydrostatic-capillary blood pres-

sure, osmotic pressure, and serum proteins (albu-

min) movement.

2. Hormonal influence: Antidiuretic hormone (ADH), a

hormone from the pituitary gland, and aldosterone

from the adrenal gland regulate the excretion of fluid

from the kidneys.

3. Thirst or lack of thirst: This response controls how

much liquid is ingested.

4. Shifts of electrolytes (Ca

ϩϩ

, P

ϩ

, Mg

ϩϩ

, Na

ϩ

): For ex-

ample, when the shifts move from bone to serum, the

concentration of electrolytes in the body fluid is

changed.

How much water do we need every day? For an adult

with regular physical activity, a recommendation of about

7 glasses a day is most common. This is in addition to the

water we consume from foods. However, the actual con-

sumption varies with different individuals. Since we drink

water when we are thirsty, the adequacy question is moot

under a normal ambient environment.

However, for medical considerations including those

for public health, the actual requirements for water for

humans at different stages of life are important.

According to the DRIs established by the NAP, some sci-

entific data for water requirement from food, beverages,

and drinking water are (where 1 liter ~ 4 cups):

• A newborn baby: 0.7 liter a day

• A 30-year-old man: 3.7 liters a day

• A 30-year-old woman: 2.7 liters a day

• A 30-year-old pregnant woman: 3.0 liters a day

• A 30-year-old nursing mother: 3.8 liters a day

Information of this nature is most useful in many clin-

ical conditions such as shock, infection, selected dis-

orders, and so on. The next section discusses the

considerations for an athlete.

WATER REQUIREMENTS FOR ATHLETES

Because water is the nutrient most often depleted, its

replacement should be of prime concern. Fortunately, it

is the most easily restored nutrient of all. Anyone en-

gaged in prolonged activity or enclosed in a hot envi-

ronment can become dehydrated and should ingest

fluids. Athletes are especially prone to dehydration. A

fluid loss of up to 2% body weight is harmless, but a 4

to 5% loss is harmful.

Most athletes need to drink fluid during exercise. Long

distance runners may lose 8 to 15 pounds of fluid during

a race. This is equivalent to 16 to 30 cups of water. They

should drink liquids before, during, and after a race.

Since sweetened liquids or those with a high mineral

content tend to hasten dehydration and cause diarrhea,

plain water, unsweetened fruit juices, tomato or V-8 juice,

and diluted colas and ginger ale are preferred. The so-

called electrolyte replacements that contain sugar,

sodium, and potassium have no special value.

Extra fluids and minerals should be consumed cau-

tiously in long distance events. Small amounts of sugar,

for example, consumed every 30 minutes to 1 hour dur-

ing a long event is the preferred consumption method.

Short-term events do not require special replacement

other than water. Water can be taken at any time during

an event.

Minerals affected by heavy exercise are sodium and

potassium. Iron deficiency is common in female athletes.

For athletes, mineral supplements are a temporary mea-

sure. They should consume foods with a high content of

sodium, potassium, and iron.

RESPONSIBILITIES OF HEALTH PERSONNEL

1. Recognize the factors that promote or inhibit ade-

quate fluid intake.

2. Recognize symptoms of dehydration and water in-

toxication.

3. Be aware that diet can cause changes in the fluid

balance of the body, and make adjustments as nec-

essary.

4. Recognize the importance of sodium, potassium,

and water in the body’s fluid and electrolyte balance.

5. Understand the significance of equal input and out-

put of fluid in maintaining homeostasis by knowing

the ways the body gains fluid, loses fluid, and how

water is distributed in the body.

6. Question scheduling of tests that require withhold-

ing fluids to such an extent that it might lead to de-

hydration.

7. Be aware that rising blood pressure may indicate re-

tention of fluids.

8. Advise persons engaged in prolonged activity about

appropriate replacement of water and body fluids.

9. Watch for symptoms of dehydration and replace lost

electrolytes as well as fluids if needed.

10. Provide information to consumers regarding appro-

priate food and fluid intake.

SUMMARY

The concentration of each electrolyte in the body fluid

must be maintained within a narrow range so that the

delicate balance will not be disturbed. Changes in elec-

trolyte concentration, acidity, and alkalinity can adversely

affect the whole body. The system of body fluid and elec-

trolyte balance is so important that the body provides

various mechanisms for regulation. A deficit in water or

minerals can rapidly become life threatening.
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PROGRESS CHECK ON CHAPTER 6

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The vitamin most closely related to calcium uti-

lization is:

a. vitamin A.

b. vitamin D.

c. vitamin K.

d. phosphorus.

2. Three nutrients needed for bone growth are:

a. ascorbic acid, vitamin D, and magnesium.

b. calcium, potassium, and vitamin D.

c. phosphorus, calcium, and vitamin D.

d. magnesium, manganese, and calcium.

3. Functions of sodium in the human body include:

a. maintenance of water balance.

b. maintenance of acid–base balance.

c. aiding glucose absorption.

d. all of the above.

4. A mineral important to normal functioning of the

heart is:

a. chlorine.

b. potassium.

c. phosphate.

d. bicarbonate.

5. Calcium is:

a. used in muscle building.

b. used to control electrolyte balance.

c. used in blood clotting.

d. found in abundance in soft tissues.

6. Phosphorus:

a. is absorbed best when calcium is present.

b. is found in many of the same foods as calcium.

c. is needed in greater amounts during preg-

nancy.

d. all of the above.

7. The only known function of iodine in human nutri-

tion is synthesis of the thyroid hormone. Which of

the following functions does this hormone perform?

a. protects the cells from oxidation

b. controls the basal metabolic rate

c. lowers the oxygen intake

d. controls nerve impulses

8. The mineral needed to strengthen the teeth to re-

sist decay is:

a. calcium.

b. phosphorus.

c. iron.

d. fluoride.

9. Which two items are both rich sources of potas-

sium?

a. cooked rice and fortified margarine

b. mashed potatoes and apple juice

c. bananas and orange juice

d. cranberry juice and grape juice

10. The two minerals whose major function is regu-

lating the fluid balance of the body inside the cell

(ICF) and outside the cell (ECF) are:

a. calcium and phosphorus.

b. sodium and potassium.

c. magnesium and iodine.

d. chlorine and iron.

11. Sodium intake may need to be increased:

a. when vomiting, exudating burns, or diarrhea

occur.

b. to regulate acid–base balance and to prevent

headaches.

c. when nausea, anorexia, muscle spasms, or

mental confusion occur.

d. when hypertension and edema occur.

12. Which of the following would be considered the

best source of iodine?

a. baked potato with iodized salt

b. tossed green salad with iodized salt

c. baked salmon with iodized salt

d. broccoli with iodized salt

13. Chloride:

a. is directly necessary for protein synthesis in

cells.

b. protects bone structures against degeneration.

c. is the body’s principal intracellular electrolyte.

d. helps maintain gastric acidity.

14. Magnesium functions:

a. in production of thyroid hormone.

b. as a catalyst in energy metabolism.

c. to transport oxygen.

d. in prevention of anemia.

15. Potassium:

a. is directly necessary for protein synthesis in cells.

b. protects bone structures against degeneration.

c. is necessary for wound healing.

d. helps maintain gastric acidity.

16. Sulfur is present in all:

a. carbohydrates.

b. fatty acids.
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c. proteins.

d. vitamins.

17. A high need for calcium, such as during pregnancy:

a. increases calcium absorption.

b. decreases calcium absorption.

c. does not affect calcium absorption.

d. is related to other nutrient intake.

18. Heart failure related to potassium loss may occur

except:

a. during fasting.

b. with severe diarrhea.

c. in children with iron-deficiency anemia.

d. in hypokalemia.

19. The food source from which calcium is obtained

in the highest concentration and most absorbable

form is:

a. dark green vegetables.

b. bone meal.

c. milk.

d. meats.

20. The most reliable food source of chloride is:

a. meats and whole grain cereals.

b. salt.

c. dark green vegetables.

d. public water.

21. Potassium supplements:

a. should always be taken with diuretics.

b. should be taken only under a physician’s

direction.

c. are necessary because food sources are limited.

d. increase muscle strength.

22. Which of the following contains the least sodium?

a. lemon juice

b. soy sauce

c. canned tomato juice

d. boiled ham

23. Which of the following substances is an elec-

trolyte?

a. water

b. sodium

c. fatty acid

d. amino acid

24. The force that moves water into a space where a

solute is more concentrated is

a. caloric energy.

b. osmotic pressure.

c. buffer action.

d. electrolyte imbalance.

25. A mineral found in higher concentrations in hard

water than in soft water is:

a. sodium.

b. potassium.

c. calcium.

d. fluoride.

26. A mineral found in higher concentrations in soft

water than in hard water is:

a. calcium.

b. magnesium.

c. sodium.

d. potassium.

27. Which of the following minerals is a cofactor in

hemoglobin formation?

a. iodine

b. copper

c. sodium

d. calcium

28. Fluoride seems helpful in preventing:

a. osteoporosis.

b. cancer.

c. diabetes.

d. heart disease.

29. Which nutrient enhances iron absorption from

the intestinal tract?

a. biotin

b. vitamin C

c. vitamin D

d. calcium

30. Women have a higher RDA than men for:

a. copper.

b. zinc.

c. iron.

d. ergosterol.

31. An iodine deficiency can cause:

a. anemia.

b. hypertension.

c. goiter.

d. gout.

32. Fluoride is added to fluoridate water at a level of:

a. 1 part per million (ppm).

b. 2 ppm.

c. 3 ppm.

d. 4 ppm.

33. Vitamin B

12

contains:

a. iron.

b. cobalt.
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c. molybdenum.

d. zinc.

34. A high-salt diet may cause:

a. mottling of the teeth.

b. a high-cholesterol level.

c. elevated blood pressure.

d. reduced blood pressure.

35. Iodine is stored in the body in the:

a. stomach.

b. thyroid gland.

c. liver.

d. muscles.

36. An excellent source of phosphorus is:

a. vitamin capsules.

b. meat.

c. celery.

d. watermelon.

37. The best sources of zinc are:

a. shellfish, meats, and liver.

b. breads, cereals, and grains.

c. fruits and vegetables.

d. milk products.

38. Contraction of the heart muscle is regulated by

the level of:

a. iron.

b. copper.

c. calcium.

d. manganese.

39. The best source of iron in the following list is:

a. egg yolks.

b. polished rice.

c. oranges.

d. coconut.

40. Iron ordinarily is:

a. reused in the body.

b. excreted efficiently in the urine.

c. exhaled through the lungs.

d. destroyed after it is released from hemoglobin.

41. Copper is needed:

a. to catalyze the formation of hemoglobin.

b. to form elastin.

c. for energy release in metabolic reactions.

d. to regulate nerve impulses.

42. A valuable source of copper is:

a. olives.

b. oranges.

c. shellfish.

d. meats.

43. A rich source of magnesium is:

a. cod liver oil.

b. milk.

c. breads and cereals.

d. liver.

44. Good food sources of potassium include all except:

a. dried fruits.

b. instant coffee.

c. meats.

d. olives.

TRUE/FALSE

Circle T for True and F for False.

45. T F Adequate calcium, ascorbic acid, and hy-

drochloric acid from the stomach are neces-

sary for good absorption of iron.

46. T F Iron balance is controlled by urinary excre-

tion.

47. T F The liver is the body’s main storage site for

iron.

48. T F Most iron is lost from the body whenever old

blood cells wear out.

49. T F Hemorrhagic anemia is caused by a dietary de-

ficiency of iron.

50. T F Pregnancy and lactation require supplemen-

tary iron.

51. T F Iron is widespread in foods, so a deficiency is

rare.

52. T F Hemoglobin formation is the major function

of iron.

53. T F The lack of calcium in the diet may cause mus-

cle spasms, particularly in the extremities.

54. T F Growth, including wound healing, could be

retarded by a zinc-deficient diet.

55. T F Food sources of zinc include meat, nuts,

legumes, and shellfish.

56. T F Using large quantities of table salt may in-

crease the risk of hypertension.

57. T F Foods that are high in protein are usually good

sources of sodium.

58. T F Phosphorus is usually adequate in a diet that

contains sufficient calcium and protein.

59. T F Most minerals that are essential in trace

amounts are toxic in larger amounts.

MATCHING

Match the statements in Column A to their correspon-

ding statements in Column B to complete the sentence.

Column A Column B

60. A function of water a. outside the cells and 

is inside the cells

61. Water is found in b. breathing, perspiring,

the body urinating, defecating

62. Water is gained in c. drinking, eating, cell

the body by metabolism
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63. Water is lost from d. dehydration, cell death

the body by e. maintenance of a stable 

64. Output of water body temperature

exceeding intake 

causes
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OBJECTIVES

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

1. Describe how energy is measured.

2. Deﬁne energy balance.

3. Identify the energy-producing nutrients and state their fuel value.

4. Calculate the calorie content of foods based on their carbohydrate, pro-

tein, fat, and/or alcohol content.

5. Relate food and activity to weight control.

6. List techniques for evaluating body weight.

7. Discuss methods for controlling body weight.

8. Evaluate the effects of under- and overnutrition.

9. State the health implications of being underweight.

10. Differentiate between overweight and obesity.

11. Analyze health problems associated with fad dieting and obesity.

12. Describe the differences between ideal versus healthy weight.

13. Determine weight by using the body mass index (BMI).

GLOSSARY

Anthropometric measurements: measurements of body size and composi-

tion, including height, weight, body circumference measurements (midarm,
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head, abdominal girth), and skin-fold thickness (fat

fold). To be valid, these measurements must be ob-

tained in an accurate manner and compared to refer-

ence standards.

Basal metabolic rate (BMR): expression of the number of

kilocalories used hourly in relation to the surface area

of the body. The speed at which fuel is needed to main-

tain vital body processes at rest, or the amount of en-

ergy the body requires to carry out its involuntary

maintenance work.

Basal metabolism: the amount of energy required to

carry on vital body processes when the body is at rest.

Body composition: the amount of lean muscle mass,

water, fat, and minerals that compose the human body.

Body mass index (BMI): the ratio of body fat to muscle

mass as measured from body density. An indicator of

underweight or overweight conditions.

Caloric density: the number of kilocalories in a unit of

weight of a speciﬁc food.

Calorie (cal): unit of energy. The amount of heat neces-

sary to raise one gram of water one degree centigrade.

The energy released from food is too enormous to be

described by these units, so nutritionists use the kilo-

calorie equivalent of 1000 of these small calories (see

Kilocalorie).

Energy metabolism: all the chemical changes that result

in the release of energy in the body.

Hyperplasia: increase in the total number of cells.

Hyperthyroidism: excessive secretion of the thyroid

gland, increasing the basal metabolic rate.

Hypertrophy: enlargement of cells.

Hypothyroidism: deﬁciency of thyroid secretion resulting

in a lowered basal metabolic rate.

Kilocalorie (kcal): unit of energy. The amount of heat

needed to raise one kilogram of water one degree

centigrade. Although not technically correct, most

consumer and professional literature calls these units

calories. Nutritionists use a capital C when describing

a kilocalorie.

Metabolism: the total of all the chemical and biological

processes that take place in the body.

Obesity: the clinical term for body weight in excess of

20%–30% above standard weights found in height–

weight tables. Not an accurate measure of the amount

of excess fat (see Overfat).

Overfat: a more correct term. Clinically, it deﬁnes obesity

as an excess of body fat that has negative effects on

health. It refers to body composition: how much of

the body weight is lean muscle mass and how much

is fat.

Overweight: clinical term for body weight higher than

height–weight standards, but less than the 20%–30%

that is designated obesity.

Synthesis: the process of building up; the formation of

complex substances from simpler ones.

Thermic effect of food: the increase in metabolism caused

by the digestion, absorption, and transportation of nu-

trients in the body.

BACKGROUND INFORMATION

Weight control has become a 21st-century health prob-

lem. Before this century, excess weight was the mark of

a healthy body, an afﬂuent family, good mothering, and

shapely beauty. Being underweight or what would now be

considered normal weight was held in low esteem. These

attitudes have since reversed. The terms overweight,

overfat, and obesity are common to modern societies. In

the United States, 52% of the population is overweight

with the following proﬁle:

• 10% of them are school children.

• 33% of them can be classiﬁed as obese.

Another third of the population is struggling to keep

a stable weight. It should not come as a surprise, then,

that repercussions from obsessions about thinness occur.

Health professionals are witnessing cases of eating

disorders such as anorexia nervosa and bulimia as a re-

sponse to the pressures to be thin (refer to Chapter 22).

At the same time, the opposite end of these disorders,

obesity, is escalating. Due to psychogenic overtones,

many scientists now believe that obesity and anorexia

nervosa are conditions on a continuum of the same dis-

order. The manifestations of either appear to result in

the same kinds of clinical disturbances.

Students in a health profession should be familiar with

weight control in order to assist clients to achieve their

optimal weight goals.

AC T I VI T Y 1 : 

Energy Balance

Energy balance occurs when an individual’s total caloric

expenditure equals the individual’s total caloric intake.

Factors over which we have control are our intake and ex-

penditure. There are some variables that inﬂuence our

energy balance over which we have little or no control.

ENERGY MEASUREMENT

The energy value of a food is measured in kilocalories

(kcals). Much work has been devoted to developing ref-

erence tables of foods’ caloric values for use in estimat-

ing our energy intake. A food’s caloric value is determined

by its content of protein, fat, and carbohydrate. These

are the only nutrients that produce energy; vitamins and

minerals do not. Protein provides 4 kcal per gram (g),

carbohydrate 4, and fat 9. For example, 1 tsp of sugar
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(carbohydrate) equals 5 g and 20 kcal, and 1 tsp salad

oil equals 5 g and 45 kcal. Alcohol, while not a basic nu-

trient, provides 7 kcal/g and can create problems in

weight control as well as other undesirable effects.

Carbohydrates and fats are the preferred energy

sources. Proteins are used for energy if carbohydrates

are not available in the diet. If carbohydrate supplies

are limited, fat and protein stores will be used for en-

ergy and may result in a buildup of toxic by-products

(ketones) in the blood.

Total energy needs are measured in three major areas:

the basal metabolic rate, activity or voluntary energy ex-

penditure, and the thermic effect of food.

BASAL METABOLIC RATE

Basal metabolism, the energy required for the vital life

processes, is measured in terms of basal metabolic rate

(BMR) and is affected by several factors:

1. Body composition and surface—The BMR of a body is

higher for a person with more muscle than fat.

Muscle is the lean body mass of the body. Also, the

larger a person’s amount of skin area, the higher the

BMR.

2. Sex—Women have lower BMR values than men be-

cause of the difference in activity of sex hormones

and women’s generally lower lean body mass.

3. Age—A person’s BMR is highest during infancy. After

adolescence, the BMR begins a gradual decline of

about 2% each decade after the age of 20 years.

4. Body temperature—A cold external temperature

raises the BMR as the body tries to keep warm.

However, a high internal temperature (fever) also sig-

niﬁcantly increases BMR.

5. Physiological status—Conditions such as malnutri-

tion, hypothyroidism, and starvation decrease the

BMR. Diseases such as cancer, hypertension, or em-

physema increase the BMR, as does hyperthyroidism.

ENERGY AND PHYSICAL ACTIVITY

Voluntary energy expenditure affects the energy balance.

Muscular exercise burns calories, but mental activity or

paperwork does not. The energy needed for various activ-

ities increases as the weight of the person increases, but

overweight persons usually make up for this by becoming

less active. Table 7-1 provides a partial listing of various ac-

tivities and the amount of kilocalories needed for each.

THERMIC EFFECT OF FOOD

A person’s BMR increases for about 12 hours after eating

a meal. The digestion, absorption, transportation, and

metabolism of nutrients all require energy. The produc-

tion of heat following a meal is known as the thermic ef-

fect of food. This effect varies with the kind and amounts

of food eaten and the person’s metabolic needs. The use

of nutrients to build new tissue requires more energy

than the breakdown of nutrients to provide energy. The

thermic effect of food varies from about 10 to 15% of

total energy needs.

ENERGY INTAKE AND OUTPUT

Energy balance results when the number of kilocalories

consumed equals the number used for energy. The body

weight is an index of this relationship of intake to output.

Exercise is a valuable aid in achieving energy balance. If

consistently more calories are consumed than used for

energy, the result will be a weight gain. Excess calories

are stored in the form of fat. If less is eaten than the body

needs, the result will be weight loss. Energy must come

from somewhere, so calories needed but not provided by

food are withdrawn from body stores.

A pound of body fat represents 3500 kcal. For every

3500 kcal lacking in the diet, 1 lb of body weight will be

lost, and for every 3500 kcal excess, 1 lb of weight will be

gained. It does not matter whether the excess or short-

age occurs over a period of a week or a year.

TABLE 7-1 Approximate Energy Cost of Different

Forms of Activities for a 70-kg (154

lb) Man*

Activity Kcal/min

Basketball 9.0–10.00

Boxing 9.0–10.00

Cleaning 4.0–4.5

Coal mining 6.0–8.0

Cooking 3.0–3.5

Dancing 3.5–12.5

Eating 1.0–2.0

Fishing 4.0–5.0

Gardening 3.5–9.0

Horse riding 3.0–10.0

Painting 2.0–6.0

Piano playing 2.5–3.0

Running 9.0–21.0

Scrubbing ﬂoors 7.0–8.0

Standing 1.5–2.0

Swimming 4.0–12.0

Typing, electric 1.5–2.0

Walking 1.5–6.0

Writing 2.0–2.5

*The data in this table have been collected from many sources.

Because of large variation among the results of different inves-

tigators, ranges of values are used so as to give a general idea of

the relationship between types of activity and the energy cost.
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Examples

Every calorie absorbed by the body must be used as en-

ergy or stored as fat. This principle is illustrated by the

following examples:

1. Robert has an ofﬁce job where he sits constantly pro-

gramming a computer. He has been out of college for

four years. Although he has tried to control his

weight, his weight has still escalated. Let us compare

his conditions during 1990 and 1994.

In 1990, Robert’s daily kcal intake from food was

2250. He played racquetball daily with his roommate.

This, combined with other activities and his BMR, ex-

pended 2250 kcal energy daily. He weighed 160

pounds when he graduated.

In 1994, Robert’s food intake is still 2250 kcal per

day. He plays only one game of racquetball a week.

This, combined with his other activities and BMR, ex-

pends 2000 kcal of energy per day. All other variables

have remained the same, including his eating habits.

He now weighs 264 lb.

The equation is simple:

a. 250 kcal/day excess ϭ 1750 kcal excess per week

b. 1750 kcal ϭ

1

⁄2 lb body fat per week

c.

1

⁄2 lb weight gain every week ϭ26 lb per year

d. 26 lb per year ϫ 4 years ϭ104 lb weight gained

2. Jane is attending a wellness class at her local college

and finds she is roughly 40% above her ideal body

weight of 130 lb. Her average 24-hour food intake

yields 1800 kcal. Jane gets counseling from a health

educator. They work out a program whereby Jane sub-

stitutes her daily late-afternoon snack of 250 calories

for a 2-

1

⁄2 mile brisk walk. The walk uses approximately

250 calories. At the end of a year Jane has reached

her ideal weight of 130 lb without “suffering” and

feels much better physically and mentally. The equa-

tion is simple:

a. 250 calorie deficit from food plus 250 calorie

deﬁcit from exercise ϭ500 calorie deﬁcit per day

b. 500 calories ϫ7 days a week ϭ3500 calories or 1

lb weight loss per week

c. 1 ϫ52 weeks per year ϭ52 lb weight loss per year

d. 130 lb (ideal body weight) ϫ40% ϭ182 lb (start-

ing weight)

e. 182 lb – 52 lb ϭ130 lb (ideal body weight) at end

of one year

Skin-fold measurements following the successful

loss of 52 lb. revealed that total percentage of body fat

was 20%, well within the 18 to 25% normal range for

females. This conﬁrmed that body fat, not muscle and

water, was lost. This pattern of weight loss is highly

recommended for its value in maintaining a lower

body weight once the goal is reached. It provides

ample time to modify eating habits and lifestyles.

The difﬁculty people have balancing their intake

and output of energy nutrients is clearly demon-

strated by the fact that obesity is a major health prob-

lem in the United States. It is believed to cause or

complicate many of the chronic disorders of later life.

BODY ENERGY NEED

Release of energy in the cells is a complex process re-

quiring the activity of vitamins and minerals as well as

enzymes and hormones. A person’s total energy needs

are based on basal metabolism, voluntary physical activ-

ity, and the thermic effect of food. The BMR is the speed

at which fuel is spent to maintain the vita body processes

at rest. It is inﬂuenced by body composition, sex, age,

body temperature, and various other physical conditions.

The effect of physical activity on total caloric need de-

pends on the type of activity, the length of time over

which it is performed, and the size of the person doing it.

Foods vary in energy value in proportion to the

energy-producing nutrients they contain. Foods that con-

tain fat or alcohol or have a low water content tend to

have a relatively high energy value; lean meats, cereal

foods, and starchy vegetables are intermediate in energy

value; and fruits and vegetables are relatively low in en-

ergy value.

All essential nutrients should be provided within the

calorie level required to maintain ideal weight. The more

calories a person obtains from sugars, fats, and alcohol,

the more likely he or she is to be poorly nourished.

Quick weight loss, usually obtained by extreme fad di-

eting, reﬂects loss of protein (muscle), tissue, and water

rather than fat loss. In addition, very low-calorie diets

decrease the BMR.

The scientiﬁc method of estimating our body energy

need is presented in Activity 2.

CALCULATING ENERGY INTAKE

There are several ways to calculate caloric intake. For

the general public, the easiest way is to find out how

much calories we eat by using the following steps:

1. Write down what we eat for breakfast.

2. Use a standard food composition table to identify the

foods and their caloric contribution.

3. Add the calories from the list of foods consumed.

4. Repeat the same for lunch and dinner.

5. The total calories of the three meals are an approxi-

mation of calories consumed that day.

To estimate the caloric values of foods, we need a ref-

erence table. Caloric and nutrient values of foods are

found in many publications, both government and com-

mercial. Using a government source, Table 7-2 provides

some examples.

Beginning in 1960, most Western and many other

countries started compiling the nutrient contents of

food into food composition table. Each country has its
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common foods processed and prepared according to its

culture. The United States Department of Agriculture

prepared and distributed for public use a number of use-

ful publications on food composition from 1960 to 2005.

A list of such books is available at www.usda.gov. The key

words for searching are food composition tables.

Most of the publications are in one volume, and some

are in series. Once the computer was invented, the USDA

TABLE 7-2 Energy Value of Selected Foods Compared

Foods from Food Groups Portion Kcal

Meat and Alternates

1. Beef (lean and fat) 3 oz 245

(lean only) 3 oz 140

2. Chicken, no skin, broiled 3 oz 115

skin and ﬂesh broiled 3 oz 155

3. Fish, haddock, fried 3 oz 135

shrimp, canned 3 oz 100

tuna, in oil, drained 3 oz 170

Vegetables and Fruits

1. Beans, lima, cooked, drained

1

⁄2 c 95

green, snap

1

⁄2 c 15

2. Beets, cooked, diced

1

⁄2 c 25

3. Corn, canned

1

⁄2 c 85

4. Onions, cooked

1

⁄2 c 30

5. Carrots, grated

1

⁄2 c 20

6. Peas, green, cooked

1

⁄2 c 58

7. Grapes, raw

1

⁄2 c 32

8. Applesauce, unsweetened

1

⁄2 c 50

9. Apricots, unsweetened, cooked

1

⁄2 c 120

10. Orange juice

1

⁄2 c 55

11. Pineapple, canned, in juice

1

⁄2 c 40

Grains (Bread, Cereal)

1. Bagel 1 165

2. Biscuit, baking powder, 2ЈЈ dia. 1 90

3. Bran ﬂakes (40%) 1 c 105

4. Bread, white or wheat 1 slice 70

5. Cake

a. angel food, 

1

⁄12 of 10ЈЈ diameter 1 piece 135

b. devils food, 

1

⁄16 of 9ЈЈ diameter 1 piece 235

6. Cookies

a. chocolate chip (small) 1 50

b. brownies (small) 1 85

7. Pies

a. apple, 

1

⁄7 of 9ЈЈ diameter 1 piece 350

b. pecan, 

1

⁄7 of 9ЈЈ diameter 1 piece 490

8. Pizza (cheese), 5-

1

⁄2ЈЈ 1 piece 185

9. Popcorn, plain 1 c 20

Milk and Alternates

1. Milk, ﬂuid, whole 1 c 160

skim 1 c 90

buttermilk from skim 1 c 90

2. Cheese, cheddar 1 oz 115

cottage, creamed

1

⁄2 c 130

creamed 1 cu inch 60

3. Ice cream, vanilla 1 c 255

4. Ice milk, regular hardened 1 c 200

soft serve 1 c 265

5. Yogurt, whole milk 1 c 150

low fat 1 c 125

Source: Adapted from USDA Web site at www.ars.usda.gov/ba/bhnrc/ndl.
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started electronic databases to store food composition

data. With the introduction of the Internet, the USDA

National Nutrient Database for Standard Reference has

become the largest food (raw, processed, and prepared)

composition database in the world. It can be, among

other useful properties, accessed, searched, downloaded,

copied, and so on. Of course, its use and application is free

to citizens of the world. Ofﬁcially, the suggested citation

for this database is:

U.S. Department of Agriculture, Agricultural

Research Service. (2005). USDA National Nutrient

Database for Standard Reference, Release #.

Nutrient Data Laboratory Home Page, http://

www.ars.usda.gov/ba/bhnrc/ndl.

“Release #” represents each new release as it becomes

available. As of summer 2008, Release 18 was the latest.

Another method of estimating the caloric intake is fa-

miliarization with the foods and serving sizes contained

in each of the groups in the Food Exchange Lists for

weight loss, diabetes, and kidney diseases. Chapters 18

and 20 and Appendix F provide more details.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. What are the three factors that determine a per-

son’s total energy needs? Describe each of these

factors.

a.

b.

c.

2. A 

1

⁄2-cup serving of New England clam chowder

contains 4 g protein, 5 g fat, and 7 g carbohydrate.

Using this information, calculate the energy value

of this food serving:

EXAMPLE: 

1

⁄2 c whole milk contains 4.2 g protein,

6 g carbohydrate, and 4.2 g fat. The calorie con-

tent of this milk is:

4.2 g protein ϫ 4 kcal/g ϭ 16.8 kcal

6.0 g carbohydrate ϫ 4 kcal/g ϭ 24.0 kcal

4.2 g fat ϫ 9 kcal/g ϭ 37.8 kcal

——————

Total ϭ 78.6 kcal

3. What is the guide for determining whether your

caloric intake is in balance with your energy

needs? Explain. 

What happens to excess calories?

4. Explain the error in the statement: “Potatoes are

fattening.”

5. A 25-year-old woman who is 5'2" tall and weighs

125 lb consumes 1800 calories a day to maintain

her weight. She wants to lose 3 lb of weight per

week.

a. To lose this 3 lb of weight per week, how many

calories per day could she eat?

b. Is a weight loss of 3 lb per week realistic for

this woman? Explain. 

6. Identify the exchange group to which the follow-

ing energy values belong (values are rounded).

a. 90 kcal 

b. 60 kcal 

c. 80 kcal 

d. 25 kcal 

e. 45 kcal 

f. 55 kcal 

MATCHING

Match the phrases on the right to the items on the left

that best describe them.

7. Fever a. basal metabolic rate

8. BMR b. amount of energy needed to raise

one g water one degree centigrade

9. Calorie c. causes a signiﬁcant increase in BMR
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AC T I VI T Y 2 : 

The Effects of Energy Imbalance

DEFINITIONS

Malnutrition is a general term indicating an excess,

deﬁcit, or imbalance in one or more of the essential nu-

trients. It is also used to describe an excess or deﬁcit of

calories. Physical, psychosocial, and economic factors

can contribute to the development of malnutrition.

Malnutrition is classiﬁed as either primary or second-

ary. Primary malnutrition is due to poor food choices or

inadequate food supply. Secondary malnutrition refers

to faulty body functioning, such as the inability to digest

certain essential foods. It may also be a result of certain

drug therapies.

Two other terms that are used to describe malnutri-

tion are undernutrition and overnutrition. These terms

are frequently identified in the underweight or over-

weight individual, indicating either inadequate or exces-

sive caloric intake. Both types can interfere with body

processes and affect health.

Underweight is generally accepted as being below 10%

of ideal body weight, and overweight is deﬁned as 10 to

20% above ideal body weight.

HOW TO DETERMINE YOUR WEIGHT

At first, it seems like an easy question to answer.

However, deﬁning overweight and obesity proves more

difﬁcult than might be expected. At what point do the

extra pounds cease to be an annoyance and become a

serious threat to health? As Americans become heavier

and heavier, the toll of obesity-related diseases such as

diabetes and cardiovascular disease becomes greater. To

appreciate the impact of excess weight on disease, one

must realize that overweight and obesity are conditions

that are deﬁned by more than just total body weight as

shown on a bathroom scale. Because of this, several

methods to measure body mass and body fat have been

developed.

Among health care professionals, perhaps the best

known method for assessing body size is the body mass

index, or BMI. BMI is a value derived from a person’s

height divided by his weight. Specifically, weight in

kilograms is divided by height in meters, squared.

Persons with a BMI of between 25 and 30 are consid-

ered to be overweight, while those with a BMI greater

than 30 are classified as obese. For example, a person

who is 6’ tall and weighs 175 lb has a BMI of 23.7, a

value that is within normal range. If a person of the

same height weighed 200 lbs, his BMI would rise to

27.1, indicating overweight. At 230 pounds, his BMI

would be 31.2, indicating obesity. BMI represents a

valuable and easy-to-calculate manner of determining

whether a person is obese, and BMI may be used by

both men and women to estimate their relative risk of

developing disease. Table 7-3 presents the body mass

index.

A healthy weight is key to a long, healthy life. If you

are an adult, follow the directions in Table 7-3 to evalu-

ate your weight in relation to your height, or BMI. Not

all adults who have a BMI in the range labeled “healthy”

are at their most healthy weight. For example, some may

have lots of fat and little muscle. A BMI above the healthy

range is less healthy for most people, but it may be ﬁne

if you have lots of muscle and little fat. The further your

BMI is above the healthy range, the higher your weight-

related risk.

If your BMI is above the healthy range, you may ben-

eﬁt from weight loss, especially if you have other health

risk factors.

BMIs slightly below the healthy range may still be

healthy unless they result from illness. If your BMI is

below the healthy range, you may have increased risk of

menstrual irregularity, infertility, and osteoporosis. If

you lose weight suddenly or for unknown reasons, see a

healthcare provider. Unexplained weight loss may be an

early clue to a health problem. Keep track of your weight

and your waist measurement, and take action if either

of them increases. If your BMI is greater than 25, or even

if it is in the “healthy” range, at least try to avoid further

weight gain. If your waist measurement increases, you

are probably gaining fat. If so, take steps to eat fewer

calories and become more active.

BODY COMPOSITION

Body composition is a much more accurate indicator of

ideal body weight than are weight and height tables in de-

termining the fatness or leanness of a person.

The adult body is approximately 65% water. This pro-

portion is higher in lean persons because muscle tissue

contains more water than fat tissue. Minerals account for

about 6% of body weight, most of which is in the bones,

and lean body mass can range from 40% to 70%, de-

pending upon size and activity. Lean body mass de-

creases with age. Body fat also ﬂuctuates. In adult males

it ranges from 15% to 30%; in women 20% to 35%.

Again, these percentages change with age and degree of

fitness. Some older people maintain a lower body fat

ratio through exercise and weight maintenance. For sur-

vival, some fat is needed to insulate the body from envi-

ronmental temperature ﬂuctuation, regulate the body’s

internal temperature, and protect the body against

shock. The ideal range of body fat varies with survival

needs.

Some accurate measurements of body composition

that are used to determine body weight include the

following:
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1. Water displacement and determination of speciﬁc grav-

ity—This method is accurate, but requires special equip-

ment. Most medical centers and hospitals have the

equipment and will charge a nominal fee for a standard

measurement. Many persons participating in ﬁtness and

conditioning programs have this type of assessment per-

formed prior to and at intervals during the program.

2. Skin-fold thicknesses measured by calipers at speciﬁc

body sites—These measurements should be taken by

a skilled person and assessed by comparing to refer-

ence standards.

3. Anthropometric measurements including skeletal,

head, muscle, and body contour circumferences—

These measurements are useful at any age, but espe-

cially for evaluating growth in children.

4. Radiological and laboratory studies to identify signs

of malnutrition—Tests such as measuring an indi-

vidual’s radioactive potassium content are useful in

determining lean body mass. A high potassium count

indicates little fat tissue.

ESTIMATE ENERGY OR CALORIC

REQUIREMENTS

In the last decade, research data have transformed the

method of estimating energy requirements (EER) for

men and women. For many years, the method was sim-

ple. Tables were available to show the energy need of a

person according, sex, age, height, and weight. Tables

further divided this caloric need into BMR (basal meta-

bolic rate) and physical activity.

At present the scientiﬁc method of obtaining EER is

complicated. To do so we need the following information:

• Sex

• Height

• BMI table for body weight

TABLE 7-3 How to Evaluate Your Weight (Adults)

• Weigh yourself and have your height measured.

• Find your BMI category in the table. The higher your BMI category, the greater the risk for health problems.

• Measure around your waist, just above your hip bones, while standing. Health risks increase as waist measurement increases,

particularly if waist is greater than 35 inches for women or 40 inches for men. Excess abdominal fat may place you at greater 

risk of health problems, even if your BMI is about right.

The higher your BMI and waist measurement, and the more risk factors you have, the more you are likely to beneﬁt from

weight loss.

NOTE: Weight loss is usually not advisable for pregnant woman.

Body Mass Index (BMI) Table

BMI 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Height Weight (in pounds)

4'10" (58") 91 96 100 105 110 115 119 124 129 134 138 143 148 153 158 162 167

4'11" (59") 94 99 104 109 114 119 124 128 133 138 143 148 153 158 163 168 173

5' (60") 97 102 107 112 118 123 128 133 138 143 148 153 158 163 168 174 179

5'1" (61") 100 106 111 116 122 127 132 137 143 148 153 158 164 169 174 180 185

5'2" (62") 104 109 115 120 126 131 136 142 147 153 158 164 169 175 180 186 191

5'3" (63") 107 113 118 124 130 135 141 146 152 158 163 169 175 180 186 191 197

5'4" (64") 110 116 122 128 134 140 145 151 157 163 169 174 180 186 192 197 204

5'5" (65") 114 120 126 132 138 144 150 156 162 168 174 180 186 192 198 204 210

5'6" (66") 118 124 130 136 142 148 155 161 167 173 179 186 192 198 204 210 216

5'7" (67") 121 127 134 140 146 153 159 166 172 178 185 191 198 204 211 217 223

5'8" (68") 125 131 138 144 151 158 164 171 177 184 190 197 203 210 216 223 230

5'9" (69") 128 135 142 149 155 162 169 176 182 189 196 203 209 216 223 230 236

5'10” (70") 132 139 146 153 160 167 174 181 188 195 202 209 216 222 229 236 243

5'11" (71") 136 143 150 157 165 172 179 186 193 200 208 215 222 229 236 243 250

6' (72") 140 147 154 162 169 177 184 191 199 206 213 221 228 235 242 250 258

6'1" (73") 144 151 159 166 174 182 189 197 204 212 219 227 235 242 250 257 265

6'2" (74") 148 155 163 171 179 186 194 202 210 218 225 233 241 249 256 264 272

6'3" (75") 152 160 168 176 184 192 200 208 216 224 232 240 248 256 264 272 279

Source: Evidence Report of Clinical Guidelines on the Identiﬁcation, Evaluation, and Treatment of Overweight and Obesity in Adults, 1998.

NIH/National Heart, Lung, and Blood Institute (NHLBI).
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• BMR

• Physical activity level (PAL) (sedentary, low activity,

active, very active) for men and women of a speciﬁc

height and body weight

• Speciﬁc mathematical regression equations to estab-

lish the EER for men or women with all the variables

The NAS has established EER for selected groups of

men and women (age, height, and so on) that includes all

the above variables. EER is part of a series of DRIs. Two

examples are provided below showing only three vari-

ables (age, height, and weight):

For a man with the following criteria and who is phys-

ically activite, the EER is about 2800–3200 kcal per day

depending on the BMI:

• Age: 30 years

• Height: 5'11"

• Weight: 135 lb

For a woman with the following criteria and who is

physically activite, the EER is about 2250–2500 kcal per

day depending on the BMI:

• Age: 30 year

• Height: 5'5"

• Weight: 110 lb

Thus, it is no longer easy or convenient to identify

one’s real energy need. However, currently, at the levels

of the consumers, health providers still use many tables

that show the energy requirement once the patient’s

weight is known. This is obviously not as accurate as those

developed by the NAS for our DRIs. In research and clin-

ical patient care, healthcare providers use the DRIs de-

veloped by the NAS to estimate the energy requirement.

It is expected that in the near future, computerized ta-

bles for EER will be available for all individuals in all

stages of life with consideration for sex, weight, height,

BMI, BMR, and PAL (physical activity level).

UNDERNUTRITION

When an individual is undernourished, nutrient reserves

dwindle, tissues become deprived of essential nutrients,

and medical disorders result. Protein stores are depleted

as muscle tissue is used as a source of energy. Antibody

production against invasions of bacteria and viruses be-

comes limited. Lack of nutrient reserves may lead to

more severe forms of malnutrition, such as marasmus

and kwashiorkor, or the mixed condition of protein en-

ergy malnutrition (PEM). These conditions are discussed

further in Chapter 3.

A woman who is underweight during pregnancy is at

high obstetric risk. Newborn infants of such women are

also likely to have problems, such as being small for ges-

tational age (SGA, underweight through full term) and/or

premature.

The most severe form of undernutrition is anorexia

nervosa, a condition due largely to psychological prob-

lems. It manifests as a physiological disorder where signs

of starvation are evident. It requires psychiatric treat-

ment before and during nutritional rehabilitation. This

disorder is life threatening and can recur after recovery.

Chapter 22 has a detailed discussion of this disorder.

OBESITY

Overview

Being overweight may be more of a social than a medical

problem. The overweight individual may develop a distorted

body image manifested in low self-esteem, embarrassment,

and social isolation. Counseling the obese individual to-

ward a regular exercise routine and an accurate percep-

tion of body weight and composition is beneﬁcial.

The average American who is overweight to mildly

obese is likely to have gained the extra weight over a pe-

riod of several years. The grossly obese individual usually

gains several hundred pounds in the teens to early twen-

ties. The term overweight usually refers to body weight

in excess of some standard, and does not indicate the de-

gree of fatness. See earlier discussion.

Adopting a regular exercise program and a controlled

diet will permit the overweight individual to reduce to a

normal weight. There appears to be a signiﬁcant differ-

ence between the overweight and the obese individual in

terms of percentage of body fat and the appearance of

body systems changes that accompany the deposition of

adipose tissues.

Fat Cells

The fundamental characteristics of adipose tissue are de-

termined in the last three months of gestation, the ﬁrst

three years of life, and during adolescence. The adipose

cell is 72% lipid (fat), 23% water, and is very active. It

recycles its lipids. The total amount of body fat depends

upon the size of the cells (hypertrophy) and the number

of cells (hyperplasia). All obese people show enlargement

of fat cells, but the obese individual who has three to ﬁve

times the number of fat cells as the nonobese will be

more resistant to weight loss. This is usually the case in

juvenile onset obesity. These individuals remain resistant

to signiﬁcant weight loss throughout life, and constitute

a population group with high health hazards.

Health Risks

Beyond the social, psychosocial, and aesthetic problems

that must be dealt with by the obese, there are also a
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number of serious health problems caused or acceler-

ated by obesity. Among these problems are:

1. Hernias: abdominal and hiatal hernias are especially

common. Hiatal hernias are displacement of part of

the stomach into the chest cavity.

2. Varicose veins and osteoarthritis: extra load on the

weight-bearing joints creates a high incidence of

these two conditions.

3. Winter coughing and bronchitis: common because

of fat surrounding the diaphragm.

4. Decreased tolerance for exercise: poor breathing

ability lowers oxygen intake.

5. Cholelithiasis (gallbladder stones): 96% of these

stones are composed of cholesterol derived from the

saturated fats of the body.

6. High blood lipids: both triglyceride and cholesterol

levels tend to rise in the obese, leading to a higher

risk of heart disease.

7. Hypertension (high blood pressure) and kidney dis-

eases: common conditions among the obese due to

the increased workload and the building of addi-

tional capillary systems to nourish the fat cells and

move the additional weight. Newest studies impli-

cate obesity rather than excess sodium intake as the

major contributor to high blood pressure.

8. Type II diabetes: common among the obese. Many

scientists believe that this disorder is a result of

long-term obesity, as well as genetic predisposition.

9. Increased cancer risk: breast, uterine, pancreatic,

and gallbladder carcinomas are being studied in re-

gard to their relationship to obesity.

10. Sexuality and the obese:

a. Sexual response diminishes due to both aesthetic

reasons and physical barriers.

b. Folds of fatty tissue around the scrotum raise

local temperature and can lead to infertility in

the male.

c. Skin infections and irritations, especially around

the genital areas, occur because of heat and

moisture and folds of fat that make it difficult

to clean the areas.

d. Menstrual disorders are common in obese females.

e. Obese women experience difﬁcult pregnancies,

and infants are likely to suffer fetal distress. There

is also a higher stillborn rate among obese

women.

11. Premature aging has been noted among the obese.

It is estimated that the life span of an obese individ-

ual is reduced by 15 years.

Questions to Ask

The health practitioner should consider a variety of fac-

tors that may make a client vulnerable to obesity. Some

assessments the health practitioner should make are:

1. What are the cultural practices? The main staples of

the diet may be calorie dense with a small variety of

other foods.

2. What is the income level? People in a low income

level tend to eat ﬁlling and cheap foods (usually high

in fats, sugars, and starches). Intake of protein foods,

fruits, and vegetables may be low.

3. What does the client believe about weight in relation

to health? In Western society thinness is a fetish, and

large amounts of time and money are spent attaining

it. At the same time, obesity is rampant. This is a par-

adox. Among some ethnic groups living in the United

States, overweight and obesity are acceptable and per-

haps even desirable conditions.

4. What is the emotional status? For what reasons do

clients eat? What is their general mood? Are they de-

pendent or independent? How do food and activity ﬁt

their daily living patterns? How do they adapt to

stress?

Summary

Obesity is a multifaceted problem involving physiologi-

cal, psychological, and cultural factors, all of which are

resistant to current therapeutic efforts. Obesity is the

precise term to use in referring to a gain of excess fat.

Overweight is a more general term referring to increased

weight gain in all body parts (fat, water, cells). The obese

person is overweight, but the overweight person is not

necessarily obese, and being overweight is not always un-

desirable. However, the public usually does not distin-

guish between the two terms.

Obesity may occur in two ways: existing adipocytes

(fat cells) may enlarge or hypertrophy, or the number of

fat cells may increase in a process called hyperplasia. All

obese individuals experience hypertrophy, but not all

have abnormal amounts of fat cells. Hyperplastic obesity

is also called “juvenile onset” because development of

extra adipocytes occurs during early or late childhood.

Adult onset obesity is strictly hypertrophic. Once hyper-

plastic obesity has developed, weight can be lost from

the cells, but the number of cells is not reduced.

The exact mechanism that causes obesity is not

known, but the main factor appears to be overeating com-

bined with inadequate levels of activity. Metabolic and

glandular disorders, heredity, basal metabolic rate, and

body type all inﬂuence the development of obesity.

Obesity has not been shown to cause disease, but it

may predispose and complicate numerous serious health

problems, including diabetes, digestive disease, arthri-

tis, cerebral hemorrhage, difﬁculty in breathing, angina

pectoris, circulatory collapse, varicose veins, hyperten-

sion, kidney disease, infertility, and dermatologic prob-

lems. Obesity lowers sexual drive and is connected with

complications of pregnancy and premature aging. Obesity
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accounts for many psychological and social problems,

such as low self-esteem and discrimination in sports,

school, and jobs.

PROGRESS CHECK ON ACTIVITY 2

TRUE/FALSE

Circle T for True and F for False.

1. T F The term obesity is used to indicate excess

body weight of 15% or more above ideal body

weight.

2. T F Increasing the amount of energy expended for

physical activity is a means of weight control.

3. T F The energy value of a weight-reduction diet

usually ranges between 1000 and 1500 calo-

ries, depending on individual size and need.

4. T F In the Food Exchange Lists of dietary control,

foods listed in one group may be exchanged

freely with foods listed in another group.

5. T F Between-meal snacks should never be eaten

on a weight-reduction diet.

For someone giving practical suggestions for persons on

reduction diets, which of the following statements are

true and which are false?

6. T F Purchase special low-calorie foods and eat sep-

arately from the rest of the family.

7. T F Eat only from the Food Guide Pyramid to lose

weight.

8. T F Even when the diet plan is followed carefully,

some weeks you will not show any weight loss.

9. T F Do not eat more than three meals per day.

10. T F Avoid dependence on appetite suppressants.

11. T F Personal adaptation to the diet plan is manda-

tory.

12. T F When eating in a restaurant, order single items

instead of combinations.

13. T F Eat as much meat as you wish, but never eat

carbohydrates.

14. T F As the body weight gets heavier and heavier,

the toll of obesity-related diseases such as di-

abetes and cardiovascular disease becomes

greater.

15. T F Body mass index (BMI) is the ratio of weight to

height.

16. T F With a BMI of 25, a person is considered 

obese.

17. T F Unexpected weight loss may be an early clue to

a health problem.

18. T F An increase in waist line is an indication of

gaining fat.

MULTIPLE CHOICE

Circle the letter of the correct answer.

19. Obesity as a health hazard increases the risk in

which of the following diseases or conditions?

(Circle all that apply.)

a. hypertension

b. diabetes

c. heart disease

d. cancer

20. A reduction of 1000 calories in an obese person’s

daily diet would enable the individual to lose

weight at which of the following rates?

a. 1 lb per week

b. 2 lb per week

c. 3 lb per week

d. 4 lb per week

21. Which of the following food portions has the low-

est caloric value?

a. 4 oz lean meat

b.

1

⁄2 c orange juice

c. 1 slice bread

d. 8 oz of 2% milk

22. In the exchange system of diet management,

which of the following foods may be exchanged

for one slice of bread?

a. 1 scoop cottage cheese

b.

1

⁄2 avocado

c. 3 c of popcorn (popped)

d. 1 egg

23. In the exchange system, which one of the follow-

ing food items is “free” and therefore can be eaten

as desired?

a. mustard

b. carrots

c. salsa

d. lean meat

e. orange juice

24. Which of the following foods is not a member of

any of the meat exchange groups?

a.

1

⁄2 c pinto beans

b. 1 c soy milk

c. 1 tbsp peanut butter

d. 1 hot dog

25. To maintain healthy body weight, the energy

value of the daily diet should (circle all that

apply):

a. be equal to the energy used by the body at rest.

b. include the energy used in activities of daily living.
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c. be controlled by appetite.

d. be controlled by medication.

26. A pound of adipose tissue has an energy value of

a. 1750 calories.

b. 3500 calories.

c. 4000 calories.

d. 9000 calories.

27. Sue’s intake for a 24-hour period contained 190 g

carbohydrate, 75 g protein, and 50 g fat. The en-

ergy value of her diet (rounded to nearest num-

ber) is

a. 2000 calories.

b. 1750 calories.

c. 1500 calories.

d. 1200 calories.

28. Sue’s basal metabolic rate used 1350 calories in

24 hours and her daily activities used 400 calories.

If her energy intake (from question 27) remained

the same for a week, and her energy output re-

mained the same for a week, Sue should:

a. lose 

1

⁄2 lb.

b. gain 

1

⁄2 lb.

c. maintain her present weight.

d. lose 2 lb.

29. John has an 8 oz glass of cola (which contains 100

calories) each day, in excess of his energy needs. If

he continues this practice for one year, how much

weight will he gain? (Round to nearest whole

number.)

a. 2 lb

b. 6 lb

c. 10 lb

d. none

SITUATION

30. On October 1 Joe decides that he must lose 20 lb

before the next tennis meet scheduled for

December 7. He begins a diet of 700 kcal per day

reduction and plays an hour of active tennis every

day (count active tennis as using 300 kcal per

hour). Answer the following questions regarding

this situation.

a. How many pounds per week will Joe lose if he

continues his diet and exercise program?

b. Will Joe lose 20 lb in time for the tennis meet?

c. How many pounds a week would Joe lose if he

only increased his exercise to one hour per day

and did not diet?

d. Would Joe lose 20 lb in time for the meet by

exercise alone?

AC T I VI T Y 3:

Weight Control and Dieting

The best advice that one can give clients regarding weight

control is to prevent the excess accumulation. The rec-

ommended approach is a controlled, but not deﬁcient,

eating pattern, combined with a regular exercise pro-

gram. Weight problems are easier to correct when they

begin to develop. Waiting until excess weight accumu-

lates over the years presents great difficulties. Simple

monitoring of one’s body weight and attention to the ﬁt

of clothing through the years can assist with weight con-

trol. Weighing should be done on the same scale weekly

at the same time of day, without clothing on, so that the

variables, and therefore excuses, are minimized. The

practice of keeping some clothing (such as a uniform or

other correctly ﬁtted garment) and trying it on for size

twice each year is another monitoring device.

CALORIES, EATING HABITS, AND EXERCISE

Weight gain comes from eating more food energy (kcalo-

ries) than is expended. It will be gained as body fat if the

person is not exercising, but weight may also be gained as

lean tissue. Newer research ﬁndings show that there are

different types of obesity, and these inﬂuence the kinds of

approaches that are useful in determining treatment.

The factors that are receiving the most attention now

have changed many of the preconceived ideas about obe-

sity and dieting that have prevailed for years. For in-

stance, the assumption that obesity was 98% caused by

external behaviors is being challenged. Researchers are

ﬁnding genetic differences that contribute to obesity. The

set-point theory that was introduced in the 1980s contin-

ues to be studied. This theory holds that the body is pro-

grammed to choose a certain weight and to hold on to it

by regulating eating behaviors and hormones.

These theories are substantiated by studies of individ-

uals who had obese parents. If one parent was obese, the

offspring had a 60% chance of becoming obese. If both

parents were obese, the percentage rose to 90. Evidently

genetic makeup contributes to how much fat is stored, as

well as how much energy is consumed. There is strong ev-

idence that the enzyme that enables excess fat to be stored

is inherited; thus obesity runs in families. Studies of iden-

tical and fraternal twins who have been reared apart have

also contributed to the studies on inherited obesity.

Simple obesity is not as simple as was once believed.

This ongoing research does not negate the critical en-

vironment factors that contribute to obesity. The fam-

ily’s cultural and social attitudes toward food and

appearance have a strong inﬂuence on how food is pre-

pared and eaten and what is considered desirable body

weight. Overweight and obesity are certainly not strictly

genetic. Healthy body weights can be obtained and main-
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tained by the majority of the population, although for

most this does require some lifestyle changes.

Calories (Kilocalorie)

As discussed previously, the fuel value of foods provides

the energy that keeps the body engine running, and the

body is a more efficient engine than man-made ma-

chines. Activity 1 provided the fuel value of the energy-

producing nutrients: 4 kcal/g of carbohydrate, 4 kcal/g of

protein, and 9 kcal/g of fat. Alcohol also contributes 7

kcal/g and, although alcohol is considered a drug, it is

listed with foods because of its energy production, which

can provide excess calories. The ways in which the body

breaks down the nutrients provides the rationale for de-

cided changes in diet modiﬁcation for weight reduction.

Carbohydrates of all kinds (except ﬁber) are broken

down to sugars to be absorbed. Excess carbohydrate is

converted to glycogen and stored in the liver and mus-

cle, or converted to fat and stored in adipose tissue. Fats

are broken down to fatty acids and glycerol for use by

the body, and the excess stored as fat in adipose tissue.

Fats are stored with greater efﬁciency in the body than

are proteins or carbohydrates. A high-fat diet, therefore,

is a strong predictor of excess body fat, even when the

total caloric intake is not excessive. Protein is broken

down to amino acids. These essential components of the

body should be used to replace, repair, or maintain lean

body tissues and protein ﬂuids. Excess amino acids will

lose their nitrogen component and be stored as fat, and

they cannot be recovered by the body to form proteins.

These energy-producing nutrients are discussed in

detail in the following chapters. This brief explanation

serves to help the student understand the basis for cal-

culating the amounts of carbohydrates, protein, and fat

when planning weight-reduction diets.

Although alcohol is not really a nutrient, since it does

produce kcalories when consumed it causes more fat to

be stored in the body, especially in the abdomen (the

“beer belly” effect) and other parts of the body where ex-

cess fat can be stored. It must be considered when plan-

ning weight control.

Eating Habits

Chapter 2 discussed how food habits are formed. They

are extremely difﬁcult to change. Eating behaviors are

the only thing that is under individual control, so in

order to achieve a healthy body weight and appropriate

body composition, one must use some of the guidelines

that have been developed by competent health profes-

sionals. These include knowledge of the way foods are

broken down and used by the body, an exercise plan,

using acceptable guidelines for dieting, and behavior

modiﬁcation.

Behavior modiﬁcation can be a useful tool in achiev-

ing and maintaining weight control. Reasons for weight

fluctuation can be identified and measures taken to

change the situations or alter the behaviors that cause

the problems. Behavior modification is also useful in

weight maintenance once the desired weight has been

reached, since a change in eating behaviors and activity

is achieved over a long period of time and thus can give

the dieter a chance to gain permanent control. An exer-

cise program that is enjoyable is more likely to remain a

part of the individual’s lifestyle. While rewarding oneself

for satisfactory weight loss or gain is recommended (pos-

itive reinforcement) in behavioral programs, the satis-

faction that comes from improved appearance and

attitude about self can be sufﬁciently motivating to re-

quire no additional reinforcement. The habit of daily ex-

ercise may require encouragement, support, and

coercion to get started, but if the exercise program is

done long enough, it becomes self-enforcing.

Exercise

In any type of weight-management program, exercise plays

an important role. In addition to the beneﬁts of decreas-

ing excess body fat and increasing lean muscle mass, many

other positive outcomes occur with regular exercise.

Certain types of exercise (aerobic) can produce dra-

matic changes in body composition. Jogging, brisk walk-

ing, jumping rope, and bicycling are examples of this

type of exercise. Also, aerobic exercise can increase cardio-

vascular ﬁtness, raise basal metabolic rate, and decrease

appetite (contrary to popular belief). It lowers choles-

terol levels and provides a healthy way to release tension.

Coping with stress through exercise rather than overeat-

ing is a major means of weight control. Additional ben-

eﬁts of exercise include improved appearance as muscles

are firmed and enhanced confidence and self-esteem.

People who exercise regularly suggest that their thought

processes and overall efﬁciency are improved.

Exercise should be undertaken slowly and, for the

older person, with medical supervision. Exercise should

never hurt; the axiom “no pain, no gain” is inaccurate. If

exercise hurts, it is too strenuous and may cause injury.

Mild, regular exercise at a steady pace can be as effective

as strenuous exercise, which can be traumatic for some.

The former may become enjoyable as well as therapeutic.

People who exercise and are moderately active live

longer than those who are sedentary, and they enjoy a

better quality of life far into their later years.

GUIDELINES FOR DIETING

Portion control, balanced menus meeting the RDAs, 

and judicious food preparation are the keys to successful

dieting. Weight loss is most satisfactorily achieved by
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planning meals around nutritionally sound food guides,

such as the Food Exchange Lists for meal planning.

These were discussed in Chapter 1, and the complete

Food Exchange Lists appear in Appendix F. Table 7-4 (a

and b) uses these lists to prepare menu plans at four dif-

ferent calorie levels. Table 7-5 provides a sample menu for

a 1200-kcal diet using the Food Exchange Lists in

Appendix F and Table 7-4. Other diet planning strategies

that can be used, for yourself as well as in counseling

others, are found at the end of this chapter in the

Responsibilities of Health Personnel section.

THE BUSINESS OF DIETING

In spite of massive efforts on the part of government

agencies and nutrition specialists to promote a healthy

lifestyle and educate the public regarding the advantages

of correct methods of obtaining and maintaining desir-

able body composition, it appears that Americans are not

listening. The latest surveys indicate that overweight and

obesity are higher than before and still gaining. It is not

that people aren’t diet conscious, but the tried-and-true

methods take time and a change in lifestyle. In today’s

fast-paced world Americans are looking for a quick ﬁx.

This has given credence to a proliferation of diet scams,

fads, and products.

It would be nice to believe that some of these combi-

nations and concoctions could increase longevity, im-

prove sexual prowess, prevent aging, and promote

glamorous body images, but they do not. Many enter-

tainers have capitalized on these hopes by implying that

Few government standards require that information

be scientiﬁcally sound to be published, and so it is left to

the consumer to distinguish between valid diet advice

and literature containing little truth aimed at a gullible

public. The new dietary supplement law may make it

more difficult for promoters of diet pills, elixirs, bee

pollen, and the like to be marketed without proof of efﬁ-

cacy, but the myriad books and videos are unregulated.

(See Chapter 11.)

Potential health hazards should be appraised when-

ever a diet is chosen that varies considerably from the

pattern of the recommended guidelines for healthy eat-

ing. These diets range from mildly to severely imbalanced

and thereby create an imbalance in the body’s nutriture.

Some consequences include altered metabolism, fluid

and electrolyte imbalance, and deﬁcits in essential nutri-

ents. The more imbalanced, limited, or restricted in nu-

trients and energy a diet regime is, the greater its

potential for harm. Fortunately, most fad diets are so re-

strictive that many people adhere to them for only a few

days. Documented deaths from these diets are increasing

as more and more people become obsessed with thinness

TABLE 7-4b Using the Food Exchange Lists to

Prepare Menu Plans at Four

Different Caloric Levels (Caloric

Distribution: 50% Carbohydrate,

20% Protein, and 30% Fat)

Meal Pattern (Exchanges per meal)

Food Group 1000 1200 1500 1800

(Total/Day) kcal kcal kcal kcal

Breakfast

Carbohydrates

Starch/Bread 1 1 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat 0 0 1 1

Fat 1 1 1 1

Lunch/Dinner

Carbohydrates

Starch/Bread 1 2 2 3

Vegetable 1 1 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat 2 2 2 2

Fat 1 1 2 2

Dinner/Supper

Carbohydrates

Starch/Bread 1 1 1 3

Vegetable 2 2 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat 2 2 2 2

Fat 1 2 2 2

Snack

Carbohydrates

Starch/Bread 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Fruit 0 0 1 1

Meat 0 0 0 1

TABLE 7-4a Using the Food Exchange Lists to

Prepare Menu Plans at Four

Different Calorie Levels (Caloric

Distribution: 50% Carbohydrate,

20% Protein, and 30% Fat)

Daily Food Distribution

Food Group 1000 1200 1500 1800

(Total/Day) kcal kcal kcal kcal

Carbohydrate Group

Starch/Bread 4 5 6 9

Vegetable 3 3 4 4

Fruit 3 3 4 4

Milk (skim) 2 2 2 2

Meat and Meat Substitute Group

Meat (lean) 4 4 5 6

Fat

Polyunsaturated 1 1 2 2

Monounsaturated 1 1 2 2

Saturated 1 1 1 1

purchasing and using their health and beauty books or

aids will fulﬁll all one’s fantasies about looking good. The

quacks and charlatans of the past were the ﬁrst to dis-

cover the gullibility of the public and prey upon their su-

perstitions and susceptibility. Lack of education regarding

actual body needs and the utilization of foods has cre-

ated a fertile ﬁeld for misinformation. Some of this infor-

mation is merely misleading and costly; some of it is

dangerous. The amount of money (over $10 billion per

year) spent on these books and products could be used to

educate the public and purchase nutritious foods, thereby

helping to truly alleviate weight problems.
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and wish to attain their weight goals in the shortest pos-

sible time.

Eating disorders have proliferated, starting at the ele-

mentary school level. Anorexia nervosa, bulimia nervosa,

and other eating disorders are discussed in Chapter 22.

Health practitioners need to be able to judge the myr-

iad diet plans available and help clients choose ones that

conform to good nutrition standards. Table 7-6 lists some

things to look for when assessing the suitability of diet

schemes.

SUMMARY

A sedentary lifestyle for most Americans has decreased

energy needs to the point where, if weight is to remain

stable, total caloric intake should not exceed the BMR by

more than a few hundred calories. The continual con-

sumption of more calories than are expended results in

obesity. It is necessary for people to understand that obe-

sity is not a problem of fattening foods, but of total over-

consumption of foods that contain calories. Weight

control can be achieved by maintaining a balance be-

tween total calories consumed and those expended.

Eating a balanced diet of moderate proportions and ex-

ercising regularly are valuable for maintaining energy

balance, once the balance has been achieved. The conse-

quences of either excess or deﬁcit energy can be severe

and create or complicate conditions and disorders that

shorten the life span.

Diets to achieve weight control need to be varied; foods

should meet acceptable criteria for essential nutrients as

well as psychological and aesthetic criteria. They should

TABLE 7-5 Sample Menu for a 1200 Kcal Diet

Using Meal Pattern from Table 7-4b

Breakfast

1

⁄2 c orange juice

1 slice raisin toast with 1 tbsp cream cheese

2 tsp sugar-free jelly, if desired

1

⁄2 c skim milk

Coffee or tea

Lunch/Dinner

2 oz broiled chicken breast

1

⁄2 c mashed potatoes

1

⁄2 c green beans

1 small roll with 1 tsp margarine

1

⁄3 5" cantaloupe

1

⁄2 c skim milk

Coffee or tea

Dinner/Supper

1 c bouillon

2 oz roast pork

1

⁄3 c wild rice

1

⁄2 c ea. mushrooms and pea pods sautéed in 2 tsp oil

1 large kiwi

1

⁄2 c skim milk

Coffee or tea

Snack (afternoon or evening)

1

⁄2 c bran ﬂakes

1

⁄2 c skim milk

Sugar-free gelatin, if desired

TABLE 7-6 Rating the Weight Loss Diets

Criteria

Acceptable

1. Not less than 1200 kcal, at least 100 g carbohydrate

2. Meets, but not exceeds, the RDA for protein

3. Approximately 30% of total kcal from fat; types of fat

to use recommended

4. Provides variety: can select from a large number of

foods

5. Can buy the foods at a local grocery store

6. Offers foods from all the food groups

7. Provides for slow but steady weight loss

8. Instructions include regular exercise and behavior

modiﬁcation tips

9. Comes from a reliable source

10. Has no unproven weight-loss aids or devices

Some examples:

Weight Watchers diet plans

The American Heart Association Diet

Individual plans by qualiﬁed nutrition specialists

Unacceptable

1. Kcals may range as low as 300 per day

2. Low in carbohydrate (less than 100 g)

3. Protein exceeds or is less than RDA

4. Only certain, speciﬁed foods used; may be formulas

5. Foods bought from one source only; usually expensive

6. Nutritionally inadequate

7. Extremely low fat (Ͻ 20% total kcal)

8. Promotes rapid weight loss

9. Eliminates food decisions

10. “Counselors” unqualiﬁed

11. Does not inform clients of any risks

12. May require signing a long-term contract

13. May cause long-term health problems

14. Frequently has “other products/devices” that are sup-

posed to speed up the process

Some examples:*

Atkins Diet Revolution

The Pritikin Diet

Herbalife

Drinking Man’s Diet

*Not an all-inclusive list; there are many, many more with new

ones arriving daily.
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be lifetime diets. For optimum health, weight control

should be established from early childhood. Crash diets,

fraudulent, and fad diets may be hazardous to one’s health

and should be avoided, and regular exercise should be-

come a part of the plan to control body weight.

Although the disease continuum of obesity–anorexia

nervosa is a complex phenomenon, the measures for pro-

moting a healthy, stable, normal weight throughout the

life span are simple and practical, once these principles

are understood and practiced.

RESPONSIBILITIES OF HEALTH PERSONNEL

1. Follow and teach the principle that a balanced diet

contains adequate nutrients and calories and main-

tains a stable weight.

2. Make accurate assessments and judgments regard-

ing appropriate use of food and diets used for weight

loss.

3. Recognize that malnutrition, whether due to an excess

or deﬁcit in nutrients and calories, must be resolved.

a. Substitute appropriate foods if malnutrition is

caused by poor food choices.

b. Be prepared to find resources when an inade-

quate food supply is the problem.

c. Recognize the effects of faulty body function or

intake of drugs on nutrient intake and recom-

mend appropriate steps.

4. Recognize the differences among overweight, over-

fat, and obese, and be prepared to explain to others.

Use a variety of tools to determine body fat.

5. Know the health risks of being underweight, and be

prepared to teach others how to gain weight while

maintaining a quality diet.

6. Recognize the symptoms of anorexia nervosa and

bulimia and seek appropriate referrals. Nursing per-

sonnel may be specially trained in this area and can

work with psychiatrists and psychologists in the

treatment of severe eating disorders.

7. Use techniques from the behavioral sciences to as-

sist clients in controlling weight.

8. Explain the use of exercise in promoting stable body

weight and relaxing tensions. Demonstrate some

helpful exercises for different age groups.

9. Use and teach acceptable diet-control methods that

include use of a balanced diet, proper food prepa-

ration, portion control, and sound food guides for

selection.

10. Educate yourself and others to the dangers and

health hazards of the fad diets on the market today.

11. Evaluate all literature regarding reduction diets and

the actual diets using scientiﬁc criteria.

12. Teach and practice basic principles of weight

maintenance.

13. Evaluate all reduction diets carefully. Realize that

there are countless diets for weight loss, and that

most popular diets promise weight loss without dep-

rivation.

14. Educate yourself and others to approved diets that

are balanced and provide optimum nutrients for

maintenance of health.

15. Encourage individuals who wish to lose weight to

increase exercise at the same time as they reduce

the quantity of food intake.

16. Advise clients that successful diet plans require adap-

tation to a new lifestyle that includes altered food

intake and exercise.

17. Be aware that the best prescription for obesity is diet

modiﬁcation. The use of drugs and surgical proce-

dures is dangerous and a last resort.

18. Promote low-calorie diets that contain the essential

nutrients in proper proportions. Diets should do the

following:

a. Be based on the daily food guide

b. Contain a minimum of 1200 kcal for women and

1500 kcal for men

c. Follow the dietary guidelines for distribution of

nutrients: 50% of total calories as complex car-

bohydrate, 20% as protein, and 30% as fat, with

approximately half of the fat being unsaturated

d. Provide weight loss of 1 to 2 lb per week

19. Advise clients to weigh themselves once per week. If

exercise is undertaken, measurements may be more

accurate than weighing.

20. Encourage the attitude that clients are adopting a

more healthful diet instead of giving up certain foods.

21. Recognize the plateau periods in weight reduction,

and encourage the dieter to stay with the diet until

the body readjusts.

22. Become familiar with behavior modiﬁcation tech-

niques for changing eating habits, and assist clients

to use those that work for them.

PROGRESS CHECK ON ACTIVITY 3

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Behavior modiﬁcation is an educational tool

used to

a. change people’s eating habits.

b. achieve weight control.

c. maintain desired weight.

d. all of the above.

2. Mary lost 10 lb in six weeks and rewarded herself

with a new blouse. This is an example of

a. pampering oneself.

b. negative reinforcement.
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c. positive reinforcement.

d. self-gratiﬁcation.

3. Aerobic exercise is deﬁned as

a. exercise performed inside a building.

b. exercise that causes sweating.

c. exercise that increases oxygen intake.

d. exercise that is strenuous.

FILL-IN

4. List three potential health hazards of unbalanced

diet regimes.

a.

b.

c.

TRUE/FALSE

Circle T for True and F for False.

5. T F Although the grapefruit diet is unbalanced, Dr.

Stillman’s “Inches Off” diet should be all right

for weight reduction.

6. T F Entertainers cannot afford to offer poor nutri-

tion advice for fear of lawsuits.

7. T F The major reason for misinformation is lack of

education.

8. T F It is possible to lose weight without dieting if

you exercise regularly.
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OBJECTIVES

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

1. Identify some physical signs of malnutrition.

2. Describe tools used in the assessment of nutritional status, such as:

a. diagnostic tests (radiologic/laboratory data).

b. anthropometric measurements.

c. dietary history and recalls.

d. physical ﬁndings and sociological data.

3. Recognize some common nutrition problems, and propose corrective

measures.

4. Be familiar with the responsibilities of health personnel in educating

clients about nutritional needs.

GLOSSARY

Anthropometrics: measurement of the physical body, such as height and

weight, chest and head circumferences.

61370_CH08_117_128.qxd 4/14/09 9:53 AM Page 119

120 PART II PUBLIC HEALTH NUTRITION

Assessment: gathering of data about a person in order

to logically identify his or her physical, psychologi-

cal, social, and economic assets and liabilities.

Malnutrition: general term indicating an excess, deﬁcit,

or imbalance of one or more of the essential nutri-

ents. May be used to describe an excess or deﬁcit of

calories. Psychosocial, economic, geographic, and

physical factors can contribute to the development of

malnutrition.

Nutrient: chemical substance in food that is needed by

the body.

Nutritional status: the condition of the body as it relates

to the consumption and utilization of food. Good nu-

tritional status refers to the intake of a balanced diet

containing all the essential nutrients to meet the

body’s requirements for energy, maintenance, and

growth. Poor nutritional status refers to an inadequate

intake (or utilization) of nutrients to meet the body’s

requirements for energy, maintenance, and growth.

Serum: the watery portion of the blood that remains after

the cells and clot-forming material (ﬁbrinogen) have

been removed; plasma is unclotted blood. In most

cases serum and plasma concentrations are similar to

one another. The serum sample often is preferred be-

cause plasma samples occasionally clog the mechan-

ical blood analyzers.

BACKGROUND INFORMATION

Health professionals, healthcare workers, and the client

or patient comprise the health team in institutions and

public health facilities. However, there are many types

and kinds of noninstitutionalized health services, accom-

panied by an increasing number of private health prac-

titioners.

The role of healthcare professionals is deﬁned by law

and based on educational preparation. Healthcare profes-

sionals are required to receive certiﬁcation, registration,

licensing, or a combination of these.

An independent health practitioner may or may not be

credentialed. However, as increasing numbers of people

want to be responsible for their own health, these inde-

pendent practitioners often serve as health resources.

Through their counseling, health practitioners can inﬂu-

ence the attitudes and health of many people. But, the

practice of self-care must be preceded by the acquisition

of information about health; that is, both the healthcare

worker and the client need a solid background in the as-

sessment of nutritional status, the techniques of health

promotion, and accurate nutrition information.

This chapter is designed to assist the student to under-

stand how to assess the nutritional status of clients or pa-

tients. The student will also learn the tools necessary to

assist a healthcare professional to restore and promote

health. Finally, the chapter teaches a student the prob-

lem-solving process used in many healthcare systems.

AC T I VI T Y 1 :

Assessment of Nutritional Status

In this activity we will explore four major techniques to

assess nutritional status: (1) physical findings, (2) an-

thropometric measurements, (3) laboratory data, and

(4) health and diet history.

PHYSICAL FINDINGS

There are many clinical signs of good and poor nutri-

tion. Although some of these signs are not related to a

person’s nutritional status, they serve as a general indi-

cator of health. Data from a physical assessment are con-

sidered objective data and helpful to the health

practitioner. Table 8-1 summarizes these ﬁndings.

ANTHROPOMETRIC MEASUREMENTS

These measurements are relatively objective and are usu-

ally an important part of nutrition assessment. They are

valuable in evaluating protein energy malnutrition

(PEM). Figure 8-1 illustrates such measurements.

Approximately half the fat in our bodies is located di-

rectly below the skin (subcutaneous). In some parts of the

body, this fat is more loosely attached, and can be pulled

up between the thumb and foreﬁnger. Such sites can be

used for measuring fat-fold thickness. Since fat stores

decrease slowly even with an inadequate energy intake,

a depletion of subcutaneous fat can reﬂect either long-

term undernutrition or successful weight loss through

dieting and exercise. Actual diagnostic tests used to de-

termine nutritional status are usually made in the labo-

ratory from blood and urine samples.

LABORATORY DATA

Laboratory tests are generally used to determine internal

body chemistry. Although determined with great care

and accuracy, these tests are inﬂuenced by many factors

and are subject to different interpretations.

The most common and useful biochemical techniques

in evaluating malnutrition employ measurements of he-

moglobin, blood cell counts (hematocrit), nitrogen bal-

ance, and creatinine excretion. The measurements are

obtained from serum and plasma samples.

Laboratory tests valuable in assessing vitamin, min-

eral, and trace element status are listed in Table 8-2.

DIET HISTORY AND METHODS OF

EVALUATING DATA

The type of data needed for health and diet history is sub-

jective and involves interviews and food records. The ac-

curacy of both approaches depends on the skill of the

interviewer and the client’s memory, perception, and co-

operation. From an interview, information can be ob-

tained on the client’s food intake history, presence of
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FIGURE 8-1 Anthropometric Measurements

Assessment of growth and development by studying anthropometric measurements (physical measurements of the human

body) provides important information about the nutritional status of infants, children, adolescents, and pregnant women.

Standard measurements include weight, height, head circumference, midarm circumference, chest circumference, and

skin-fold thickness. These data provide developmentally significant ratios, including weight:height, midarm circumfer-

ence:head circumference, chest circumference:head circumference, and midarm circumference:height. Data obtained over

a period of time are especially helpful.
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disorder, and drug usage. It is important that the inter-

viewer learn something about the client’s life and the

factors that inﬂuence his or her eating habits (such as

money, storage facilities, transportation, ethnicity).

Once the data are collected, we can determine the nu-

trient content of the diet and evaluate the person’s di-

etary intake using available references such the Dietary

Guidelines. At present this is easily done with computer

software designed for that purpose. To interpret the infor-

mation, we use the following basic tools, among others:

DRIs

One method compares a person’s nutrient intake to the

DRIs (RDA/AI) values. The result gives a quantitative base

of a person’s dietary adequacy. You will also need to know

that individual’s recommended nutrient requirements

to arrive at a deﬁnitive conclusion for the dietary ade-

quacy and needs of this person. See Chapter 1, Tables 

F-1 and F-2, and www.nas.edu.

MyPyramid, Dietary Guidelines for Americans,

Healthy People, and National Cholesterol

Education Program

These four tools have already been discussed in Chapter 1.

They are online tools for assessment of dietary intake. A

consumer or a nutritional professional can use the

MyPramid tracker at the Web site to compare a typical day’s

intake to the recommendations of these four tools. Though

not speciﬁc, the results can give answers to the following:

TABLE 8-1 Physical Indicators of Nutritional Status

Body Area Signs of Good Nutrition Signs of Malnutrition

1. Head to neck

a. Hair a. Shiny, lustrous; smooth healthy scalp a. Dull, dry, thin, wirelike, sparse, 

brittle; scalp rough, ﬂaky

b. Face b. Skin smooth, moist, with uniform color b. Pale or mottled, dark under eyes,

swollen, scaling or ﬂakiness, 

lumpiness

c. Eyes c. Bright, clear, moist c. Dry membranes, redness, ﬁssures at

corners, red rimmed, ﬁne blood ves-

sels or scars at cornea

d. Lips d. Smooth, pink d. Red, swollen, lesions or ﬁssures

e. Tongue e. Deep red, slightly rough surface e. Scarlet or purplish color; raw,

swollen, smooth

f. Teeth f. Straight; none missing, no overlap, f. Cavities, black or gray spots, 

without cavities erupting abnormally, missing

g. Gums g. Firm, pink, smooth, no bleeding g. Spongy, bleed easily, inﬂammation,

receded, atrophied

2. Skin 2. Smooth, moist, uniform color 2. Dry, ﬂaky, scaling, “gooseﬂesh,”

swollen, grayish, bruises due to capil-

lary bleeding under skin, no fat layer

under skin

3. Glands 3. No thyroid enlargement: 3. Front of neck and cheeks become 

No lumps at parotid juncture swollen lumps visible at parotid; goiter 

visible if advanced hypothyroidism

4. Nails 4. Pink nail beds, smooth, ﬁrm, ﬂexible, 4. Brittle, ridged, pale nail beds, clubbed, 

uniform shape spoon shaped

5. Muscle and skeletal 5. Good posture, ﬁrm, well-developed muscles, 5. Flaccid, wasted muscles, weakness,

system good mobility; no malformations of skeleton tenderness, decreased reﬂexes, difﬁculty

in walking 

Children: beading ribs, swelling at end

of bones, abnormal protrusion of

frontal or parietal areas

6. Internal systems

a. Gastrointestinal a. Flat abdomen, liver not tender to palpate, a. Distended, enlarged abdomen, as 

normal size cites, hepatomegaly (enlarged liver)

Children: “potbelly”

b. Cardiovascular b. Normal pulse rate b. Pulse rate exceeds 100 beats/min, 

Normal blood pressure abnormal rhythm, blood pressure

elevated, mental confusion, edema

While physical appearances give us clues to internal problems, they can be misleading. They may not be nutrition related. Physical ﬁndings

must be coupled with other indications (lab test, anthropometrics, etc.) in order to validate them.
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1. Is the person consuming high or low saturated fat?

2. Is the subject’s consumption of fruits, vegetables, and

whole grains adequate?

Table 8-3 gives a simple illustration of the discussion

above.

Assessment Conclusion

We have the following data:

• Anthropometric measures

• Biochemical tests

• Clinical exams

• Dietary evaluation

• Family history, socioeconomic status, and other per-

sonal information

These data may lead to recommendation such as the

following:

• Changes to lose weight or to lower blood cholesterol

• Using vitamin or mineral supplements for various

reasons

• Measures to correct growth in infants

• Others

RESPONSIBILITIES OF HEALTH PERSONNEL

The general responsibilities of health practitioners in-

clude recognizing a problem when it exists; correcting

TABLE 8-2 Selected Blood Tests Useful for Determining Nutritional Status

Nutrient Laboratory Test Acceptable Limits

1. Carbohydrate Plasma glucose 70–120 mg

1

/100 ml

2

2. Fat a. Serum cholesterol 140–220 mg/100 ml

b. Serum triglycerides 60–150 mg/100 ml

3. Protein a. Visceral serum protein above 6.5 g

3

/100 ml

b. Immune functions:

(Total lymphocyte count) above 1200

4. Fat-Soluble Vitamins

Vitamin A a. Serum vitamin A 20–45 µg

4

/100 ml

b. Serum carotene 40–300 µg/100 ml

Vitamin D a. Serum alkaline phosphatase 35–145 IU

5

/l

6

b. Plasma 25 hydroxy cholecalciferol 10–40 IU/l

Vitamin E Plasma vitamin E above 0.6 mg/100 ml

Vitamin K Prothrombin time 12 seconds

5. Water-Soluble Vitamins

a. Vitamin C Serum ascorbic acid above 0.3/100 ml

b. B complex:

1. Thiamin Red blood cell transketolase 0–15%

2. Riboﬂavin Red blood cell glutathione below 1.2

3. Niacin Urinary nitrogen* above 0.6 mg/g creatinine

4. Vitamin B

6

Tryptophan load* below 50 µg/24 hrs.

5. Vitamin B

12

Serum B

12

above 200 pg

7

/100 ml

6. Folacin Serum folacin above 6.0 ng

8

/100 ml

6. Minerals

Iodine Serum protein bound iodine (PBI) 4.8–8.0 µg/100 ml

Iron a. Hemoglobin male 14 mg/100 ml

female 12 mg/100 ml

b. Hematocrit male 44%

female 33%

Calcium Serum calcium 9.0–11.0 mg/100 ml

Phosphorus Serum phosphorus 2.5–4.5 mg/100 ml

Magnesium Serum magnesium 1.3–2.0 mEq

7

/l

8

Sodium Serum sodium 130–150 mEq/l

Potassium Serum potassium 3.5–5.0 mEq/l

Chloride Serum chloride 99–110 mEq/l

Zinc Plasma zinc 80–100 µg/100 ml

*Urine analysis rather than blood sampling

NOTE:

Measurement terminology:

1

mg (milligram) 1000 mg ϭ1 g (gram)

2

ml (milliliter) 1 ml ϭ 1 cc (cubic centimeter)

3

g (gram) 1000 mg or 0.0001 kg (kilogram)

4

µg (microgram) 1000 ϭ1 mg or 0.001 gm

5

IU (International Unit) not a metric measure

6

l (liter) 1000 ml or 1,000 cc 

7

pg (picogram) 10

–12

gm

8

ng (nanogram) 10

–9

gm
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Table 8-3 Nutritional Assessment and Diet History

Identiﬁcation and Activity

1. Personal Data:

Identifying number or name ____________________________________________________________________________

Age ________ Sex ________ Marital status ________

Race ________ Religious preference ________ Ethnic origin ________

Education ________ (Highest completed grade/degree)

Employment: type ________ hours ________ approximate income ________

Unemployed ________ Public assistance ________ Other ________

Family composition (all living at one residence, ages and relationships) ________

Person(s) most responsible for purchase, preparation of food ________

Housing: type ________ facilities for storage, preparation of food ________

2. Health Data:

A. Anthropometric: Height ________

Present weight ________ (lb) ________ (kg)

Usual weight ________ (lb) ________ (kg)

Recent changes in weight ________

Planned change? ________

Triceps skin fold ________ (mm) Standard ________

Midarm circumference ________ (cm) Standard ________

B. Physical: Appearance of:

1. Skin ________ 8. Teeth: Dentures ________

2. Hair ________ Edentulous ________

3. Eyes ________ Chews well ________

4. Ears ________ Chews with difﬁculty ________

5. Nails ________ 9. Swallowing good ________ poor ________

6. Posture ________ 10. Any other pertinent physical data ___________________________________

7. Mouth, tongue, lips ________

C. Laboratory: CBC ________ Hbg ________ Hct ________

Serum levels of albumin/transferrin ________

Urinary values ________

Creatinine clearance ________

Other ________

D. Habits:

1. Meals: number per day ________ Snacks: number per day ________

2. Alcohol: amount daily ________ type ________

3. Smoking: amount daily ________ type ________ (include cigars, pipes, and marijuana)

4. Drugs: amount daily ________ speciﬁc kinds ________

5. Exercise: kind ________ frequency ________ amount of time ________

E. Other

1. Gastrointestinal function:

Appetite: good ________ fair ________ poor ________ recent changes ________

Taste/smell: good ________ fair ________ poor ________ recent changes ________

Indigestion: often ________ seldom ________ never ________

If yes, list foods that cause 

List any foods that cause nausea/vomiting 

List any foods that cause diarrhea 

Bowel elimination: frequency ________ consistency ________

2. Emotional state:

calm ________ agitated ________ anxious ________ depressed ________

Other: (Explain)
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Table 8-3 (continued)

24-Hour Intake Record

3. Dietary History:

A. Food Preferences Foods Acceptable Food Dislikes Food Allergies Other

B. Meals: Usual Serving Size Time Where Special occasions 

weekends/holidays

Breakfast

Lunch/dinner

Dinner/supper

Snacks

C. Vitamin, mineral supplements taken: kind ________ amount ________

Reason for taking

D. Usual preparation method (bake, boil, broil, fry, etc.)

1. Meats ________

2. Vegetables ________

Analysis

Nutritional Diagnosis/Planning (for nurse’s use)

1. Review the assessment and diet history and list the potential needs for nutrition education.

2. Questions to guide the beginning practitioner:

a. Was daily intake adequate in kcal, nutrients, kinds and amounts of food?

If no, indicate:

1. Which food groups have been omitted or are in inadequate amounts?

2. Which of the RDAs for major nutrients have not been met?

3. Does the caloric intake provide for maintenance of normal weight?

Too low? ________ Too high? ________ For recovery from illness/injury? ________

b. What foods will need to be added/subtracted/substituted to meet the assessed needs of this person and maintain

individuality?

c. Identify areas of patient teaching that need to be included as you plan your nursing care and interventions.

Explanatory Notes

The nutritional assessment should be a part of every health practitioner’s relationship to the client. It is one of the tools that provide infor-

mation to identify and meet client needs.

The purpose of nutritional assessment is to provide an essential part of the overall nursing assessment. Some people, because of their nutri-

tional status at the time of disease or injury, may be at high risk for nutritional problems that affect the outcome of the disease process. This

assessment may become critical in the overall recovery.

Some forms of food survey/intake should be obtained for every client at admission. If the client is unable to respond, information should be

obtained from family or others who know the client’s eating patterns, in order to individualize the diet. Some of the data may be collected

from other recorded observations and tests.

The nutritional assessment and diet history can be used as a basis for planning a diet with a patient that will speed recovery, as well as for

teaching sound nutrition principles and promoting health maintenance.
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the problem if experience permits; and, most importantly,

referring the client to another health professional if spe-

cial expertise is needed. This responsibility can only be

appropriately met if the health practitioner is familiar

with and advises clients with accurate information on

the following?

1. The kinds of nutrients the body needs

2. The estimation of nutrients a person needs

3. The body’s method of obtaining and maintaining ad-

equate supplies of nutrients

4. The functions of various nutrients in the body

5. The relationship between nutrition and health

6. the relationship between food, exercise, and health

7. Resources needed to facilitate nutritional education

of the public

8. Skill in applying the problem-solving process

9. Use of anthropometric, physical, biochemical, and

historical data to do the following:

a. Assess growth, weight changes, fat stores, muscle

mass, and skeletal development.

b. Plan a nutrition program suitable to individual

needs.

c. Cooperate fully with other health professionals.

SUMMARY

Many parameters are useful in assessing nutrition sta-

tus, including anthropometric, laboratory, physical, and

historical data. These data form the basis for interpreting

nutrient needs and determining how they will be met.

Each client’s individual needs in all the areas must be

considered. Needs can change as people change—aging,

recovering from diseases, or adopting different lifestyles

are some of the important changes that require different

nutritional patterns. Health practitioners should employ

any or all of the tools described to assist them in deter-

mining the nutritional status of a person.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. List and deﬁne the four factors generally used for

assessment data:

a.

b.

c.

d.

2. This progress check contains exercises that will

help the student apply the information just cov-

ered. List the areas identiﬁed in the Practices

below that will require health education (use a

separate sheet of paper to answer Practices A

through D).

Practice A

Using the Nutritional Assessment and Diet History

(Table 8-3), interview a family member or friend

and try to determine his or her nutrient intake.

Practice B

Using Table 8-1, Physical Indicators of Nutritional

Status, observe the person you are interviewing

closely. Try to determine if he or she meets any of

the physical criteria for malnutrition.

Practice C

Using a scale and tape measure, weigh and mea-

sure your subject.

Practice D

Compile the data and determine what kind of

health education this person may need to improve

his or her nutritional status.

3. List one indicator of good nutritional status for

each of the following areas:

a. hair 

b. skin 

c. eyes 

d. lips and tongue 

e. teeth and gums 

f. nails 

g. muscles 

4. List ﬁve laboratory tests that are useful in assess-

ing deﬁciencies, and one ﬁnding associated with

each:

a.

b.

c.

d.

e.

MATCHING

Match the data listed on the left to the data type listed on

the right.
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5. 5'6", 154 lb a. objective data

6. 30% above ideal body b. subjective data

weight

7. “I don’t eat very much.”

8. “I receive Social Security

beneﬁts.”

9. “I think food is for enjoying.”

10. “My stomach hurts when I

eat spinach.”
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OBJECTIVES

Activity 1: Maternal and Infant Nutrition

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

1. Identify factors that inﬂuence the course and outcome of pregnancy, with spe-

cial reference to the client’s health history, nutritional status, and food habits.

2. Describe the nutritional needs of women during pregnancy and lactation.

3. Explain the recommended weight-gain pattern for a pregnant woman.

4. List health concerns during pregnancy and lactation.

5. Summarize the nutritional needs of the neonate/infant.

6. Compare the advantages and disadvantages of breastfeeding.

7. Discuss the introduction of solid foods to an infant’s diet in relation to

the sequence, process, and need for supplements.

8. Analyze the health concerns of the infant.

Activity 2: Childhood and Adolescent Nutrition

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

1. Describe the body changes that occur in the stages of:

a. Early childhood: toddler, preschooler

b. Middle childhood: school age to adolescence

c. Adolescence
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2. Identify the nutritional needs of children and ado-

lescents.

3. Discuss the health problems that often occur during

childhood and adolescence.

4. Analyze areas of concern regarding eating behaviors

of children and adolescents.

5. List ways to promote sound nutritional practices

among children and adolescents.

Activity 3: Adulthood and Nutrition

Upon completion of the activity, the student should be

able to do the following:

1. Describe the body changes that occur during the span

of the adult years.

2. Identify the nutritional needs during early, middle,

and late adulthood.

3. Explain the health concerns of early, middle, and late

adulthood.

4. Analyze the psychosocial, physiological, and eco-

nomic inﬂuences on eating behaviors.

5. Evaluate the importance of maintaining a regular ex-

ercise program throughout the adult years.

6. List the effects of drugs, including alcohol, on nutri-

ents and health.

7. Propose measures to promote healthful eating habits

during adulthood, especially the later years.

Activity 4: Exercise, Fitness, and Stress-

Reduction Principles

Upon completion of the activity, the student should be

able to do the following:

1. Describe the major health concerns of adulthood.

2. Identify the nutritional components of keeping ﬁt.

3. Describe the key elements of an exercise program.

4. Discuss the effects of nutrition and controlled exer-

cise.

5. Describe an effective dietary regime for a person in-

terested in staying healthy into old age.

6. Recognize the biological, psychological, and socio-

logical factors that promote stress.

7. Counsel patients on techniques of stress reduction,

relaxation, exercise, and optimal nutrition at any

stage of the life cycle.

8. Follow the principles of a healthy lifestyle.

GLOSSARY

Angina pectoris: intense chest pain resulting from my-

ocardial anoxia.

Congenital anomalies: birth defects; abnormally formed

organs or body parts.

Course and outcome of pregnancy: the absence or pres-

ence of complications.

Fetus: the developing baby during the third trimester.

Hypertension: blood pressure elevated above normal

limits.

Intrauterine device (IUD): birth control device consist-

ing of plastic or copper coils placed in the uterus for

long periods of time to prevent conception.

Lactation: secretion of milk.

Low birth weight (LBW): weight of baby lower than nor-

mal for calculated age.

Miscarriage: interrupted pregnancy prior to seventh

month.

Mortality: death.

Myocardial infarction: technical term for a heart attack.

Neonate: a newborn child, from birth to 28 days old.

Oral contraceptive agent (OCA): oral medication (hor-

mones) that can prevent conception.

Pica: the practice of eating nonfood items, such as laun-

dry starch and clay.

Placenta: the structure that develops on the wall of the

uterus during pregnancy and through which the fetus

is attached by the umbilical cord to receive nourish-

ment and excrete waste.

Premature: birth of a baby prior to 38-week gestational

age.

Psychomotor: mind-directed muscle movements.

RBCs: red blood cells.

Small for gestational age (SGA): same as low birth weight

(LBW).

Toxemia: a life-threatening condition associated with the

presence of toxic substances in the blood. The term

toxemia recently has been changed to pregnancy-

induced hypertension (PIH). Its symptoms include ab-

normal edema, albuminuria, and very high blood pres-

sure. In severe cases there may be coma, convulsions

(eclampsia), or even death.

Triglyceride: a form of fat found in food and blood.

Trimester: a 3-month period during pregnancy; the 

9-month pregnancy is divided into three trimesters.

Women, Infants, and Children (WIC): special supplemen-

tal food program for women, infants, and children (up

to age ﬁve).

BACKGROUND INFORMATION

The life cycle is the course of life from birth to death.

Each stage in this cycle has effects upon the succeeding

stages. In turn, each childbearing couple leaves its mark

upon succeeding generations. The kind of nutrition a

woman receives before and during pregnancy affects the

growth and development of her child, as well as her own

health. The nourishment that infants and children re-

ceive affects them as adults, and affects any offspring they

may have.

Health practitioners must recognize that there are

many different approaches to planning a diet for a preg-

nant woman, depending on factors such as culture, eth-
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nicity, folklore, and others. The changing American

lifestyle, with its distinct eating patterns and sedentary

habits, is evaluated by health practitioners in terms of

its health implications.

Every effort should be made to help people meet their

nutritional needs at each stage of life. The health practi-

tioner should develop approaches and knowledge appro-

priate to the various stages of life in order to promote

sound nutritional practices for clients of all ages.

Every health practitioner should have a working

knowledge of the interrelated effects of exercise, nutri-

tion, and stress on the human body and practical appli-

cations to assist clients in healthy lifestyle changes.

AC T I VI T Y 1 : 

Maternal and Infant Nutrition

PREGNANCY: DETERMINING FACTORS

A healthy, well-nourished woman whose nutritional sta-

tus was good prior to becoming pregnant has a very good

chance of delivering a healthy, full-term baby of normal

birth weight.

Food intake during pregnancy is important, but enter-

ing pregnancy with nutrient reserves has many advan-

tages. It provides a margin of safety if food intake is

interfered with during the early stages of pregnancy—for

example, morning sickness (nausea and vomiting). The

amount of each nutrient that can be stored in the body

varies from small to large. However, a well-nourished

body usually has a small surplus of all nutrients. This

surplus can be crucial in the ﬁrst trimester of pregnancy,

when the ability to eat is impaired by the hormonal shifts,

and the tissues and organs of the embryo are being dif-

ferentiated. This is the time when adequate nutrition is

believed to help protect against some birth defects.

Good prepregnancy nutritional status also is an indi-

cator of reasonably good eating practices. A woman who

depends on a reliable food guide for regular meal plan-

ning will ﬁnd it easy to adapt her diet to the higher re-

quirements imposed during pregnancy. Because diet

affects the course and outcome of pregnancy so greatly,

the woman contemplating becoming pregnant in the

near or distant future should learn to follow the princi-

ples of good nutrition. The adolescent female whose diet

is considered to be unsatisfactory should be strongly en-

couraged to alter her nutritional habits before a planned

pregnancy.

Teenage pregnancies are associated with many social

and medical problems. The pregnant teenager under 17

years of age is at particularly high risk. Nearly one third

of all teenage mothers are under the age of 16. The

teenage mother faces two major concerns: her own de-

velopment and that of the child, both of whom are likely

to suffer. The course and outcome of teenage pregnancy

are at risk and include the following complications: a

higher incidence of maternal and infant mortality, pre-

mature or SGA (small for gestational age) infants, con-

genital anomalies, stillborns, and PIH. While these

complications are potential hazards for any pregnant and

malnourished mother, their severity increases with the

decreasing age of the mother. The teenager often fails to

eat an adequate diet because she does not want to gain

weight. Since a normal recommended pattern of weight

gain is a major criterion in evaluating a healthy preg-

nancy, it is not surprising that diet counseling for a preg-

nant teenager is very important.

PREGNANCY: NUTRITIONAL NEEDS AND

WEIGHT GAIN

The recommended pattern of weight gain is illustrated in

Figure 9-1. This pattern is recommended even if the

woman is overweight or obese at the beginning of preg-

nancy. While the pattern of weight gain is important, if

a woman gains more during a trimester than was

planned, she should not be advised to reduce caloric in-

take in the remaining weeks.

The recommended total weight gain during pregnancy

is 25 to 35 lb for normal adult women and 15 to 25 lb for

overweight women. The underweight woman will need to

gain more weight: 28–40 lb. Usually a ﬁrst-time preg-

nancy will sustain a higher net gain, especially in younger

women. Of this weight, approximately 7 to 10 lb is fetus,

1-

1

⁄2 to 2 lb placenta, 2 lb uterus, 8-

1

⁄2 lb increase in blood

volume and ﬂuids, and 3 to 4 lb increase in breast tissue

and fat reserves. The increase in breast tissue and fat re-

serve is in preparation for breastfeeding.

Table 9-1 depicts the increased need for nutrients dur-

ing pregnancy and lactation according to the DRIs of the

National Academy of Sciences (NAS) and other sources.

Following this recommendation should result in the rec-

ommended weight increase. The nutrients needed by
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FIGURE 9-1 Weight Gain During Pregnancy
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pregnant women are the same as for nonpregnant

women, but the amounts are sharply increased.

The pattern of weight gain is more important than

the total amount gained. The desirable weight-gain pat-

tern is approximately 3 lb during the ﬁrst trimester of

pregnancy and 1 lb per week for the remainder of the

pregnancy. A sharp increase in weight gain after the 20th

week may signal excess ﬂuid retention, a sign of the po-

tential development of PIH. Rapid weight gain from water

is an effect, not a cause, of PIH. Women who gain too

much weight (fat) usually find it difficult to return to

normal weight after pregnancy. Their babies may be fat,

with an excess weight problem later in life.

All nutrients for the developing fetus must be sup-

plied by the mother’s diet or her body reserves. In addi-

tion, nutrients and energy must be available for increases

in the mother’s tissues and blood.

The 30-gram increase in protein intake is important

for a satisfactory pregnancy. Studies conﬁrm that infants

born to mothers with adequate protein intake are taller,

have better brain development, and can resist diseases

better. In addition, PIH is more common in women with

a low protein intake. Since protein will be used for energy

if dietary energy is low, any diet below 1800 calories may

also negatively inﬂuence the outcome of pregnancy.

Even with a diet adequate in other respects, an iron

supplement may be recommended for pregnant women.

Usually this is prescribed by the woman’s physician, along

with vitamins and minerals as a margin of safety. Some

women misinterpret this to mean that if they take the

supplements, they do not have to plan a careful diet. This

is a dangerous interpretation, since the supplements con-

tain no protein and usually only 25% to 30% of the rec-

ommended calcium. The prescription of a supplement

by a doctor does not mean that megadoses of vitamins

and minerals during pregnancy will guarantee better

health. The opposite is true. The excess is stored in fetal

tissues and can be toxic. High doses of vitamins A and D

have been known to cause birth defects. Tables 9-2 and

9-3 summarize information related to vitamin intake

during pregnancy. Although folic acid is not listed in

these tables, it should be supplemented for all women of

childbearing age to protect against megaloblastic ane-

mia and neural tube defects. Folic acid and vitamin C are

usually given along with the iron supplement to improve

absorption.

A sample meal plan and menu suitable for an adequate

diet for a pregnant woman are given in Tables 9-4 and 9-5.

In the last decade, the U.S. Food and Drug Admini-

stration (FDA) has issued an advisory for the consump-

tion of fish related to the presence of mercy. This is

especially signiﬁcant for pregnant women. The precau-

tion includes:

1. Do not eat shark, swordﬁsh, king mackerel, or tileﬁsh

because they contain high levels of mercury.

2. Eat up to 12 oz (2 average meals) a week of a variety

of ﬁsh and shellﬁsh that are lower in mercury.

a. Five of the most commonly eaten ﬁsh that are low

in mercury are shrimp, canned light tuna, salmon,

pollock, and catﬁsh.

b. Another commonly eaten ﬁsh, albacore (“white”)

tuna has more mercury than canned light tuna.

So, when choosing your two meals of fish and

shellfish, you may eat up to 6 oz (one average

meal) of albacore tuna per week.

3. Check local advisories about the safety of ﬁsh caught

by family and friends in your local lakes, rivers, and

coastal areas. If no advice is available, eat up to 6 oz

(one average meal) per week of ﬁsh you catch from

TABLE 9-1 DRI (RDA/AI) for a 25-Year-Old Woman

at Three Physiological Stages

Daily

Amount

Nutrient Needed Pregnancy Lactation

Energy (kcal) 2400 2740–2800

a

2800–3200

a

Protein (g) 44–48 70–73 70–73

Vitamin A (mg RE) 700 770 1300

Vitamin D (mg) 5 5 5

Vitamin E (mg) 15 15 19

Vitamin K (mg) 90 90 90

Vitamin C (mg) 75 85 120

Vitamin B

1

(mg) 1.1 1.4 1.4

Vitamin B

2

(mg) 1.1 1.4 0.6

Niacin (mg) 14 18 17

Vitamin B

6

(mg) 1.3 1.9 2.0

Folate (mg)

b

400 600 500

Vitamin B

12

(mg) 2.4 2.6 2.8

Pantothenic 

acid (mg) 5 6 7

Biotin (mg) 30 30 35

Choline (mg) 425 450 550

Calcium (mg) 1000 1000 1000

Phosphorus (mg) 700 700 700

Magnesium (mg) 310 350 310

Flouride 3 3 3

Iron (mg) 18 27 9

Zinc (mg) 8 11 12

Iodine (mg) 150 220 290

Selenium (mg) 55 60 70

Sodium (mg) 1500 1500 1500

Chloride (mg) 2300 2300 2300

Potassium (mg) 4700 4700 5100

Source: Adapted from Tables F-1 and Table F-2 except the re-

quirements for protein and calories.

NOTE: Energy requirement varies with the stage of pregnancy

and lactation. The numbers given are of general applications.

The protein requirements are provided in ranges from multiple

sources. Speciﬁc recommendations for public health applica-

tion must be calculated according to individual energy and pro-

tein requirements based on variations such as height, weight,

activity, and resting metabolic rates.
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local waters, but don’t consume any other ﬁsh during

that week.

PREGNANCY: HEALTH CONCERNS

Most of the health problems that occur during pregnancy

can be reduced or prevented by nutritional adjustments.

Among these problems are nausea, constipation, anemia,

pica, heartburn, urinary urgency, muscle cramps, bloat-

ing, toxemia, and excessive alcohol consumption. While

it is not possible in this chapter to discuss the probable

causes, a brief summary of the nutritional adjustments

designed to correct these conditions is given below:

1. Nausea: Eat dry toast or crackers before arising; drink

ﬂuids between meals only; eat no fats and oils; use

skim milk.

2. Constipation: Eat high-ﬁber foods such as fresh fruits,

vegetables, prunes, and whole grain breads and

cereals.

3. Anemias: Increase intake of iron and the vitamins as-

sociated with red blood cell formation (folacin, B

6

,

B

12

, and C).

4. Pica (the practice of eating nonfood items such as

laundry starch and clay): Educate the patient about

the need to discontinue the practice.

5. Heartburn: Eat bland foods; take antacids if pre-

scribed; plan small and frequent meals.

6. Urinary urgency: Generally avoid consuming tea, cof-

fee, spices, and alcoholic beverages.

7. Muscle cramps: Increase calcium and decrease phos-

phorus intake.

8. Bloating/cramping: Plan frequent and small meals; eat

no greasy foods; reduce roughage and cold beverages.

9. Excessive alcohol intake: Consume few or no alco-

holic beverages in view of documented birth defects

from alcohol consumption.

LACTATION AND EARLY INFANCY:

AN OVERVIEW

Breastfeeding is a preferred method of feeding infants

and has advantages over other methods of feeding, but

the mother, after consulting her physician, makes the

decision on how to feed her infant. Many infants have

been successfully fed by other methods. In some cases, it

is detrimental to the infant to be breastfed. These cases

will be discussed later.

Lactation requires more energy and produces more

stress on the body than does pregnancy. The mother

must consume an adequate diet to replenish her reserves

and produce enough milk for the baby.

The nutrient increases for lactation are described in

Table 9-1. A nursing mother’s diet is nearly the same as

that of a pregnant woman, although her nutritional needs

increase as the child’s demand for milk increases. The

nursing mother needs more protein, vitamins, minerals,

and calories than she did during pregnancy.

TABLE 9-2 Water-Soluble Vitamins and

Pregnancy

Vitamin Remarks

C Requirement increases during pregnancy; can

cross placenta freely. Deﬁciency during pregnancy

may lead to easy rupture of fetal membrane and

increased newborn mortality rate. Excessive in-

take during pregnancy is suspected to lead to a

higher requirement in the newborn.

B

1

Requirement increases during pregnancy because

of a higher consumption of calories; a woman can

retain more B

1

in the tissues. There is a claim that

a large dose of this vitamin can alleviate the symp-

toms of morning sickness.

B

2

Requirement increases during pregnancy.

Deﬁciency in a pregnant animal can cause birth

defects in the offspring.

B

6

Requirement increases during pregnancy. Blood

level decreases when some brands of oral contra-

ceptive pills are used. Pregnant women who used

these pills may have a low storage of the vitamin.

Supplementation during pregnancy has been rec-

ommended, although the practice is not common.

There is a claim that a large dose of this vitamin

can alleviate the symptoms of morning sickness.

B

12

Although absorption increases during pregnancy,

the fetus uses up a large amount. An inadequate

intake reduces the blood level of this vitamin,

which returns to normal after pregnancy. A

woman who smokes has a smaller body storage

than nonsmokers. The fetus can draw from its

mother’s minimal storage even if she is deﬁcient

in this vitamin, and a newborn baby has a fair

storage of this vitamin. There is a suggestion that

the baby may be premature if the mother’s body

storage is very low.

TABLE 9-3 Fat-Soluble Vitamins and Pregnancy

Vitamin Remarks

A In animals, deﬁciency or excess of this vitamin

during pregnancy can produce adverse effects in

newborns, including birth defects. In humans, a

pregnant woman deﬁcient in this vitamin may give

birth to a child with arrested bone growth. It is

claimed that excess intake during pregnancy may

produce birth defects.

D The intake of vitamin D during pregnancy must be

carefully evaluated, since most foods are relatively

low in this vitamin unless they are fortiﬁed.

Deﬁciency or excess of this vitamin during preg-

nancy can be harmful to the newborn and may

cause birth defects.

E Although much is known about this vitamin con-

cerning animal reproduction, little information is

available concerning human pregnancy. By eating

a well-balanced diet, the pregnant woman receives

an adequate intake. Because very little vitamin E

can cross the placenta, the infant has very little

storage.

K Hemorrhage in some mothers and newborns is

caused by a lack of vitamin K. Vitamin K in the ap-

propriate form and dosage can alleviate the bleed-

ing problems. The wrong form and dosage of the

vitamin can harm an infant.
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Lactation is more stressful and requires more energy

than pregnancy. The fat reserves in a woman’s body will

provide 200 to 300 calories and the remaining calories

must be derived from the diet. Two to three months after

childbirth, the mother should be back to her prepreg-

nancy weight, although she will still be eating 500 to

1000 calories more per day. If the food supply is adequate,

the woman will usually eat well, lose weight, and main-

tain her ﬁgure while adequately nourishing her infant.

Tables 9-6 and 9-7 describe an acceptable menu plan and

sample menu for lactation.

Hormones that stimulate milk production are sup-

pressed by anxiety and fatigue. These psychological con-

ditions rather than any physical problem usually deter

women from successful breastfeeding. When counseling

new mothers, the health practitioner should discuss

these factors as well as dietary considerations.

The ﬁrst year of life for an infant is marked by rapid

growth. Birth weight triples and length increases by ap-

proximately 50%. Nutrition plays a major role in the

rate of growth, although overall height will be geneti-

cally determined.

The period of the neonate, from birth to 28 days, is one

of rapid adjustment. Stomach capacity triples and kid-

neys become more efﬁcient. In the ﬁrst 48 hours, an in-

fant must coordinate its breathing, sucking, and

swallowing. It must also adjust its temperature control

and regulation. The premature infant has very limited

abilities to do these things and is likely to have immature

liver and respiratory functions as well.

During the ﬁrst two years of life, an infant will grow

approximately 20 deciduous teeth and calcify its perma-

nent teeth buds. The brain undergoes its most rapid

growth period, increasing in cell size and number. The

brain will have reached 80% of its growth by age two.

Muscles and skeletal structures will strengthen and in-

crease in size. Adequate nutrition is critical during the

stage of infancy.

BREASTFEEDING

The advantages of breastfeeding are discussed below.

Nutritional Benefits

Breastmilk offers some nutritional beneﬁts not available

in a formula. A higher level of lactose in breastmilk cre-

ates a better intestinal environment in the infant, permit-

ting better bowel movements as well as better absorption

of calcium, protein, and magnesium. Some formulas con-

tain added lactose.

The fat in breastmilk is high in linoleic acid, an essen-

tial fatty acid. The milk is also relatively high in cholesterol,

TABLE 9-4 Sample Meal Plan for a Pregnant Woman

Breakfast Lunch Dinner

Milk or milk products, 1 serving Milk or milk products, 1 serving Milk or milk products, 1 serving

Fruits or vegetables rich in vitamin Other fruits and vegetables, 2 servings Green leafy vegetables, 2 servings

C, 1 serving Protein products, 1 serving Protein products, 2 servings

Grain products, 1 serving Grain products, 2 servings

Snack* Snack*

Milk or milk products, 

1

⁄2 serving Milk or milk products, 

1

⁄2 serving

Protein products, 1 serving

*The snacks may be consumed at any time of the day.

TABLE 9-5 Sample Menu for a Pregnant Woman, Including Protective (Basic) and Supplemental Foods

Breakfast Lunch Dinner

Orange juice, 4 oz Sandwich Roast beef, 6 oz

Oatmeal, 

1

⁄2 c whole wheat bread, 2 slices Egg noodles, 

1

⁄2 c with sautéed 

Brown sugar, 1–2 tsp tuna ﬁsh, 

1

⁄2 c poppy seeds

Milk, 8 oz diced celery with onion Cut asparagus, 

3

⁄4 c

Coffee or tea mayonnaise Salad

Snack lettuce torn spinach, 1 c

Salted peanuts, 

1

⁄2 c Banana, 1 small sliced mushrooms

Milk, 4 oz Milk, 8 oz radishes

Coffee or tea oil

Snack vinegar

Oatmeal raisin cookies, 2 Milk, 8 oz

Milk, 4 oz Coffee or tea
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which is essential for the structures and functions of cell

membranes, nerve tissue, and other compounds.

If the mother’s diet is adequate, vitamin stores, even

though small, are well utilized. If the diet is inadequate,

the water-soluble vitamins may be low in her milk.

Vitamin D and fluoride are not provided in adequate

amounts in breastmilk.

In the ﬁrst few days after childbirth, the woman se-

cretes a yellowish fluid called colostrum. It cannot be

duplicated by any modern formula. It has an anti-

infection property and provides immunity against sev-

eral undesirable factors. The colostrum-fed infant has

less diarrhea and constipation, since some factors in

colostrum inhibit the growth of bacteria. Colostrum con-

tains antibodies that protect the infant from intestinal

infections. Some reports indicate that colostrum can also

protect against nonintestinal infections. Breastfed babies

have fewer respiratory infections and fewer allergies than

nonbreastfed babies.

Psychological Benefits

Breastfeeding is believed to assist in establishing the bond

between the woman and her child, but this claim receives

mixed responses. The father may experience better bond-

ing if the infant is bottle-fed. A relaxed feeding atmo-

sphere appears to be more important than the feeding

method.

Other Considerations

Some research indicates that bottle-fed babies are more

likely to become obese than breastfed ones. The caloric

content of both types of milk is the same (20 calories per

ounce), but a breastfeeding mother is not as likely to

overfeed the infant as the one who is bottle-feeding.

Bottle-fed infants are also more likely to be given solid

foods at an earlier age.

One of the hormones released when a woman is

breastfeeding causes the uterus to contract and return to

normal size. This helps the mother to regain her prepreg-

nancy ﬁgure. Breastfeeding also helps delay ovulation,

and while it has been used as a birth control method, it

is not a sure method.

BOTTLE-FEEDING

Some advantages of bottle-feeding are listed below:

1. For those women who have an aversion to breastfeed-

ing or whose spouses object, bottle-feeding may be a

wise choice.

2. Bottle-feeding is not as restrictive as breastfeeding.

For mothers who work outside the home, this can be

a major reason for bottle-feeding.

3. When the mother suffers chronic conditions such as

heart disease, tuberculosis, or kidney disorder, bottle-

feeding is the preferred method.

TABLE 9-6 Sample Meal Plan for a Lactating Woman

Breakfast Lunch Dinner

Milk or milk products, 1 serving Milk or milk products, 1 serving Milk or milk products, 1 serving

Fruits or vegetables rich in Other fruits and vegetables, 2 servings Green leafy vegetables, 2 servings

vitamin C, 1 serving Protein products, 2 servings Protein products, 2 servings

Grain products, 1 serving Grain products, 2 servings

Snack* Snack*

Milk or milk products, 1 serving Milk or milk products, 1 serving

Protein products, 1 serving

*The snacks may be consumed at any time of the day.

TABLE 9-7 Sample Menu for a Lactating Woman, Including Protective (Basic) and Supplemental Foods

Breakfast Lunch Dinner

Orange juice, 4 oz Sandwich Roast beef, 6 oz

Oatmeal, 

1

⁄2 c whole wheat bread, 2 slices Egg noodles, 

1

⁄2 c with sauteed poppy seeds

Brown sugar, 1–2 tsp tuna ﬁsh, 

1

⁄2 c Cut asparagus, 

3

⁄4 c

Milk, 8 oz diced celery Salad

Coffee or tea mayonnaise torn spinach, 1 c

Snack lettuce sliced mushrooms

Salted peanuts, 

1

⁄2 c Banana, 1 small radishes

Milk, 8 oz Milk, 8 oz oil

Snack vinegar

Oatmeal raisin cookies, 2 Milk, 8 oz

Milk, 8 oz

61370_CH09_129_158.qxd 4/14/09 9:54 AM Page 135

136 PART II PUBLIC HEALTH NUTRITION

4. Whenever a mother is on prescribed or illegal drugs

or has been sick during the pregnancy, bottle-feeding

is preferred. Many drugs pass from the mother into

the milk and enter the infant. The infant is unable to

detoxify and eliminate drugs. Even a small amount of

drugs can result in overdose for the infant.

5. A bottle-fed child grows equally as well as a breastfed

one. If a woman wishes to bottle-feed, she should do

so. The cost, types, and techniques of formula-feeding

should be taught by health personnel, and emphasis

should be placed on cleanliness. The problem of poor

sanitation is especially common among families of

low socioeconomic status.

For mothers who have decided to use infant formulas,

note the following types:

Cow’s Milk-Based Infant Formulas

Manufacturers use the guidelines distributed by the

American Academy of Pediatrics, and the U.S. FDA en-

forces these recommendations. These formulas have the

following proﬁles:

1. Use cow’s milk as a base.

2. Milk fat is replaced with vegetable oils.

3. May be fortiﬁed with vitamins and minerals.

Soy-Based Infant Formulas

When infants react negatively to cow’s milk (diarrhea,

vomiting, colic, etc.), pediatricians may recommend for-

mulas based on soy milk, which may be fortiﬁed stronger

than regular infant formulas.

Specialty Infant Formulas

These refer to all infant formulas with special features

such as prematurity, genetic disorders, and so on.

HEALTH CONCERNS OF INFANCY

Some health concerns of infancy are the following:

1. For infants allergic to milk, soybean preparations are

used. They should be supplemented with the essential

amino acid methionine to make them complete pro-

tein. Milk allergies are not the same as abnormal body

protein metabolism from genetic predisposition.

Infants with the latter type of trouble require special

formulas.

2. Overfeeding infants is common in the United States,

and obesity becomes a major concern. Overfeeding

during this period can result in an excess formation

of fat cells. The child will develop an overeating pat-

tern, resulting in lifelong obesity problems. The use

of skim or low-fat milk for infants, to prevent obe-

sity, however, is to be avoided. These products are not

appropriate for infants since they do not contain es-

sential linoleic acid or the cholesterol necessary for

building body compounds. Some infants develop di-

arrhea from a low fat intake. Preferred methods of

preventing obesity include not introducing solid foods

too early, not adding sugar to foods, and not offering

formula to a fully fed child.

3. Inadequacy of dietary iron and the onset of anemia are

more common in infants after their fourth month

when iron stores are depleted and birth weight has in-

creased. If the prenatal diet of the mother was poor,

and iron stores are lacking in the infant, anemia can

begin earlier.

INTRODUCTION OF SOLID FOODS

The decision on when to add solid foods to the infant’s

diet should be based on three factors: appropriate phys-

ical and physiological development, nutritional require-

ments, and the need to begin teaching lifelong dietary

habits.

The ability to eat solid foods is a developmental task.

Between three to six months of age, an infant can recog-

nize a spoon and swallow nonliquid foods.

The enzyme system in the intestine must be ready to di-

gest starches and nonmilk proteins before these foods are

added. Usually starches can be digested after two to three

months of age, but four to six months are required before

infants acquire enzymes to digest nonmilk proteins.

When foods are added to a baby’s diet, they should be

introduced one at a time to detect allergic reactions. Only

small amounts should be given. Mixtures of foods should

be avoided. The use of sugar, salt, and other seasonings

should generally be avoided. A wide variety of foods should

be given to teach good eating habits, and the child

should not be forced to eat more than he or she wants.

Baby food can be made at home, but the caretaker

should be instructed about the type of foods to puree,

and to omit foods high in spices, salt, and sugar. When

the infant begins to eat table foods, the health practi-

tioner should determine what the family diet is like. The

child could begin receiving nutritionally inadequate foods

if the family’s diet is inadequate. Table 9-8 illustrates suit-

able supplemental foods that can be added to an infant’s

diet, and the usual age for introduction.

RESPONSIBILITIES OF HEALTH PERSONNEL

The pregnant woman should be counseled by the health

professional to do the following:

1. Select her diet with the help of a reliable food guide.

2. Include good food sources of folic acid.

3. Avoid skipping breakfast.

4. Eat to gain weight at the recommended pattern even

if she is overweight.

5. Not reduce food intake or avoid gaining the recom-

mended weight.
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6. Use a moderate amount of iodized salt and extra

liquids.

7. Call her physician immediately if weight increases

suddenly.

8. Limit or quit smoking.

9. Avoid alcoholic beverages.

10. Avoid all drugs unless prescribed by a physician fa-

miliar with her pregnancy status.

11. Take nutrient supplements prescribed by a physi-

cian or nurse practitioner.

12. Adjust foods to minimize common problems, but

without interfering with recommended intake.

13. Avoid fasting to reduce weight before a prenatal ap-

pointment. Fasting can lead to acidosis, which can

cause fetal damage.

The lactating woman should be counseled by the

health professional to do the following:

1. Consume more food than during pregnancy and con-

tinue to do so as the infant eats more.

2. Continue to follow a reliable food guide.

3. Consume 400 IU of vitamin D daily from food or sup-

plements.

4. Continue to take prenatal iron supplements for two to

three months.

5. Drink at least three liters of ﬂuid daily.

6. Rest and relax so that breastfeeding can be successful.

7. Consult the physician about the use of coffee, alcohol,

and drugs, since they are excreted in the breast milk.

(For more information about the effects of drugs on

pregnancy and lactation, see Chapter 10, Activity 2.)

If bottle-feeding, the caregiver should be counseled

by the health professional to do the following:

1. Follow the directions exactly.

2. Not force the baby to drink every drop.

3. Practice aseptic technique when making formula.

4. Recognize developmental stages indicating when an

infant should be started on solid foods.

5. Follow a reliable guide for addition of solid foods.

6. Offer single foods and note any allergies.

7. Introduce a variety of foods.

8. Reintroduce once-rejected food items at another

time.

9. Avoid allowing the child to drink more than one

quart of milk a day, to prevent refusal of other foods.

10. Make mealtimes for the infant a pleasurable, special

time.

The health practitioner should also offer the following

advice to the caretaker:

1. Continue close physical contact with infant after

breast- or bottle-feedings have been discontinued.

2. Note the following when using commercial baby

foods:

a. Items such as baby soups and mixed or prepared

dinners have high water content and little meat.

When meats and vegetables are selected separately,

they provide better nutrition.

b. Commercial baby foods are safe, and most contain

little sugar or salt.

c. Items such as desserts contain extra sugar and

should not be used frequently. Some may choose

to avoid them completely.

3. Note the following when feeding toddlers:

a. Allow toddlers their rituals during mealtime.

b. Do not permit arguments at mealtime.

c. Do not use rewards and reprimands to increase

food consumption.

In general, a health practitioner should be aware of

special problems of nutrition and provide information

and service when needed.

PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. A recommended pattern of weight gain during

pregnancy is:

a. 8 pounds (ﬁrst trimester), 8 pounds (second

trimester), 8 pounds (last trimester) ϭ 24

pounds

b. 5 pounds (ﬁrst trimester), 5 pounds (second

trimester), 14 pounds (last trimester) ϭ 24

pounds

c. 3 pounds (ﬁrst trimester), 10 pounds (second

trimester), 11 pounds (last trimester) ϭ 24

pounds

d. 0 pounds (ﬁrst trimester), 12 pounds (second

trimester), 12 pounds (last trimester) ϭ 24

pounds

TABLE 9-8 Suitable Supplemental Food for

Infants During the First Year

Foods Usual Age When Food

Supplemented

Well-cooked cereals 

(iron fortiﬁed) 4–6 months

Strained or pureed vegetables 6–8 months

Strained meats 6–8 months

Fruit juice 6–8 months

Crackers, zwieback 6–8 months

Egg yolk 9–10 months

Well-cooked, soft, bite-sized 

pieces of meats, fruits, and 

vegetables, soft breads, and 

other ﬁnger foods 9–10 months

Egg white 12 months or later
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2. When are caloric needs during pregnancy the

highest?

a. ﬁrst trimester

b. second trimester

c. third trimester

d. same each trimester

3. What is the RDA energy allowance for the preg-

nant woman?

a. 2600 kcal

b. 2780 kcal

c. 2500 kcal

d. 2900 kcal

4. What is the RDA allowance for the lactating

woman?

a. 3300 kcal

b. 2730 kcal

c. 2850 kcal

d. 2600 kcal

5. In addition to dietary sources, what mineral is

recommended to be supplemented during preg-

nancy?

a. potassium

b. iron

c. iodine

d. zinc

6. What vitamin may need to be supplemented dur-

ing pregnancy to prevent a type of megaloblastic

anemia?

a. folacin

b. ascorbic acid

c. riboﬂavin

d. niacin

7. The factor(s) thought to assist the pregnant

woman in meeting her calcium requirement in-

clude(s) all except:

a. absorption of calcium is increased during preg-

nancy.

b. extra servings from the meat group are recom-

mended.

c. supplemental vitamins are prescribed.

d. ascorbic acid is provided to increase absorp-

tion.

8. What mineral intake is no longer thought gener-

ally beneﬁcial to restrict during pregnancy?

a. iron

b. sodium

c. calcium

d. potassium

9. Increased risks for the pregnant teenager include:

a. prematurity.

b. toxemia.

c. anemia.

d. all of the above.

10. The most common dietary complaints during

pregnancy include all except:

a. diarrhea.

b. nausea and vomiting.

c. constipation.

d. indigestion.

11. Colostrum is needed by the infant to provide:

a. extra protein.

b. antibodies.

c. extra lactose.

d. antigens.

12. Two nutrients for which supplementation is rec-

ommended to meet the increased requirements

for pregnancy are:

a. iron and folacin.

b. iron and phosphorus.

c. zinc and folacin.

d. iodine and calcium.

13. The mineral that is most related to the expansion

of blood volume in pregnancy is:

a. magnesium.

b. iron.

c. sodium.

d. calcium.

14. All but which of the following increases a preg-

nant woman’s chances of having a low birth

weight infant?

a. consuming a high-protein diet during preg-

nancy

b. having the ﬁrst baby before age 17 years

c. smoking cigarettes

d. failing to gain the recommended amount of

weight while pregnant

15. Which of the following statements about breast-

milk is true?

a. It is lower in protein than cow’s milk.

b. It is generally less nourishing for infants than

baby formula.

c. It is more likely to cause allergy than formula.

d. All of the above.

16. If a mother ﬁnds she cannot breastfeed, the baby

should be weaned onto:

a. whole milk.

b. low-fat milk.
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c. formula.

d. cereal gruel.

17. When the baby is eating solid foods, which food

should be introduced ﬁrst?

a. fruits

b. vegetables

c. cereals

d. eggs

18. To meet the food groups, a pregnant woman

needs:

a. 4 glasses of milk a day.

b. 6 servings of vitamin C-rich foods a day.

c. 2 servings of breads and cereals a day.

d. 1 fruit or vegetable serving.

19. Behavior by the mother that may be harmful to

an unborn child is:

a. smoking.

b. protein deprivation.

c. drinking alcohol.

d. all of the above.

20. Toxemia during pregnancy may be due to:

a. excessive sodium intake.

b. excessive water intake.

c. a low-protein diet.

d. a high-protein diet.

21. An unnatural taste (“craving”) for clay, ice, corn-

starch, and other nonnutritious substances is:

a. a need for support, understanding, and love.

b. called pica.

c. a psychological abnormality.

d. the body’s signal for needed nutrients.

22. If a baby is thirsty, you should give it a bottle of:

a. fruit juice.

b. sweetened water.

c. formula.

d. water.

23. Close physical contact after breast- or bottle-feeding:

a. will create an overly dependent child.

b. will cause the infant to dislike others.

c. is needed for the infant to thrive.

d. is nice but not necessary.

TRUE/FALSE

Circle T for True and F for False.

24. T F The pattern of weight gain is more important

than the total weight gain during pregnancy.

25. T F If a pregnant woman gains 25 lbs in her 

first trimester, she should avoid any further

weight gain during the second and third

trimesters.

26. T F The highest growth rate for an individual oc-

curs during infancy.

27. T F An overweight or obese woman should try to

gain little or no weight during pregnancy.

28. T F It is not possible to become pregnant while

breastfeeding.

29. T F Breast milk is high in vitamin D.

30. T F Introducing solids to an infant will help it sleep

through the night.

AC T I VI T Y 2 : 

Childhood and Adolescent Nutrition

The basic social unit to which a child belongs, the fam-

ily, is the primary source from which the child learns

culturally acceptable food behaviors. In turn, these food

habits are passed on to the next generation. Families can

establish good nutrition by doing the following:

1. Practicing good eating habits

2. Providing wholesome, acceptable foods that promote

good health

3. Establishing eating patterns that are socially enjoy-

able and satisfying

Childhood and adolescence are the growth periods

from infancy to the beginning of adulthood and are

marked by many body changes. Childhood spans the pe-

riod from birth to prepuberty, with the period of the tod-

dler (ages one to three years) as a transition. Adolescence

ends when sexual organ development and physical matu-

rity are complete.

This activity examines the nutritional needs of the

toddler, early and late childhood, and adolescence.

TODDLER: AGES ONE TO THREE

Children, ages one to three, should be introduced to good

foods and healthy eating habits. Growth and develop-

ment of children progress in an orderly manner. After

the ﬁrst year of life, the rate of growth slows. Early and

middle childhood is marked by slow but steady growth in-

creases. A toddler gains from 5 to 10 lbs per year and

grows about three inches in height. The toddler has a re-

duced appetite and requires less food. He or she has cut

20 deciduous teeth generally by the age of two-and-a-

half to three. Foods that require more chewing can be

added at this time. The toddler’s psychomotor skills have

improved, making use of utensils for eating possible.

However, the toddler spills his or her food frequently and

may appear clumsy. Time and practice will improve eat-

ing skills.
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Because of their short attention spans, toddlers usu-

ally cannot stay seated to ﬁnish a meal. The developmen-

tal task of the toddler is to strive for autonomy and is

reﬂected in eating behavior. Children between the ages of

two to three want to feed themselves; their favorite words

are “want” and “no.” They may say no even to foods they

like to establish their own authority. This period is known

as the “terrible twos” and it can be a frustrating experi-

ence for parents, especially new ones. Parents should rec-

ognize that offering a toddler choices between equally

appropriate foods is acceptable and may increase desired

eating habits.

PRESCHOOLER: AGES THREE TO FIVE

Children continue to develop new food behavior patterns

while their growth continues at a slow rate. The pre-

school-aged child gains three to ﬁve pounds and grows

two to three inches a year. Children between the ages of

three and ﬁve are usually lean, raising concerns in their

parents. An awareness of body changes will alleviate this

concern.

The preschooler is energetic, active, and restless and

has a high caloric need. Nutritious snacks that supply

extra calories and essential nutrients should be offered.

As muscle control improves, the child is better able to

handle eating utensils. By age four or ﬁve, the child may

be able to cut some of his or her own food.

Because preschoolers are inquisitive and learn by im-

itation, they will learn readily from the people with whom

they are in contact. The food habits of the parents, such

as food likes and dislikes, will be noted. Media and tele-

vision capture preschoolers’ attention. From the informa-

tion so acquired they will form concepts about food. This

is an ideal time to start teaching simple nutrition con-

cepts such as equating foods that taste the best with those

that are nutritious. However, children in this age group

will request those foods preferred by their peers. Check

the foods and snacks that are served preschoolers when

they are away from home. Children cannot distinguish

between good and bad foods at this stage. Tables 9-9 and

9-10 evaluate nutritious meals and snacks for toddlers

and preschoolers.

EARLY CHILDHOOD: HEALTH CONCERNS

The feeding of young children poses a number of con-

cerns, including low food intake, manipulative behavior,

food jags, and pica. With the exception of pica, all such

concerns are easily remedied. Studies have shown that

some children with pica are also anemic, and most of

them are from poor families in unclean environments.

The greater concern, however, is lead poisoning that

sometimes accompanies pica. Many children eat peeling

paint from wall plaster because it has a slightly sweet

taste. Lead poisoning adversely affects the nervous sys-

tem, kidney, and bone marrow and may lead to death.

Healthcare workers need to assist caretakers to prevent

young children from playing near potential lead sources.

The four common health problems of young children

in the United States are anemia, dental caries, obesity,

and allergies.

Iron-Deficiency Anemia

Iron-deﬁciency anemia is a problem for all ages, but es-

pecially so for children. Many iron-deﬁcient children come

from low-income families with poor diets. However, some

studies indicate that cultural traditions and ignorance of

nutrition requirements are also factors contributing to

iron deﬁciencies. Low blood-iron levels affect the child’s

resistance to disease, attention span, behavior, and intel-

lectual performance. Iron-rich foods that children usually

like include enriched breads, cereals and tortillas, eggs,

dried fruit, molasses, lentils, and baked beans.

Dental Caries

Dental caries is a widespread problem for all age groups.

It is easily prevented by a balanced diet and assisted by

self-care oral hygiene. A daily intake of ﬂuoride, either

through water, tablets, or supplements, also reduces the

incidence of cavities by 50%–60%. Fluoridated tooth-

paste is not recommended for children under the age of

three because they may ingest excess ﬂuoride from swal-

lowing the toothpaste.

TABLE 9-9 Daily Food Needs for Toddlers

Breads and Cereals

4 servings

Whole grain, enriched, or restored: cornmeal, crackers,

breads, ﬂour, macaroni and spaghetti, rice, rolled oats 

Vegetables and Fruits

4 servings

Include foods rich in vitamin A and C

Vitamin A-rich foods: (dark yellow or leafy green foods)

apricots, broccoli, cantaloupe, carrots, pumpkin,

spinach, sweet potatoes

Vitamin C-rich foods: oranges, grapefruit, cantaloupe, raw

strawberries, broccoli, Brussels sprouts, green peppers,

lemon, asparagus tips, raw cabbage, potatoes and sweet

potatoes (boiled in skins), tomatoes

Milk and Dairy Products

3 servings

Milk, cheese, ice cream, yogurt

Meat, Fish, and Nuts

2 servings

Beef, lamb, pork, liver, poultry, eggs, ﬁsh, shellﬁsh, dry

beans, dry peas, lentils, nuts, peanut butter 

Source: Idaho Department of Health and Welfare.
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Obesity

Between the ages from birth to four years and seven

to eleven years, the incidence of obesity is high. Most

studies confirm that a fat child ingests the same num-

ber of calories as a lean child, but the fat child is less

active. Some fat children have emotional problems.

Some imitate family eating habits, and each member in

the family is usually overweight. A controlled caloric

intake that permits growth and a regular exercise pro-

gram are recommended. Behavior modification and a

strong support system are useful in retraining the

child’s eating pattern. The whole family should partic-

ipate in this effort.

TABLE 9-10 A Guide to Snacks for Toddlers

Planning Snacks

Choose snacks that are appropriate for the age of the child. Some foods are too hard for young children (3 years and under) 

to chew and may even be dangerous.

In general, small, round foods (peanuts, cherry tomatoes, peas, raisins), or chunky and crunchy foods (carrots, celery, and

other raw vegetables) should not be given to the young child.

Select Basic Foods

Almost everyone snacks. Snacks give us a lift when we need it and can help meet daily energy and growth needs. A good 

guideline for snacks is to avoid high-sugar foods and choose from the basic food groups: vegetables and fruits; breads and 

cereals; milk and dairy products; meat, ﬁsh, and nuts.

Why Not Sugar Snacks?

Foods high in sugar content contribute to tooth decay and gum disease. Examples include:

jams and jellies dried fruits cake pastries

honey canned fruit cookies pie

syrups gum candy carbonated drinks

sugar-coated cereals breath mints doughnuts Jell-O

Try to limit high-sugar food to mealtimes.

Beware of Hidden Sugars

Many foods that we do not think of as sugar-foods may, in fact, contain sugar. For example:

peanut butter chili sauce salad dressings lunch meats

soup canned vegetables white bread ﬂavored yogurt

catsup crackers snack bars ice cream

When shopping, read food labels and select foods with little or no sugar. Ingredients are listed on labels in descending order 

according to their percentage of the total product. Sugar may be listed as sugar, sucrose, corn syrup, honey, dextrose,

maltose, and so on (look for the ose ending). In general, avoid foods that contain sugar as a main ingredient.

Good Foods for Children

Juicy Hungry

apples pears cottage cheese Vienna sausages

blackberries pineapple meat cubes: sardines

cantaloupe plums chicken shrimp

cherries raspberries beef cheese cubes

dill pickle strawberries ham eggs—hard cooked or deviled

grapefruit tangerines lamb peanuts and other nuts

grapes tomatoes lunch meat plain yogurt with fruit added

oranges watermelon pork

peaches turkey

Crunchy Thirsty

cabbage wedges lettuce wedges white milk juices—no sugar added:

carrots popcorn buttermilk orange juice

cauliﬂower ﬂowerets radishes tomato juice grapefruit juice

celery peppers, raw slices pineapple juice

cucumber strips sunﬂower seeds apple juice

green onions other fruit juices

Source: Idaho Department of Health and Welfare.
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Allergies

Many childhood allergies are caused by food. In young-

sters, milk allergy is common, followed by egg white, cit-

rus, chocolate, seafood, wheat, and nut allergies.

Symptoms can be respiratory difﬁculties or some forms

of skin rash. The preferred and usually easiest treatment

is to remove the offending food or foods. Frequently, an

allergic reaction to one food will trigger a reaction to

others. Some allergies run in families, and the parent

should note any reaction as new food is introduced to a

child. The health worker should counsel parents on how

to substitute an offending food with a nonoffending one

of equal nutritional value. Chapter 27 contains detailed

information about food allergies.

EARLY CHILDHOOD:

NUTRITIONAL REQUIREMENTS

When one considers the protein and calorie requirements

for infants and children, one must understand the fol-

lowing premises:

1. There are scientiﬁc requirements such as those rec-

ommended by the National Academy of Sciences (e.g.,

DRIs), university researchers, and care providers at

modern medical facilities. In general, the implemen-

tation of such recommendations requires calculations

using variables such as sex, weight according to BMI,

height, physical activity level, resting metabolic rate,

and so on. At present, the application of such a

process at the consumer level is severely limited until

comprehensive charts generated by computer data-

bases are available.

2. There are legal requirements for infant formulas

promulgated by the U.S. Food and Drug Administra-

tion (FDA).

3. There are recommendations from the medical and

health communities such as physicians, nurses, di-

etitians, pharmacists, and so on. Most of them still

use charts that indicate the age and the amount re-

quired.

4. Most consumers still use charts that indicate the age

and the amount required.

The following are recommended allowances to be in-

dividualized by recording to a child’s growth rate.

Calories and Proteins

The estimated energy requirements (EER) derived from

the DRIs based on the variables mentioned above (sex,

age, height, weight and activity levels) will not be dis-

cussed her. If interested, one should consult such DRIs

and their calculations at www.nas.edu. Many healthcare

providers and the general public use the following guides.

The requirements for calories:

• 1 to 3 years: 102 kcal per kg of body weight

• 4 to 6 years: 90 kcal per kg of body weight

• 7 to 10 years: 70 kcal per kg of body weight

The requirements for protein:

• 1 to 3 years: 16 g for a 13-kg child

• 4 to 6 years: 24 g for a 20-kg child

• 7 to 10 years: 28 g for a 28-kg child

The quality of protein ingested inﬂuences the growth

rate and other nutritional requirements of the child. If in-

adequate amounts of carbohydrate and fat are ingested,

the protein will be used for energy needs, and growth

will be arrested. The legal requirements for protein pro-

mulgated by the FDA for infant formulas are a safety net

for most infants on a regular diet of formula. The FDA re-

quires the following:

• A minimum of 1.8 g/100 kcal of formula

• A maximum of 4.5 g/100 kcal of formula

Obviously, individual planning is needed as growth

rates will vary. Estimation of the caloric and protein

needs of children is usually done by referring to a chart

using the appropriate age, weight, height, activity and

other variables, without calculation.

However in research centers and for children with

clinical conditions or special needs, the health team may

use a special formula to estimate the nutrition needs of

these children.

Fat

All children need fat in their diet. Thirty to forty percent

of daily calories should come from fat.

Vitamins and Minerals

The requirements for these two nutrients are high for

children. If a varied diet is consumed, supplements are

unnecessary. If anemia is present, iron may be prescribed,

along with other supplements. A diet deﬁcient in one nu-

trient is likely to be deﬁcient in others. Frequently, chil-

dren’s diets are low in calcium and vitamins A and C.

Vitamin C is important for iron absorption. The

RDAs/DRIs for early childhood are presented in Tables

F-1 and F-2.

MIDDLE CHILDHOOD: GENERAL

CONSIDERATIONS

The physical changes that occur in the middle childhood

years are not dramatic. Deciduous teeth are shed and

permanent teeth are cut. The slow and steady increase in

height and weight continues. Children in this age group

spend more time away from home, as friends become

important to them. Weekday school lunch meals are nu-
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tritionally adequate. However, many children complain of

the appearance, taste, and texture of foods to which they

are not accustomed. Although some lunches are not ap-

petizing, generally it is peer-group pressure that fosters

children’s attitudes toward school lunches.

The nutritional concerns of middle childhood are

characterized by obesity from overeating “empty” calo-

ries, insufﬁcient exercise, skipping meals, and adopting

negative eating behaviors. Stress from schoolwork and

activities inﬂuences appetite and the overall eating habits

of this group.

Tables 9-11, 9-12, and 9-13 describe various meal plans

and sample menus for children ages 1 through 12.

ADOLESCENCE: NUTRITION AND DIET

It is difﬁcult to determine exactly the age at which ado-

lescence begins. The boundaries marking the change vary

among individuals. For example, there are marked differ-

ences in the rate and amount of physical changes, as well

as psychological and social development, among individ-

uals. Some researchers divide adolescence into early and

late stages. The preteen or pubescence stage covers ages

10 to 12 and puberty covers ages 12 to 18.

Adolescence is a transition period in the life cycle of

individuals and carries many labels or names. There is a

dearth of scientiﬁc data regarding adolescents’ growth,

development, and nutritional needs. It is the second

greatest growth spurt in the life cycle. Girls begin sooner

than boys, usually between the ages of 10 to 12, while

boys begin this growth between the ages of 12 to 14.

During the period of adolescence (10 to 18 years), the

average male doubles in weight, gaining approximately

70 pounds and 13 to 14 inches in height. Girls gain ap-

proximately 50 pounds and nine inches in height.

Adequately nourished girls develop permanent layers of

adipose or fat tissue. This is normal and desirable, but the

fat creates panic in the young girl wishing to be thin and

fashionable.

The nutrient needs and energy requirements are very

high during adolescence. The basal metabolic rate (BMR)

is the highest in any life stage except during pregnancy.

More food is needed, and girls need to increase their in-

take earlier than boys.

Eating habits of the adolescent are generally poor, es-

pecially the eating habits of girls. The developmental as-

pect of adolescence urges them to separate from the

family and establish their own identity. One way they as-

sert themselves is to deviate from a normal food habit.

Social acceptance by the peer group is more important

than family approval, and only peer approval is valued.

The adolescent’s diet tends to be low in calcium, iron,

and vitamins A and C. Meals are skipped, particularly

breakfast, since more time is spent on appearance than

eating. Body weight, skin, and hair problems, either real

or imagined, take precedence over nutritional concerns.

Health does not play a role in the adolescent’s food

choices. Among teenagers in parts of the country, the in-

cidence of tuberculosis and other respiratory illness is

high, probably due to severe nutrient deﬁciencies that

lower resistance in these individuals. Adolescents, preoc-

cupied as they are with self, do not seem to relate nutri-

tion to body function. They do not think that what they

eat today will reﬂect their health status in the future.

ADOLESCENCE: HEALTH CONCERNS

The major health concerns of adolescence are discussed

in the following sections.

TABLE 9-11 Suggested Meal Plan and Sample

Menu for 1- and 2-Year-Olds*

Meal Plan Sample Menu

Breakfast Breakfast

Juice or fruit Orange juice

Cereal (hot or dry) Hot oatmeal with milk

with milk Whole wheat toast

Toast or egg Butter

(soft-boiled) Milk

Butter or margarine

Milk

Snack Snack

Milk or juice Apple juice

Lunch Lunch

Meat, cheese, egg, Grilled cheese sandwich

or alternate Peas

Potato, bread, crackers, Milk

or alternate Ice cream

Vegetable

Butter or margarine

Milk

Dessert

Snack Snack

Milk, juice, pudding, Rice pudding

or crackers with

cheese, or alternate

Dinner Dinner

Meat, cheese, poultry, Meat loaf

or alternate Spinach or carrots

Vegetable or salad Roll

Potato, bread, roll, Butter

or alternate Applesauce

Butter or margarine Milk

Dessert

Milk

*Serving size varies with the child. Other nutritious items not

shown may be used (e.g., jams, oatmeal, cookies, peanut but-

ter). Their inclusion must be integrated into the child’s overall

daily intake of calories and nutrients.
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Smoking, Alcohol, and Drugs

Experiments with these substances often begin in the

early teens. They affect the nutritional status in differ-

ent ways: they can lessen the sense of taste and smell, de-

crease appetite, and reduce vitamin C level in the body.

Some adolescents overdose on vitamin or mineral sup-

plements in an effort to “get more energy” or “look bet-

ter.” Poisoning from excess vitamins A and D has been

documented.

Physical Development

With the exception of young athletes who maintain a

good physique, the majority of preteens and teens are

physically poorly developed. Their muscle mass is less

dense, with poor tone and endurance. Good physical ﬁt-

ness programs and appropriate nutrition classes in the

curriculum should be mandated from kindergarten to

grade 12.

Obesity

Teenagers who are obese usually have been overweight or

obese since childhood. Since adjusting sexual roles, plan-

ning careers, and beginning adult lifestyles create great

stress at this time, food is sometimes overused as a com-

fort and security measure, and the teen can become

obese. Their favorite food is usually high-fat, high-calorie

food with little nutritional value. Obese adolescents tend

TABLE 9-12 Suggested Meal Plan and Sample

Menu for 3- through 6-Year-Olds*

Meal Plan Sample Menu

Breakfast Breakfast

Juice or fruit Applesauce

Cereal (hot or dry) Bran ﬂakes with milk

Egg, meat, or toast Egg (soft-boiled) with

Milk whole wheat toast

Milk

Snack Snack

Dry fruits or sweet Dates or

breads carrot cake

Lunch Lunch

Meat, egg, Peanut butter and jelly

or alternate sandwich

Potato, bread, Vegetable soup with rice

or alternate Margarine

Vegetable Milk

Butter or margarine Custard pudding

Milk

Dessert

Snack Snack

Milk or juice Orange juice

Crackers, pudding, or Apple wedges with

dried fruits peanut butter

Dinner Dinner

Meat, cheese, poultry, Fish sticks

or alternate Sweet corn

Vegetable or salad Baked potato

Potato, bread, roll, Butter

or alternate Fruit pudding

Butter or margarine Milk

Dessert

Milk

*Serving size varies with the child. Other nutritious items not

shown may be used (e.g., granola, oatmeal, cookies, yogurt or

ice cream). Their inclusion must be integrated into the child’s

overall daily intake of calories and nutrients.

TABLE 9-13 Suggested Meal Plan and Sample

Menu for 7- through 12-Year-Olds*

Meal Plan Sample Menu

Breakfast Breakfast

Juice or fruit Orange juice

Cereal (hot or dry) with Cornﬂakes or rice cereal

milk with milk

Toast Toast, whole wheat

Egg, meat, or alternate Egg, poached

Butter or margarine Margarine

Milk Milk, 2%

Lunch Lunch

Meat, cheese, Vegetable soup/crackers

or alternate Macaroni and cheese

Potato, bread, Coleslaw

or alternate Milk, 2%

Vegetable Fresh peaches

Butter or margarine

Milk

Dessert

Snack Snack

Dried fruits or Banana bread

nutritious breads Apple juice

Milk or juice

Dinner Dinner

Meat, cheese, or alternate Hamburger

Carrots or peas

Vegetable Sliced tomato/

Salad

onion

Potato or alternate Baked potato

Bread or alternate Bread

Butter or margarine Margarine

Dessert Ice cream

Milk Milk, 2%

*Serving size varies with the child. Other nutritious items not

shown may be used (e.g., jams, oatmeal, cookies, peanut but-

ter). Their inclusion must be integrated into the child’s overall

daily intake of calories and nutrients.
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to eat less food than their lean counterparts, but they

also exercise less. Girls particularly often adopt bizarre

eating behaviors because of fad dieting.

If the adolescent needs to diet, it must not be so re-

stricted as to delay growth and maturation. Teenage boys

require 45–55 kcal per kg of body weight per day, while

girls require 40–47 kcal per kg of body weight a day. The

RDA for other nutrients for this group is higher than for

others except pregnant and nursing mothers. A diet

should be only mildly limited in calories, and the adoles-

cent’s activity should increase. Realistic goals to lose

weight should be established. Teenagers should be taught

that a body cannot lose more than one or two pounds a

week without starving. Emotional and peer support is

essential, but careful monitoring is also important. If a

teenager is not given guidance or follows an unsound fad

diet practiced by adults, there may be severe weight loss

with associated health problems.

Studies have indicated that teenagers do not consume

adequate amounts of iron, calcium, and vitamins A and C.

Anemia

A number of surveys indicate that iron-deﬁciency anemia

is a widespread problem beginning in childhood and con-

tinuing through adolescence, particularly among girls.

Iron requirements are high because blood volume in-

creases with the rapid growth increases in both sexes.

The onset of the menses in the female adds to the need.

Poor dietary habits are responsible for this problem and

improved habits can eliminate iron deﬁciencies.

Dental Caries

Cavities occur mainly from the consumption of too much

fermentable carbohydrates (sugars and sweets, especially

the sticky type) and from poor hygiene (inadequate

brushing and ﬂossing). However, an adequate total diet

that includes a source of ﬂuoride is also necessary for

good teeth and oral tissues.

Acne

Acne may or may not be related to certain foods, such as

fats and chocolate. Some scientists suggest that a low

zinc intake and increased consumption of alcoholic bev-

erages may be responsible for acne.

Cardiovascular Concerns

Because of the excess fat and salt in the preferred foods

of teenagers, the blood cholesterol and triglycerides lev-

els and blood pressure in these individuals may be ad-

versely affected. They may have a higher risk of coronary

heart disease later in life. The National Cholesterol

Education Program has addressed this concern. More

details are provided in Chapters 4 and 16. Those chap-

ters discuss dietary fats and recommendations for chil-

dren and adults to decrease the risk of heart and blood

diseases.

Teenage Pregnancy

A major health problem for teenage girls is pregnancy.

In this country there are one million teenage pregnan-

cies every year. One hundred thousand pregnancies

occur in women under the age of 18, and 30,000 preg-

nancies occur in females under 15 years of age. Nearly

one-third of the pregnant teenagers in the United States

are under the age of 16. Many become pregnant again

within a year.

Pregnant teenagers are at great risk of developing tox-

emia and delivering stillborn, premature, or low birth

weight (LBW) babies. Fetal-maternal mortality rates of

this group are higher than those for the adult woman. A

young mother’s nutritional status has a profound effect

on the course and outcome of her pregnancy. A pregnant

teenager has the unusually high nutrient demands of

pregnancy superimposed over a rapid growth spurt.

Without careful planning and support, the results can

be hazardous.

Nutrition Education

Adolescents desperately need nutrition education. While

health concerns are not effective in motivating good eat-

ing habits, some guidelines that relate to their concerns

can be used to help adolescents.

1. Emphasize immediate effects, such as improved vital-

ity, increased endurance, and better hair, nails, com-

plexion, and general appearance.

2. Give basic facts so they can make informed choices.

3. Encourage them to eat breakfast and more meals with

the family, try new foods, select nutrient-dense

snacks, and recognize self-responsibility.

4. Stock only foods that are nutrient dense and preferred.

5. Set a good example. The use of fad diets and the prac-

tice of skipping breakfast are noted by the teenager as

acceptable eating patterns.

Effective nutrition education is possible only if

teenagers realize and accept responsibility for their

health. Examples include the following:

1. Emphasizing that teens are responsible for their own

health.

2. Acquiring a knowledge of body changes and nutrient

requirements.

3. Recognizing teen health problems and understanding

that the immediate consequences (appearance, vital-

ity) are more pertinent to the teenager than long-

term consequences.
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4. Understanding that pregnancy is a time for special

support and requires counseling, assistance, and

resources.

5. Realizing that peers, coaches, heroes, media idols,

and other similar individuals are more inﬂuential in

a teen’s life than parents or caretakers. Examples,

suggestions, and encouragement from these individ-

uals through personal contacts or public messages

can result in better eating habits.

6. Knowing that nutrient requirements for the teen

years are higher because of rapid development.

7. Accepting snacking as a part of teen life. It can con-

tribute to good nutrition if good food choices are

made.

8. Recognizing that the use of alcohol and other drugs

has negative effects on eating habits.

RESPONSIBILITIES OF HEALTH PERSONNEL

A health practitioner has the following responsibilities:

1. Provide adequate knowledge of the adolescent phase

of the life cycle to the caretakers.

2. Practice good eating habits as a role model for chil-

dren.

3. Relate the use of food to developmental tasks.

4. Relate nutritional requirements to adolescents’ stage

of the life cycle.

5. Describe body changes to caretakers and children.

6. Be aware of nutritional health problems that can de-

velop during the life cycle, and attempt to prevent

them.

7. Identify changing food behaviors at each stage, and

take measures to accommodate them.

8. Emphasize safety in handling and eating food, such

as washing hands, avoiding touching food, not eat-

ing and drinking from others’ plates or utensils, re-

turning food to the refrigerator, and the like.

9. Promote healthy eating behaviors by beginning a

child’s nutrition education early and continuing

throughout the formative years.

10. Share guidelines for promoting sound nutrition

habits at every opportunity.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Which of these characteristics is not typical of the

toddler?

a. slow but steady growth rate

b. very big appetite

c. food jags

d. has 20 teeth

2. Which of these characteristics is not typical of the

preschooler?

a. develops self-control

b. is energetic, restless

c. imitation and inquiry are learning methods

d. food habits learned now last throughout life

3. The most common health problem(s) of young

children in the United States is/are:

a. anemia.

b. dental caries.

c. obesity.

d. all of the above.

4. Lead poisoning often affects young children with

pica. This occurs because they eat:

a. laundry starch.

b. peeling paint from wall plaster.

c. clay.

d. mud.

5. Iron-deﬁciency anemia may be caused by all except:

a. poor dietary intake.

b. cultural traditions.

c. ignorance of requirements.

d. hemorrhage.

6. The iron-rich foods that children usually like

include:

a. spinach, prunes, and liver.

b. green beans, chicken, and milk.

c. baked beans, eggs, and dried apricots.

d. all of the above.

7. From the following list, choose the one factor

most likely to cause obesity in childhood:

a. too much food

b. not enough supervision

c. not enough exercise

d. too much pressure/stress

8. Dental caries can be prevented by:

a. regular brushing and ﬂossing.

b. regular checkups with a dentist.

c. a balanced diet.

d. all of the above.

9. The nutrients most likely to be low in children’s

diets are:

a. iron, calcium, and vitamins A and C.

b. iron, thiamin, riboﬂavin, and niacin.

c. calcium, phosphorus, and vitamin D.

d. iron, ﬂuoride, and vitamins B

1

and B

2

.
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10. If a mother is trying to follow the basic food

group pattern in feeding her three-year-old child,

what would be an appropriate amount for a serv-

ing of meat, fruits, and vegetables?

a. 2 tbsp

b. 3 tbsp

c.

1

⁄2 c

d.

3

⁄4 c

11. The school lunch is intended to provide what part

of the child’s daily nutrient needs?

a. one fourth

b. one third

c. one half

d. 15%

12. Which of the following are health concerns of the

school-age child?

a. skipping meals

b. stress/exhaustion

c. anorexia

d. all of the above

13. Just before adolescence, the growth patterns of

girls and boys are:

a. the same.

b. different, in that girls have a larger percentage

of fat.

c. different, in that boys have a smaller lean body

mass.

d. different, in that boys start out taller.

14. During the period of adolescence, the average boy:

a. gains approximately 50 lb and 10 inches in

height.

b. gains approximately 10 lb and 1 foot in 

height.

c. gains approximately 70 lb and 13–14 inches in

height.

d. gains approximately 1 lb for every 1 inch of

height.

15. To educate teenagers about nutrition:

a. encourage them to eat breakfast.

b. emphasize health effects when they grow old.

c. stock both nutrient-dense and nutrient-light

foods at home.

d. advise supplementation of diet.

16. Teenagers should not:

a. be responsible for their own health.

b. snack indiscriminately.

c. be concerned about physiological changes in

the body.

d. be inﬂuenced by others.

17. Which of the following are common health prob-

lems of teenagers?

a. tuberculosis

b. anemia

c. dental caries

d. all of the above

18. Pregnant teenagers are at high risk for all except:

a. delivering stillborns.

b. delivering premature infants.

c. developing toxemia.

d. developing heart disease.

TRUE/FALSE

Circle T for True and F for False.

19. T F A toddler can be expected to gain 10 lb a year

and grow 2 inches in height.

20. T F Preschoolers gain approximately 3–5 lb and

about 2–3 inches per year.

21. T F Young children do not practice manipulative

behavior.

22. T F Young children who are overweight should be

put on skim milk.

23. T F A diet that is deﬁcient in one nutrient is likely

to be deﬁcient in others as well.

24. T F Adolescence is the second greatest growth

spurt in life.

25. T F Pregnant teenagers are less likely to have prob-

lem pregnancies than women in their twenties.

26. T F Smoking decreases the sense of taste and

smell.

27. T F Obesity affects a significant number of

teenagers.

28. T F Teenage girls’ eating habits are better when

compared to boys the same age.

29. T F Teenage girls require 2200–2400 calories daily,

but boys need twice that amount.

FILL-IN

30. Name four of the most common food allergies in

young children:

a.

b.

c.

d.

AC T I VI T Y 3: 

Adulthood and Nutrition

EARLY AND MIDDLE ADULTHOOD

The chronological ages of early and middle adulthood

differ among expert opinions. For this discussion, the
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early adult stage covers 18 to 40 and the middle adult-

hood period covers ages 40 to 65.

During all stages of adulthood, body changes occur. In

early adulthood, physical growth ceases. During the adult

years, nutrients are mainly used for body repair and

maintenance. Body composition changes include a de-

crease in lean mass, an increase in fat, and a reduction in

bone density. Osteomalacia and arthritis may occur. With

a reduction in basal metabolic rate (BMR), body func-

tions and the capacity to perform physical work decline

with advancing years. The fall in BMR and activity ne-

cessitates a decrease in caloric intake. Also, the lifestyles

adopted by a person inﬂuence food habits and nutrient

needs.

Nutrient needs during adulthood may be analyzed as

follows:

1. The diet should be optimal in all essential nutrients

except for calories. Energy needs decline because of

a decrease in activity and BMR.

2. Calcium needs remain high during adulthood as cal-

cium in bones is removed and replenished constantly.

3. Iron needs remain high in women until menopause.

4. Social development continues through adulthood,

and nutritional status affects the quality of life.

5. Many factors that adversely affect the health of the

adult require a modification of the adult’s dietary

habits.

6. A regular exercise program beneﬁts nutritional status.

The RDAs for the early and middle years are found in

the appendix. The following health concerns and prob-

lems of early and middle years should be noted:

1. Psychological stress and sedentary lifestyles are so-

cial factors that can create health problems.

2. Alcohol, drug, and tobacco use negatively affect health

and nutritional status.

3. Chronic exposure to environmental pollutants is a

health hazard, especially in large cities.

4. Obesity, arthritis, and osteomalacia are common dis-

orders of middle age. Osteoporosis is especially com-

mon in women.

5. Cardiovascular diseases and cancer are leading causes

of death in the adult population.

Some concerns that speciﬁcally affect women in the

adult years should be noted:

1. Pregnancy, lactation, and menopause change a

woman’s nutrient requirements.

2. Certain contraceptives can create health problems.

The use of the intrauterine device (IUD) as a birth

control measure causes a heavy menstrual ﬂow and a

greater need for iron. Oral contraceptive agents

(OCAs), because they are hormones, affect the body’s

metabolism of nutrients. The changes mimic the nu-

tritional status of pregnancy; that is, a higher nutri-

tional intake is required. Protein metabolism is

altered and serum cholesterol and glucose levels rise

when OCAs are used. Requirements for vitamin C, vi-

tamin B

6

, and folacin are increased in these women.

3. Abortions affect iron status of women, as heavy blood

loss usually accompanies the process.

4. Menopause decreases the need for iron, but calcium

needs are increased in women of childbearing age to

retard or prevent osteoporosis.

THE ELDERLY: FACTORS AFFECTING

NUTRITION AND DIET

Aging individuals often face major adjustments in social

and economic status as well as physical changes. The

physical body changes caused by old age greatly affect

dietary habits.

Gastrointestinal Tract

Many changes occur in the gastrointestinal tract, includ-

ing loss of teeth, reduced production of saliva, dimin-

ished taste and smell, and decreased ability to digest

foods. When these changes occur, chewing may become

painful, and a diet with soft foods is preferred. Eating

pleasure declines when taste and smell are impaired.

Some adults prefer strongly ﬂavored foods, while others

avoid food because it does not taste good any more. The

decrease of gastric secretions may interfere with the ab-

sorption of iron and vitamin B

12

. Fat digestion may be

impaired if the liver produces less bile or the gallbladder

is nonfunctional.

Neuromuscular System

Neuromuscular coordination decreases with age and con-

ditions such as arthritis may hamper food preparation

and the use of eating utensils. Muscles in the lower gas-

trointestinal tract become weaker with advancing age

and constipation is a common problem. Many of the el-

derly turn to laxatives, which can interfere with nutrient

absorption. Kidney repair and maintenance deteriorates

with age, and renal function is impaired in some indi-

viduals. Fluid and electrolyte balance is difﬁcult to main-

tain, especially during illness.

Eyes

Elderly persons may have difﬁculty in reading recipes or

labels on foods.

Personal Factors

Apart from the physical changes just discussed, personal

factors affect an elderly person’s dietary and nutritional

status, including ﬁxed income, loneliness, and suscepti-

bility to health claims. Often the elderly are existing on
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a fixed income that prevents an adequate food supply.

This income deficit also affects housing and facilities,

limiting cooking frequency and food storage. Without

transportation, the elderly often purchase food from a

nearby store or one that will deliver groceries. Such

stores usually charge more for foods.

Social isolation affects the eating behaviors of the aged

to a great extent. Elderly persons living alone lose their

desire to cook or eat. Lonely people become apathetic, de-

pressed, and fail to eat. They are more susceptible to ill-

nesses and other stresses.

Many of the elderly purchase foods and supplements

from health food stores because of advertisements claim-

ing that the foods have curative power and may in fact re-

tard the aging process.

Table 9-14 contains a week’s sample of menus for older

people.

THE ELDERLY: HEALTH PROBLEMS

Many of the health problems of the elderly are nutrition

related. Some examples are discussed below.

1. Nutrient deficiencies—Recent studies have shown

that the elderly are often deﬁcient in protein, iron,

calcium, and vitamins A and C. This increases the in-

cidence of iron-deﬁciency anemia and osteoporosis,

decreases resistance to infections, and lowers overall

health status.

2. Alcoholism—This is a major problem among the eld-

erly, especially for those living alone. Other drugs, ei-

ther prescribed or illegally obtained, also interfere

with the body’s use of nutrients. Alcohol-drug inter-

actions influence the entire life span, as does the

abuse of prescription drugs. (See Chapter 10.)

3. Obesity—This results from reduced activity and

caloric need and can complicate any existing prob-

lems as well as increase the development of others.

Obesity also reduces mobility, increasing risk of

falling accidents. As respiratory and cardiovascular

functions deteriorate and arthritis conditions worsen,

the quality of life is generally diminished. Lack of ex-

ercise is a factor in obesity throughout the life span.

Exercise is discussed later in this chapter.

4. Osteoporosis—This disorder (see also Chapter 6) re-

mains a major health problem among the elderly, es-

pecially women past the age of 60. Although the

symptoms appear after menopause, researchers agree

that the disorder begins as early as age 30. The 1989

RDAs reﬂect the young woman’s increased needs. At

present, no known preventive measure exits, but

symptoms can be minimized with an adequate diet

and regular exercise. Some believe that limited alco-

hol and caffeine consumption and a moderate ﬁber in-

take can also help. Extra calcium may be helpful, and

some studies indicate that ﬂuoride may increase bone

density and relieve some symptoms.

Refer to Current Research Updates in Chapter 6

for more information on the role of calcium and ﬂu-

oride in osteoporosis in the elderly.

5. Diabetes—Noninsulin-dependent diabetes is a com-

mon problem among middle-age and elderly people.

Approximately 75% of those with diabetes of this type

are overweight or obese. In most patients, the disease

can be controlled by diet alone, and the most effective

treatment is to reduce to and maintain a normal body

weight. (See Chapter 18.)

6. Diverticulosis—This widespread problem is charac-

terized by a weakening of the intestinal walls, result-

ing in diverticulosis. Low-fiber diets, along with

weakened muscle tissue, are believed to be a causative

agent in this disease.

7. Hypertension—This is a common disorder in the

United States and tends to increase with age in many

adults. Two nutritional factors believed to play a role

in hypertension are salt and body fat. Excessive weight

or obesity appears to be a more important factor than

a high intake of salt. Recent studies indicate that a

calcium deﬁcit may also contribute to the incidence

of hypertension.

8. Atherosclerosis—This is a leading medical problem

in the elderly and can result in heart attack or stroke.

Coronary heart disease is the leading cause of death in

the United States. Diet is one of the risk factors in-

volved in the development of the plaque that narrows

the lining of the arteries and blocks the blood ﬂow.

This subject is discussed in more detail in Chapter 16.

9. Cancer—The second leading cause of death in the

United States is cancer. Cancer has been the subject

of much research in recent years, especially in the

areas of pollutants, food additives, smoking, and diet.

While the debate continues, the American Cancer

Society’s committee on diet and nutrition has issued

four guidelines as preventive measures:

a. Limiting fat intake to 30% of total (calories).

b. Assuring an adequate (but not excessive) ﬁber in-

take to include fresh fruits, vegetables, and whole

grains. Fruits and vegetables high in vitamin A are

especially encouraged.

c. Limiting intake of cured, smoked, and charcoal-

broiled meats.

d. Limiting intake of alcohol.

Three other major issues related to food habits and

nutritional status are nutrition quackery; drug and nu-

trient interactions, including alcohol; and an appropriate

exercise program. Chapter 10 is devoted entirely to drugs

and nutrient interactions. A brief summary of nutrition

quackery follows.

NUTRITION QUACKERY

Many people fall prey to claims made by medical quacks,

especially people who are trying to cope with aging,
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Snacks: Some suggested items are fresh fruit; soft, dried prunes; whole wheat crackers with cheese; cheese sticks; juices;

peanut butter on toast; and yogurt. Snacks may be served in midmorning, midafternoon, and/or before bedtime. Five to six

oz wine before meals may improve appetite.
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Note: Each day’s caloric contribution is about 1800 kcal. The amount can be increased or decreased by adjusting the serving sizes. Thus, the

serving sizes of some items are not provided. To provide adequate RDAs, use the snacks to complete the foundation diet as discussed else-

where. If there is concern about the cholesterol in eggs, replace some egg servings with lean meat (e.g., turkey, ﬁsh) or use cholesterol-free

egg substitutes.

Monday

Breakfast

1

⁄2 c orange juice

1 poached egg

Whole wheat toast/

margarine

1

⁄2 c skim milk

Coffee or tea

Lunch

1 c braised beef tips on

noodles

Celery or carrot sticks

Rye bread/margarine

1 c skim milk

1 orange, sliced

Dinner

Chicken breast, broiled

1

⁄2 c buttered spinach

1

⁄2 c wild rice

Hot roll/margarine

Fresh fruit: banana,

melon, other

Decaffeinated coffee

Tuesday

Breakfast

1

⁄2 c grapefruit juice

1

⁄2 c cooked oatmeal, sugar,

and skim milk

English mufﬁn, 1 oz

cheese

Lunch

Vegetable soup/crackers

Cottage cheese with

pineapple salad

Banana

Toasted raisin bread with

butter

Tea or decaffeinated coffee

Dinner

3 oz broiled ﬁsh/lemon

Boiled new potato/parsley

1

⁄2 c creamed peas

Green onions

Whole wheat bread/mar-

garine

Gingerbread, 1 square

Decaffeinated coffee

Wednesday

Breakfast

Sliced banana and milk

2 bran mufﬁns/margarine/

jelly

Cottage cheese

Coffee or tea

Lunch

1 c split pea soup/whole

wheat crackers

Tomato and shredded

lettuce salad/dressing

Skim milk

1 pear

Dinner

1 c beef and vegetable

stew/cornbread sticks,

margarine

1

⁄2 c cabbage coleslaw

1

⁄2 c rice pudding with

raisins

Decaffeinated coffee/iced tea

Thursday

Breakfast

2 stewed prunes

2 French toast slices with

butter and syrup

8 oz skim milk

Decaffeinated coffee/tea

Lunch

1 hamburger with

onions/catsup/mus-

tard/mayonnaise

Pickles, lettuce

French fries/catsup

Ice cream or sherbet

Skim milk

Dinner

Roast beef

1

⁄2 c mashed potatoes

1

⁄2 c buttered broccoli

1 sliced tomato with

dressing

2 oatmeal cookies

Fruit cup

Friday

Breakfast

Sliced orange

1 c puffed rice with skim

milk and sugar

Scrambled egg/wheat

toast/margarine

Hot tea/coffee

Lunch

Tomato and rice

soup/crackers

2

⁄3 c potato salad with 2 oz

turkey/ham

Celery or green pepper

sticks

1

⁄2 c strawberries/whip 

topping

Skim milk

Dinner

1 c tuna noodle casserole

1

⁄2 c mixed lettuce salad

1 slice angel food cake

with fruit cocktail

Decaffeinated coffee

Saturday

Breakfast

Melon or fresh fruit

2 hot

cakes/margarine/syrup

1 sausage patty

8 oz skim milk

Coffee/tea

Lunch

Chicken nuggets

1

⁄2 c green peas with mush-

rooms

1

⁄2 c carrot and raisin salad

Whole wheat bread/mar-

garine

Banana pudding

Skim milk

Dinner

1 c spaghetti and meat-

balls in tomato

sauce/garlic bread

1

⁄2 c string beans

1

⁄2 c fruit gelatin

Decaffeinated coffee

Sunday

Breakfast

3 stewed ﬁgs

1

⁄2 c hot cream of

wheat/sugar

Skim milk

Cinnamon roll/margarine

2 slices crisp bacon

8 oz hot chocolate made

with skim milk

Coffee or tea if desired

Lunch

2-egg cheese omelet

1

⁄2 c steamed rice

1

⁄2 c asparagus

Celery or carrot sticks

Toast/margarine/jelly

Peach halves

8 oz skim milk

Dinner

1 baked pork chop with

applesauce

1

⁄2 c buttered carrots

Mashed potatoes

Lettuce wedge/dressing

1

⁄2 c custard

Decaffeinated coffee
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e. Vitamin B

13

—Claims include curing multiple scle-

rosis, cancer, and hypertension.

f. Vitamin F—Claims include curing cancer, eczema,

psoriasis, dermatitis, and preventing heart disease.

Scientists identify the substances listed in Item 5 as

follows:

a. Vitamin P—A bioﬂavinoid of a group of substances

from citrin, found in the white segment of citrus

fruits. Gives characteristic taste, but is not a vita-

min. Gives citrus fruit its ﬂavor and holds the seg-

ments together.

b. Vitamin B

15

—No known composition; no vitamin

activity; unknown safety. Not legally recognized

as food or drug in the United States and Canada.

c. PABA—A water-soluble substance found with fo-

lacin (a vitamin). Body makes its own PABA, and

it is not recognized as a vitamin.

d. Vitamin T—A product made from sesame seeds;

not a vitamin.

e. Vitamin B

13

(orotic acid)—Unknown activity and

not a vitamin.

f. Vitamin F—An unsaturated fatty acid and not a

vitamin.

The dietary supplement law of 1994 should help to al-

leviate some of the false health claims (see Chapter 1), but

the problem remains for products already in the market.

They were not covered under this law.

PROGRESS CHECK ON ACTIVITY 3

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The basic biological changes in old age center on:

a. an increased basal metabolic rate.

b. a gradual loss of functioning cells and reduced

cell metabolism.

c. an increased drug–nutrient absorption rate.

d. all of the above.

2. Fewer calories are needed in the later years 

because:

a. the aged tend to have less appetite.

b. work will be reduced for the body processes.

c. there is a gradual decrease in the rate of body

metabolism.

d. there is a decrease in the need for body repair.

3. Feelings (mental attitude) common in the aging

process that may affect the nutritional status are:

a. a sense of rejection and loneliness.

b. weakness and insecurity.

clinical disorders, or psychological problems. Individuals

who buy these products because of their claims for cures,

longevity, youthful appearance, and painless weight loss

are uselessly spending billions of dollars per year. They

pay high prices for worthless and unnecessary products.

Such products are sometimes actually harmful, and

many people delay seeking competent medical advice

until it is too late.

It is important to distinguish between valid nutritional

or health claims and false advertisements designed to

sell ineffective and potentially harmful products.

Recognizing valid claims from false ones can be aided by

noting the following characteristics of faddist publica-

tions and products:

1. Citing research from bogus healthcare facilities (such

as Granada Institute for Scientific Research and

Holistic Health), or renowned ones (such as Mt. Sinai)

2. Making undocumented claims of success through tes-

timonial evidence

3. Advertising unsubstantiated or unproven claims for

products and services. Such advertising includes such

wrongful claims as:

a. “Most people are poorly nourished.”

b. “Sugar is a deadly poison.”

c. “All people need megavitamin Brand X because

modern processing has taken all the nutrients

from food.”

d. “All food additives and preservatives are poison-

ous.”

e. “Natural vitamins are better than synthetic ones.”

f. “It’s easy to lose weight; lose seven pounds

overnight.”

g. “Most diseases are due to faulty diet.”

4. Promising quick dramatic cures. Examples include

the following:

a. “The medical community will not use these prod-

ucts because they would lose business.”

b. “Thousands cured of (cancer,

arthritis, balding) by using Pangamic Acid.”

5. Selling certain substances as “vitamins,” although

scientiﬁcally they are not vitamins. Examples include

the following:

a. Vitamin P—Claims include curing ulcers, inner

ear disorders, and asthma; preventing mis-

carriages, bleeding gums, acne, hemorrhage,

rheumatic fever, hemorrhoids, and muscular dys-

trophy; and protecting the body from the danger

of X-rays.

b. Vitamin B

15

—Claims include curing high blood

pressure, asthma, rheumatism, alcoholism, ath-

erosclerosis, and cancer.

c. PABA—Claims include preventing hair from gray-

ing, delaying aging, restoring depigmented skin.

d. Vitamin T—Claims include curing hemophilia,

memory loss, and anemia.
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c. tomato juice.

d. iced tea.

10. To help you, your family, or patients, which one

of these statements offers the best guide to good

nutrition?

a. Eating large amounts of food is one of the surest

ways of being well nourished.

b. Reading and following the latest information on

diets is a good plan to follow to attain good nu-

trition.

c. Eating a variety from the food groups is one of

the surest ways to achieve good nutrition.

d. Taking vitamin and mineral supplements in rec-

ommended amounts is the surest way to a well-

nourished body.

11. In selecting the protein food for Mr. O, who is on

a fat-restricted diet, which of these groups is the

best?

a. pork, cheese, and veal

b. chicken, legumes, and ham

c. eggs, cold cuts, and lean beef

d. chicken, ﬁsh, and lean beef

12. A person with a decline in neuromuscular coordi-

nation or severe arthritis may ﬁnd difﬁculty in:

a. food preparation.

b. use of eating utensils.

c. shopping for food.

d. all of the above.

13. The RDA for a 50-year-old for calcium is:

a. 500 mg.

b. 700 mg.

c. 800 mg.

d. 1000 mg.

14. To prevent the development of osteoporosis one

needs to:

a. have a lifelong adequate supply of calcium.

b. have a lifelong adequate intake of ﬂuoride.

c. schedule physical workouts as part of a regular

routine.

d. all of the above.

15. The group of foods most neglected by the elderly

is the:

a. milk group.

b. meat group.

c. fruit and vegetable group.

d. bread and cereal group.

16. Malnutrition among the elderly is most often

caused by:

a. loneliness.

b. lack of education.

c. disgust at the inability to chew foods thoroughly.

d. discomfort from poor digestion.

4. The increased use of salt and sugar as an individ-

ual grows older is because:

a. of a special liking for very sweet or salty foods.

b. of the development of poor food habits.

c. such seasonings are familiar ones and are not ex-

pensive.

d. of a decreased sense of taste and smell.

5. The nurse who works closely with elderly patients

should recognize that the resistance to new foods,

or to the familiar foods prepared in a different

way, is one evidence of:

a. feelings of insecurity.

b. selﬁshness.

c. decreased judgment.

d. their reluctance to eat.

6. Which of the following food lists should be em-

phasized in planning a diet for an older person?

a. whole grain breads and cereals, meat, potatoes,

and other vegetables

b. bread, jelly, fruits, butter, milk, and eggs

c. fresh fruits, vegetables, milk, eggs, lean meat,

and whole grain breads/cereals

d. bland soft-cooked foods

7. An aged patient may best be helped to keep up an

interest in food by:

a. urging the patient to eat everything on the plate

or tray.

b. offering sweets between meals occasionally.

c. including at least one food that the patient espe-

cially likes.

d. explaining that the body needs that food to keep

well.

8. Mrs. A tells you that she has trouble with consti-

pation and that when she was at home she took

mineral oil several times a week. Your best re-

sponse to her would be based on the awareness

that mineral oil:

a. has 5 calories per gram which are “empty calo-

ries.”

b. is an ineffective laxative.

c. increases the problem of constipation.

d. interferes with the absorption of fat-soluble vita-

mins.

9. Mrs. A, because of her age and need for good nu-

trition with minimal caloric intake, should avoid

“empty calories” found in:

a. carbonated drinks.

b. black coffee.
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c. poor housing.

d. multiple disabilities.

17. Drugs commonly used that may interfere with

nutrition include:

a. laxatives.

b. diuretics.

c. vitamin/mineral megadoses.

d. all of the above.

18. Women who take OCAs may have low levels of:

a. B vitamins and vitamin C.

b. vitamin C and iron.

c. calcium and magnesium.

d. vitamin A and calcium.

19. Women who use an IUD may be low in:

a. B vitamins and vitamin C.

b. vitamin C and iron.

c. calcium and magnesium.

d. vitamin A and calcium.

TRUE/FALSE

Circle T for True and F for False.

20. T F There is about a 7.5% increase in the need for

calories in each decade past the age of 25 years.

21. T F The simplest basis for judging adequacy of

caloric intake is the maintenance of normal

weight.

22. T F Most elderly persons require additional sup-

plements of vitamins and minerals.

23. T F Older persons are frequent victims of food fad-

dists’ claims.

24. T F Obesity may be considered a form of malnu-

trition.

25. T F Chronologically, the aging process begins after

age 65.

26. T F The elderly person is likely to experience re-

duced body functioning due to physiological

changes, disease, and/or psychological factors.

27. T F Taste and smell acuity decreases with advanc-

ing age.

28. T F The need for essential amino acids lessens con-

siderably during the aging process.

FILL-IN

29. Why may an elderly person ﬁnd it necessary to

shop for food at markets that may be higher in

cost but close to his or her home?

30. What are two contributing factors in the reduced

caloric needs of elderly persons?

a. 

b. 

31. Nutrient needs for the elderly 

compared to younger adults (remain the same/

decrease).

32. Obesity is an increased risk for many elderly per-

sons, especially women. What are three problems

experienced by obese elderly persons?

a. 

b. 

c. 

33. What might be one factor contributing to iron-

deﬁciency anemia in the elderly? 

34. What three nutrients besides iron are often found

deﬁcient in the diets of elderly persons?

a. 

b. 

c. 

35. What are two unique beneﬁts of food supplemen-

tation through the Nutrition Program for the

Elderly?

a. 

b. 

AC T I VI T Y 4: 

Exercise, Fitness, and Stress-Reduction

Principles

Adulthood covers a broad chronological span in which

many physical and physiological changes occur. Clearly,

genetic factors play a large part in longevity, but re-

cent research indicates that regular exercise, fitness,

especially cardiovascular fitness, and reduction of stress

lead to extended life spans. The quality of life is also

enhanced.

One major concern of adults of any age is physical ap-

pearance. Physical appearance is largely a matter of ge-

netics, having inherited the general size and shape that

we now possess. However, a determination of body fat

may reveal that size and shape can be altered. Since there

is a national disdain for fat and since poor body image

contributes to social stigma as well as health problems,

it is desirable to attain and maintain a healthy body

weight.

The role of exercise in maintaining positive body

image and physical ﬁtness cannot be overlooked. It is es-

pecially beneﬁcial when combined with a healthy eating

pattern.
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PHYSICAL FITNESS

Although recent polls show that well over half of the

adults in the United States participate in some form of ex-

ercise, most people are not educated to physical ﬁtness

requirements. The key elements to physical ﬁtness in-

clude frequency of activity, duration of activity, intensity

of activity, and type of activity. The ﬁrst step in begin-

ning a quest for physical ﬁtness involves program selec-

tion. To become physically ﬁt, a program must be selected

to reach individual goals. This is important for continued

good health.

Exercise testing can calculate the functional capacity

of the cardiovascular system, a measurement important

to exercise program selection. The goal in such testing

is to determine predicted heart rate without causing

chest pain.

EXERCISE AND NUTRITIONAL FACTORS

The effects of controlled exercise are clearly beneﬁcial.

Experts believe that the recent decline in cardiovascular

mortality is a result of increased health consciousness

throughout society and the practice of a regular exercise

regimen combined with proper nutrition.

Most studies have shown that exercise decreases

blood pressure in hypertensive patients, though such

ﬁndings have not been conclusive. Similar studies have

demonstrated that active men have blood pressure lower

than inactive men. Exercise has been shown to decrease

smoking. Numerous studies have conﬁrmed that exer-

cise lowers the levels of triglycerides in the blood. The

blood levels of HDL cholesterol, thought to provide pro-

tection against heart disease, increase with exercise. In

response to such ﬁndings, exercise has become a basic

part of the rehabilitation program for patients who have

undergone bypass surgery, as well as for those who have

angina pectoris or who have suffered a myocardial in-

farction. Except for patients with certain diseases, such

as congestive heart failure, acute myocarditis, or unsta-

ble angina pectoris, exercise programs can decrease mor-

bidity and mortality.

AN IDEAL PROGRAM

The ideal physical ﬁtness program must be suited to both

health considerations and goals. For example, certain

programs will yield increased strength; others will yield

increased ﬂexibility; yet others will increase cardiac and

respiratory endurance. Although all these goals are

worthwhile and can be achieved simultaneously if de-

sired, the most important goal is stimulating the heart

and circulatory system. A physical ﬁtness training ses-

sion is characterized by a warm-up period, an endurance

phase, occasional competition, and ﬁnally a cooling-down

period. Typically the session will last up to an hour in

total. Patients undergoing rehabilitation will normally

be limited to about half that time.

Frequency and intensity vary according to the individ-

ual’s medical and exercise history, but three sessions

weekly, performed at 70% or greater of a person’s maxi-

mum heart rate, usually provides sufﬁcient exercise to

keep the body conditioned. Three days per week allows

ample time for recovery, so the body in general, and crit-

ical organs in particular, do not become stressed. The

duration of a physical ﬁtness program depends on the

body’s condition when training is begun. For ﬂexibility

and strength programs, exercise must continue after the

goal is attained to prevent loss of what has been achieved.

An effective program includes good dietary habits that

provide optimal nutrition and adequate calories, a diet

low in fat but high in energy foods, such as complex car-

bohydrates.

CALORIC COSTS AND RUNNING

Exercise spends calories. For example, studies of run-

ning have determined that pace has little effect on calo-

rie expenditure. Two men of equal body weight who run

the same distance will expend about the same number of

calories, regardless of whether one is in top physical con-

dition and the other is a neophyte runner. Put another

way, a 150-lb man will utilize approximately 1 kcal per

pound in running 1-

1

⁄2 miles in 10 minutes. The same

man would utilize about 140 calories in covering the

same distance in 16 minutes.

When caloric costs are known, exercise can be used to

control weight. If 100 extra calories per day are expended,

a weight loss of 10 lb per year can be expected. Or, an in-

dividual who eats 3000 calories per day and expends 200

calories per day through exercise can eat an additional

200 calories per day without gaining weight.

The key to physical ﬁtness lies in tailoring a program

to meet individual needs. If exercise uses more calories

than are consumed, weight loss results. Attempts to gain

or lose weight can affect both health and performance

and should therefore be under supervision. Attempts to

gain or lose weight should follow certain basic health

guidelines, and nutritious foods from all the food groups

should be included. Supplements should not be neces-

sary, except for female athletes, who may require iron

and folic acid. Sufficient time to achieve weight loss

should be allowed.

A GOOD SPORTS BEVERAGE

The following factors regulate the desirable and rec-

ommended ingredients, apart from water, in a sports

beverages:

1. Desirable forms of carbohydrate added include some

forms that are familiar to us (glucose, sucrose) and
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some that are not so familiar (maltodextrin and high

fructose corn syrup).

2. For a 6% carbohydrate drink, one should consume

about 2–4 c.

3. The carbohydrate concentration should not exceed

10% since it can slow stomach emptying.

4. Electrolytes are of importance for events longer than

4 hours. Sodium, potassium, chloride, and phospho-

rus loss in the sweat can be replaced by a drink with

these electrolytes added.

5. The taste of a drink can be a determining factor in

the amount of ﬂuid consumed.

6. Carbonation is discouraged because it may lower ﬂuid

intake.

STRESS AND SPECIAL POPULATIONS

The developmental tasks at each stage of the life span

offer different stresses and challenges. Successfully com-

pleting these tasks is a form of growth. Failure to meet

the tasks results in stress, which has multiple effects on

the body systems.

Stressors can be biological, psychological, or socio-

logical. Some of the effects of stress at different stages in

the life cycle are included in the following examples.

Parents of newborns often find that their lifestyles

have been disrupted in many ways they had not expected.

Parents of toddlers are stressed by the inquisitiveness

shown by children this age. As children grow, their par-

ents’ stress increases. Adolescence, the age at which chil-

dren begin to assert their independence, is particularly

painful. Adults who are responsible for the care of their

aging parents also experience distress at this added re-

sponsibility.

Working adults experience overload and burnout, and

the symptoms become progressively more serious over

time unless stress reduction can be achieved. Older adults

moving from the workforce to retirement encounter

many stresses. They may feel a loss of productivity and

thus a loss of usefulness. Loneliness and boredom may

also be present in those who make no attempt to allevi-

ate these feelings. Primary losses of the aging are losses

of physical capacity to care for oneself, lapses of memory,

diminished physique, and the death of old friends.

Adults who develop good coping mechanisms such as

aerobic exercise, positive nutritional habits, and planned

relaxation can stop the progression of symptoms and re-

verse extreme stages of stress. A word of caution: although

stress management is a popular topic, some of the adver-

tised products to ﬁght stress, such as special “stress” vi-

tamins, cassette recordings, and machines of various

kinds, may, in fact, cost the consumer much more ﬁnan-

cially than the consumer will receive in beneﬁts, and thus

may increase stress. The prudent course is still to follow

proven avenues for health maintenance. Health mainte-

nance refers to measures that will enable an individual

to stay young and healthy in body and mind for as many

years as possible. These measures include becoming aware

of the consequences of imprudent dieting, and often,

changing a lifetime of poor eating habits. It also means ed-

ucating oneself to refute invalid claims for quick ﬁxes and

to recognize valid basic factors. It includes paying atten-

tion to body signals and learning in what ways and how

to relax, when and how to exercise, and, best of all, how

to make healthy choices and enjoy the rest of life.

PROGRESS CHECK ON ACTIVITY 4

FILL-IN

1. Name the key elements of establishing a physical

ﬁtness regime.

a.

b.

c.

d.

2. An exercise testing is done primarily to make the

following determination:

3. List three beneﬁcial effects of regular exercise.

a.

b.

c.

4. Name the components of a physical ﬁtness train-

ing session.

a.

b.

c.

d.

5. An effective ﬁtness program includes good dietary

habits. Describe the eating pattern that will meet

this criterion.
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6. Situation: If Mary drinks 6 oz of regular soda pop

per day, and it contains approximately 100 calo-

ries more than her caloric output of 2000 calories,

what will be the outcome if she does this each day

for one year? Choose an answer from below and

give your rationale.

a. Nothing will happen; 100 calories extra per day

shouldn’t count.

b. She’ll probably lose weight, as her diet is un-

balanced.

c. She’ll gain about 10 pounds over the year’s

time.

d. It will increase her ﬂuid intake, which is

healthy.

e. She will have higher energy levels.

7. Identify four health problems brought about by

unrelieved stress.

a.

b.

c.

d.

8. Name three ways to help alleviate some of the

stress encountered by adults of all ages.

a.

b.

c.

9. “Stress Tabs” are a popular vitamin supplement

on the market and a lot of people buy them. They

contain primarily vitamin C and the B complex.

Evaluate this product designed for stress manage-

ment based on your previous knowledge.

10. Deﬁne health maintenance.

SUMMARY

Nutrition plays an important role throughout all phases

of the life span. The information following summarizes

the key points discussed in Activities 1, 2, 3, and 4 of this

chapter.

Optimal nutrition during pregnancy is critical. New

tissue is formed at this time, including the developing

baby, materials for nourishing the embryo and fetus, and

the mother’s own body. Pregnancy is divided into three

trimesters with each trimester covering three months.

Each trimester requires more nutrients than the last.

When the fetus’s cells are dividing rapidly, the mother’s in-

take of unhealthy food or other substances can have dra-

matic and sometimes tragic consequences. The desirable

weight gain for a healthy pregnant woman ranges be-

tween 24 and 30 pounds. The pattern of weight gain and

the foods eaten to achieve the gain are most important.

The diet should be chosen for nutrient density and balance

and must be carefully planned. Certain supplements are

usually recommended and should be prescribed.

The ﬁrst year of life is the most rapid growth period of

all and, consequently, the infant has the highest nutrient

needs. A healthy full-term infant will have some reserve

supplies of some nutrients, but will need replenishing

after four to six months.

Both breast- and bottle-feeding can produce a healthy

child, each having advantages and disadvantages. While

breast milk is uniquely suited to infant needs, formulas

can be satisfactory. Psychological, cultural, safety, and

health factors need to be considered before choosing the

feeding method. Infants need solids added to their diet at

about four to six months of age. Developmental readi-

ness is a consideration. Solid foods should be added one

at a time and the child observed for reactions.

The food intake of young children is erratic. While

their growth has slowed, muscle and skeletal tissue is

developing. Their nutrient needs remain high, although

caloric intake may decrease. During these years, the most

important thing a caregiver can do for a child is to pro-

vide a basis for sound eating habits. This is sometimes dif-

ficult and always challenging, as advertising, peer

pressure, and poor examples inﬂuence the child as well

as his or her own developmental tasks. Understanding

childhood behavior patterns is necessary in order to cope

with the growing child. Obesity and iron-deﬁciency ane-

mia are nutritional problems in this age group.

The second greatest growth spurt of life happens in

the adolescent years. Again, nutrient demands are high.

Many factors, except concern for the state of health, in-

fluence a teenager’s eating habits. There is an intense

obsession with physical appearance, especially as it re-

lates to weight for girls and athletic performance for boys.

The bizarre eating habits of the teenage girl not only

make her the least well-nourished of any group in the

United States but may also precipitate eating disorders,

such as anorexia nervosa and bulimia.

Teenage pregnancies present many medical and nutri-

tional problems, putting both mother and baby at great

risk. Since one in ﬁve babies is born to a teenage mother,

these young women should receive nutrition counsel-

ing, government support, and some form of health mon-

itoring by health agencies. Common health problems

among teenagers include anemia, calcium deﬁciency, vi-

tamin C deﬁciency, alcohol and drug abuse, and obesity.
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Having completed the growth cycle of adolescence, the

adult settles into maturity, which requires consuming ad-

equate nutrients to maintain and repair body tissue, main-

taining a normal weight, getting regular exercise, and

avoiding excess stress. These health maintenance mea-

sures are believed to prevent or delay the onset of chronic

degenerative diseases and improve the quality of later life.

The loss of tissue and organ functioning that accompanies

the aging process takes place gradually. Generally, scien-

tists believe that the aging process is genetically deter-

mined, but most agree that a lifelong commitment to

good eating habits and adequate exercise can modify

health and longevity. No studies have shown that any spe-

cial foods or supplements can prolong life any longer than

can a regular balanced diet. Nutrition status in the later

years is affected not only by food intake and physiological

factors but also by stress, poverty, loneliness, and low self-

esteem. Middle-aged and older adults are especially sus-

ceptible to nutritional quackery.

Drugs and alcohol affect the nutrition of the adult and

many drug-nutrient reactions are harmful. Cardio-

vascular, renal, hepatic, and neuromuscular disorders

often develop in these years.

Adults of all ages can get the nutrients they need by

following the guidelines for a balanced diet, such as the

Dietary Guidelines for Americans, the daily food guides,

and other guides as described in Chapter 1.

Nutrition plays a role in each stage of the life cycle.

Good eating habits should be developed on a continuum

throughout life, so that each stage meets the current needs

and passes on good nutritional status to the next stage.

The quality of life is enhanced throughout the life

cycle whenever principles of optimum nutrition, physi-

cal ﬁtness, a healthy weight, and positive mechanisms

for coping with stress are recognized, understood, and

followed. All of these principles can be learned, thus

changing behavior patterns and contributing to a long,

healthy, and happy life.

RESPONSIBILITIES OF HEALTH PERSONNEL

A health worker should impart the following informa-

tion to clients:

1. Young adults who use oral contraceptives should be

informed that they need extra folacin, riboﬂavin, and

vitamins C, B

6

, and B

12

.

2. Young women who use IUDs should be informed

that they need to compensate for extra menstrual

losses with extra iron and vitamin C.

3. A basic food guide should be followed by adults of all

ages for optimum nutrition. The only nutritional

decrease should be in the caloric intake as aging oc-

curs. The RDA for energy for ages 50 to 75 is 90% of

that for the young adult. The RDA for energy for

ages over 75 is approximately 75% of that for the

young adult.

4. The older adult may need to avoid foods that are dif-

ﬁcult to chew.

5. Older adults should be discouraged from overusing

laxatives.

6. Adults should be aware that both physiological and

psychological factors affect their nutritional well-

being.

7. Drugs (including alcohol) can adversely affect nutri-

tional status and foods can interfere with some drug

therapies.

8. Adults benefit from using foods that are good

sources of ﬁber.

9. Consuming more high-calcium foods may help to

alleviate osteoporosis, a leading disorder in later

adulthood.

10. People should not delay adopting good dietary habits

until middle age. The dietary guidelines are sensible

eating guides and should be followed from adoles-

cence to old age.

11. People on medication should ascertain from their

healthcare professional if nutrient supplements are

needed to counteract adverse effects of a drug.

12. People treated for a disease requiring a modiﬁed diet

should seek assistance from a professional, prefer-

ably a registered dietitian.

13. Various programs are designed to help adults meet

their nutritional requirements.

14. Elderly people cope better with changes brought on

by aging if they are advised or assisted to do the

following:

a. Select nutrient-dense foods that are low in fat,

permitting adequate nutrients without weight

gain.

b. Drink plenty of liquids, two to three quarts a

day. Water is good for the body and has no

calories.

c. Accommodate chewing problems by cutting,

chopping, or grinding food when necessary.

d. Follow a modiﬁed diet, if one is prescribed.

e. Avoid excess salt and try new spices to make food

taste better.

f. Find and use outside resources to improve social

interactions and eating habits, such as senior

centers, neighborhood groups, exercise groups,

Meals on Wheels, extension services, voluntary

community services for elders (e.g., free trans-

portation, discounts).

g. Interact with family and friends, stay in touch,

and not become isolated.

h. Keep physically ﬁt.

15. Many acceptable exercise and ﬁtness programs are

designed for people of all ages and various states of

health and mobility. The health worker should en-

courage selecting and following a suitable plan.

16. Stress-reduction techniques and materials should

be provided whenever the client indicates need.
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OBJECTIVES

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

following:

1. Describe the effects of drugs on the utilization of nutrients.

2. Describe the effects of nutrients on the utilization of drugs.

3. Identify food and drug incompatibilities.

4. Accurately assess a client’s response to food and drug interactions.

5. Provide specific instructions to clients regarding their diet and drug

therapy.

GLOSSARY

Actions: drug actions are grouped according to the body system for which

they are specific. The student should consult a physicians’ desk reference

(PDR) or pharmacopoeia for details. General actions of drugs are listed

here.

1. Additive: effects of two drugs are equal to the sum of each.

2. Cumulative: concentration of a drug in the body increases with each suc-

cessive dose.

3. Synergistic: combined effects of certain drugs are greater than that of

the individual drugs.
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4. Tolerance: drug must be increased to produce the

same effect.

5. Toxicity: potentially harmful side effects from the

use of a drug.

Anti: against. Many drugs work against diseases or disor-

ders. Examples include antibiotics (against infections),

antidepressants (against depression), and so on.

Bioavailability: degree to which a drug or other substance

becomes available for body use after administration.

Chelate (kee-late): form a chemical compound (with an-

other drug or food).

CNS: central nervous system.

MAO: monoamine oxidase, a drug used to treat psychi-

atric illness.

OCA: oral contraceptive agent.

OTC: over the counter.

PDR: physicians’ desk reference.

pH: acidity or alkalinity of fluids and compounds.

Teratogen: agent capable of producing adverse effects.

BACKGROUND INFORMATION

General Considerations

Only in the past decade has the multiple effect of the in-

teractions of drugs and nutrients been recognized. Many

drugs and nutrients that are prescribed produce a differ-

ent effect than was originally intended. Drugs affect taste,

appetite, intestinal motility, absorption, and metabolism

of nutrients. Many of these interactions compromise nu-

tritional status and health.

The effect of nutrients on drugs is equally important.

Food may delay drug absorption, alter drug metabolism

by enzyme induction or inhibition, or alter the rate of

drug excretion and drug response.

Most people are tremendously concerned about the

relationship between drug usage and nutrition. This con-

cern involves not only illicit drugs such as cocaine or

marijuana, but many prescription and over-the-counter

drugs as well.

The effects of drugs on the body can vary widely.

Numerous factors produce these varying results.

Consider, for example, the usage difference that can

occur. The drug can vary; the dosage can vary; time and

frequency of consumption can vary. Reactions also vary

according to the health status of the drug user. If body

nutrition is good, the body can effectively deal with a

larger drug dose than it could otherwise handle.

Conversely, a malnourished person may require a higher

dosage to produce a desired therapeutic effect. Finally,

the ability to absorb drugs and nutrients varies; for exam-

ple, because of age or differences in digestive juice pro-

duction, drug response can vary.

Nutritional status can be affected by single or multi-

ple drug therapy. Effects may be short term or long term.

In the digestive system, effects such as diarrhea, consti-

pation, nausea and vomiting, and altered taste and smell

sensitivity may occur, changing intestinal absorption,

utilization, storage, synthesis, and metabolism of nutri-

ents. Of special concern is how drugs can affect the body’s

ability to manufacture and metabolize nutrients.

The effects of drugs on nutrients are profound. They

may directly destroy or change the nutrient, damage in-

testinal walls, and/or lower absorption. Drugs can directly

destroy, displace, or change the nutrients themselves.

Inside the human body, a drug can join with a nutri-

ent, rendering the nutrient incapable of being utilized

normally. When this occurs, the nutrient will simply be

excreted by the kidney.

Drugs affect all nutrients-carbohydrates, fat, protein,

vitamins, minerals-to varying extents. For example, drugs

can cause fat to be deposited in the liver, can cause blood

insulin levels to fluctuate, can reduce body vitamin stor-

age, and can increase excretion of minerals in the urine.

Ingestion

Drugs affect nutrient ingestion by causing changes in

appetite, taste, and smell. Common side effects of many

medications administered orally or parenterally are nau-

sea and vomiting, resulting in decreased food intake.

Some drugs, such as antidepressants, antihistamines,

and oral contraceptives increase appetite. A small amount

of alcohol before meals will increase saliva and gastric

secretions and stimulate the taste buds.

Drugs that decrease food intake include ampheta-

mines, cholinergic agents, some expectorants, and nar-

cotic analgesics. In the elderly patient, tranquilizers often

cause a decrease in food intake because of slow metabo-

lism and disinterest in food and surroundings.

Bulk-forming medications may reduce appetite by cre-

ating a feeling of fullness. Some may decrease appetite by

inhibiting gastric emptying.

Drugs that affect taste or have offensive odors decrease

intake. Examples include penicillamine, streptomycin,

potassium chloride, vitamin B complex liquids, and some

chemotherapies.

Nausea and vomiting may occur with many drugs,

causing a decrease in food intake. Examples include oral

hypoglycemic agents, cancer chemotherapeutic agents,

and many antibiotics given orally.

Patients on diets with sugar or sodium restrictions

should be monitored for intake of drugs containing glu-

cose and sodium or other restrictive nutrients. Cough

syrups, expectorants, and elixirs contain large amounts

of glucose. Many antibiotics and parenteral solutions con-

tain large amounts of sodium.

Absorption

The most frequently reported diet-drug interaction in-

volves alteration of the bioavailability of the drug because
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of concurrent food ingestion. At the same time, the drug

may alter the absorption of various nutrients.

Absorption of drugs and nutrients occurs by different

means. Drug absorption is governed by its physical form,

particle size, gastrointestinal pH, and solubility in fats.

Nutrient absorption, on the other hand, depends upon an

intact enzyme system and gastrointestinal secretions.

The small intestine is the major site for drug and nutri-

ent interactions.

Drugs causing malabsorption induce diarrhea, steat-

orrhea, and weight loss. Abdominal pain, flatulence, and

nutrient deficits may also occur.

Metabolism

Alterations in metabolism can be caused by drug inter-

ference with the enzyme system or drug-induced vita-

min antagonists.

Nutritional imbalances are known to affect the me-

tabolism of drugs. To handle a drug properly, the body re-

quires many nutrients: niacin, riboflavin, pantothenic

acid, ascorbic acid, folic acid, vitamin B

12

, protein (amino

acids), fat, glucose, iron, copper, calcium, zinc, and mag-

nesium. If any nutrient is lacking, normal drug metabo-

lism can be diminished. The toxicity of the drug may be

increased or decreased by the metabolic alteration. In ef-

fect, the altered metabolism yields a change in the

dosage’s planned therapeutic effect, rendering the dosage

either too high or too low under the circumstances.

In humans, an extreme nutrient deficiency or an ex-

treme nutrient excess can be expected to unbalance drug

metabolism. When protein is lacking, manufacture of

important enzymes involved in drug metabolism is re-

duced. For example, many protein-deficient children are

infested with hookworms. The drug used to combat

hookworms, tetrachloroethylene, is known to be toxic in

high doses, yet undernourished children do not exhibit

toxic effects when given large doses of the drug. It is

thought that because of the depressed quality of the en-

zymes involved, the drug forms fewer of the usual toxic

by-products.

Excretion

Drugs affect nutrient excretion by altering reabsorption

or transport. It may also alter the kidneys’ ability to con-

centrate. Some drugs affect specific nutrients more than

others. Examples include the effect that diuretics have on

calcium and potassium excretion, and the increased ex-

cretion of ascorbic acid due to aspirin therapy. Aspirin

in large doses also depletes potassium.

Foods affect drug excretion by changing urine pH and

causing the precipitation of certain drugs. Retention of

salt and fluids is another undesirable effect associated

with drug-nutrient interactions. Examples include

steroids, antihypertensives, and estrogens.

PROGRESS CHECK ON BACKGROUND INFORMATION

FILL-IN

Define:

1. Cumulative 

2. Synergistic 

3. Toxicity 

4. Antibiotic 

5. Chelate 

6. OCA 

7. OTC 

8. Teratogen 

9. Drugs profoundly affect nutrient utilization. List

five ways in which this effect is accomplished.

a.

b.

c.

d.

e.

10. Describe the most common symptoms exhibited

by the digestive tract in response to drug therapy.

a.

b.

c.

11. Drug effects on the body depend on five major

variances. Name them.

a.

b.

c.

d.

e.
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12. Metabolism alterations may be due to what two

major factors?

a.

b.

13. The body requires 14 nutrients in adequate

amounts in order to properly metabolize a drug.

Name five of them.

a.

b.

c.

d.

e.

14. Drugs affect nutrient excretion by altering

and .

15. Foods affect drug excretion by causing

or .

AC T I VI T Y 1 : 

Food and Drug Interactions

EFFECTS OF FOOD ON DRUGS

Food can make a drug more or less effective. Just as

drugs can interfere with our food utilization, so too

can foods and nutrients affect the action of drugs.

Foods can change drug absorption, neutralize drug ef-

fects, interact with drugs, and influence their excre-

tion rate.

Doctors prescribe drugs for maximum therapeutic ef-

fect. Yet, it has long been assumed that the presence of

food in the intestinal tract, the primary absorption site,

affects the absorption of most drugs. The extent of this ef-

fect remains unclear. Food can increase or decrease acid-

ity, digestive secretions, and intestinal motility. Such

effects directly determine whether a drug will be easily

destroyed, how long it will stay in the intestine, whether

a drug will become crystals, whether a drug will be ab-

sorbed at all, and other technical changes.

Dietary minerals such as iron, magnesium, calcium,

and aluminum salts demonstrate how food chemicals or

nutrients can affect drug absorption. These minerals can

chemically join with tetracycline, a commonly used an-

tibiotic, to form tiny solid particles (insoluble precipi-

tate). Simultaneous ingestion of these minerals and

tetracycline causes the drug to lose its therapeutic value,

requiring a large dose to offset the loss. This example

shows that the common practice of taking such drugs

with food or liquids to mask the drug taste may be ques-

tionable. Patients should be given specific directions

about combining drugs with meals or snacks, including

the rationale for them.

Vitamins are considered drugs if they are used for

pharmacological effects. For example, if a person has a

bladder infection and a megadose of vitamin C is pre-

scribed, the vitamin C is not being used for its character-

istics as a vitamin but rather is being prescribed to acidify

the urine. Such use is pharmacological rather than nu-

tritional. Niacin, a B vitamin, is similarly used to lower

blood cholesterol.

Administering medications with meals is a common

practice to reduce gastrointestinal side effects, but this

practice can also result in reduced, delayed, or altered

drug action. Using food as a vehicle to administer crushed

tablets or to disguise taste can also affect the drug’s ac-

tion if the food alters the pH or chelate of the drug. Oral

medications are affected by food in the gastrointestinal

tract, the pH of the stomach and small intestine, and the

motility of the gastrointestinal tract.

Fatty foods and high-fat, low-fiber meals slow the

emptying of the stomach by as much as two hours. The

action of a drug administered with or after such a meal

would be similarly slowed. High-protein meals increase

gastric blood flow and increase the absorption of some

drugs. Meals high in glucose cause a slight, transient de-

crease in blood flow to the gastrointestinal tract, which

tends to decrease drug absorption.

EFFECTS OF DRUGS ON FOOD

There is increasing evidence that drug and food interac-

tions can compromise a patient’s nutritional status and

ultimately a patient’s health.

Impaired absorption is a common mechanism by

which drugs interfere with vitamin homeostasis. Mineral

oil, the first agent found to cause malabsorption, forms

an insoluble complex in which the fat-soluble vitamins

(A, E, D, and K) pass through the gut before absorption

takes place. Elderly patients who are chronic users of

mineral oil may be at risk for developing rickets due to

malabsorption of vitamin D.

Certain drugs induce enzyme systems that require vi-

tamin cofactors. This may increase vitamin needs. Some

drugs compete with vitamins for the sites of action.

Additionally, some drugs decrease endogenous nutrient

synthesis. For example, the broad spectrum antibiotics

interfere with vitamin K synthesis by microorganisms

normally present in the colon.

It is now firmly established that oral contraceptives

definitely result in a deficiency of vitamin B

6

in about

10%–30% of pill users. The high incidence of headache

and depression among these patients is now traced to a

lack of this vitamin. Apparently, reduction of vitamin B

6

participation in body metabolism of brain chemicals in-

directly causes the depression and headache.
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Various efforts have been made to remedy the adverse

effects of the pill on the patient’s nutritional status.

Including vitamins and minerals in the pill has been sug-

gested. Regular blood and urine checking for the levels

of vitamins and minerals is another alternative. However,

medical politics, clinical philosophies, technical uncer-

tainties, and other factors have prevented any major

health policy from being adopted.

Even common aspirin can cause nutritional problems.

Chronic salicylate therapy has been shown both to de-

crease uptake of vitamin C in leukocytes and impair the

protein-binding ability of folate.

The more common drug-induced deficiencies that are

known have been presented here. Very likely many drug-

nutrient interactions that have not yet been recognized

take place in acute or chronic therapy, and more data are

needed about the interactions that are known.

Both preventive and corrective measures are needed

to ensure that therapeutic drug use will not harm a pa-

tient’s nutritional status. More clinical studies are

needed, as are long-range programs, since the complex-

ities regarding the relationship between drugs and nutri-

tion require careful study. Further study is especially

needed among populations who take drugs for long pe-

riods; for example, women taking oral contraceptives and

older Americans.

FOOD AND DRUG INCOMPATIBILITIES

Certain foods and beverages are known to be incompat-

ible with therapeutic drugs. These incompatible reac-

tions occur as the result of pharmacologically active

ingredients in the food, notably ethyl alcohol and various

amines. These food ingredients react especially with

drugs for treating psychiatric illness (monoamine oxi-

dase inhibitors) and alcohol abuse (disulfiram).

Cheese and other foods contain the chemical tyra-

mine (and its related amines). Drugs such as these are

often prescribed for treating depression. Tyramine can

react with procarbazine to create a “hypertensive crisis”

in a patient. Reaction can occur within one-half to one

hour after consuming the incompatible substance.

Alcohol, hot beverages, and antacids should not be

given with sustained-release tablets or capsules because

these substances can cause premature erosion of the pH-

sensitive coating on the drug. Enteric-coated tablets

should not be given with alkaline meals or antacids.

Many drugs, particularly central nervous system de-

pressants, should not be taken in conjunction with al-

cohol because of a cumulative depressant effect. Other

drugs combined with alcohol intake produce an effect

similar to disulfiram (Antabuse), with an acute onset of

facial flushing, dyspnea, nausea and vomiting, palpita-

tion, headache, and hypotension. Alcohol consumed with

some drugs increases the potential for gastric irritation

and bleeding.

The severity of reaction depends on the drug dosage,

amount of food ingested, patient susceptibility, and the

interval between drug and food consumption. The sever-

ity of reaction can also be affected by the condition of

the food.

Practicing physicians and all health professionals are

encouraged to be familiar with drug-nutrition relation-

ships. They are also encouraged to be at the forefront of

efforts to reduce drug-induced malnutrition.

CLINICAL IMPLICATIONS

Patient instructions that appear on all drugs, prescription

or OTC, include warnings of possible interactions with

food and beverages, and many packaged food products

bear warning labels regarding possible interactions with

certain drugs as well. While this activity does not have

space to list them, for your reference, Appendix D repro-

duces a brochure distributed by the U.S. Food and Drug

Administration and the National Consumers League. The

material contained is a helpful tool for your own infor-

mation as well as for patient teaching. Appendix D de-

scribes various drugs and their interactions with

nutrients in foods. Here, we will describe four examples

of clinical interventions to reduce or eliminate such in-

teractions.

1. Anticonvulsants are used to treat such conditions as

seizures. Since they interfere with the absorption of

nutrients in food, they should not be taken with foods

or feedings, especially in children.

2. Antifungal agents are used to treat fungal infections.

Since they increase kidney excretions, especially elec-

trolytes, supplementation with electrolytes (e.g., min-

erals) is usually needed.

3. Antiarrhythmia agents are used to treat arrhythmia or

abnormal heart beats. Since they can result in intes-

tinal distress or discomfort, the drugs should be taken

with a small amount of food.

4. Corticosteroids are used to treat many clinical disor-

ders including arthritis, pain, and swelling. Since they

can increase the breakdown of muscle protein, the

intake of protein and urinary nitrogen output may

need to be monitored.

In general, the prescription of medications for pa-

tients, especially children at home or in a hospital, usu-

ally has the following clinical implications for the patient:

1. What is the nutritional status: weight loss, weight

gain, etc.?

2. Is there any previous experience with the prescribed

drugs (e.g., dosage, length of treatment)?

3. Can we separate drug response from manifestations

of the clinical disorders?

4. Is the effectiveness of the drugs long term or short

term?
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5. After intake, where does the drug act and where is it

absorbed?

6. Will the level of the drugs in the blood be monitored?

7. Can the drug cause diarrhea as diarrhea may have a

powerful effect on the absorption of nutrients?

In general, if a patient, especially a child, is receiving

a prescription of medications at home or in a hospital, the

qualified care provider should implement the following:

1. Keep medication history, using a standard clinical

format.

2. When changing prescribed feedings, ascertain if any

change in medication is indicated.

3. Use supplements accordingly if prescribed drugs are

known to cause nutrient deficiencies, especially if

blood chemistry is available for confirmation.

4. Follow up treatment and record patient response to

drug and oral feeding preparations.

5. Follow specific protocol for nutrition intervention

when a drug prescription is accompanied by enteral

and parenteral feedings.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. Name four changes food and nutrients can cause

on a drug.

a.

b.

c.

d.

2. Incompatibility of food and drugs results from

what two major active ingredients in food?

a.

b.

3. Use of MAOs in treating depression has declined

due to what major reaction?

4. The severity of drug reactions with food is due to

five factors. Name them.

a.

b.

c.

d.

e.

5. Cocaine ingestion affects nutritional status by

what method? 

6. Anticholinergics, useful for treating peptic ulcers,

will affect nutritional status by causing: 

7. In taking medications, the two most important

precautions are:

a.

b.

8. Name 12 negative effects that can occur when

medications are not taken according to directions.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.

l.

MULTIPLE CHOICE

Circle the letter of the correct answer.

9. Vitamins are considered drugs if/when:

a. they are prescribed.

b. they are recommended.

c. they are used for pharmacological effects.

d. vitamins are not drugs; they are nutrients.

10. Administering drugs with meals is a common

practice used to:

a. reduce GI side effects.

b. disguise taste.

c. chelate the drug.

d. a and b.

e. all of the above.

11. Oral medications are affected by food in the GI

tract in which of the following ways?

a. pH of the stomach

b. motility of the gut

c. chelate of the medication

d. all of the above
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12. A fatty meal affects passage of a drug by:

a. absorbing it so that it is unable to pass.

b. delaying it by as much as two hours.

c. speeding it by as much as two hours.

d. a and b.

13. A meal high in protein affects drug therapy by:

a. increasing absorption of the drug.

b. decreasing absorption of the drug.

c. delaying passage of the drug.

d. neutralizing the effects of the drug.

TRUE/FALSE

Circle T for True and F for False.

14. T F Manufacturers now include vitamins and min-

erals in oral contraceptives.

15. T F Drugs often require extra vitamins because

they use vitamins as cofactors.

16. T F Broad spectrum antibiotics interfere with vita-

min K synthesis.

17. T F Headache and depression among OCA users

have been traced to a deficiency of vitamin B

6

.

18. T F Vitamin E is an essential nutrient, and it can

be taken without precaution.

19. T F Potassium is an essential mineral, and foods

rich in this mineral can be taken without

precaution.

AC T I VI T Y 2 : 

Drugs and the Life Cycle

EFFECTS ON PREGNANCY AND LACTATION

A number of drugs, some of which are also classified as

food components, have shown harmful effects on the

course and outcome of pregnancy. These include alco-

hol, caffeine, some food additives, and food contaminants.

Alcohol

Alcohol consumption has many adverse effects on fetal

development. Infants born to alcoholics exhibit anom-

alies of the eyes, nose, heart, and central nervous system,

as well as mental retardation (fetal alcohol syndrome:

FAS). More moderate consumption of alcohol leads to

what is termed fetal alcohol effect. These effects include

less severe but similar symptoms to FAS. The women also

demonstrate higher rates of spontaneous abortion, abrup-

tio placenta, and low birth weight delivery. Deficiencies of

folic acid, magnesium, and zinc also may occur in the

pregnant female and may play an important role in FAS.

Caffeine

Data is very limited in relation to human pregnancy and

ingestion of caffeine, although it has been shown to be

teratogenic in rats. A general warning is issued to preg-

nant women regarding limitation of caffeine intake.

Additives

Food additives, such as saccharin and aspartame, show no

ill effects on the developing fetus, although moderation

in the use of these substances during pregnancy (as well

as nonpregnancy) is encouraged. Women who carry the

PKU heterozygous gene should limit (or avoid) their in-

take of aspartame during pregnancy, as aspartame con-

tains phenylalanine.

Contaminants

Mercury poisoning poses severe risks to the fetus includ-

ing neurological problems and permanent brain dam-

age. Other heavy metals, such as nickel, cadmium, and

selenium, also pose heavy risks to the fetus and infant.

Fetal growth retardation is seen in offspring of cigarette

smokers due to effects from carbon monoxide, nicotine,

and the decreased supply of oxygen transport to the fetus.

Other Food Components

Often overlooked for being potentially threatening, or

most often believed to be beneficial rather than harmful,

is the use of excessive amounts of vitamins and minerals.

Congenital renal anomalies, multiple CNS malforma-

tions, cleft palate, and other severe defects have been re-

ported in infants whose mothers took large doses of

vitamin A during pregnancy. Other fat-soluble vitamins

exhibit toxicity symptoms to the developing fetus and

newborn when taken in large doses, though not as se-

vere as that with hypervitaminosis A. An excess of zinc

given to pregnant women appears to cause premature

delivery and possible incidence of stillbirth.

Recreational and Medicinal Drugs

Recreational and medicinal drugs exert negative and dam-

aging effects to the fetus. The effects are especially severe

in the first trimester. Barbituates, hydantoin, anticonvul-

sants, and anticoagulants are chemicals known to be asso-

ciated with fetal abnormalities, as well as over-the-counter

drugs. All “street” drugs are extremely dangerous. A great

spurt in brain growth occurs in the third trimester. Damage

to the CNS at this critical stage of development potentially

alters later brain functions (see Chapter 29: Diet Therapy

for Constipation, Diarrhea, and High-Risk Infants).

Drugs and Breastfeeding

For centuries, breastmilk has been considered the perfect

food for infants. But long-standing jokes about infants

rejecting breast milk because the mother gorged on
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garlic, onion, or other strong foods are now gaining cre-

dence through clinical findings. Chemical ingredients in

onion, garlic, and chocolate apparently produce an un-

pleasant reaction in nursing babies. A greater concern is

that drugs can also appear in breastmilk and affect nurs-

ing infants. Doctors are justifiably concerned about the

possibility that therapeutic drugs and nondrug chemi-

cals can make their way from mother to infant.

Several factors have contributed to the heightened

concern in the medical community. First, breastfeeding

has regained popularity and is steadily on the increase.

Second, drug use is also on the increase. Numerous new

drugs are available, and the number of over-the-counter

(OTC) drugs has substantially increased. In addition,

more women are taking oral contraceptives while nurs-

ing, and industrial and household chemicals have con-

taminated the environment. For example, pesticides have

been found in breastmilk.

Drug Passage to Breastmilk

The amount of a drug appearing in the milk primarily de-

pends on the type of drug consumed, the concentration

of the drug, and the time elapsed between drug inges-

tion and breastfeeding. Contrary to popular belief, the

quantity of milk secreted has little to do with the amount

of the drug passing to breastmilk. Method of drug ad-

ministration does affect passage, since injected drugs ap-

pear faster than oral doses. The amount appearing in the

milk may range from high to insignificant. For various

reasons, the drug’s presence may be harmless. For ex-

ample, it may be nontoxic or ineffective, may be destroyed

by the infant’s system, or may not be absorbed by the in-

fant. Certain drugs may be harmless unless they reach

the infant in large quantities, whereas others may be

harmful in small quantities.

Physicians must be especially careful when prescrib-

ing drugs for a nursing mother and must also determine

whether the patient is using OTC drugs and whether en-

vironmental chemicals are inadvertently present. If the

mother has a recognizable disease such as high blood

pressure, edema, diabetes, or arthritis, she must be in-

formed of the potential risk to the child. Of course, physi-

cians can recommend interruption of breastfeeding if a

drug that passes to breastmilk must be used. Other pro-

fessionals such as nurses, dietitians, and nutritionists

should be equally familiar with the drugs that can pass

to breastmilk.

EFFECTS ON ADULTS

As consumers of many types of OTC and prescription

drugs, as well as recreation drugs, young adults are at

great risk for overmedicating. They are also prone to use

several kinds of drugs at the same time. Prescription

medications are not necessarily safer just because they

are physician supervised. A person is at high risk when-

ever OTC drugs are taken along with prescription med-

ication. Add to this the frequent use of alcohol and the

combination is life threatening. The many reactions and

contraindications from these habits are beyond the scope

of this chapter, but the health professional must be aware

of all such practices because they are commonplace in

our society.

Probably the most common of the chronically used

drugs that can profoundly affect nutrition are the estrogen-

containing oral contraceptives. Women using these drugs

are at risk of a clinical folate deficiency if they have mar-

ginal stores of this vitamin. Moreover, certain oral contra-

ceptives reduce pyridoxine levels, a fact that may be

associated with the common complaints of depression

heard from some women on the pill. In some cases, im-

paired glucose tolerance related to OCA use has responded

to pyridoxine supplementation. And, although no clinical

significance has been attached, many users of oral contra-

ceptives are found to have low vitamin C levels.

Oral contraceptives are known to affect the metab-

olism of virtually all nutrients. Such effects are sub-

ject to variables such as dosage, length of time used,

prior nutritional status, nutrient intake, and individual

susceptibility.

EFFECTS ON THE ELDERLY

The use of multiple drugs by the elderly poses many prob-

lems, yet more drugs are prescribed for them than for

any other segment of the population. Ninety-nine per-

cent of nursing home patients are multiple drug users,

averaging four to six different drugs per day, depending

on which surveys are reported. This author has observed

as many as 20 different drugs on the chart of one nurs-

ing home patient. Elderly people living outside a facility

also take many prescription drugs, although in lesser

quantities as a usual rule.

The aged commonly have adverse reactions to many

drugs, possibly because of deficiency of vitamin C, an im-

portant nutrient necessary for the normal process of drug

metabolism. The elderly cannot metabolize and excrete

drugs as well as younger adults. Therefore, the action of

the drug may last longer. In addition, drugs can interact,

resulting in toxic and other undesired effects.

Nutrient absorption and metabolism are particularly

affected by drug therapies in the elderly. The ability to di-

gest, absorb, and metabolize nutrients decreases with

aging without the additional burden of drug usage, yet

many of the drugs may be necessary.

Further study is especially needed among populations

who take drugs for long periods; for example, women

taking oral contraceptives and older Americans need fur-

ther study.

Practicing physicians are encouraged to be familiar

with drug-nutrition relationships. They are also
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encouraged to be at the forefront of efforts to reduce

drug-induced malnutrition. Such efforts include legis-

lation to bring certain nonprescription drugs under

tighter control, constraints on excessive use of prescrip-

tion drugs, and educational efforts. Although nurses, nu-

tritionists, dietitians, and other allied health professionals

do not prescribe drugs, their concerned participation in

these efforts is obviously important.

AN EXAMPLE OF SIDE EFFECTS FROM

MEDICATIONS FOR HYPERACTIVITY

There are potential side effects of medications used to

treat attention deficient hyperactivity disorder (ADHD) in

adults and children. The most common medications are

divided into groups based on their length of action.

Once a day, long-acting, lasting 8–12 hours:

• Adderrall XR

• Concerta

• Methodate CD

• Ritalin LA

Short acting, lasting 3–8 hours:

• Ritalin

• Ritalin SR

• Aletadate ER

• Aletvlin

• Methylin ER

• Focalin

• Dexedrine

• Dextorstat

• Adderall

The following are the most common side effects of

the stimulant medications:

• Decreased appetite

• Weight loss

• Stomachaches

• Headaches

• Trouble getting to sleep

• Jitteriness and social withdrawal

Manage these side effects by adjusting the dosage or

time of day when the medication is given. Other side ef-

fects may occur in children on too high a dosage or those

that are overly sensitive to stimulants, which might cause

them to be overfocused while on the medication or ap-

pear dull or overly restricted.

Another medication used for the treatment of ADHD

is Strattera, which is not a stimulant and has not been

shown to have the appetite dampening effect.

If two or three stimulants do not work, physicians

may prescribe the following:

• Tricyclic antidepressants (Imipramine or

Desipramine)

• Bupropion (Wellbutrin)

• Clonidine

Clinical care providers suggest the following to man-

age problems derived from the drugs previously shown.

If the patient suffers from appetite and weight loss,

the following guides may help:

1. Give the medication with the meal rather than prior

to the meal.

2. Make sure that high-calorie items are offered to chil-

dren if they are at risk of losing weight.

3. Encourage healthy snacks such as cereal and milk,

energy bars, healthy shakes, and so on. Encourage an

evening snack when appetites are often maximized.

4. Change dinnertime to a later time so the effects of

the stimulant have worn off.

5. Promote a consistent meal schedule.

6. Monitor growth.

7. The symptoms may be due to the medication or other

factors such as the child’s appetite, which often

changes according to the caloric needs of growth.

Other suggestions include the following:

1. If the patient suffers from stomachaches, try to take

the medications with food.

2. For insomnia, establish a bedtime routine, including

relaxation techniques. Avoid caffeine. Caffeine has a

5-hour half-life. Cocoa and many teas contain caffeine.

3. For jitteriness, avoid caffeine. Counsel with the client

and/or family about caffeine content in many sodas

and energy drinks children are consuming.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. Describe the most severe effects of hypervita-

minosis A on an infant. 

2. The amount of drugs appearing in breastmilk de-

pends upon three primary factors. Name them.

a.

b.

c.

3. Describe the FAS infant.

4. Describe the effects of alcohol on the pregnant

woman. 
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5. The effects of OCAs depend upon four characteris-

tics of the user. What are the four characteristics?

a.

b.

c.

d.

6. List the three most important reasons that the

elderly have adverse reactions to drugs.

a.

b.

c.

7. Give three examples of the most common drug-

nutrient interactions among the elderly.

a.

b.

c.

MULTIPLE CHOICE

Circle the letter of the correct answer.

8. Zinc taken during a pregnancy can cause:

a. premature deliveries.

b. liver damage.

c. stillbirths.

d. a and b.

e. a and c.

9. Pregnant women who are carriers, or who have

phenylketonuria, should avoid aspartame inges-

tion because it:

a. makes the infant hyperactive.

b. causes birth defects.

c. contains phenylalanine.

d. contains caffeine.

10. The effects of recreational and/or medicinal drugs

are most severe in the:

a. third trimester of pregnancy.

b. first trimester of pregnancy.

c. second trimester of pregnancy.

d. entire pregnancy.

TRUE/FALSE

Circle T for True and F for False.

11. T F Prescription medications are safer than OTC

medications.

12. T F Overmedicating means taking a larger dose

than prescribed.

13. T F Drug-induced malnutrition is not a problem

since so many supplements are available.

14. T F Education is the best method of preventing

drug-induced malnutrition.

15. T F Some drugs are harmless to infants.

16. T F The physician is the person who must provide

patient education regarding drug use.

NURSING RESPONSIBILITIES

Nurses should be aware that generalities cannot assure

proper administration, but knowledge of general principles

may assist them in determining the many interactions.

1. Dietary nutrients affect drug actions, altering the pH,

chelating, or changing the motility of the GI tract.

2. Drugs profoundly affect the action of the nutrients,

interfering with absorption time and depleting body

stores of essential nutrients.

3. Some diet and drug interactions create severe ad-

verse side effects.

4. Some drug-nutrient interactions are synergistic.

5. Nutrients affect the distribution process by which

drugs are delivered from the site of absorption to

areas throughout the body. This process is also true

for the effect of drugs on nutrients.

6. Drug-nutrient interactions profoundly affect diges-

tion, absorption, metabolism, and elimination.

7. Many foods and drugs given together are totally in-

compatible, especially psychotropic drugs.

8. Since these processes are complicated, be prepared

to repeat instructions to patients many times.

9. Effects of specific diet-drug reactions should be ob-

served and documented. The patient should be

informed.

10. Diet-drug interactions must be assessed on an indi-

vidual basis for each drug and each individual.
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OBJECTIVES

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

1. Describe how the 1994 Dietary Supplements Health and Education Act

(DSHEA) changed the regulation of dietary supplements.

2. List the five criteria that define a supplement according to the DSHEA.

3. Explain the difference in a traditional dietary supplement and the pres-

ent dietary supplement.

4. List three examples of a structure-function claim.

5. Describe how the FDA regulates claims made for advertising dietary sup-

plements.

6. Identify at least five health claims made for ginseng, and five side effects

that may be encountered from its use.

7. Identify the major uses of Ginkgo biloba and three possible side effects.

8. Describe five major health claims and five possible side effects of saw

palmetto.

9. List five proposed benefits for valerian, and five possible side effects that

can occur when valerian is taken for more than 2–3 weeks, or in large

doses.

10. Discuss the interactions of supplements with medications.

11. Recognize fraudulent products.
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12. Provide clients with information on reputable Web

sites for information on supplements, and how to

recognize unreliable sources.

13. Become familiar with the FDA’s enforcement in deal-

ing with manufacturers of dietary supplements that

make illegal health claims and pose danger to the

consumers who use their products.

GLOSSARY

Adulterated: the addition of inactive ingredients to a food

that cause the food to have toxic effects when ingested.

Dietary supplement: a product used to provide nutri-

tional support to the human diet.

a. Traditional definition: a product composed of es-

sential nutrients, such as vitamins, minerals, and

protein.

b. Expanded definition: product containing not only

essential nutrients, but also may be composed of

herbs and other botanicals, amino acids, glandu-

lars, metabolites, enzymes, extracts, or any combi-

nation of these.

DSHEA: Dietary Supplement Health and Education Act.

The 1994 amendment to the FD&C Act that included

provisions that apply only to dietary supplements and

dietary ingredients of supplements.

FDA: Food and Drug Administration. Agency responsible

for enforcement of federal regulations regarding man-

ufacture and distribution of food, drugs, and cosmet-

ics as protection against sale of impure or dangerous

substances.

FD&C Act: Federal Food, Drug, and Cosmetic Act. The

1958 act that evaluated the safety of all new ingredi-

ents, excluding dietary supplements and dietary in-

gredients of supplements.

Food additive: a new ingredient added to another food.

Requires government approval if the ingredient has

not been recognized as safe.

GMP for the FD&C Act: Good Manufacturing Practices

for the FD&C Act. They are umbrella regulations gov-

erning the production of safe food, drugs, and

cosmetics.

GMP for the DSHEA: Good manufacturing practices for

the DSHEA. They are umbrella regulations govern-

ing the production of safe dietary supplements.

Health claims:

a. Unapproved: one that claims to prevent, mitigate,

treat, or cure a specific disease, for example, “cures

cancer.”

b. Approved: one that, if the product substantiates

the claim, may be said to improve health status,

such as “may lower cholesterol” or “may reduce

risk of osteoporosis.”

GRAS: Generally recognized as safe: Substances used in

foods that have been proven safe to use over a period

of time.

BACKGROUND INFORMATION

All information in this chapter is based on documents

published by the U.S. Food and Drug Administration, un-

less otherwise qualified.

Set between a Chinese restaurant and a pizza and sub

sandwich eatery, a Rockville health food store offers yet

another brand of edible items: bottled herbs such as cat’s

claw, dandelion root, and blessed thistle; vitamins and

minerals in varying doses; and herbal and nutrient con-

coctions whose labels carry claims about relieving pain,

“energizing” and “detoxifying” the body, or providing

“guaranteed results.”

This store sells dietary supplements, some of the

hottest selling items on the market today. Surveys show

that more than half of the U.S. adult population uses

these products. In 1996 alone, consumers spent more

than $6.5 billion on dietary supplements, according to

Packaged Facts, Inc., a market research firm in New York

City. But even with all the business they generate, con-

sumers still ask questions about dietary supplements:

Can their claims be trusted? Are they safe? Does the Food

and Drug Administration (FDA) approve them?

Many of these questions come in the wake of the 1994

Dietary Supplement Health and Education Act, or

DSHEA, which set up a new framework for FDA regula-

tion of dietary supplements. It also created an office in the

National Institutes of Health to coordinate research on

dietary supplements, and it called on President Clinton

to set up an independent dietary supplement commis-

sion to report on the use of claims in dietary supplement

labeling.

Dietary Supplement Health and Education Act

of 1994

For decades, the Food and Drug Administration regu-

lated dietary supplements as foods, in most circum-

stances, to ensure that they were safe and wholesome,

and that their labeling was truthful and not misleading.

An important facet of ensuring safety was FDA’s evalua-

tion of the safety of all new ingredients, including those

used in dietary supplements, under the 1958 Food

Additive Amendments to the federal Food, Drug, and

Cosmetic Act (FD&C Act). However, with passage of the

Dietary Supplements Health and Education Act of 1994,

Congress amended the FD&C Act to include several pro-

visions that apply only to dietary supplements and di-

etary ingredients of dietary supplements. As a result of

these provisions, dietary ingredients used in dietary sup-

plements are no longer subject to the premarket safety

evaluations required of other new food ingredients or for

new uses of old food ingredients. They must, however,

meet the requirements of other safety provisions.

The provisions of DSHEA define dietary supplements

and dietary ingredients; establish a new framework for
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assuring safety; outline guidelines for literature displayed

where supplements are sold; provide guidelines for use of

claims and nutritional support statements; require in-

gredient and nutrition labeling; and grant the FDA the

authority to establish good manufacturing practice

(GMP) regulations. The law also requires formation of

an executive-level Commission on Dietary Supplement

Labels and an Office of Dietary Supplements within the

National Institutes of Health.

These specific provisions of the DSHEA are summa-

rized in Activity 1.

PROGRESS CHECK ON BACKGROUND INFORMATION

TRUE/FALSE

Circle T for True and F for False.

1. T F A traditional definition of dietary supplement

is a product composed of essential nutrients,

such as vitamins, minerals, and/or proteins.

2. T F The Food and Drug Administration (FDA) is

an agency responsible only for enforcement of

federal regulations regarding manufacture and

distribution of food, drugs, and cosmetics as

protection against sale of impure or danger-

ous substances.

3. T F A food additive is a new ingredient added to

another food without government approval.

4. T F A food or supplement is adulterated with the

addition of inactive ingredients to a food that

cause the food to have toxic effects when in-

gested.

MULTIPLE CHOICE

Circle the letter of the correct answer.

5. Dietary supplements may be which of the

following:

a. essential nutrients

b. herbs and other botanicals

c. amino acids

d. glandulars

e. metabolites

f. enzymes

g. extracts

h. any combination of above

FILL-IN

6. The purpose of the 1994 Dietary Supplement

Health and Education Act, or DSHEA was to:

a.

b.

c.

7. Define these acronyms:

a. GRAS 

b. GMP 

c. DSHEA 

d. FD&C 

AC T I VI T Y 1 : 

DSHE Act of 1994

DEFINITION OF DIETARY SUPPLEMENT

The FDA traditionally considered dietary supplements to

be composed only of essential nutrients, such as vita-

mins, minerals, and proteins. The Nutrition Labeling and

Education Act of 1990 added “herbs, or similar nutri-

tional substances,” to the term dietary supplement.

Through the DSHEA, Congress expanded the meaning of

the term dietary supplements beyond essential nutrients

to include such substances as ginseng, garlic, fish oils,

psyllium, enzymes, glandulars, and mixtures of these

ingredients.

The DSHEA established a formal definition of dietary

supplement using several criteria:

1. A dietary supplement is a product (other than to-

bacco) that is intended to supplement the diet and

which bears or contains one or more of the following

dietary ingredients: a vitamin, a mineral, an herb or

other botanical; an amino acid; a dietary substance

for use by humans to supplement the diet by increas-

ing the total daily intake; or a concentrate, metabo-

lite, constituent, extract, or combinations of these

ingredients.

2. A dietary supplement is intended for ingestion in pill,

capsule, tablet, or liquid form.

3. A dietary supplement is not represented for use as a

conventional food or as the sole item of a meal or

diet.

4. A dietary supplement is labeled as a “dietary 

supplement.”

5. A dietary supplement includes products such as an

approved new drug, certified antibiotic, or licensed

biologic that was marketed as a dietary supplement or

food before approval, certification, or license (unless

specifically waived).

Dietary supplements come in many forms, including

tablets, capsules, powders, softgels, gelcaps, and liquids.

Though commonly associated with health food stores, di-

etary supplements also are sold in grocery, drug, and na-

tional discount chain stores, as well as through mail-order

catalogs, TV programs, the Internet, and direct sales.

One thing dietary supplements are not is drugs. A

drug, which sometimes can be derived from plants used
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as traditional medicines, is an article that, among other

things, is intended to diagnose, cure, mitigate, treat, or

prevent diseases. Before marketing, drugs must undergo

clinical studies to determine their effectiveness, safety,

possible interactions with other substances, and appro-

priate dosages, and the FDA must review these data and

authorize the drugs’ use before they are marketed. The

FDA does not authorize or test dietary supplements.

A product sold as a dietary supplement and touted in

its labeling as a new treatment or cure for a specific dis-

ease or condition would be considered an unauthorized—

and thus illegal—drug. Labeling changes consistent with

the provisions in DSHEA would be required to maintain

the product’s status as a dietary supplement.

Another thing dietary supplements are not are re-

placements for conventional diets, nutritionists say.

Supplements do not provide all the known—and perhaps

unknown—nutritional benefits of conventional food.

NUTRITIONAL SUPPORT STATEMENTS

The DSHEA provides for the use of various types of state-

ments on the label of dietary supplements, although

claims may not be made about the use of a dietary sup-

plement to diagnose, prevent, mitigate, treat, or cure a

specific disease (unless approved under the new drug

provisions of the FD&C Act). For example, a product may

not carry the claim “cures cancer” or “treats arthritis.”

Appropriate health claims authorized by the FDA—such

as the claim linking folic acid to reduced risk of neural

tube birth defects and the claim that calcium may re-

duce the risk of osteoporosis—may be made in supple-

ment labeling if the product qualifies to bear the claim.

Under the DSHEA, firms can make statements about clas-

sical nutrient deficiency diseases—as long as these state-

ments disclose the prevalence of the disease in the United

States. In addition, manufacturers may describe the sup-

plement’s effects on “structure or function” of the body

or the “well-being” achieved by consuming the dietary in-

gredient. To use these claims, manufacturers must have

substantiation that the statements are truthful and not

misleading, and the product label must bear the state-

ment “This statement has not been evaluated by the Food

and Drug Administration. This product is not intended to

diagnose, treat, cure, or prevent any disease.” Unlike

health claims, nutritional support statements need not be

approved by the FDA before manufacturers market prod-

ucts bearing the statements; however, the agency must

be notified no later than 30 days after a product that bears

the claim is first marketed.

INGREDIENT AND NUTRITION INFORMATION

LABELING

Like other foods, dietary supplement products must bear

ingredient labeling. This information must include the

name and quantity of each dietary ingredient or, for pro-

prietary blends, the total quantity of all dietary ingredi-

ents (excluding inert ingredients) in the blend. The label

must also identify the product as a “dietary supplement”

(e.g., “Vitamin C Dietary Supplement”). Labeling of prod-

ucts containing herbal and botanical ingredients must

state the part of the plant from which the ingredient is

derived. If a supplement is covered by specifications in an

official compendium and is represented as conforming,

it is misbranded if it does not conform to those specifi-

cations. Official compendia include the U.S. Pharma-

copeia, the Homeopathic Pharmacopeia of the United

States, or the National Formulary. If not covered by a

compendium, a dietary supplement must be the product

identified on the label and have the strength it is repre-

sented as having.

Labels also must provide nutrition labeling. This label-

ing must first list dietary ingredients present in “signif-

icant amounts” for which the FDA has established daily

consumption recommendations, followed by dietary in-

gredients with no daily intake recommendations. Dietary

ingredients that are not present in significant amounts

need not be listed. The nutrition labeling must include

the quantity per serving for each dietary ingredient (or

proprietary blend) and may include the source of a dietary

ingredient (for example, “calcium from calcium glu-

conate”). If an ingredient is listed in the nutrition label-

ing, it need not appear in the statement of ingredients.

Nutrition information must precede ingredient state-

ments on the product label.

An example on the statement of identity (e.g.,

“ginseng”)

1. Net quantity of contents (e.g., “60 capsules”)

2. Structure-function claim and the statement “This

statement has not been evaluated by the Food and

Drug Administration. This product is not intended to

diagnose, treat, cure, or prevent any disease.”

3. Directions for use (e.g., “Take one capsule daily.”).

4. Supplement Facts panel (lists serving size, amount,

and active ingredient).

5. Other ingredients in descending order of predomi-

nance and by common name or proprietary blend.

6. Name and place of business of manufacturer, packer,

or distributor. This is the address to write for more

product information.

NEW DIETARY INGREDIENTS

Supplements may contain new dietary ingredients—

those not marketed in the United States before October

15, 1994—only if those ingredients have been present in

the food supply as an article used for food in a form in

which the food has not been chemically altered or there

is a history of use, or some other evidence of safety exists

that establishes that there is a reasonable expectation of
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safety when the product is used according to recom-

mended conditions of use. Supplement manufacturers

must notify the FDA at least 75 days before marketing

products containing new dietary ingredients, providing

the agency with the information on which the conclusion

that a dietary supplement containing the new dietary in-

gredient “will reasonably be expected to be safe” was

based. Any interested party, including a manufacturer of

a dietary supplement, may petition the FDA to issue an

order prescribing the conditions of use under which a

new dietary ingredient will reasonably be expected to be

safe.

MONITORING FOR SAFETY

The FDA oversees safety, manufacturing and product in-

formation, such as claims in a product’s labeling, pack-

age inserts, and accompanying literature. The Federal

Trade Commission regulates the advertising of dietary

supplements.

As with food, federal law requires manufacturers of

dietary supplements to ensure that the products they put

on the market are safe. But supplement manufacturers

do not have to provide information to the FDA to get a

product on the market. FDA review and approval of sup-

plement ingredients and products is not required before

marketing.

Unlike dietary supplements, food additives not gen-

erally recognized as safe must undergo the FDA’s pre-

market approval process for new food ingredients. This

requires manufacturers to conduct safety studies and

submit the results to the FDA for review before the ingre-

dient can be used in marketed products. Based on its re-

view, the FDA either authorizes or rejects the food

additive.

Under DSHEA, once a dietary supplement is marketed,

the FDA has the responsibility for showing that a dietary

supplement is unsafe before it can take action to restrict

the product’s use. This was the case when, in June 1997,

FDA proposed, among other things, to limit the amount

of ephedrine alkaloids in dietary supplements (marketed

as ephedra, Ma huang, Chinese ephedra, and epitonin,

for example) and provide warnings to consumers about

hazards associated with use of dietary supplements con-

taining the ingredients. The hazards ranged from ner-

vousness, dizziness, and changes in blood pressure and

heart rate to chest pain, heart attack, hepatitis, stroke,

seizures, psychosis, and death. The proposal stemmed

from the FDA’s review of adverse event reports it had re-

ceived, scientific literature, and public comments. The

FDA has received many comments on the 1997 proposal

and was reviewing them at press time.

Also in 1997, the FDA identified contamination of the

herbal ingredient plantain with the harmful herb

Digitalis lanata after receiving a report of a complete

heart block in a young woman. FDA traced all use of the

contaminated ingredient and asked manufacturers and

retailers to withdraw these products from the market.

UNDERSTANDING CLAIMS

Claims that tout a supplement’s healthful benefits have

always been a controversial feature of dietary supple-

ments. Manufacturers often rely on them to sell their

products, but consumers often wonder whether they can

trust them. Under the DSHEA and previous food labeling

laws, supplement manufacturers are allowed to use, when

appropriate, three types of claims: nutrient-content

claims, disease claims, and nutrition support claims,

which include “structure-function claims.”

Nutrient-content claims describe the level of a nutri-

ent in a food or dietary supplement. For example, a sup-

plement containing at least 200 milligrams of calcium

per serving could carry the claim “high in calcium.” A

supplement with at least 12 mg per serving of vitamin C

could state on its label, “Excellent source of vitamin C.”

Disease claims show a link between a food or sub-

stance and a disease or health-related condition. The FDA

authorizes these claims based on a review of the scientific

evidence. Or, after the agency is notified, the claims may

be based on an authoritative statement from certain sci-

entific bodies, such as the National Academy of Sciences,

that shows or describes a well-established diet-to-health

link. As of this writing, certain dietary supplements may

be eligible to carry disease claims, such as claims that

show a link between the following:

1. The vitamin folic acid and a decreased risk of neural

tube defect-affected pregnancy, if the supplement con-

tains sufficient amounts of folic acid

2. Calcium and a lower risk of osteoporosis, if the sup-

plement contains sufficient amounts of calcium

3. Psyllium seed husk (as part of a diet low in cholesterol

and saturated fat) and coronary heart disease, if the

supplement contains sufficient amounts of psyllium

seed husk

Nutrition support claims can describe a link between

a nutrient and the deficiency disease that can result if

the nutrient is lacking in the diet. For example, the label

of a vitamin C supplement could state that vitamin C

prevents scurvy. When these types of claims are used, the

label must mention the prevalence of the nutrient—

deficiency disease in the United States.

These claims also can refer to the supplement’s effect

on the body’s structure or function, including its overall

effect on a person’s well-being. These are known as

structure—function claims.

The following are examples of structure-function

claims:

1. Calcium builds strong bones.

2. Antioxidants maintain cell integrity.

3. Fiber maintains bowel regularity.
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Manufacturers can use structure-function claims

without FDA authorization. They base their claims on

their review and interpretation of the scientific litera-

ture. Like all label claims, structure-function claims must

be true and not misleading. Structure-function claims

are easy to spot because, on the label, they must be ac-

companied with the disclaimer “This statement has not

been evaluated by the Food and Drug Administration.

This product is not intended to diagnose, treat, cure, or

prevent any disease.”

Manufacturers who plan to use a structure-function

claim on a particular product must inform the FDA of the

use of the claim no later than 30 days after the product

is first marketed. While the manufacturer must be able

to substantiate its claim, it does not have to share the

substantiation with the FDA or make it publicly avail-

able. If the submitted claims promote the products as

drugs instead of supplements, the FDA can advise the

manufacturer to change or delete the claim.

Because there often is a fine line between disease

claims and structure-function claims, the FDA has es-

tablished criteria under which a label claim would or

would not qualify as a disease claim. Among label factors

are these:

1. The naming of a specific disease or class of diseases

2. The use of scientific or lay terminology to describe

the product’s effect on one or more signs or symp-

toms recognized by healthcare professionals and con-

sumers as characteristic of a specific disease or a

number of different specific diseases

3. Product name

4. Statements about product formulation

5. Citations or references that refer to disease

6. Use of the words disease or diseased

7. Art, such as symbols and pictures

8. Statements that the product can substitute for an ap-

proved therapy (for example, a drug)

If shoppers find dietary supplements whose labels state

or imply that the product can help diagnose, treat, cure,

or prevent a disease (for example, “cures cancer” or

“treats arthritis”), they should realize that the product is

being marketed illegally as a drug and as such has not

been evaluated for safety or effectiveness.

The FTC regulates claims made in the advertising of

dietary supplements, and in recent years, that agency has

taken a number of enforcement actions against compa-

nies whose advertisements contained false and mislead-

ing information. The actions targeted, for example,

erroneous claims that chromium picolinate was a treat-

ment for weight loss and high blood cholesterol. An ac-

tion in 1997 targeted ads for an ephedrine alkaloid

supplement because they understated the degree of the

product’s risk and featured a man falsely described as a

doctor.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. The label of a dietary supplement should include:

a.

b.

c.

d.

e.

f.

2. Under the DSHEA and previous food labeling

laws, supplement manufacturers are allowed to

use, when appropriate, which three types of claims:

a.

b.

c.

3. Labels of dietary supplement include two

portions:

a.

b.

MULTIPLE CHOICE

Circle the letter of the correct answer.

4. An official compendium applicable to dietary sup-

plements can be which of the following:

a. U.S. Pharmacopeia

b. Homeopathic Pharmacopeia of the United

States

c. National Formulary

d. All of the above

5. A supplement that carries the claim “high in cal-

cium” should have, per serving, at least:

a. 100 milligrams of calcium

b. 200 milligrams of calcium

c. 400 milligrams of calcium

TRUE/FALSE

Circle T for True and F for False.

6. T F The FDA is authorized to test dietary supple-

ments.

7. T F Under the DSHEA, firms cannot make state-

ments about classical nutrient deficiency diseases-

even though these statements disclose the

prevalence of the disease in the United States.
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8. T F Manufacturers using health claims must have

substantiation that the statements are truth-

ful and not misleading and the product label

must bear the statement “This statement has

not been evaluated by the Food and Drug

Administration. This product is not intended

to diagnose, treat, cure, or prevent any disease.”

9. T F Ingredient and nutrition information labeling

of dietary supplements are strictly regulated.

10. T F Ingredients listed in the nutrition label of a di-

etary supplement must also appear in the in-

gredient label.

11. T F Supplement suppliers have the burden to show

that new ingredients in their dietary supple-

ments are reasonably safe.

12. T F The Federal Trade Commission regulates the

advertising of dietary supplements.

13. T F FDA review and approval of supplement ingre-

dients and products is not required before

marketing.

14. T F Food additives not generally recognized as safe

must undergo the FDA’s premarket approval

process for new food ingredients.

15. T F Under the DSHEA, once a dietary supplement

is marketed, the FDA has the responsibility for

showing that a dietary supplement is unsafe

before it can take action to restrict the prod-

uct’s use.

16. T F Calcium can be claimed to have a link with a

lower risk of osteoporosis, if the supplement

contains sufficient amounts of calcium.

17. T F Nutrient-content claims describe the level of a

nutrient in a food or dietary supplement.

18. T F When nutrition support claims are used, the

label must mention the prevalence of the

nutrient-deficiency disease in the United States.

19. T F Structure-function claims refers to the sup-

plement’s effect on the body’s structure or

function, including its overall effect on a per-

son’s well-being.

AC T I VI T Y 2 : 

Folate or Folic Acid

For basic information on this vitamin, consult Chapter

5. The information in this activity has been modified

from fact sheets distributed by the Office of Dietary

Supplements, National Institutes of Health.

Folate and folic acid are forms of a water-soluble B vi-

tamin. Folate occurs naturally in food. Folic acid is the

synthetic form of this vitamin that is found in supple-

ments and fortified foods. Folate gets its name from the

Latin word folium for leaf. A key observation of re-

searcher Lucy Wills nearly 70 years ago led to the iden-

tification of folate as the nutrient needed to prevent the

anemia of pregnancy. Dr. Wills demonstrated that the

anemia could be corrected by a yeast extract. Folate was

identified as the corrective substance in yeast extract in

the late 1930s and was extracted from spinach leaves in

1941. Folate is necessary for the production and mainte-

nance of new cells. This effect is especially important

during periods of rapid cell division and growth such as

infancy and pregnancy. Folate is needed to make DNA

and RNA, the building blocks of cells. It also helps pre-

vent changes to DNA that may lead to cancer.

Both adults and children need folate to make normal

red blood cells and prevent anemia. Leafy greens such

as spinach and turnip greens, dry beans and peas, forti-

fied cereals and grain products, and some fruits and veg-

etables are rich food sources of folate. Some breakfast

cereals (ready-to-eat and others) are fortified with 25% or

100% of the Daily Value (DV) for folic acid.

NEED FOR EXTRA FOLIC ACID

Women of childbearing age, people who abuse alcohol,

anyone taking anticonvulsants or other medications that

interfere with the action of folate, individuals diagnosed

with anemia from folate deficiency, and individuals with

malabsorption, liver disease, or who are receiving kid-

ney dialysis treatment may benefit from a folic acid sup-

plement. Folic acid is very important for all women who

may become pregnant. Adequate folate intake during the

periconceptual period, the time just before and just after

a woman becomes pregnant, protects against a number

of congenital malformations including neural tube de-

fects. Neural tube defects result in malformations of the

spine (spina bifida), skull, and brain (anencephaly). The

risk of neural tube defects is significantly reduced when

supplemental folic acid is consumed in addition to a

healthful diet prior to and during the first month follow-

ing conception. Women who could become pregnant are

advised to eat foods fortified with folic acid or take sup-

plements in addition to eating folate-rich foods to reduce

the risk of some serious birth defects. Taking 400 micro-

grams of synthetic folic acid daily from fortified foods

and/or supplements has been suggested.

VITAMIN B

12

AND FOLIC ACID

Folic acid supplements can correct the anemia associated

with vitamin B

12

deficiency. Unfortunately, folic acid will

not correct changes in the nervous system that result

from vitamin B

12

deficiency. Permanent nerve damage

can occur if vitamin B

12

deficiency is not treated. Intake

of supplemental folic acid should not exceed 1000 micro-

grams (mcg) per day to prevent folic acid from masking

symptoms of vitamin B

12

deficiency. It is very important

for older adults to be aware of the relationship between
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folic acid and vitamin B

12

because they are at greater risk

of having a vitamin B

12

deficiency. Persons 50 years of

age or older should ask their physicians to check B

12

sta-

tus before taking a supplement that contains folic acid.

FOLIC ACID, HEART DISEASE, AND CANCER

A deficiency of folate, vitamin B

12

, or vitamin B

6

may in-

crease the level of homocysteine, an amino acid normally

found in your blood. There is evidence that an elevated

homocysteine level is an independent risk factor for heart

disease and stroke. The evidence suggests that high lev-

els of homocysteine may damage coronary arteries or

make it easier for blood clotting cells called platelets to

clump together and form a clot. However, there is cur-

rently no evidence available to suggest that lowering ho-

mocysteine with vitamins will reduce the risk of heart

disease. Clinical intervention trials are needed to deter-

mine whether supplementation with folic acid, vitamin

B

12

, or vitamin B

6

can lower the risk of developing coro-

nary heart disease.

Some evidence associates low blood levels of folate

with a greater risk of cancer. Folate is involved in the

synthesis, repair, and functioning of DNA, our genetic

map, and a deficiency of folate may result in damage to

DNA that may lead to cancer. Several studies have asso-

ciated diets low in folate with increased risk of breast,

pancreatic, and colon cancer. Findings from a study of

over 121,000 nurses suggested that long-term folic acid

supplementation (for 15 years) was associated with a de-

creased risk of colon cancer in women aged 55 to 69 years

of age. However, associations between diet and disease

do not indicate a direct cause. Researchers are continu-

ing to investigate whether enhanced folate intake from

foods or folic acid supplements may reduce the risk of

cancer. Until results from such clinical trials are available,

folic acid supplements should not be recommended to

reduce the risk of cancer.

FOLIC ACID AND METHOTREXATE FOR

CANCER

Folate is important for cells and tissues that rapidly divide.

Cancer cells divide rapidly, and drugs that interfere with

folate metabolism are used to treat cancer. Methotrexate

is a drug often used to treat cancer because it limits the

activity of enzymes that need folate. Unfortunately,

methotrexate can be toxic, producing side effects such as

inflammation in the digestive tract that make it difficult

to eat normally. Leucovorin is a form of folate that can

help “rescue” or reverse the toxic effects of methotrex-

ate. It is not known whether folic acid supplements can

help control the side effects of methotrexate without de-

creasing its effectiveness in chemotherapy. It is impor-

tant for anyone receiving methotrexate to follow a medical

doctor’s advice on the use of folic acid supplements.

FOLIC ACID AND METHOTREXATE FOR

NONCANCEROUS DISEASES

Low-dose methotrexate is used to treat a wide variety of

noncancerous diseases such as rheumatoid arthritis, lupus,

psoriasis, asthma, sarcoidosis, primary biliary cirrhosis,

and inflammatory bowel disease. Low doses of methotrex-

ate can deplete folate stores and cause side effects that are

similar to folate deficiency. Both high-folate diets and sup-

plemental folic acid may help reduce the toxic side effects

of low-dose methotrexate without decreasing its effective-

ness. Anyone taking low-dose methotrexate for the health

problems listed here should consult with a physician about

the need for a folic acid supplement.

HEALTH RISK

The risk of toxicity from folic acid is low. The Institute of

Medicine has established a tolerable upper intake level

(UL) for folate of 1000 mcg for adult men and women,

and a UL of 800 mcg for pregnant and lactating (breast-

feeding) women less than 18 years of age. Supplemental

folic acid should not exceed the UL to prevent folic acid

from masking symptoms of vitamin B

12

deficiency.

PROGRESS CHECK ON ACTIVITY 2

TRUE/FALSE

1. T F Folate and folic acid are forms of a fat-soluble

B vitamin.

2. T F Folate does not occur naturally in food.

3. T F Folate was identified as the corrective sub-

stance in yeast extract in the late 1930s and

was extracted from spinach leaves in 1941.

4. T F Folate is not needed to make DNA and RNA,

the building blocks of cells, but it helps pre-

vent changes to DNA that may lead to cancer.

5. T F Breakfast cereals (ready-to-eat and others) are

required to be fortified with folic acid.

6. T F Folic acid is only important for all women who

may become pregnant.

7. T F The risk of neural tube defects is significantly

reduced when supplemental folic acid is con-

sumed in addition to a healthful diet prior

to and during the first month following

conception.

8. T F Folic acid supplements can correct the ane-

mia associated with vitamin B

12

deficiency but

not correct changes in the nervous system that

result from vitamin B

12

deficiency.

9. T F Intake of supplemental folic acid should not

exceed 1000 micrograms (mcg) per day to pre-

vent folic acid from masking symptoms of vi-

tamin B

12

deficiency.
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10. T F There is evidence that an elevated homocys-

teine level is a dependent risk factor for heart

disease and stroke.

11. T F Folic acid supplements can help control the

side effects of methotrexate without decreasing

its effectiveness in chemotherapy.

12. T F Low doses of methotrexate can deplete folate

stores and cause side effects that are similar

to folate deficiency.

13. T F A megadose of folic acid may be toxic.

FILL-IN

14. List seven groups of people who may benefit from

folic acid supplementation.

a.

b.

c.

d.

e.

f.

g.

15. Neural tube defects caused by folate deficiency re-

sult in malformations of the:

a.

b.

c.

16. The recommended daily intake of folic acid either

from fortified foods and/or supplemented (syn-

thetic) folic acid is 

.

AC T I VI T Y 3: 

Kava Kava, Ginkgo Biloba, Goldenseal,

Echinacea, Comfrey, and Pulegone

Currently, there are thousands of botanicals being sold as

dietary supplements. This chapter is not the proper

forum to discuss all of them. Rather, six popular ones are

discussed here. To make sure that the information is

based on science and not testimony, the data have been

derived from the following government documents:

1. National Institutes of Health, Office of Dietary

Supplements

2. National Institutes of Health, National Toxicology

Program

3. National Institutes of Health, National Institute of

Aging

The six commercial dietary supplements discussed in

this activity are kava kava, Ginkgo biloba, goldenseal,

echinacea, comfrey, and pulegone.

KAVA KAVA

On March 25, 2002, the Food and Drug Administration

(FDA) issued the following warning:

The FDA is advising consumers of the potential

risk of severe liver injury associated with the use of

kava-containing dietary supplements. Kava Piper

methysticumis a plant indigenous to the islands in

the South Pacific where it is commonly used to

prepare a traditional beverage. Supplements con-

taining the herbal ingredient kava are promoted

for relaxation (e.g., to relieve stress, anxiety, and

tension), sleeplessness, menopausal symptoms, and

other uses. The FDA has not made a determination

about the ability of kava dietary supplements to

provide such benefits.

Liver-related risks associated with the use of kava have

prompted regulatory agencies in other countries, includ-

ing those in Germany, Switzerland, France, Canada, and

the United Kingdom, to take action ranging from warn-

ing consumers about the potential risks of kava use to re-

moving kava-containing products from the marketplace.

Although liver damage appears to be rare, the FDA be-

lieves consumers should be informed of this potential

risk.

Kava-containing products have been associated with

liver-related injuries—including hepatitis, cirrhosis, and

liver failure—in over 25 reports of adverse events in other

countries. Four patients required liver transplants. In

the United States, the FDA has received a report of a pre-

viously healthy young female who required liver trans-

plantation, as well as several reports of liver-related

injuries.

Given these reports, people who have liver disease or

liver problems, or people who are taking drug products

that can affect the liver, should consult a physician before

using kava-containing supplements.

Consumers who use a kava-containing dietary supple-

ment and who experience signs of illness associated with

liver disease should also consult their physician.

Symptoms of serious liver disease include jaundice (yel-

lowing of the skin or whites of the eyes) and brown

urine. Nonspecific symptoms of liver disease can include

nausea, vomiting, light-colored stools, unusual tired-

ness, weakness, stomach or abdominal pain, and loss of

appetite.

The FDA urges consumers and their healthcare profes-

sionals to report any cases of liver and other injuries that

may be related to the use of kava-containing dietary sup-

plements. Adverse events associated with the use of di-

etary supplements should be reported as soon as possible.
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The presence of kava in a supplement should be iden-

tified on the product label in the Supplement Facts box.

The following are commonly used names for kava:

ava

ava pepper

awa

intoxicating pepper

kava

kava kava

kava pepper

kava root

kava-kava

kawa

kawa kawa

kawa-kawa

kew

Piper methysticum

Piper methysticumForst.f.

Piper methysticumG. Forst.

rauschpfeffer

sakau

tonga

wurzelstock

yangona

The FDA will continue to investigate the relationship,

if any, between the use of dietary supplements contain-

ing kava and liver injury. The agency’s investigation in-

cludes attempting to determine a biological explanation

for the relationship and to identify the different sources

of kava in the United States and Europe. The agency will

alert consumers, and if warranted, take additional action

as more information becomes available.

GINKGO BILOBA

Introduction

Ginkgo biloba, a readily available natural product, has

been the focus of recent media reports as a potential

treatment for Alzheimer’s disease. Although a 1997 study

in the United States suggests that a ginkgo extract may

be of some help in treating the symptoms of Alzheimer’s

disease and vascular dementia, there is no evidence that

Ginkgo biloba will cure or prevent Alzheimer’s disease.

In addition, some recent case studies imply that daily

use of Ginkgo biloba extracts may cause side effects, such

as excessive bleeding, especially when combined with

daily use of aspirin. Much more research is needed before

scientists will know whether and how Ginkgo biloba ex-

tracts benefit people.

Research Outside of the United States

For centuries, extracts from the leaves of the ginkgo tree

have been used as Chinese herbal medicine to treat a va-

riety of medical conditions. In Europe and some Asian

countries, standardized extracts from ginkgo leaves are

taken to treat a wide range of symptoms, including dizzi-

ness, memory impairment, inflammation, and reduced

blood flow to the brain and other areas of impaired cir-

culation. Because Ginkgo biloba is an antioxidant, some

claims have been made that it can be used to prevent

damage caused by free radicals (harmful oxygen mole-

cules). Although Germany recently approved ginkgo ex-

tracts (240 mg a day) to treat Alzheimer’s disease, there

is not enough information to recommend its broad use.

Research in the United States

Researchers at the New York Institute for Medical

Research in Tarrytown, New York, conducted the first

clinical study of Ginkgo biloba and dementia in the

United States. Their findings were published in the

Journal of the American Medical Association (October

22/29, 1997). These scientists examined how taking 120

mg a day of a Ginkgo biloba extract affected the rate of

cognitive decline in people with mild to moderately se-

vere dementia caused by Alzheimer’s disease and vascu-

lar dementia. At the end of the study, they reported a

small treatment difference in people given the Ginkgo

biloba extract.

Three tests were used to measure changes in the con-

dition of participants. First, participants showed a slight

improvement on a test that measured their cognitive

function (mental processes of knowing, thinking, and

learning). Second, participants showed a slight improve-

ment on a test that measured social behavior and mood

changes that were observed by their caregivers. Third,

participants showed no improvement on a doctor’s as-

sessment of change test.

Because 60% of the people did not complete the study,

findings are difficult to interpret and may even be dis-

torted. In addition, this study did not address the effect

of Ginkgo biloba on delaying or preventing the onset of

Alzheimer’s disease or vascular dementia. The re-

searchers recommend more investigation to accomplish

the following: determine if these findings are valid, un-

derstand how Ginkgo biloba works on brain cells, and

identify an effective dosage and potential side effects.

The extract of the ginkgo leaf contains a balance of

flavone glycosides (including one suspected high-dose

carcinogen, quercetin) and terpene lactones. Other

claims are as follows: Ginkgo acts as a blood thinner; it

improves circulation and is therefore used to treat mi-

graine headaches, depression, and a range of lung and

heart problems.

People should consult with their family doctors be-

fore using Ginkgo biloba extracts. This recommendation

is especially true for those with disorders in blood circu-

lation or blood clotting and those taking anticoagulants

such as aspirin. Many different preparations of Ginkgo
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biloba extract are available over the counter. They vary in

content and active ingredients. Because not enough re-

search has been done, no specific daily amount of a

Ginkgo biloba extract can be recommended as safe or ef-

fective at this time.

GOLDENSEAL

The root of the goldenseal plant is traditionally used to

treat wounds, ulcers, digestive problems, and eye and ear

infections. Today, the herb is also used as a laxative, tonic,

and diuretic. Goldenseal is used in feminine products such

as vaginal douches and is claimed to help with menstrual

disorders such as irregular cycle and excessive bleeding.

Berberine, one of the chief active components in gold-

enseal, has antimicrobial and vasodilatory properties and

may also be effective in preventing the growth of cancer

cells. The other major component of goldenseal, hydras-

tine (which can be made from berberine), has abortifa-

cient effects and has been shown to induce labor in

pregnant women when taken orally. Large internal doses

of goldenseal may cause convulsions and irritation of the

mouth, throat, and stomach, tingling of the skin, paraly-

sis, respiratory failure, and possibly death at very high

doses. Chronic use may inhibit vitamin B absorption.

At present goldenseal is being studied by the federal

health authorities and clinical experts to determine its ef-

fectiveness, safety, and toxicology.

ECHINACEA

This member of the daisy family is one of the top medic-

inal herb sellers in the United States. Although once used

for everything from snakebites to typhoid, echinacea as

a dietary supplement is most commonly used today as

an immunostimulant to treat the common cold, sore

throat, and flu. Echinacea is not known to have any se-

rious adverse side effects, although there have been re-

ports of skin rash and insomnia among users. The herb

is available in many forms-dried root or leaf, liquid ex-

tract, powder, capsules, tablets, creams, gels, and injec-

tions (outside of North America). It has yet to be

determined how echinacea is best administered or ex-

actly how—or if—the plant’s complex mixture of polysac-

charides, flavonoids, essential oils, and other compounds

actually produces beneficial effects. Again, this dietary

supplement is being studied for its clinical effect and

safety.

COMFREY

Certain dietary supplements contain the herbal ingredi-

ent comfrey Symphytum officionale (common comfrey),

S. asperum (prickley comfrey), and S. x uplandicum

(Russian comfrey). Claims have been made about

comfrey.

Applied externally, comfrey acts as an anti-

inflammatory to promote healing of bruises, sprains, and

open wounds. The roots and leaves of the plant contain

the protein allantoin, which stimulates cell proliferation.

Comfrey is said to help wounds to heal and broken bones

to knit. It is also taken internally as an herbal tea to treat

gastric ulcers, rheumatic pain, arthritis, bronchitis, and

colitis. This ingestion is a matter of some concern be-

cause comfrey contains several pyrrolizidine alkaloids,

primarily symphytine, which have been linked to liver

and lung cancer in rats. The hepatotoxic effects of

pyrrolizidine alkaloids are well established in both ani-

mals and humans.

The use of comfrey in dietary supplements is a serious

concern to the FDA. These plants contain pyrrolizidine

alkaloids, substances that are firmly established to be he-

patotoxins in animals. Reports in the scientific literature

clearly associate oral exposure of comfrey and pyrroli-

zidine alkaloids with the occurrence of veno-occlusive

disease (VOD) in animals. Moreover, outbreaks of hepatic

VOD have been reported in other countries over the

years, and the toxicity of these substances in humans is

generally accepted. The use of products containing com-

frey has also been implicated in serious adverse incidents

over the years in the United States and elsewhere.

However, while information is generally lacking to es-

tablish a cause-effect relationship between comfrey inges-

tion and observed adverse effects humans, the adverse

effects that have been seen are entirely consistent with

the known effects of comfrey ingestion that have been

described in the scientific literature. The pyrrolizidine

alkaloids that are present in comfrey, in addition to being

potent hepatotoxins, have also been shown to be toxic to

other tissues as well. There is also evidence that impli-

cates these substances as carcinogens. Taken together,

the clear evidence of an association between oral expo-

sure to pyrrolizidine alkaloids and serious adverse health

effects and the lack of any valid scientific data that would

enable the agency to determine whether there is an ex-

posure, if any, that would present no harm to consumers,

indicates that this substance should not be used as an

ingredient in dietary supplements.

Since 2000, the position of the FDA is as follows:

1. The FDA believes that the available scientific informa-

tion is sufficient to firmly establish that dietary sup-

plements that contain comfrey or any other source of

pyrrolizidine alkaloids are adulterated under the act.

2. The FDA strongly recommends that firms marketing

a product containing comfrey or another source of

pyrrolizidine alkaloids remove the product from the

market and alert its customers to immediately stop

using the product.

3. The FDA is prepared to use its authority and resources

to remove products from the market that appear to vi-

olate the act.
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4. The FDA believes that manufacturers need to take ad-

equate steps to identify and report adverse events, es-

pecially adverse events that may include liver

disorders, associated with any product that has an in-

gredient that may contain pyrrolizidine alkaloids.

Further, since 2000, the Federal Trade Commission

(FTC) has also taken action against unsafe products con-

taining comfrey. The FTC is against the marketing of any

comfrey-containing product intended for internal use or

use on open wounds and requires a warning on comfrey

products marketed for external uses.

PULEGONE

Pulegone is the active ingredient in pennyroyal and is

also found in several other species of mint. Pennyroyal is

traditionally used as a carminative, insect repellent, em-

menagogue, and abortifacient. Prior studies have demon-

strated hepatic, renal, and pulmonary toxicity in humans,

as well as central nervous system toxicity resulting in

seizure, coma, and death. Pulegone is toxic to the devel-

oping fetus.

PROGRESS CHECK ON ACTIVITY 3

FILL-IN

1. Name five commercial dietary supplements:

a.

b.

c.

d.

e.

2. Name five commonly used names for Piper

methyleticum:

a.

b.

c.

d.

e.

TRUE/FALSE

Circle T for True and F for False.

3. T F Kava has been used by Pacific islanders for

centuries. Therefore kava-containing supple-

ments have no side effects.

4. T F Supplements containing kava are effective for

relaxation, sleeplessness, and menopausal

symptoms.

5. T F Dietary supplements are considered as safe by

manufacturers. Therefore, consumers do not

need to consult a physician before using them.

6. T F Ginkgo biloba is effective in preventing

Alzheimer’s disease.

7. T F Daily use of Ginkgo biloba extracts is safe

when used with other medications.

8. T F Ginkgo biloba is an antioxidant, and can pre-

vent damage caused by free radicals.

9. T F Taking 120 mg a day of a Ginkgo biloba ex-

tract may affect the rate of cognitive decline

in people with mild to moderately severe de-

mentia caused by Alzheimer’s disease and vas-

cular dementia.

10. T F Goldenseal root should not be taken by preg-

nant women.

11. T F Goldenseal root has antimicrobial properties

and is therefore useful in treating eye and ear

infections.

12. T F Echinacea as a dietary supplement is most

commonly used today as an immunostimulant

to treat the common cold, sore throat, and flu.

13. T F Comfrey is safe when it is used for external

treatment of wounds.

14. T F The main pyrrolizidine alkaloid in comfrey,

symphytine, is hepatotoxic and carcinogenic.

15. T F Ingestion of pennyroyal can be fatal as it af-

fects the central nervous system resulting in

seizure and coma.

16. T F Pennyroyal should not be taken by pregnant

women as it is toxic to a developing fetus.

AC T I VI T Y 4: 

An Example of Side Effects from

Medications for Hyperactivity

In the March-April 2002 issue of the FDA Consumer mag-

azine, the FDA published an article titled “Tips for the

savvy supplement user: Making informed decisions.” A

slightly modified version is presented here.

The choice to use a dietary supplement can be a wise de-

cision that provides health benefits. However, under cer-

tain circumstances, these products may be unnecessary

for good health, or they may even create unexpected risks.

Clearly, people choosing to supplement their diets

with herbals, vitamins, minerals, or other substances

want to know more about the products they choose so

that they can make informed decisions about them.

Given the abundance and conflicting nature of informa-

tion now available about dietary supplements, you may

need help to sort the reliable information from the ques-

tionable. The FDA has prepared these tips and resources

to help you become a savvy dietary supplement user. The

principles underlying these tips are similar to those prin-

ciples a savvy consumer would use for any product.
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Do I need to think about my total diet?

Yes. Dietary supplements are intended to supplement

the diets of some people but not to replace the balance of

the variety of foods important to a healthy diet. While

you need enough nutrients, too much of some nutrients

can cause problems. You can find information on the

functions and potential benefits of vitamins and miner-

als, as well as upper safe limits for nutrients from many

nonprofit organizations such as government agencies

(e.g., the FDA), university extension offices, American

Dietetic Association, and so on, including Chapters 3 to

7 in this book.

Should I check with my doctor or healthcare provider

before using a supplement?

This is a good idea, especially for certain population

groups. Dietary supplements may not be risk-free under

certain circumstances:

• If you are pregnant, nursing a baby, or have a chronic

medical condition, such as diabetes, hypertension or

heart disease, be sure to consult your doctor or phar-

macist before purchasing or taking any supplement.

• While vitamin and mineral supplements are widely

used and generally considered safe for children, you

may wish to check with your doctor or pharmacist be-

fore giving these or any other dietary supplements to

your child.

• If you plan to use a dietary supplement in place of

drugs or in combination with any drug, tell your

healthcare provider first. Many supplements contain

active ingredients that have strong biological effects,

and their safety is not always assured in all users.

• If you have certain health conditions and take these

products, you may be placing yourself at risk.

• Some supplements may interact with prescription and

over-the-counter (OTC) medicines. Taking a combina-

tion of supplements or using these products together

with medications (whether prescription or OTC drugs)

could, under certain circumstances, produce adverse

effects, some of which could be life threatening.

Be alert to advisories about these products, whether

taken alone or in combination. For example, Coumadin

(a prescription medicine), Ginkgo biloba (an herbal sup-

plement), aspirin (an OTC drug), and vitamin E (a vita-

min supplement) can each thin the blood, and taking

any of these products together can increase the potential

for internal bleeding. Combining St.-John’s-wort with

certain HIV drugs significantly reduces their effective-

ness. St.-John’s-wort may also reduce the effectiveness of

prescription drugs for heart disease, depression, seizures,

certain cancers, or oral contraceptives.

Some supplements can have unwanted effects during

surgery. It is important to fully inform your doctor about

the vitamins, minerals, herbals, or any other supplements

you are taking, especially before elective surgery. You

may be asked to stop taking these products at least 2 to

3 weeks ahead of the procedure to avoid potentially dan-

gerous supplement/drug interactions-such as changes

in heart rate and blood pressure or increased bleeding-

that could adversely affect the outcome of your surgery.

Who is responsible for ensuring the safety and effi-

cacy of dietary supplements?

Under the law, manufacturers of dietary supplements

are responsible for making sure their products are safe

before they go to market. Manufacturers are also respon-

sible for determining that the claims on their labels are

accurate and truthful. Dietary supplement products are

not reviewed by the government before they are mar-

keted, but the FDA can take action against any unsafe

dietary supplement product that reaches the market. If

the FDA can prove that claims on marketed dietary sup-

plement products are false and misleading, the agency

may take action against these products.

When searching the Web for information about di-

etary supplements, try using directory sites of respected

organizations, rather than doing blind searches with a

search engine. Ask yourself the following questions:

• Who operates the site?

• Is the site run by the government, a university, or a

reputable medical or health-related association (such

as the American Medical Association, American

Diabetes Association, American Heart Association,

American Dietetic Association, National Institutes of

Health, National Academy of Sciences, or the FDA)?

• Is the information written or reviewed by qualified

health professionals, experts in the field, academia,

government, or the medical community?

• What is the purpose of the site?

• Is the purpose of the site to objectively educate the

public or just to sell a product?

Be aware of practitioners or organizations whose main

interest is in marketing products, either directly or

through sites with which they are linked. Commercial

sites should clearly distinguish scientific information

from advertisements. Most nonprofit and government

sites contain no advertising, and access to the site and

materials offered are usually free.

• What is the source of the information and does it have

any references?

• Has the study been reviewed by recognized scientific

experts and published in reputable peer-reviewed sci-

entific journals, such as the New England Journal of

Medicine?

• Does the information say “some studies show . . .” or

does it state where the study is listed so that you can

check the authenticity of the references? For example,

can the study be found in the National Library of

Medicine’s database of literature citations?

• Is the information current? Check the date when the

material was posted or updated. Often new research or
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other findings are not reflected in old material, for

example, side effects or interactions with other prod-

ucts or new evidence that might have changed ear-

lier thinking. Ideally, health and medical sites should

be updated frequently.

• How reliable are the Internet and e-mail solicitations?

While the Internet is a rich source of health informa-

tion, it is also an easy vehicle for spreading myths,

hoaxes, and rumors about alleged news, studies, prod-

ucts, or findings. To avoid falling prey to such hoaxes,

be skeptical and watch out for overly emphatic lan-

guage with UPPERCASE LETTERS and lots of excla-

mation points!!!! Beware of such phrases such as: “This

is not a hoax” or “Send this to everyone you know.”

MORE TIPS AND TO-DO’S

Ask yourself:

• Does it sound too good to be true?

• Do the claims for the product seem exaggerated or

unrealistic?

• Are there simplistic conclusions being drawn from a

complex study to sell a product?

While the Web can be a valuable source of accurate, re-

liable information, it also has a wealth of misinforma-

tion that may not be obvious. Learn to distinguish hype

from evidence-based science. Nonsensical lingo can

sound very convincing. Also, be skeptical about anec-

dotal information from people who have no formal train-

ing in nutrition or botanicals, or personal testimonials

(from store employees, friends, or online chat rooms and

message boards) about incredible benefits or results ob-

tained from using a product. Question these people on

their training and knowledge in nutrition or medicine.

Think twice about chasing the latest headline. Sound

health advice is generally based on a body of research,

not a single study. Be wary of results claiming a “quick

fix” that depart from previous research and scientific be-

liefs. Keep in mind science does not proceed by dramatic

breakthroughs, but by taking many small steps, slowly

building towards a consensus. Furthermore, news sto-

ries about the latest scientific study, especially those on

TV or radio, are often too brief to include important de-

tails that may apply to you or allow you to make an in-

formed decision.

Check your assumptions about the following:

Questionable Assumption 1: “Even if a product may

not help me, at least it won’t hurt me.” It’s best not

to assume that this will always be true. When con-

sumed in high enough amounts, for a long enough

time, or in combination with certain other sub-

stances, all chemicals can be toxic, including nutri-

ents, plant components, and other biologically

active ingredients.

Questionable Assumption 2: “When I see the term

‘natural,’ it means that a product is healthful and

safe.” Consumers can be misled if they assume this

term assures wholesomeness, or that these foodlike

substances necessarily have milder effects, which

makes them safer to use than drugs. The term nat-

ural on labels is not well defined and is sometimes

used ambiguously to imply unsubstantiated bene-

fits or safety. For example, many weight-loss prod-

ucts claim to be “natural” or “herbal,” but this

doesn’t necessarily make them safe. Their ingredi-

ents may interact with drugs or may be dangerous

for people with certain medical conditions.

Questionable Assumption 3: “A product is safe when

there is no cautionary information on the product

label.” Dietary supplement manufacturers may not

necessarily include warnings about potential ad-

verse effects on the labels of their products. If con-

sumers want to know about the safety of a specific

dietary supplement, they should contact the man-

ufacturer of that brand directly. It is the manufac-

turer’s responsibility to determine that the

supplement it produces or distributes is safe and

that there is substantiated evidence that the label

claims are truthful and not misleading.

Questionable Assumption 4: “A recall of a harmful

product guarantees that all such harmful prod-

ucts will be immediately and completely removed

from the marketplace.” A product recall of a di-

etary supplement is voluntary, and, while many

manufacturers do their best, a recall does not nec-

essarily remove all harmful products from the

marketplace. Contact the manufacturer for more

information about the specific product that you

are purchasing. If you cannot tell whether the

product you are purchasing meets the same stan-

dards as those used in the research studies you

read about, check with the manufacturer or dis-

tributor. Ask to speak to someone who can address

your questions, some of which may include: What

information does the firm have to substantiate the

claims made for the product? Be aware that some-

times firms supply so-called proof of their claims

by citing undocumented reports from satisfied

consumers, or “internal” graphs and charts that

could be mistaken for evidence-based research.

Does the firm have information to share about

tests it has conducted on the safety or efficacy of

the ingredients in the product? Does the firm have

a quality control system in place to determine if

the product actually contains what is stated on the

label and is free of contaminants? Has the firm re-

ceived any adverse event reports from consumers

using their products?

NURSING IMPLICATIONS

When a nurse is caring for a patient who is involved with

dietary supplements (using them, intending to use them,
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or asking questions about them), the major nursing im-

plication is mainly patient education.

1. Be prepared to teach clients how to do the following:

a. Detect fraudulent products and deceptive adver-

tising.

b. Purchase quality products if they intend to use

supplements.

c. Read product labels.

d. File a report if side effects are experienced.

e. Recognize that dietary supplements can cause

harm, the reasons they can be harmful, and the

types of reactions that may occur.

f. Reduce the chances of suffering adverse effects

from supplement use.

2. Counsel patients to seek expert advice from their

physicians before beginning any supplement regime.

The following information will assist you in preparing

a teaching plan.

Fraudulent Products

Consumers need to be on the lookout for fraudulent

products. These are products that don’t do what they say

they can or don’t contain what they say they contain. At

the very least, they waste consumers’ money, and they

may cause physical harm.

Fraudulent products often can be identified by the

types of claims made in their labeling, advertising, and

promotional literature. Some possible indicators of fraud,

according to the National Council Against Health Fraud,

are the following:

1. Claims that the product is a secret cure and use of

such terms as breakthrough, magical, miracle cure,

and new discovery. If the product were a cure for a se-

rious disease, it would be widely reported in the media

and used by healthcare professionals.

2. “Pseudomedical” jargon, such as detoxify, purify, and

energize to describe a product’s effects. These claims

are vague and hard to measure, and so they make it

easier for success to be claimed.

3. Claims that the product can cure a wide range of un-

related diseases. No product can do that.

4. Claims that a product is backed by scientific studies

but with no list of references or references that are in-

adequate. For instance, if a list of references is pro-

vided, the citations cannot be traced, or if they are

traceable, the studies are out-of-date, irrelevant, or

poorly designed.

5. Claims that the supplement has only benefits-and no

side effects. A product “potent enough to help people

will be potent enough to cause side effects.”

6. Accusations that the medical profession, drug compa-

nies, and the government are suppressing informa-

tion about a particular treatment. It would be illogical

for large numbers of people to withhold information

about potential medical therapies when they or their

families and friends might one day benefit from them.

Though often more difficult to do, consumers also

can protect themselves from economic fraud, a practice

in which the manufacturer substitutes part or all of a

product with an inferior, cheaper ingredient and then

passes off the fake product as the real thing but at a lower

cost. Avoid products sold for considerably less money

than competing brands.

Quality Products

Poor manufacturing practices are not unique to dietary

supplements, but the growing market for supplements in

a less restrictive regulatory environment creates the po-

tential for supplements to be prone to quality-control

problems. For example, the FDA has identified several

problems where some manufacturers were buying herbs,

plants, and other ingredients without first adequately

testing them to determine whether the product they or-

dered was actually what they received or whether the in-

gredients were free from contaminants.

To help protect themselves, consumers should do the

following:

1. Look for ingredients in products with the U.S.P. no-

tation, which indicates the manufacturer followed

standards established by the U.S. Pharmacopoeia.

2. Realize that the label term natural doesn’t guarantee

that a product is safe. Think of poisonous mushrooms—

they are natural.

3. Consider the name of the manufacturer or distribu-

tor. Supplements made by a nationally known food

and drug manufacturer, for example, have likely been

made under tight controls because these companies

already have in place manufacturing standards for

their other products.

4. Write to the supplement manufacturer for more in-

formation. Ask the company about the conditions

under which its products were made.

Reading and Reporting

Consumers who use dietary supplements should always

read product labels, follow directions, and heed all

warnings.

Supplement users who suffer a serious harmful effect

or illness that they think is related to supplement use

should call a doctor or other healthcare provider. He or

she in turn can report it to the FDA. To file a report, con-

sumers will be asked to provide:

1. Name, address, and telephone number of the person

who became ill

2. Name and address of the doctor or hospital providing

medical treatment

3. Description of the problem

4. Name of the product and store where it was bought
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Consumers also should report the problem to the

manufacturer or distributor listed on the product’s label

and to the store where the product was bought.

Expert Advice

Before starting a dietary supplement, it is always wise to

check with a medical doctor. It is especially important

for people who have the following characteristics:

1. Pregnant or breastfeeding

2. Chronically ill

3. Elderly

4. Under 18

5. Taking prescription or over-the-counter medicines.

Certain supplements can boost blood levels of certain

drugs to dangerous levels.

Harm

Can dietary supplements be harmful? Under some cir-

cumstances, anything we ingest can be harmful, even

ordinary food, and the same applies to dietary supple-

ments. A dietary supplement (DS), especially one with

multiple ingredients, can be harmful under one of the

following circumstances (REASONS), assuming it is not

a poison and it has been used by at least some individu-

als without adverse effects. Each circumstance has been

substantiated by actual events of poisoning from dietary

supplements in some individuals:

R Raw impurities: The DS is not pure. It is mixed with

some known or unknown ingredient or ingredients

that are harmful at least to some individuals.

E Excess levels of ingredients used: Intentionally

or unintentionally the manufacturer has included

an excess level of some of the ingredients. The

excess substances have proved harmful to some

consumers.

A Allergic reactions to some ingredients in the di-

etary supplement for some individuals: The occur-

rence of this type of adverse effects is probably one

of the most common observations among the

consumers.

S Systemic poisoning: This means the ingredients in

the dietary supplement are distributed via the blood

stream to various parts of the body and produce

general poisonous effects in the body of some users.

Most of the time, the cause of such poisoning is

difficult to assess. One possibility is the interac-

tion of ingredients in the body to a harmful by-

product. Or, the ingredients interact with body or-

gans or fluid to produce general by-products that

interact among themselves to produce another by-

product that is harmful.

O Overdosing oneself: This is another common situ-

ation when adverse effects occur. Many users do

not comply with the written instructions on the

label. Instead of one tablet a day, three may be

taken. Instead of swallowing a capsule, some open

it and chew on the powder.

N Negative reactions in some individuals because of

a specific sensitivity: The substance is harmless for

the average adult but may be harmful to infants,

small children, and some elderly. The substance is

not harmless under normal circumstances but may

be harmful to individuals with certain clinical con-

ditions, such as pregnancy, high blood pressure,

and kidney diseases.

S Safety of the product has not been carefully evalu-

ated: In spite of legal requirements, many manufac-

turers have failed to conduct safety testing of their

products.

Any consumer who enjoys using dietary supplements for

whatever reasons, for example, nutritional benefits, clin-

ical therapy, reversal of aging, is advised to perform a

minimum amount of “homework” so that the chances

of suffering adverse effects can be reduced. The following

HOPES criteria serve as a good start:

H Health status is an important clue. Are you sick? Do

you have a terminal illness? Are you pregnant? You

must be careful with the potential effect of any di-

etary supplement. The precaution applies even if

you are taking the dietary supplement with an in-

tention that it may cure your illness.

O Overacting is a human weakness. When it comes to

a dietary supplement, avoid it if you can. Even if it

works and makes you feel better, there is no need

to be excited. It may be a chance occurrence. Most

important of all, do not overdose immediately be-

cause it “works.” That is, if the label recommends

2 tablets a day, do not take 4 or 5.

P Product description is your major weapon for self-

protection. Read the label several times. Ask yourself

the following questions: Is there a name for the

product? Are the ingredients listed? Is there a recom-

mended daily dosage? Are there precaution state-

ments? Is there a name and address for the

manufacturer? It is not a good idea to put some-

thing in your mouth if there is no name and address

for the manufacturer. Why? Because, if there is

something wrong, no one can trace it to the manu-

facturer. The store where you buy it may have

obtained it from a distributor. Without the manu-

facturer, no one knows what is inside, and your doc-

tor cannot treat you if you show harmful effects.

E Education is invariably a part of any health pro-

gram. If you are serious about taking dietary sup-

plements and willing to spend money on one or

more such products, then you have the responsibil-

ity of educating yourself about dietary supplements.

Talk to your friends with similar interest. Read up
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on products, claims, and effects. Use the toll-free

numbers for the FDA, FTC, and state consumer

protection agencies to find out about any dietary

supplement you are taking.

S Symptoms from taking a dietary supplement are

of course valuable indications that there is some-

thing wrong with the product. If you detect a slight

sign of unwelcome symptoms in your body, stop

the supplement immediately and seek medical

attention.

Your HOPES of a minimum protection from adverse ef-

fects of any dietary supplement is to implement these

five simple steps.

FDA ENFORCEMENT

The FDA uses many tools to enforcement laws and reg-

ulations and some are described below:

1. Warning letters: The FDA sends a warning letter to in-

form a manufacture that one or more of its products

is illegal or needs correction. Responses are then

processed between the FDA and the manufacturers.

2. Recalls: Recalls are actions taken by a firm to remove

a product from the market. Recalls may be conducted

on a firm’s own initiative, by FDA request, or by FDA

order under statutory authority. There are three

classes of recalls:

• Class I recall—A situation in which there is a rea-

sonable probability that the use of or exposure to

a violative product will cause serious adverse health

consequences or death

• Class II recall—A situation in which use of or ex-

posure to a violative product may cause temporary

or medically reversible adverse health conse-

quences or where the probability of serious adverse

health consequences is remote

• Class III recall—A situation in which use of or ex-

posure to a violative product is not likely to cause

adverse health consequences

3. Seizures: When the FDA decides that a product may

pose danger to the public and recall is not imple-

mented, it will work with the appropriate law enforce-

ment agency to seize the product and remove it from

the market.

Each of the above enforcement approach has been ap-

plied to manufacturers whose dietary supplements have

raised the issues of safety or illegal claims. Some exam-

ples follow.

Warning Letters

In April 2007, the FDA sent a warning letter to the man-

ufacturer of a dietary supplement affecting public safety

and illegal claims. The company sells a dietary supple-

mented called “Cocaine.” Its Web site use the following

descriptions or claims:

• “The Legal Alternative”

• The product name is “Cocaine,” and the letters in the

product name appear to be spelled out in a white gran-

ular substance that resembles cocaine powder.

• “Speed in a Can”

• “Liquid Cocaine”

• “Cocaine - Instant Rush”

• “The question you have to ask yourself is: ‘Can I han-

dle the rush?’”

• “This beverage should be consumed by responsible

adults. Failure to adhere to this warning may result in

excess excitement, stamina, . . . and possible feeling of

euphoria.”

• Certain ingredients intended “to prevent, treat, or cure

disease conditions.” “Inositol . . . reduces cholesterol

in the blood; it helps prevent hardening of the arter-

ies, and may protect nerve fibers from excess glucose

damage. Inositol has a natural calming effect and may

be used in the treatment of anxiety, depression, and

obsessive-compulsive disorder without the side effects

of prescription medications.”

According to the FDA, dietary supplements are prod-

ucts that are intended to supplement the diet. Street drug

alternatives, meaning products that claim to mimic the

effects of recreational drugs, are not intended to supple-

ment the diet and, as a result, cannot lawfully be mar-

keted as dietary supplements. Also, a dietary supplement

may not bear claims that it prevents or treats a disease,

except for authorized health claims about reducing the

risk of a disease.

Since the outcome of each varies with conditions such

as responses, remedies, legal actions, and so on, an inter-

ested party may access the FDA Web site to find more

details about accessing the FDA’s archive of warning

letters.

Recalls

Some examples of class I recalls are listed in Table 11-1.

Seizures

On October 12, 2007, the FDA distributed this news

release:

At the request of the FDA, U.S. Marshals seized

~$71,000 of products from FulLife Natural Options,

Inc., of Boca Raton, Florida, which marketed and

distributed Charantea Ampalaya Capsules and

Charantea Ampalaya Tea.

Although these products are labeled as dietary

supplements, they are being promoted by FulLife

for use in treating serious conditions, such as dia-

betes, anemia, and hypertension, both in printed
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and electronic (Web site) media distributed by the

company.

FDA considers these products to be unapproved

new drugs because they make claims related to the

prevention or treatment of diseases in the prod-

ucts’ labeling. Such seizures protect consumers

who may rely on unapproved products and unsub-

stantiated claims associated with these products

when making important decisions about their

health.

Following an investigation of the firm’s market-

ing practices, FDA officials advised FulLife that the

claims related to prevention or treatment of dis-

eases made these products subject to regulation as

drugs. Despite FDA’s warnings, the firm failed to

bring its marketing into compliance with the law.

During subsequent inspections, FDA inspectors

found that the offending claims were still being

made.

On August 23, 2007, at the request of FDA, U.S.

Marshals in the Northern District of Florida seized

an estimated $41,000 worth of inventory of

Glucobetic, Neuro-betic, Ocu-Comp, Atri-Oxi,

Super-Flex, MSM-1000, and Atri-E-400 capsules

being promoted and distributed by Charron

Nutrition of Tallahassee, Florida, for use in treating

diabetes, arthritis, and other serious health

conditions.

TABLE 11-1 Recalled Dietary Supplements

Dietary Supplements Recalled Reason Recall Company Manufacturer

LIVIRO3 Natural Energy Enhancer

Nutritional Supplement

Recall: May 2007

Avian-Rx tablets labeled to contain

herbal ingredients to bulletproof your

immune system. The primary ingredi-

ents on the label: star anise extract,

shikimic acid, and Hypericum perfora-

tum.

Recall: July 2007

Metaboslim All Natural Fat Eater Apple

Cider Vinegar

Recall: October 2007

V.MAX Herbal Stamina Enhancer for

Men Dietary Supplement, Cordyceps

Militaries, L-Arginine, Psyllium Husk

Powder, Licorice Root, Astragalus

Membranaceus, Steamed Panax

Ginseng

Recall: November 2007

True Man Sexual Energy Nutriment,

Men’s formula, Natural Herbs

Energy Max Energy Supplement Men’s

formula Natural Herbs

Recall: December 2007

Gripe Water All Natural Apple Flavor. An

herbal supplement used to ease the

gas and stomach discomfort often as-

sociated with colic, hiccups, and

teething

Recall: January 2008

Containing the legal prescription

drug ingredient Tadalafil (treat-

ing erectile dysfunction)

Unapproved drug claim that it can

prevent “Bird Flu”

Containing undeclared sibutra-

mine, an active legal pharmaceu-

tical ingredient used for weight

loss in treatment of obesity

Containing aminotadalafil, an ana-

logue of tadalafil, a legal drug

used to treat erectile dysfunction

Containing various analogues of

legal drug ingredients approved

for treating erectile dysfunction

(ED)

Containing cryptosporidium, con-

firmed after investigating the

illness of a 6-week-old infant in

Minnesota who consumed the

product. Cryptosporidium is a

parasite that can cause intes-

tinal infections.

Ebek, Inc,

Los Angeles, CA

Hi-Tech

Pharmaceutic

als, Inc.,

Norcross, GA

Confidence Inc.,

Port

Washington,

NY

Barodon S.F.,

Inc., Los

Angeles, CA

America True

Man Health,

Inc., West

Covina, CA

MOM

Enterprises,

Inc., San

Rafael, CA

West Coast

Laboratories Inc,

Gardena, CA

Hi-Tech

Pharmaceuticals,

Inc., Norcross, GA

Island Vitamins Inc.,

Farmingdale, NY

MegaCare Inc., Las

Vegas, NV

H & L Industries,

Inc., dba Natural

Source Int’l, Inc.,

LaVerne, CA

Botanical

Laboratories Inc.,

Ferndale, WA
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PROGRESS CHECK ON ACTIVITY 4

TRUE/FALSE

Circle T for True and F for False.

1. T F I do not need to think about my total diet if I

am taking dietary supplements.

2. T F Essential nutrients are safe, even when they

are consumed in large doses.

3. T F I don’t need to check with my doctor or health-

care provider before using supplements if I

have read the labels on these supplements.

4. T F All dietary supplements are risk free because

they are sold over the counter.

5. T F Because vitamin and mineral supplements are

widely used and generally considered safe, you

may safely give them to your children.

6. T F If one plans to use a dietary supplement in

place of drugs or in combination with any drug,

one should tell one’s healthcare provider first.

7. T F Dietary supplements, generally considered as

safe, should not interact with prescription and

over-the-counter (OTC) medicines.

8. T F When taking medication(s) or dietary supple-

ment(s), advisories about these products

should not be taken too seriously.

9. T F It is important to fully inform your doctor

about the vitamins, minerals, herbals, or any

other supplements you are taking before elec-

tive surgery.

10. T F Under the law, manufacturers of dietary sup-

plements are not responsible for making sure

their products are safe before they go to

market.

11. T F Manufacturers of dietary supplements are re-

sponsible for determining that the claims on

their labels are accurate and truthful.

12. T F If the FDA can prove that claims on marketed

dietary supplement products are false and mis-

leading, the agency may take action against

products with such claims.

13. T F When searching on the Web, the directory sites

of organizations included in all search engines

are reliable.

14. T F Most nonprofit and government sites contain

no advertising, and access to the site and ma-

terials offered are usually free.

15. T F While the Web can be a valuable source of ac-

curate, reliable information, it also has a wealth

of misinformation that may not be obvious.

16. T F Information from trained people is usually

more much more reliable than that from lay

people.

17. T F Even if a product may not help me, at least it

won’t hurt me.

18. T F When I see the term natural, it means that a

product is healthful and safe.

19. T F A recall of a harmful product guarantees that

all such harmful products will be immediately

and completely removed from the market-

place.

20. T F It is appropriate to contact the manufacturer

for more information about the specific prod-

uct that one is purchasing.

21. T F When a nurse is caring for a patient who is in-

volved with dietary supplements (using them,

intending to use them, or asking questions

about them), he or she should assist the pa-

tient in making appropriate choices through

educating the patient and family regarding

their use.

22. T F Fraudulent products often can be identified by

the types of claims made in their labeling, ad-

vertising, and promotional literature.

23. T F According to the National Council Against

Health Fraud, a product may be fraudulent if

it contains claims such as breakthrough, mag-

ical, miracle cure, new discovery, detoxify, pu-

rify, energize, cure a wide range of unrelated

diseases, and only benefits but no side effects.

24. T F Quality dietary supplements have no reason to

carry the U.S.P. notation for their ingredients.

25. T F Nationally known food and drug manufactur-

ers usually have tighter controls in their man-

ufacturing methods for their products.

26. T F When a consumer starts to take a dietary sup-

plement, he or she must check with a medical

doctor.

27. T F Dietary supplements often contain plant prod-

ucts that may also be used in prescription

medicine.

FILL-IN

28. Before starting a dietary supplement, it is always

wise to check with a medical doctor. It is espe-

cially important for people who have the following

characteristics:

a.

b.

c.

d.

e.

29. The following minimal criteria should be followed

when a person starts to take dietary supplements:

H.

O.
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P.

E.

S.
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OBJECTIVES

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

1. Identify five healing philosophies, approaches, and therapies not taught in

medical schools.

2. Define complementary and alternative medicine (CAM):

a. Describe the five domains or categories of CAM.

b. List at least two examples in each domain and state the principal meth-

ods used in each.

3. Name at least five products or devices related to alternative medicine.

4. Describe the principle involved in using acupuncture as a complemen-

tary therapy in Western medicine.

5. Discuss ways to evaluate and provide reliable information to clients regard-

ing the use of alternative medical treatment and practices.

GLOSSARY

Acupuncture: the use of very fine, thin wire needles inserted into the skin at

specific sites in the body. A complementary therapy widely employed by li-

censed physicians. The needles used have received FDA approval.

Alternative: therapy used alone to treat an illness.
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Biological-based: therapies employing herbs, special

foods, and treatment with megadose vitamins and

minerals and other ingested substances, such as

laetrile or bee pollen.

Complementary: therapy used in addition to conventional

therapy.

Complementary and alternative medicine (CAM): those

therapies and medical practices not currently part of

conventional medicine.

Conventional: therapies widely accepted and practiced

by the mainstream medical community.

Energy therapy: a system that employs energy fields orig-

inating within the body or from electromagnetic fields

outside the body.

Holistic: therapy that includes treatment of the whole

person.

Homeopathic: a complete alternative medical system

whose basic principle is “like cures like.”

Laetrile: an unapproved compound used as an anticancer

treatment. Contains cyanide. Drug is not available in

the United States. Side effects are severe and can cause

death.

Manipulative or body-based: methods based on manipu-

lation and/or movement of the body, for example, chi-

ropractic or massage therapy.

Mind-body therapy: techniques employed to facilitate the

mind’s capacity to affect body function and systems.

Only two are considered mainstream: cognitive-

behavioral approaches and patient education.

Naturopathic: a complete alternative medical system that

emphasizes natural healing.

Preventive: therapy that seeks to prevent health prob-

lems from arising.

St.-John’s-wort: an herb used as an alternative treatment

for depression.

BACKGROUND INFORMATION

For more than a decade alternative medicine has played

an increasing role in the health of Americans. In view

of the extensive claims about its effectiveness, the in-

formation in this chapter is based on the following

premises:

1. The purpose is to inform and not to recommend di-

agnosis, treatment, or cure.

2. Although nutrition and diet therapy are the subject

matters of this book, their role in alternative medicine

is only one consideration. To provide a meaningful

picture of alternative medicine, this chapter discusses

its entire spectrum, which includes diet and nutri-

tion or human metabolism.

3. To ensure its accuracy and the absence of bias, all in-

formation in this chapter has been derived from ed-

ucational materials distributed by the National Center

for Complementary and Alternative Medicine, a unit

within the U.S. National Institutes of Health.

Complementary and alternative medicine (CAM) cov-

ers a broad range of healing philosophies, approaches,

and therapies. Generally, it is defined as those treatments

and healthcare practices not taught widely in medical

schools, not generally used in hospitals, and not usually

reimbursed by medical insurance companies.

Many therapies are termed holistic, which means that

the healthcare practitioner considers the whole person,

including physical, mental, emotional, and spiritual as-

pects. Many therapies are also known as preventive, which

means that the practitioner educates and treats the per-

son to prevent health problems from arising, rather than

treating symptoms after problems have occurred.

People use these treatments and therapies in a variety

of ways. Therapies are used alone, in combination with

other alternative therapies, or in addition to conventional

therapies. Some approaches are consistent with physio-

logical principles of Western medicine, while others con-

stitute healing systems with a different origin. While

some therapies are far outside the realm of accepted

Western medical theory and practice, others are becom-

ing established in mainstream medicine.

Complementary and alternative health care and med-

ical practices are those health care and medical practices

that are not currently an integral part of conventional

medicine. The list of practices that are considered CAM

changes continually as CAM practices and therapies that

are proven safe and effective become accepted as “main-

stream” healthcare practices.

A therapy is generally called complementary when it

is used in addition to conventional treatments; it is often

called alternative when it is used instead of conventional

treatment. (Conventional treatments are those that are

widely accepted and practiced by the mainstream medical

community.) Depending on how they are used, some

therapies can be considered either complementary or al-

ternative. Complementary and alternative therapies are

used in an effort to prevent illness, reduce stress, pre-

vent or reduce side effects and symptoms, or control or

cure disease.

Unlike conventional treatments for diseases, comple-

mentary and alternative therapies are often not covered

by insurance companies. Patients should check with their

insurance provider to find out about coverage for com-

plementary and alternative therapies.

Patients considering complementary and alternative

therapies should discuss this decision with their doctor

or nurse, as they would any therapeutic approach, be-

cause some complementary and alternative therapies

may interfere with their standard treatment or may be

harmful when used with conventional treatment.
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PROGRESS CHECK ON BACKGROUND INFORMATION

FILL-IN

1. Complementary and alternative medicine (CAM) are

treatments and healthcare practices generally not:

a.

b.

c.

2. Holistic treatment generally means that the

healthcare practitioner considers the whole per-

son, including aspects that are:

a.

b.

c.

d.

3. Name six products or devices related to alternate

medicine:

a.

b.

c.

d.

e.

f.

TRUE/FALSE

Circle T for True and F for False.

4. T F Preventive therapy that seeks to prevent health

problems from arising is generally taught in

medical schools.

5. T F Biologically based therapies that employ herbs,

special foods, and treatment with megadose

vitamins and minerals and other ingested sub-

stances are completely ineffective in the eyes

of most of the conventional medical practi-

tioners in the United States.

6. T F Cognitive-behavior approach is a mind-body

therapy not widely accepted by the conven-

tional medical practitioner.

7. T F Patient education is critical in the employment

of complementary and alternative medicine.

8. T F Acupuncture therapy uses very fine, thin nee-

dles inserted into the skin at specific sites in

the body to achieve certain healing effect. It is

widely accepted by conventional medical prac-

titioners in the United States.

AC T I VI T Y 1 : 

Categories or Domains of Complementary

and Alternative Medicine

Today, CAM practices may be grouped within five major

domains: (1) alternative medical systems, (2) mind-body

interventions, (3) biologically based treatments, (4) ma-

nipulative and body-based methods, and (5) energy ther-

apies. The individual systems and treatments making up

these categories are too numerous to list in this docu-

ment. Thus, only limited examples are provided within

each.

ALTERNATIVE MEDICAL SYSTEMS

Alternative medical systems involve complete systems of

theory and practice that have evolved independent of and

often prior to the conventional biomedical approach.

Many are traditional systems of medicine that are prac-

ticed by individual cultures throughout the world, in-

cluding a number of venerable Asian approaches.

Traditional Chinese medicine emphasizes the proper

balance or disturbances of qi (pronounced chi or chee),

or vital energy, in health and disease, respectively.

Traditional Chinese medicine consists of a group of tech-

niques and methods, including acupuncture, herbal med-

icine, oriental massage, and qi gong (a form of energy

therapy described more fully later). Acupuncture involves

stimulating specific anatomic points in the body for ther-

apeutic purposes, usually by puncturing the skin with a

needle.

Ayurveda is India’s traditional system of medicine.

Ayurvedic medicine (meaning “science of life”) is a com-

prehensive system of medicine that places equal empha-

sis on body, mind, and spirit, and strives to restore the

innate harmony of the individual. Some of the primary

Ayurvedic treatments include diet, exercise, meditation,

herbs, massage, exposure to sunlight, and controlled

breathing.

Other traditional medical systems have been developed

by Native American, Aboriginal, African, Middle Eastern,

Tibetan, and Central and South American cultures.

Homeopathic and naturopathic medicine are also ex-

amples of complete alternative medical systems. Home-

opathic medicine is an unconventional Western system

that is based on the principle that “like cures like,”

namely, that the same substance that in large doses pro-

duces the symptoms of an illness, in very minute doses

cures it. Homeopathic physicians believe that the more di-

lute the remedy, the greater its potency. Therefore, they

use small doses of specially prepared plant extracts and

minerals to stimulate the body’s defense mechanisms and

healing processes to treat illness.
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Naturopathic medicine views disease as a manifesta-

tion of alterations in the processes by which the body

naturally heals itself and emphasizes health restoration

rather than disease treatment. Naturopathic physicians

employ an array of healing practices, including diet and

clinical nutrition; homeopathy; acupuncture; herbal

medicine; hydrotherapy (the use of water in a range of

temperatures and methods of applications); spinal and

soft-tissue manipulation; physical therapies involving

electric currents, ultrasound and light therapy; thera-

peutic counseling; and pharmacology.

MIND-BODY INTERVENTIONS

Mind-body interventions employ a variety of techniques

designed to facilitate the mind’s capacity to affect bodily

function and symptoms. Only a subset of mind-body in-

terventions are considered CAM. Many interventions that

have a well-documented theoretical basis, for example,

patient education and cognitive-behavioral approaches,

are now considered “mainstream.” Meditation; certain

uses of hypnosis; dance, music, and art therapy; and

prayer and mental healing still are categorized as com-

plementary and alternative.

BIOLOGICAL-BASED THERAPIES

This category of CAM includes natural and biological-based

practices, interventions, and products, many of which

overlap with conventional medicine’s use of dietary supple-

ments. Included in this category are herbal, special di-

etary, orthomolecular, and individual biological therapies.

Herbal therapies employ individual or mixtures of

herbs for therapeutic value. An herb is a plant or plant

part that produces and contains chemical substances that

act upon the body. Special diet therapies, such as those

proposed by Drs. Atkins, Ornish, Pritikin, and Weil, are

believed to prevent and or control illness as well as pro-

mote health. Orthomolecular therapies aim to treat dis-

ease with varying concentrations of chemicals, such as

magnesium, melatonin, and megadoses of vitamins.

Biological therapies include, for example, the use of

laetrile and shark cartilage to treat cancer and bee pollen

to treat autoimmune and inflammatory diseases.

MANIPULATIVE AND BODY-BASED

METHODS

This category includes methods that are based on manip-

ulation and/or movement of the body. For example, chi-

ropractors focus on the relationship between structure

(primarily the spine) and function, and how that relation-

ship affects the preservation and restoration of health,

using manipulative therapy as an integral treatment tool.

Some osteopaths, who place particular emphasis on the

musculoskeletal system, believing that all of the body’s

systems work together and that disturbances in one sys-

tem may affect function elsewhere in the body, practice os-

teopathic manipulation. Massage therapists manipulate

the soft tissues of the body to normalize those tissues.

ENERGY THERAPIES

Energy therapies focus either on energy fields originating

within the body (biofields) or those from other sources

(electromagnetic fields). Biofield therapies are intended to

affect the energy fields, whose existence is not yet exper-

imentally proven, that surround and penetrate the human

body. Some forms of energy therapy manipulate biofields

by applying pressure and/or manipulating the body by

placing the hands in, or through, these fields. Examples

include Qi gong, Reiki, and Therapeutic Touch. Qi gong

is a component of traditional Chinese medicine that com-

bines movement, meditation, and regulation of breath-

ing to enhance the flow of vital energy (qi) in the body, to

improve blood circulation, and to enhance immune func-

tion. Reiki, the Japanese word representing Universal Life

Energy, is based on the belief that by channeling spiritual

energy through the practitioner the spirit is healed, and

it in turn heals the physical body. Therapeutic Touch is de-

rived from the ancient technique of “laying-on of hands”

and is based on the premise that it is the healing force of

the therapist that affects the patient’s recovery and that

healing is promoted when the body’s energies are in bal-

ance. By passing their hands over the patient, these heal-

ers identify energy imbalances.

Bioelectromagnetic-based therapies involve the un-

conventional use of electromagnetic fields—such as

pulsed fields, magnetic fields, or alternating current or

direct current fields—to, for example, treat asthma 

or cancer, or manage pain and migraine headaches.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. The five major domains of CAM practices are:

a.

b.

c.

d.

e.

2. Traditional Asian medicine consists of mainly the

following techniques and methods:

a.

b.

c.

d.
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3. Name five of the primary Ayurvedic treatments:

a.

b.

c.

d.

e.

4. Name five of the practices that naturopathic

physicians will employ in healing:

a.

b.

c.

d.

e.

5. Examples of energy therapy that manipulate

biofields by applying pressure and/or manipulat-

ing the body by placing the hands in, or through,

these fields are:

a.

b.

c.

TRUE/FALSE

Circle T for True and F for False.

6. T F Alternative medical systems involve complete

systems of theory and practice that have

evolved independent of and often prior to the

conventional biomedical approach.

7. T F Traditional Asian medicine emphasizes the

proper balance or disturbances of qi (pro-

nounced chi), or vital energy, in health and

disease, respectively.

8. T F The basic principles of traditional Asian med-

icine principles and Ayurvedic medicine are

completely different.

9. T F Homeopathic physicians use small doses of

specially prepared plant extracts and minerals

to stimulate the body’s defense mechanisms

and healing processes in order to treat illness.

10. T F Naturopathic medicine views disease as a man-

ifestation of alterations in the processes by

which the body naturally heals itself and em-

phasizes health restoration rather than disease

treatment.

11. T F Meditation; certain uses of hypnosis; dance,

music, and art therapy; and prayer and mental

healing are ineffective therapies in the minds

of conventional medical practitioners.

12. T F Herbal therapies that employ individual or

mixtures of herbs for therapeutic value are not

effective means of treating any diseases.

13. T F Use of laetrile and shark cartilage to treat can-

cer has been proven to be effective.

14. T F Bee pollen to treat autoimmune and inflam-

matory diseases has not been proven to be

effective.

15. T F Chiropractors focus on the relationship be-

tween structure (primarily the spine) and

function, and how that relationship affects the

preservation and restoration of health by using

manipulative therapy.

16. T F Energy therapies focus either on energy fields

originating within the body (biofields) or those

from other sources (electromagnetic fields).

17. T F Qi gong is a component of traditional Asian

medicine that combines movement, medita-

tion, and regulation of breathing to enhance

the flow of vital energy (qi) in the body, to im-

prove blood circulation, and to enhance im-

mune function.

18. T F Therapeutic Touch is very similar to the form

of qi gong treatment that applies energy to the

patient through an external source.

AC T I VI T Y 2 : 

Products, Devices, and Services Related to

Complementary and Alternative Medicine

According to Amazon.com, there are more than 500

books on various products, devices, and services related

to alternative medicine. The following are some that

have attracted much attention from the government and

consumers:

1. Acupuncture

2. Cancell/Entelev

3. Gerson therapy

4. Gonzalez protocol

5. Immuno-augmentative therapy

6. Coenzyme Q10

7. Laetrile

8. St.-John’s-wort

9. Cartilage (bovine and shark)

10. Hydrazine sulfate

11. Mistletoe

This chapter is not the proper forum to explore all of

them. Instead, three specific examples are provided-

acupuncture, laetrile, and St.-John’s-wort. Acupuncture

has no dietary significance. It is included here as an illus-

tration of nondietary alternative medicine. Laetrile and

St.-John’s-wort have direct relationships to our diet be-

cause they are ingested for desired effects.
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ACUPUNCTURE

Introduction

Acupuncture is one of the oldest, most commonly used

medical procedures in the world. Originating in China

more than 2000 years ago, acupuncture began to become

better known in the United States in 1971, when New

York Times reporter James Reston wrote about how doc-

tors in China used needles to ease his abdominal pain

after surgery. Research shows that acupuncture is bene-

ficial in treating a variety of health conditions. In the

past two decades, acupuncture has grown in popularity

in the United States. A Harvard University study pub-

lished in 1998 estimated that Americans made more than

five million visits per year to acupuncture practitioners.

The report from a Consensus Development Conference

on Acupuncture held at the National Institutes of Health

(NIH) in 1997 stated that acupuncture is being “widely”

practiced-by thousands of physicians, dentists, acupunc-

turists, and other practitioners-for relief or prevention of

pain and for various other health conditions. NIH has

funded a variety of research projects on acupuncture.

These grants have been awarded by the National Center

for Complementary and Alternative Medicine (NCCAM),

the Office of Alternative Medicine (OAM, NCCAM’s pred-

ecessor), and other NIH institutes and centers. Tradi-

tional Chinese medicine theorizes that there are more

than 2000 acupuncture points on the human body, and

that these connect with 12 main and 8 secondary path-

ways called meridians. Chinese medicine practitioners

believe these meridians conduct energy, or qi (pro-

nounced chee or chi), throughout the body. Qi is believed

to regulate spiritual, emotional, mental, and physical bal-

ance and to be influenced by the opposing forces of yin

and yang.

According to traditional Chinese medicine, when yin

and yang are balanced, they work together with the nat-

ural flow of qi to help the body achieve and maintain

health. Acupuncture is believed to balance yin and yang,

keep the normal flow of energy unblocked, and maintain

or restore health to the body and mind.

Traditional Chinese medicine practices (including

acupuncture, herbs, diet, massage, and meditative phys-

ical exercise) all are intended to improve the flow of qi.

Western scientists have found meridians hard to identify

because meridians do not directly correspond to nerve or

blood circulation pathways. Some researchers believe

that meridians are located throughout the body’s con-

nective tissue; others do not believe that qi exists at all.

Such differences of opinion have made acupuncture

an area of scientific controversy. Several processes have

been proposed to explain acupuncture’s effects, primarily

those on pain. Acupuncture points are believed to stim-

ulate the central nervous system (the brain and spinal

cord) to release chemicals into the muscles, spinal cord,

and brain. These chemicals either change the experience

of pain or release other chemicals, such as hormones,

that influence the body’s self-regulating systems. The

biochemical changes may stimulate the body’s natural

healing abilities and promote physical and emotional

well-being.

There are three main mechanisms under consideration:

• Conduction of electromagnetic signals: Western sci-

entists have found evidence that acupuncture points

are strategic conductors of electromagnetic signals.

Stimulating points along these pathways through

acupuncture enables electromagnetic signals to be re-

layed at a greater rate than under normal conditions.

These signals may start the flow of pain-killing bio-

chemicals, such as endorphins, and of immune system

cells to specific sites in the body that are injured or

vulnerable to disease.

• Activation of opioid systems: Research has found that

several types of opioids may be released into the cen-

tral nervous system during acupuncture treatment,

thereby reducing pain.

• Changes in brain chemistry, sensation, and involun-

tary body functions: Studies have shown that

acupuncture may alter brain chemistry by changing

the release of neurotransmitters and neurohormones

in a positive way.

Acupuncture also has been documented to affect the

parts of the central nervous system related to sensation

and involuntary body functions, such as immune reac-

tions and processes whereby a person’s blood pressure,

blood flow, and body temperature are regulated.

Preclinical studies have documented acupuncture’s

effects, but they have not been able to fully explain how

acupuncture works within the framework of the Western

system of medicine.

Clinical Studies

According to the NIH Consensus Statement on

Acupuncture:

Acupuncture as a therapeutic intervention is widely

practiced in the United States. While there have

been many studies of its potential usefulness, many

of these studies provide equivocal results because

of design, sample size, and other factors. The issue

is further complicated by inherent difficulties in

the use of appropriate controls, such as placebos

and sham acupuncture groups. However, promis-

ing results have emerged, for example, showing ef-

ficacy of acupuncture in adult postoperative and

chemotherapy nausea and vomiting and in post-

operative dental pain. There are other situations

such as addiction, stroke rehabilitation, headache,

menstrual cramps, tennis elbow, fibromyalgia, my-

ofascial pain, osteoarthritis, low back pain, carpal
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tunnel syndrome, and asthma, in which acupunc-

ture may be useful as an adjunct treatment or an

acceptable alternative or may be included in a com-

prehensive management program. Further re-

search is likely to uncover additional areas where

acupuncture interventions will be useful.

Increasingly, acupuncture is complementing conven-

tional therapies. For example, doctors may combine

acupuncture and drugs to control surgery-related pain in

their patients. By providing both acupuncture and certain

conventional anesthetic drugs, some doctors have found

it possible to achieve a state of complete pain relief for

some patients. They also have found that using acupunc-

ture lowers the need for conventional painkilling drugs

and thus reduces the risk of side effects for patients who

take the drugs.

Currently, one of the main reasons Americans seek

acupuncture treatment is to relieve chronic pain, espe-

cially from conditions such as arthritis or lower back dis-

orders. Some clinical studies show that acupuncture is

effective in relieving both chronic (long-lasting) and

acute or sudden pain, but other research indicates that

it provides no relief from chronic pain. Additional re-

search is needed to provide definitive answers.

FDA’s Role

The U.S. Food and Drug Administration (FDA) approved

acupuncture needles for use by licensed practitioners in

1996. The FDA requires manufacturers of acupuncture

needles to label them for single use only.

Relatively few complications from the use of acupunc-

ture have been reported to the FDA when one considers

the millions of people treated each year and the number

of acupuncture needles used. Still, complications have

resulted from inadequate sterilization of needles and

from improper delivery of treatments. When not deliv-

ered properly, acupuncture can cause serious adverse ef-

fects, including infections and punctured organs.

LAETRILE

Laetrile is a compound that has been used as an anti-

cancer treatment in humans worldwide. It is not ap-

proved by the Food and Drug Administration for use in

the United States. The term laetrile is an acronym

(laevorotatory and mandelonitrile) used to describe a pu-

rified form of the chemical amygdalin. Amygdalin is a

plant compound that contains sugar and produces

cyanide. Amygdalin is found in the pits of many fruits

and raw nuts. It is also found in other plants, such as

lima beans, clover, and sorghum. Cyanide is believed to

be the active cancer-killing ingredient in laetrile.

Although the names laetrile, Laetrile, and amygdalin

are often used interchangeably, they are not the same prod-

uct. The chemical make-up of Laetrile patented in the

United States is different from the laetrile/amygdalin pro-

duced in Mexico. The patented Laetrile is a semisynthetic

form of amygdalin, while the laetrile/amygdalin manufac-

tured in Mexico is made from crushed apricot pits.

Amygdalin was first isolated in 1830 and was used as

an anticancer agent in Russia as early as 1845. Its first

recorded use in the United States as a treatment for can-

cer was in the 1920s. The early pill form of amygdalin

was considered too toxic, and work with the compound

was discontinued. In the 1950s, a reportedly nontoxic,

semisynthetic form of amygdalin was developed and

patented in the United States as Laetrile. Laetrile gained

popularity in the 1970s as a single anticancer agent and

as part of a metabolic therapy program consisting of a

special diet, high-dose vitamin supplements, and pan-

creatic enzyme proteins that aid in the digestion of food.

By 1978, more than 70,000 people in the United States

had reportedly been treated with Laetrile.

Laetrile is administered by mouth (orally) as a pill. It

can also be given by injection into a vein (intravenously)

or muscle. Laetrile is commonly given intravenously over

a period of time and then orally as maintenance therapy

(treatment given to help extend the benefit of previous

therapy).

The side effects associated with laetrile treatment

are like the symptoms of cyanide poisoning. The symp-

toms include nausea and vomiting, headache, dizziness,

bluish discoloration of the skin due to a lack of oxygen

in the blood, liver damage, abnormally low blood pres-

sure, droopy upper eyelid, difficulty walking due to dam-

aged nerves, fever, mental confusion, coma, and death.

The side effects can be increased by eating raw almonds

or crushed fruit pits; eating certain types of fruits and

vegetables including celery, peaches, bean sprouts, and

carrots; or taking high doses of vitamin C. The side ef-

fects of laetrile appear to depend on the method of ad-

ministration. More severe side effects are experienced

when laetrile is given by mouth than when it is given by

injection.

In nearly half a century, laetrile in the United States

has gone through some “stormy weathers” scientifically,

medically, legally, and commercially:

1. Scientifically, it is the position of the federal govern-

ment that there is no sound scientific evidence to

support the therapeutic claims for laetrile.

2. Medically, not all licensed physicians consider laetrile

as a form of treatment for cancer. Physicians who use

this substance as a curative agent on cancer patients

are subject to prosecution.

3. Legally, there are several fronts:

a. Several lawsuits have been filed on the constitu-

tional rights of cancer patients to obtain laetrile

to treat their conditions without interference from

the government or the medical community.
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b. The FDA has declared it is illegal to sell interstate

laetrile or products claimed to contain laetrile as

an ingredient. The products from several compa-

nies have been seized and some companies have

been prosecuted.

c. States and federal governments have prosecuted

licensed physicians who use laetrile to treat cancer

patients.

The availability of laetrile in Mexico is a well known

fact. Many cancer patients and/or their relatives and

friends have visited Mexico to buy the substance. This is

the action of a private citizen, and it is difficult for the

United States government to intervene unless the person

with the substance crosses the border between the two

countries. It is illegal to bring laetrile into this country.

ST.-JOHN’S-WORT

St.-John’s-wort (Hypericum perforatum) is a long-living

plant with yellow flowers. It contains many chemical

compounds. Some are believed to be the active ingredi-

ents that produce the herb’s effects, including the com-

pounds hypericin and hyperforin.

How these compounds actually work in the body is

not yet known, but several theories have been suggested.

Preliminary studies suggest that St.-John’s-wort might

work by preventing nerve cells in the brain from reab-

sorbing the chemical messenger serotonin, or by reduc-

ing levels of a protein involved in the body’s immune

system functioning.

St.-John’s-wort has been used for centuries to treat

mental disorders as well as nerve pain. In ancient times,

doctors and herbalists (specialists in herbs) wrote about

its use as a sedative and treatment for malaria as well 

as a balm for wounds, burns, and insect bites. Today, 

St.-John’s-wort is used by some people to treat mild to

moderate depression, anxiety, or sleep disorders.

Depressive illness comes in different forms. The three

major forms are described here. Each can vary from per-

son to person in terms of symptoms experienced and the

severity of depression.

In major depression, people experience a sad mood or

loss of interest or pleasure in activities for at least 2 weeks.

In addition, they have at least four other symptoms of de-

pression. Major depression can be mild, moderate, or se-

vere. If it is not treated, it can last for 6 months or more.

In dysthymia, a milder, but more chronic form of de-

pression, people experience a depressed mood for at least

2 years (1 year for children) accompanied by at least two

other symptoms of depression.

In bipolar disorder, also called manic depression, a per-

son has periods of depressive symptoms that alternate with

periods of mania. Symptoms of mania include an abnor-

mally high level of excitement and energy, racing thoughts,

and behavior that is impulsive and inappropriate.

Some people still hold outdated beliefs about

depression, for example, that the emotional symptoms

caused by depression are “not real.” However, depression

is a real medical condition. It can be treated effectively

with conventional medicine, including antidepressant

drugs and certain types of psychotherapy.

St.-John’s-wort has been used as an alternative ther-

apy for depression. Some patients who take anti-

depressant drugs do not experience relief from their

depression. Other patients have reported unpleasant side

effects from their prescription medication, such as a dry

mouth, nausea, headache, or effects on sexual function

or sleep. Sometimes people turn to herbal preparations

like St.-John’s-wort because they believe “natural” prod-

ucts are better for them than prescription medications,

or that natural products are always safe. Neither of these

statements is true (discussed further later). Finally, cost

can be a reason. St.-John’s-wort costs less than many an-

tidepressant medications, and it is sold without a pre-

scription (over the counter).

In Europe, St.-John’s-wort is widely prescribed for de-

pression. In the United States, St.-John’s-wort is not a

prescription medication, but there is considerable pub-

lic interest in it. St.-John’s-wort remains among the top-

selling herbal products in the United States.

St.-John’s-wort products are sold in the following

forms:

• Capsules

• Teas—the dried herb is added to boiling water and

steeped for a period of time

• Extracts—specific types of chemicals are removed

from the herb, leaving the desired chemicals in a con-

centrated form

Does St.-John’s-wort work as a treatment for depres-

sion? There has been scientific research to try to answer

this question. The general observation is as follows. In

Europe, results from a number of scientific studies have

supported the effectiveness of certain extracts of St.-

John’s-wort for depression. In the United States several

clinical studies have concluded that this herb is not ef-

fective in treating depression. Irrespective of scientific

evidence, many consumers in this country take a sup-

plement of St.-John’s-wort regularly to treat depression.

Are there any risks to taking St.-John’s-wort for de-

pression? Yes, many so—called natural substances can

have harmful effects—especially if they are taken in too

large a quantity or if they interact with something else

the person is taking.

Research from the NIH has shown that St.-John’s-wort

interacts with some drugs—including certain drugs used

to control HIV infection (such as indinavir). It may also

interact with drugs that help prevent the body from reject-

ing transplanted organs (such as cyclosporine). Using St.-

John’s-wort limits these drugs’ effectiveness. Also, 

St.-John’s-wort is not a proven therapy for depression.

61370_CH12_191_202.qxd 4/14/09 10:11 AM Page 198

CHAPTER 12 ALTERNATIVE MEDICINE 199

If depression is not adequately treated, it can become se-

vere and, in some cases, may be associated with suicide.

Consult a healthcare practitioner if you or someone you

care about may be experiencing depression. People can

experience side effects from taking St.-John’s-wort. The

most common side effects include dry mouth, dizziness,

gastrointestinal symptoms, increased sensitivity to sun-

light, and fatigue.

Herbal products such as St.-John’s-wort are classified

as dietary supplements by the U.S. Food and Drug Admin-

istration (FDA), a regulatory agency of the federal govern-

ment. The FDA’s requirements for testing and obtaining

approval to sell dietary supplements are less strict than

its requirements for drugs (see Chapter 11). Unlike drugs,

herbal products can be sold without requiring studies on

dosage, safety, or effectiveness.

The strength and quality of herbal products are often

unpredictable. Products can differ in content not only

from brand to brand, but from batch to batch. Informa-

tion on labels may be misleading or inaccurate.

Consult Chapter 11 on dietary supplements.

NURSING IMPLICATIONS

Regarding alternative medicine, the nurse’s role is

educational:

1. Be prepared to answer client questions.

2. Evaluate all information before providing it to a

client.

3. Chart any alternative or complementary therapies the

client is using; some may be contraindicated to tra-

ditional medicine.

Questions and answers for the nurse and the client

are discussed in the following sections

How Can I Find More Information About

Complementary and Alternative 

Medical Practices?

Ask your healthcare provider about complementary and

alternative medical treatments and practices in general,

and about those particular practices used for your specific

health problems.

Increasingly, healthcare providers are becoming famil-

iar with alternative treatments or are able to refer you to

someone who is. For scientific information about the

safety and effectiveness of a particular treatment, ask your

healthcare provider to obtain valid information for you.

If your healthcare provider cannot provide informa-

tion, medical libraries, public libraries, and popular book-

stores are good places to find information about particular

complementary and alternative medical practices.

Also, you may want to ask practitioners of comple-

mentary and alternative health care about their prac-

tices. Many practitioners belong to a growing number of

professional associations, educational organizations, and

research institutions that provide information about

complementary and alternative medical practices. Many

organizations are developing Web sites.

Remember that these organizations may advocate a

specific therapy or treatment and may be unable to pro-

vide complete and objective health information.

How Can I Find a Practitioner in My Area?

To find a qualified complementary and alternative med-

ical healthcare practitioner, you may want to contact

medical regulatory and licensing agencies in your state.

These agencies may be able to provide information about

a specific practitioner’s credentials and background.

Many states license practitioners who provide alterna-

tive therapies such as acupuncture, chiropractic services,

naturopathy, herbal medicine, homeopathy, and massage

therapy.

You may also locate practitioners by asking your

healthcare provider or by contacting a professional asso-

ciation or organization. These organizations can provide

names of local practitioners and provide information

about how to determine the quality of a specific practi-

tioner’s services.

When Considering Complementary and

Alternative Therapies, What Questions Should

Patients Ask Their Healthcare Provider?

The following are basic questions many patients ask:

• What benefits can be expected from this therapy?

• What are the risks associated with this therapy?

• Do the known benefits outweigh the risks?

• What side effects can be expected?

• Will the therapy interfere with conventional treat-

ment?

• Is this therapy part of a clinical trial? If so, who is

sponsoring the trial?

• Will the therapy be covered by health insurance?

How Do I Evaluate Medical Resources 

on the Web?

The number of Web sites offering health-related re-

sources grows every day. Many sites provide valuable in-

formation, while others may have information that is

unreliable or misleading. This short guide contains im-

portant questions you should consider as you look for

health information online. Answering these questions

when you visit a new site will help you evaluate the in-

formation you find. There are 10 things you should know:

1. Who runs this site? Any good health-related Web site

should make it easy for you to learn who is respon-

sible for the site and its information.
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2. Who pays for the site? It costs money to run a Web

site. The source of a Web site’s funding should be

clearly stated or readily apparent. For example, Web

addresses ending in “.gov” denote a federal govern-

ment-sponsored site. You should know how the site

pays for its existence. Does it sell advertising? Is it

sponsored by a drug company? The source of fund-

ing can affect what content is presented, how the

content is presented, and what the site owners want

to accomplish on the site.

3. What is the purpose of the site? This question is re-

lated to who runs and pays for the site. An “About

This Site” link appears on many sites; if it is there,

use it. The purpose of the site should be clearly stated

and should help you evaluate the trustworthiness of

the information.

4. Where does the information come from? Many health

and medical sites post information collected from

other Web sites or sources. If the person or organi-

zation in charge of the site did not create the infor-

mation, the original source should be clearly labeled.

5. What is the basis of the information? In addition to

identifying who wrote the material you are reading,

the site should describe the evidence that the mate-

rial is based on. Medical facts and figures should have

references (such as to articles in medical journals).

Also, opinions or advice should be clearly set apart

from information that is “evidence based” (that is,

based on research results).

6. How is the information selected? Is there an edito-

rial board? Do people with excellent medical quali-

fications review the material before it is posted?

7. How current is the information? Web sites should be

reviewed and updated on a regular basis. It is partic-

ularly important that medical information be cur-

rent. The most recent update or review date should

be clearly posted. Even if the information has not

changed, you want to know whether the site owners

have reviewed it recently to ensure that it is still valid.

8. How does the site choose links to other sites? Web sites

usually have a policy about how they establish links

to other sites. Some medical sites take a conservative

approach and don’t link to any other sites. Some link

to any site that asks, or pays, for a link. Others only link

to sites that have met certain criteria.

9. What information about you does the site collect,

and why? Web sites routinely track the paths visi-

tors take through their sites to determine what pages

are being used. However, many health Web sites ask

for you to “subscribe” or “become a member.” In

some cases, this may be so that they can collect a

user fee or select information for you that is rele-

vant to your concerns. In all cases, this will give the

site personal information about you.

Any credible health site asking for this kind of in-

formation should tell you exactly what they will and

will not do with it. Many commercial sites sell “ag-

gregate” (collected) data about their users to other

companies, information such as what percentage of

their users are women with breast cancer, for exam-

ple. In some cases, they may collect and reuse infor-

mation that is “personally identifiable,” such as your

ZIP code, gender, and birth date. Be certain that you

read and understand any privacy policy or similar

language on the site, and don’t sign up for anything

that you are not sure you fully understand.

10. How does the site manage interactions with visitors?

There should always be a way for you to contact the

site owner if you run across problems or have ques-

tions or feedback. If the site hosts chat rooms or

other online discussion areas, it should tell visitors

what the terms of using this service are. Is it mod-

erated? If so, by whom, and why? It is always a good

idea to spend time reading the discussion without

joining in, so that you feel comfortable with the en-

vironment before becoming a participant.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. The three main proposed mechanisms for

acupuncture are:

a.

b.

c.

2. Name five side effects of laetrile treatment:

a.

b.

c.

d.

e.

3. Name three places where information about com-

plementary and alternative medicine (CAM) prac-

tices can be obtained:

a.

b.

c.

4. Important questions one should consider as one

looks for health information online are:

a.

b.
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c.

d.

e.

f.

g.

h.

i.

j.

TRUE/FALSE

Circle T for True and F for False.

5. T F Traditional Chinese medicine is based on the

presence of qi and its travel in the body through

the meridians, and the balance of yin and yang

that works with natural qi in the body.

6. T F Qi is believed to regulate spiritual, emotional,

mental, and physical balance and to be influ-

enced by the opposing forces of yin and yang.

7. T F Traditional Chinese medicine practices (in-

cluding acupuncture, herbs, diet, massage, and

meditative physical exercise) all are intended

to improve the flow of qi.

8. T F Meridians exist in a form that can be identi-

fied by Western scientists.

9. T F One of the main reasons Americans seek

acupuncture treatment is to relieve chronic

pain, especially from conditions such as arthri-

tis or lower back disorders.

10. T F Laetrile is an effective compound that has been

used as an anticancer treatment in humans

worldwide.

11. T F The term laetrile is an acronym used to describe

a purified form of the chemical amygdalin.

12. T F The names laetrile, Laetrile, and amygdalin

mean the same product.

13. T F The laetrile/amygdalin manufactured in Mexico

is made from crushed apricot pits.

14. T F Laetrile is commonly given intravenously over

a period of time and then orally as maintenance

therapy (treatment given to help extend the

benefit of previous therapy). The side effects of

laetrile treatment are usually fairly mild.

15. T F The side effects of laetrile are similar regard-

less of the method of administration.

16. T F St.-John’s-wort is classified as a dietary sup-

plement by the U.S. Food and Drug Adminis-

tration (FDA).

17. T F The composition of St.-John’s-wort and how

it might work are well understood.

18. T F Scientific evidence shows that St.-John’s-wort

is useful for treating mild to moderate depres-

sion but is of no benefit in treating major de-

pression of moderate severity.

19. T F Since St.-John’s-wort is classified by FDA as a

dietary supplement, it is safe and has no side

effects.

20. T F Regarding CAM, a nurse must be able to an-

swer patient’s questions and evaluate informa-

tion before providing advice.

21. T F Healthcare practitioners are obligated to pro-

vide complementary and alternative medical

treatments and practices in general, and those

particular practices used for your specific

health problems.

22. T F CAM practitioners do not have to be certified

in the United States.
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OBJECTIVES

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

following:

1. Describe the appropriate methods for the safe handling, storage, and prepa-

ration of food to prevent illness by:

a. recognizing agents that cause food-borne illness.

b. knowing ways to minimize contamination.

c. becoming familiar with regulations regarding the protection of food.

2. Describe the appropriate methods for handling, storing, and preparing

food to conserve nutrients by becoming knowledgeable about:

a. nutrition labeling.

b. pasteurization, enrichment, and fortification of foods.

GLOSSARY

Bacteria: small unicellular microorganisms. They are spherical (cocci), rod

shaped (bacilli), comma shaped (vibrios), or spiral (spirochetes). The symp-

toms produced by the bacteria depend on the type of bacteria ingested.

Enrichment: the addition of thiamin, niacin, riboflavin, and iron to bread

and cereal products. The amount added to foods is set by the federal

government.
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Fortification: the addition of one or more nutrients not

originally present in the food.

GRAS: generally recognized as safe. These are additives

that have been used for a long time without known ill

effects. Substances and additives sanctioned by the

FDA prior to 1958.

Pasteurization: the practice of heating milk to 140°F for

30 seconds to kill disease-producing bacteria, or to

161°F for 15 seconds.

Restoration: replacing food nutrients that were present

before processing but were destroyed by the processing.

URI: upper respiratory infection.

Virus: a minute microorganism much smaller than a bac-

terium. It has no independent cell activity. Viruses

reproduce inside a host cell. More than 200 disease-

producing viruses have been identified.

BACKGROUND INFORMATION

No matter how thorough an individual’s knowledge is

regarding the nutritional value of foods, unless the food

is safe, there can be no optimal diets. No matter how

carefully selected, food can only provide nourishment

and health if it has been handled in such a way that it is

neither contaminated nor a source of food-borne illness.

Certain organisms that are transmitted to humans

through food cause illness and sometimes death.

Modern food technology and sanitation practices have

greatly reduced the threat of commercial food contami-

nation. Food labelings have enabled consumers to be

aware of the contents of food purchased. However, unsafe

food-handling practices and nutrient losses from food

preparation persist and continue to create problems even

in modern societies. This is especially true in any group-

eating environments, including healthcare facilities, shel-

ter and retirement centers, schools, and restaurants.

Information on food safety has been derived from the

following Web sites of U.S. government agencies:

1. U.S. Department of Agriculture (USDA): www.usda.gov

2. Food Safety Inspection Service of the USDA: www.fsis.

gov

3. Food and Drug Administration: www.fda.gov

4. Centers for Disease Controls: www.cdc.gov

5. A combined government Web site: www.foodsafety.gov

Once you reach a Web site, you can search for such

relevant words or phrases as:

• Salmonella

• Food poisoning

• Recalls

• Meat contamination

As for nutrient status in foods, the two most common

government Web sites are:

1. U.S. Department of Agriculture: www.usda.gov

2. Food and Drug Administration: www.fda.gov

Once you reach a Web site, you can search for relevant

words or phrases such as:

• Enrichment

• Cooking and nutrients

• Food labels

AC T I VI T Y 1 : 

Food Safety

CAUSES OF FOOD-BORNE ILLNESS

The three most common biological agents of illness that

are transmitted to people from the food supply are bac-

teria, parasites, and viruses. The two most common fac-

tors causing transmission are human carelessness and

lack of knowledge of food handling. Examples of causative

factors include:

1. Contamination of the water supply

2. Sewage seeping into livestock food

3. Poor personal hygiene—for example, from the oral-

fecal route, not washing hands after using the toilet

4. Improper storage of raw foods, especially eggs,

meats, fish, poultry, and dairy products

5. Improper storage of cooked foods—for example,

using deep pans for storage of hot food, which slows

the cooling of food

6. Improper preparation of foods—for example, under-

cooking food, especially pork and pork products

7. Improper holding temperatures—that is, above 40°F

and below 140°F; improper thawing of frozen food,

such as at room temperature

8. Poor health practices, especially in group settings;

examples include sneezing and coughing onto food,

blowing nose over food, not washing hands before

handling food, and handling food with hands that

have open sores or boils

9. Contamination by organisms transmitted from food

handler to food or equipment and cross-contamination

between foods

10. Lack of knowledge by food handlers of the potential

hazards of the organisms they carry

For reference purposes, Table 13-1 describes the char-

acteristics of some common food-borne diseases.

BACTERIA AND FOOD TEMPERATURE

To minimize the risk of food-borne illnesses, all individ-

uals should take care to keep food clean to prevent bac-

teria from multiplying, and to adequately cook fresh and

frozen meat, fish, poultry, and eggs.

The majority of cases of food poisoning are from bac-

teria or toxin from the bacteria. If we know what causes

bacteria to multiply, we can take preventive measures.

Given a few pathogens and favorable conditions, a harm-

less food can quickly become a source of illness.
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TABLE 13-1 Characteristics of Different Food-Borne Diseases

Disease and Organism 

That Causes It Source of Illness Symptoms Prevention Methods

Salmonellosis Salmonella

(bacteria; more than 1,700

kinds)

Staphylococcal food

poisoning

Staphylococcal enterotoxin

(produced by

Staphylococcus aureus

bacteria)

Botulism

Botulinum toxin (produced

by Clostridium botulinum

bacteria)

Perfringens food poisoning

Clostridium perfringens

(rod-shaped bacteria)

Shigellosis (bacillary

dysentery)

Shigella (bacteria)

May be found in raw meats,

poultry, eggs, fish, milk,

and products made with

them. Multiplies rapidly at

room temperature.

The toxin is produced when

food contaminated with

the bacteria is left too long

at room temperature.

Meats, poultry, egg prod-

ucts, tuna, potato and

macaroni salads, and

cream-filled pastries are

good environments for

these bacteria to produce

toxin.

Bacteria are widespread in

the environment. However,

bacteria produce toxin

only in an anaerobic (oxy-

genless) environment of

little acidity. Types A, B,

and F may result from in-

adequate processing of

low-acid canned foods,

such as green beans,

mushrooms, spinach,

olives, and beef. Type E

normally occurs in fish.

Bacteria are widespread in

environment. Generally

found in meat and poultry

and dishes made with

them. Multiply rapidly

when foods are left at

room temperature too

long. Destroyed by

cooking.

Food becomes contaminated

when a human carrier with

poor sanitary habits han-

dles liquid or moist food

that is then not cooked

thoroughly. Organisms

multiply in food stored

above room temperature.

Found in milk and dairy

products, poultry, and

potato salad.

Onset: 12–48 hours after eat-

ing. Nausea, fever,

headache abdominal

cramps, diarrhea, and

sometimes vomiting.

Can be fatal in infants, the

elderly, and the infirm.

Onset: 1–8 hours after eating.

Diarrhea, vomiting, nausea,

abdominal cramps, and

prostration.

Mimics flu. Lasts 24–48

hours. Rarely fatal.

Onset: 8–36 hours after eat-

ing. Neurotoxic symptoms,

including double vision, in-

ability to swallow, speech

difficulty, and progressive

paralysis of the respiratory

system.

Obtain medical help immedi-

ately. Botulism can be fatal.

Onset: 8–22 hours after eat-

ing (usually 12). Abdominal

pain and diarrhea.

Sometimes nausea and

vomiting.

Symptoms last a day or less

and are usually mild. Can

be more serious in older or

debilitated people.

Onset: 1–7 days after eating.

Abdominal pain, cramps,

diarrhea, fever, sometimes

vomiting, and blood, pus,

or mucus in stools.

Can be serious in infants, the

elderly, or debilitated

people.

Handling food in a sanitary

manner.

Thorough cooking of foods.

Prompt and proper refrigera-

tion of foods.

Sanitary food handling

practices.

Prompt and proper refrigera-

tion of foods.

Using proper methods for

canning low-acid foods.

Avoidance of commercially

canned low-acid foods with

leaky seals or with bent,

bulging, or broken cans.

Toxin can be destroyed after 

a can is opened by boil-

ing contents hard for 

10 minutes—not 

recommended.

Sanitary handling of foods,

especially meat and meat

dishes and gravies.

Thorough cooking of foods.

Prompt and proper

refrigeration.

Handling food in a sanitary

manner.

Proper sewage disposal.

Proper refrigeration of foods.

continues
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TABLE 13-1 (continued)

Disease and Organism 

That Causes It Source of Illness Symptoms Prevention Methods

Campylobacterosis

Campylobacter jejuni (rod-

shaped bacteria)

Gastroenteritis

Yersinia enterocolitica (non-

spore-forming bacteria)

Cereus food poisoning

Bacillius cereus (bacteria

and possibly their toxin)

Cholera

Vibrio cholera (bacteria)

Hemorrhagic colitis (gas-

troenteritis, intestinal dis-

orders) Escherichia coli

O157:H7 (entero- hemor-

rhagic E. coli or EHEC)

Parahaemolyticu food

poisoning

Vibrio parahaemolyticus

(bacteria)

Bacteria found on poultry,

cattle, and sheep and can

contaminate the meat and

milk of these animals.

Chief food sources: raw

poultry and meat and un-

pasteurized milk.

Ubiquitous in nature, carried

in food and water. Bacteria

multiply rapidly at room

temperature, as well as at

refrigerator temperatures

(4° to 9°C). Generally

found in raw vegetables,

meats, water, and unpas-

teurized milk.

Illness may be caused by the

bacteria, which are wide-

spread in the environment,

or by an enterotoxin cre-

ated by the bacteria. Found

in raw foods. Bacteria mul-

tiply rapidly in foods stored

at room temperature.

Found in fish and shellfish

harvested from waters con-

taminated by human

sewage. (Bacteria may also

occur naturally in Gulf

Coast waters.) Chief food

sources: seafood, especially

types eaten raw (such as

oysters).

Undercooked or raw ham-

burger (ground beef) has

been implicated in many of

the documented outbreaks;

however, E. coli O157:H7

outbreaks have implicated

alfalfa sprouts, unpasteur-

ized fruit juices, dry-cured

salami, lettuce, game meat,

and cheese curds. Raw

milk was the vehicle in a

school outbreak in Canada.

Organism lives in salt water

and can contaminate fish

and shellfish. Thrives in

warm weather.

Onset: 2–5 days after eating.

Diarrhea, abdominal

cramping, fever, and some-

times bloody stools.

Lasts 2–7 days.

Onset: 2–5 days after eating.

Fever, headache, nausea,

diarrhea, and general

malaise. Mimics flu.

An important cause of gas-

troenteritis in children.

Can also infect other age

groups and, if not treated,

can lead to other more seri-

ous diseases (such as lym-

phadenitis, arthritis, and

Reiter’s syndrome).

Onset: 1–18 hours after eat-

ing. Two types of illness: 

(1) abdominal pain and di-

arrhea, and (2) nausea and

vomiting.

Lasts less than a day.

Onset: 1–3 days.

Can range from “subclinical”

(a mild uncomplicated bout

with diarrhea) to fatal (in-

tense diarrhea with dehy-

dration). Severe cases

require hospitalization.

The illness is characterized by

severe cramping (abdomi-

nal pain) and diarrhea,

which is initially watery but

becomes grossly bloody.

Occasionally vomiting oc-

curs. Fever is either low-

grade or absent. The illness

is usually self-limited and

lasts for an average of 8

days. Some individuals ex-

hibit watery diarrhea only.

Onset: 15–24 hours after eat-

ing. Abdominal pain, nau-

sea, vomiting, and

diarrhea. Sometimes fever,

headache, chills, and

mucus and blood in the

stools.

Lasts 1–2 days. Rarely fatal.

Thorough cooking of foods.

Handling food in a sanitary

manner.

Avoiding unpasteurized milk.

Thorough cooking of foods.

Sanitizing cutting instru-

ments and cutting boards

before preparing foods that

are eaten raw.

Avoidance of unpasteurized

milk and unchlorinated

water.

Sanitary handling of foods.

Thorough cooking of foods.

Prompt and adequate refrig-

eration.

Sanitary handling of foods.

Thorough cooking of seafood.

Handling food in a sanitary

manner. Thorough cook-

ing of foods. Prompt and

proper refrigeration of

foods.

Sanitary handling of foods.

Thorough cooking of seafood.

continues
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TABLE 13-1 (continued)

Disease and Organism 

That Causes It Source of Illness Symptoms Prevention Methods

Gastrointestinal disease

Enteroviruses rotaviruses

parvoviruses

Hepatitis

Hepatitus A virus

Listeriosis

L. Monocytogenes.

Mycotoxicosis

Mycotoxins (from molds)

Viruses exist in the intestinal

tract of humans and are

expelled in feces.

Contamination of foods

can occur in three ways:

(1) when sewage is used to

enrich garden/farm soil;

(2) by direct hand-to-food

contact during the prepa-

ration of meals; and (3)

when shellfish-growing

waters are contaminated

by sewage.

Chief food sources: shellfish

harvested from contami-

nated areas, and foods that

are handled a lot during

preparation and then eaten

raw (such as vegetables).

Associated with such foods as

raw milk, supposedly pas-

teurized fluid milk,

cheeses (particularly soft-

ripened varieties), ice

cream, raw vegetables, fer-

mented raw-meat

sausages, raw and cooked

poultry, raw meats (all

types), and raw and

smoked fish. Its ability to

grow at temperatures as

low as 3°C permits multi-

plication in refrigerated

foods.

Produced in foods that are

relatively high in moisture.

Chief food sources: beans

and grains that have been

stored in a moist place.

Onset: After 24 hours.

Severe diarrhea, nausea, and

vomiting. Respiratory

symptoms.

Usually lasts 4–5 days but

may last for weeks.

Jaundice, fatigue. May cause

liver damage and death.

The onset time to serious

forms of listeriosis is un-

known but may range from

a few days to 3 weeks. The

onset time to gastrointesti-

nal ymptoms is unknown

but is probably greater

than 12 hours.

The manifestations of listerio-

sis include septicemia,

meningitis (or meningoen-

cephalitis), encephalitis,

and intrauterine or cervical

infections in pregnant

women, which may result

in spontaneous abortion

(2nd/3rd trimester) or still-

birth. The onset of the

aforementioned disorders

is usually preceded by 

influenza-like symptoms

including persistent fever.

It was reported that gas-

trointestinal symptoms

such as nausea, vomiting,

and diarrhea may precede

more serious forms of liste-

riosis or may be the only

symptoms expressed.

May cause liver and/or kidney

disease.

Sanitary handling of foods.

Use of pure drinking water.

Adequate sewage disposal.

Adequate cooking of foods.

Sanitary handling of foods.

Use of pure drinking water.

Adequate sewage disposal.

Adequate cooking of foods.

Handling food in a sanitary

manner. Thorough cook-

ing of foods. Prompt and

proper refrigeration of

foods.

Checking foods for visible

mold and discarding those

that are contaminated.

Proper storage of susceptible

foods.

continues
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Bacteria thrive in foods that are moist, warm, good

sources of protein, and low in acid. A few thrive in the ab-

sence of oxygen supply (anaerobic). These bacteria are

usually in home-canned low-acid foods where they pro-

duce the deadly botulism toxin.

The time-temperature factor is critical in preventing

bacteria from multiplying. After purchasing food, it is

essential to minimize the opportunity for bacteria incu-

bation by properly storing, preparing, and handling food.

Figure 13-1 depicts the effects of temperature on poten-

tial disease-producing organisms.

Observation of safe food preparation practices is an ef-

fective way to prevent food-borne illness. These practices,

which all family members should observe, are listed below.

SAFE FOOD-PREPARATION PRACTICES

Observe personal hygiene:

1. Hands should always be clean whenever food is han-

dled. Hot water and soap should be used to wash

hands after going to the bathroom, before handling

cooked foods, and after handling raw food.

2. A person who is ill should not prepare food.

3. During food preparation, contact between hands and

the mouth, nose, or hair should be avoided, as should

coughing and sneezing over foods. Tissues or hand-

kerchiefs should be used to prevent contamination.

4. Tasting food with fingers and utensils used during

preparation is not advised, even if the cooking tem-

perature is very hot.

The following guidelines apply to the food environment:

1. All kitchen equipment and utensils should be thor-

oughly cleaned before being used with any foods.

2. Cooked foods should not be allowed to stand at room

temperature for more than two to three hours when-

ever feasible. Exposure of food to temperatures be-

tween 5°C and 60°C (40°F and 140°F) should be kept

to a minimum. The practice of preparing foods a day

or several hours before eating should be done with

care and avoided if possible.

3. Hot foods should never be allowed to cool slowly to

room temperature before refrigerating. The slow cool-

ing period provides an ideal growth temperature for

bacteria. Foods should be refrigerated immediately

after removing from a steam table or warming oven.

A shallow pan, cold running water, or ice bath can be

used to cool foods rapidly for storage. A large amount

of food in a big container requires additional cooling

time before all the contents are below 7°C (45°F), po-

tentially creating an environment for bacteria to

grow.

4. When leftovers are served, the food should be heated

until all parts reach a temperature of 74°C (165°F).

This destroys all vegetative cells of bacteria. Whenever

applicable, food should be chopped into small pieces

and boiled to destroy any susceptible vegetative cells

of the bacteria. No cooling should be permitted after

preparation—the food should be served hot.

5. Certain popular foods—stuffed turkey, gravies, cream

pies and puddings, sandwiches, and salads—are

TABLE 13-1 (continued)

Disease and Organism 

That Causes It Source of Illness Symptoms Prevention Methods

Giardiasis

Giardia lamblia (flagellated

protozoa)

Amebiasis

Entamoeba histolytica

(amoebic protozoa)

Source: C. L. Ballentine and M. L. Herndon, FDA Consumer, July–August 1982, pp. 25–28.

Protozoa exist in the intes-

tinal tract of humans and

are expelled in feces.

Contamination of foods

can occur in two ways: 

(1) when sewage is used to

enrich garden/farm soil;

and (2) by direct hand-to-

food contact during the

preparation of meals. Chief

food sources: foods that

are handled a lot during

preparation.

Diarrhea, abdominal pain,

flatulence, abdominal dis-

tention, nutritional distur-

bances, “nervous”

symptoms, anorexia, nau-

sea, and vomiting.

Tenderness over the colon or

liver, loose morning stools,

recurrent diarrhea, change

in bowel habits, “nervous”

symptoms, loss of weight,

and fatigue. Anemia may be

present.

Sanitary handling of foods.

Avoidance of raw fruits and

vegetables in areas where

the protozoa is endemic.

Proper sewage disposal.

Sanitary handling of foods.

Avoidance of raw fruits and

vegetables in areas where

the protozoa is endemic.

Proper sewage disposal.
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frequent culprits in food poisoning. When preparing

roast turkey, do not stuff the bird but cook the stuff-

ing separately. If turkey is stuffed with raw fillers,

avoid stuffing it the night before. If stuffing is cooked

separately, it should be cooked immediately after mix-

ing, especially if in a large quantity. Stuffing is an ex-

cellent place for bacteria to grow, and if a large

amount of lukewarm stuffing is permitted to stand

at room temperature, the organisms will surely

multiply.

6. Gravies and broths are quite susceptible to bacterial

contamination, especially as leftovers. These foods

should be placed in the refrigerator as soon as possi-

ble. Gravy or broth should not be held in the refrig-

erator more than one or two days, and it should be re-

heated or boiled for several minutes before serving. A

reheated dressing should not be permitted to stay at

room temperature.

7. Cream pies and puddings are also often involved in

food poisoning. People dislike keeping these items in

the refrigerator, because they can become soggy.

However, leaving them at room temperature can

allow bacteria to multiply rapidly. Ideally, such pas-

tries should be prepared as close to serving time as

possible.

8. Items such as ham sandwiches, turkey and chicken

salads, and deviled eggs require special attention. One

good practice is to freeze the sandwiches immediately

after preparation and thaw them whenever they are

needed. Chicken salads may be prepared by using

frozen chicken cubes, which will thaw as the salad

stands. The entire salad dish should be kept cool.

CASE HISTORIES OF FOOD POISONING IN

THE UNITED STATES

Salmonella

On April 12, 2008, the Food and Drug Administration

(FDA) announced that at least 21 people in 13 states have

been diagnosed with salmonellosis that was caused by

the same strain of Salmonella that was found in the re-

cently recalled unsweetened Puffed Rice and unsweet-

ened Puffed Wheat Cereals produced by Malt-O-Meal.

The recalled products were distributed nationally

under the Malt-O-Meal brand name as well as under pri-

vate label brands including Acme, America’s Choice, Food

Club, Giant, Hannaford, Jewel, Laura Lynn, Pathmark,

Shaw’s, ShopRite, Tops, and Weis Quality.

Salmonella is a type of bacteria that can cause serious

and sometimes fatal infections in young children, frail

or elderly people, and others with weakened immune sys-

tems. Symptoms of food-borne Salmonella infection in-

clude nausea, vomiting, fever, diarrhea, and abdominal

cramps. In persons with poor health or weakened im-

mune systems, Salmonella can invade the bloodstream

and cause life-threatening infections.

Listeriosis

On November 13, 2000, healthcare providers at a hospi-

tal in Winston-Salem, North Carolina, contacted the local

health department about three cases of listeriosis within

a 2-week period in recent Mexican immigrants.

The FDA together with the local authorities investi-

gated this outbreak of Listeria monocytogenes infections,

implicating noncommercial, homemade, Mexican-style

fresh soft cheese produced from contaminated raw milk

sold by a local dairy farm as the causative agent.

250°F

240 Canning temperatures for low-acid

vegetables, meat, and poultry in

pressure canner.

212 Canning temperatures for fruits,

tomatoes, and pickles in waterbath

canner.

165 Cooking temperatures destroy most

bacteria. Time required to kill bacteria

decreases as temperature is increased.

140 Warming temperatures prevent

growth but allow survival of some

bacteria.

125 Some bacterial growth may occur.

Many bacteria survive.

60 Danger zone

Foods held more than 2 hours in this

zone are subject to rapid growth of

bacteria and the production of toxins

by some bacteria.

40 Some growth of food poisoning

bacteria may occur.

32 Cold temperatures permit slow growth

of some bacteria that cause spoilage.

0 Freezing temperatures stop growth

bacteria, but may allow bacteria to

survive. Foods can spoil at

temperatures below freezing. Do not

store food above 10° for more than a

few weeks.

Do not store raw meats for more than

5 days or poultry, fish, or ground meat

for more than 2 days in the

refrigerator.

FIGURE 13-1 Temperature Guide to Food Safety

Source: Distributed by the U.S. Department of Agriculture.
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Culturally appropriate education efforts are impor-

tant to reduce the risk for L. monocytogenes transmis-

sion through Mexican-style fresh soft cheese.

All patients were Hispanic and 10 were pregnant

women. Infection with L. monocytogenes resulted in five

stillbirths, three premature deliveries, and two infected

newborns. On hospital admission, the women reported

symptoms that included fever, chills, headache, abdom-

inal cramps, stiff neck, vomiting, and photophobia.

Patients had eaten the following food items purchased

from door-to-door vendors: Queso fresco, a Mexican-style

fresh soft cheese; and hotdogs. Illness was not associated

with purchases at specific markets or supermarkets, eat-

ing raw fruits or vegetables, deli products, other cheeses

(e.g., American, cheddar, mozzarella, and blue/Gorgonzola),

or other dairy products.

Various members of the Hispanic immigrant commu-

nity made the Mexican-style fresh soft cheese from raw

milk in their homes. Inspectors found unlabeled home-

made cheese in all three of the small local Latino grocery

stores they visited in Winston-Salem. In addition, many

persons regularly sold the cheese in parking lots and by

going door to door. Owners of two local dairies reported

selling raw milk. Milk samples were obtained from these

two Forsyth County dairies and from three dairies in

neighboring counties. L. monocytogenes isolates were

obtained from nine patients, three cheese samples from

two stores, one cheese sample from the home of a pa-

tient, and one raw milk sample from a manufacturing

grade dairy.

As a result of this outbreak, North Carolina health au-

thorities stopped the sale of raw milk by the dairy farm

to noncommercial processors and educated store owners

that it is illegal to sell unregulated dairy products.

Officials cited the outbreak as sufficient reason to

strengthen laws prohibiting the sale of raw milk except

to regulated processors.

Despite laws prohibiting the sale and consumption of

raw milk and raw milk products, such practices persist in

some communities as a result of consumers’ taste pref-

erences and for cultural reasons. The popularity of queso

fresco has resulted in several outbreaks in Hispanic com-

munities since the 1980s. In 1985, an outbreak of septic

abortions attributed to L. monocytogenes occurred

among Hispanics in Los Angeles and Orange counties,

California. In 1997, three outbreaks occurred in Hispanic

communities in northern California and Washington.

Because queso fresco in these communities is pro-

duced in private homes, food safety regulations are diffi-

cult to enforce. However, the following approaches have

some success:

1. Massive education programs using Spanish-speaking

health providers with background on cultural prac-

tices. The targets are Hispanic consumers, especially

pregnant women.

2. Intense training of grandmothers in the Hispanic

communities since they are usually the ones making

the soft cheeses.

3. Stringent regulatory action on use of raw milk and re-

sponsibility of sellers (vendors, grocery stores).

RESPONSIBILITIES OF HEALTH PERSONNEL

A health practitioner should emphasize the following

when educating a client, an institution, or the general

public:

1. Observe sanitary practices that minimize the likeli-

hood of food-borne illness.

2. Teach all family members the principles of cleanli-

ness.

3. Check closely for sanitary, safe practices being fol-

lowed among all personnel working in a healthcare

setting.

4. Make your clients aware that bacteria are a major

cause of food-borne illness, and that they thrive in a

warm, moist environment.

5. Foods kept at a temperature between 60°F and 125°F

for more than two hours may not be safe to eat.

6. Observe good hand-washing technique.

7. Advise individuals not to work with or around food

when they are ill or have any skin lesions.

8. If insecticides are used, counsel extreme caution in

cooking and eating areas to prevent contamination

of food.

9. Regularly inspect all areas where food is stored and

prepared.

10. Perform laboratory cultures on a regular basis in

healthcare facilities.

11. Encourage mandatory regular teaching of food per-

sonnel and demonstrations of appropriate tech-

niques of safe food handling.

12. Check the source of supply of food items (supplier).

13. Purchase only those food items that meet govern-

ment regulations for safety, such as pasteurized milk

and dairy products, USDA inspected meats, and fish.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. Describe five ways in which a food may be con-

taminated by a food handler.

a.

b.

c.

d.

e.
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2. The storage temperature of perishable foods must

be below °F or above °F in order

to retard the growth of bacteria.

a. 32, 200

b. 40, 140

c. 60, 170

d. 80, 190

3. What is the major causative agent in food-borne

illness? 

4. Describe how temperature and moisture affect the

growth of organisms. 

5. List five prevention methods for contamination of

foods.

a.

b.

c.

d.

e.

6. List the most common gastrointestinal symptoms

of food-borne illness. 

TRUE/FALSE

Circle T for True and F for False.

7. T F Leftover food should be cooled completely be-

fore it is refrigerated.

8. T F Cooking reduces the number of pathogenic

bacteria but does not destroy all of them.

9. T F Cooking may not provide protection against

food contaminated with staphylococcus.

10. T F Cooking destroys most parasites and viruses.

Case Study

You are invited to the residence of a friend who runs a day care

center for the elderly. She has six residents plus her own fam-

ily, and has hired a person to cook who has had no previous

training. While you are visiting, you observe the following pro-

cedures (comment on the food-handling practices in each in-

stance given):

11. A pot of homemade beef vegetable soup was made

the night before and left on the counter overnight

because there was not room to refrigerate it. The

cook is not concerned because she has plans to re-

heat it before serving.

12. The cook takes several cans of green beans from a

cupboard to heat and two of them are rusty at the

seams. One has a little leakage, but none of the

cans is bulging. Should you warn her not to use

them? Explain.

13. The cook assembles the ingredients for potato

salad before she begins preparation. She then

takes a break and runs a few errands before she

prepares the potato salad.

14. The cook takes the cutting board from under the

sink near the water pipes and cuts and finely

chops all the vegetables, fruits, and meats she

plans to use for the next two meals. She then puts

them in a deep, open pan and refrigerates them.

AC T I VI T Y 2 : 

Nutrient Conservation

Nutrients may also be lost during processing or preser-

vation of foods. At home, nutrients can also be lost dur-

ing storage, preparation, and cooking of foods.

Using good food-preparation methods to maximize

nutrient retention is especially important when the diet

is limited or low in certain nutrients. The following meas-

ures are recommended to minimize loss during storage,

preparation, and cooking.

STORAGE

1. Avoid bruising soft, fresh produce such as berries and

peaches.

2. Store perishable items at the recommended temper-

ature, usually in the refrigerator or freezer.

3. Store foods, except fresh meats, in containers that

allow little room for air to circulate, or wrap the foods

in moisture- and vapor-proof material.
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4. Package green vegetables in such a way that they stay

crisp. Keep them slightly moist, not wet. (Washed let-

tuce keeps well if wrapped loosely in a clean towel

and enclosed in a plastic bag.)

5. Store less perishable items (such as canned foods, dry

cereals, cooking oils) in a cool, dry place.

6. If foods are not stored in opaque or colored glass con-

tainers, store away from the light.

7. Use fresh foods as quickly after harvesting as possible.

8. Store food in glass jars in a dark place.

9. Plan for fast turnover of food on the shelf or in the re-

frigerator to avoid long storage times. Use leftovers as

soon as possible.

PREPARATION

1. Prepare fresh produce as close to time of use as is

practical.

2. Use a very sharp knife for cutting fresh produce.

3. Avoid soaking cut fruits and vegetables, especially if

they are your major source of any water-soluble

nutrients.

4. When appropriate, scrub vegetables instead of paring

them and leave them whole instead of cutting them.

5. If paring is desired, pare as thinly as possible. If prac-

tical (as for beets and potatoes), peel after cooking.

6. Use clean fresh vegetable parings for making stock

for soup.

7. Use the liquid from canned fruit as an ingredient in

homemade fruit punch.

8. Save time, fuel, and nutrients by eating raw fruits

and vegetables often.

9. Avoid reheating leftover cooked vegetables by using

them in cold salads.

10. Discard bruised or dried outside leaves of vegetables.

COOKING

1. Cook vegetables for the shortest time possible, just

until tender.

2. If cooking any type of vegetable in water, make sure

it is boiling rapidly before vegetable is added.

3. Cook vegetables in the smallest amount of water prac-

tical for the type of pan, but take care not to scorch

them. A small volume of water is especially helpful

to reduce nutrient loss when cooking vegetables that

are cut into small pieces. Cover the pan tightly to

minimize the amount of water needed.

4. Steam, microwave, or pressure cook clean, whole,

unpeeled vegetables.

5. Stir-fry vegetables the Asian way.

6. Plan meals so that vegetables can be served as soon as

they are cooked.

7. Heat canned vegetables in the liquid in which they

are packed.

8. Use cooking liquid from vegetables and drippings

from meat for gravy, sauces, soup stock, or for cook-

ing grains such as rice. Small amounts of cooking

liquid can be saved and stored in the freezer.

9. Do not add baking soda when cooking vegetables,

even though it makes green vegetables stay brightly

colored.

FOOD ADDITIVES AS NUTRIENTS

To process food and preserve nutrients, chemical sub-

stances are added to foods. While these procedures are

necessary, they have confused the consumer and changed

the nutrient content of many foods. In addition, new

foods are being introduced to the consumer daily for

which the nutrient content is unknown. Some measures

to protect and enlighten the consumer have been estab-

lished by the government.

The FDA enforces laws and regulations to ensure that

food is safe, wholesome, and properly labeled. Outside

substances are present, intentionally and accidentally, in

food as a result of processing, storage, or packaging.

Some substances are intentionally added to food to en-

hance its nutritional value. This takes two forms:

1. Enrichment: The addition of thiamin, niacin, ri-

boflavin, and iron to bread, flour, and cereal products

in amounts set by the government. The word restora-

tion is sometimes used when the addition of nutrients

to a food is to restore it to its original quality. These

are nutrients that have been lost through manufac-

turing or processing.

2. Fortification: Addition to food of one or more nutri-

ents not originally present or occurring only in

minute amounts. Some examples are: adding vitamin

D to milk, adding vitamins A and D to skim milk and

nonfat dry milk; adding iodine to salt; and adding flu-

oride to water.

Nonnutritive additives do not improve quality. They

preserve food and prevent unwanted changes (for exam-

ple, antioxidants).

All additives to food must be approved by the FDA.

There is a category of additives generally recognized as

safe (known as GRAS). These substances are sanctioned

by the FDA and have been in widespread use over a long

period of time without known ill effects. All others must

undergo rigid testing before being added to foods.

To protect consumers and educate them about their

nutrient intakes, the FDA has established regulations for

food labeling.

Nutritional labeling is mandatory on FDA-regulated

products as of January 1993 (see Chapter 1). There is a

standardized format for presenting the information.

SUMMARY

The government’s role and the individual’s role in con-

serving nutrients are important considerations for health

personnel.

61370_CH13_203_214.qxd 4/14/09 10:12 AM Page 212

CHAPTER 13 FOOD ECOLOGY 213

Safeguarding the food supply, appropriate selection and

purchase of foods, label reading, and knowledge of nutri-

tion principles can prevent illness and improve health.

RESPONSIBILITIES OF HEALTH PERSONNEL

When counseling a client, an institution, or the general

public, a health practitioner should do the following:

1. Teach clients that many foods lose nutrients, espe-

cially vitamins, during storage.

2. Teach clients that food storage at warm temperatures

increases nutrient loss as well as bacterial and insect

growth.

3. Make clients aware that nutrients are lost by unnec-

essary trimming, dissolving, soaking, or cooking

foods in water.

4. Teach clients that nutrients are lost by overcooking.

5. Teach clients and families that proper food storage,

preparation, and cooking techniques can improve

their nutritional status.

6. Educate consumers about the advantages of properly

reading nutrition labels.

7. Encourage clients to learn the general principles of

nutrition.

8. Encourage food producers to maintain high-quality

products.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. Nutrition labeling is not mandatory in which two

circumstances?

a.

b.

2. List three advantages to nutrition labeling.

a.

b.

c.

3. Identify three practices to preserve nutrient con-

tent of foods during storage.

a.

b.

c.

4. Identify at least six food preparation and cooking

practices that keep nutrient loss at a minimum.

a.

b.

c.

d.

e.

f.

Define the following terms:

5. Enrichment 

6. Fortification 

7. Restoration 

8. Name two types of food additives and give one ex-

ample of each.

a.

b.
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OBJECTIVES

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

following:

1. Define the principles of diet therapy.

2. Explain the objectives of diet therapy.

3. Describe the methods used to adapt a normal diet to treat a specific clin-

ical disorder.

4. Identify the most common therapeutic diets used in clinical care.

GLOSSARY

Acculturation: traditions, values, or religious beliefs that compose a way of life

(see Chapter 2).

Ascites: an abnormal accumulation of fluid in the peritoneal cavity resulting

in distention of the abdomen.

Diet therapy: The use of any diet for restoring or maintaining optimal nutri-

tional status and body homeostasis.

Distention: stretching, enlarging.

Edema: abnormal accumulation of fluid in body tissues (intercellular space).

Gastritis: inflammation of the stomach.

Liquid diet: a modified diet consisting of foods that pour or become liquid at

body temperature (see Activity 2).
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Mechanically altered diet: a regular diet that has been

modified in texture and/or seasoning, depending on

the medical needs of the patient (see Activity 2).

Milieu: surroundings, environment.

Modified diet: a regular diet that has been altered to meet

specific requirements of individuals with a disease or

disorder.

Peritoneal: pertaining to the serous membrane lining

the walls of the abdominal and pelvic cavities.

Satiety: feeling of fullness, satisfaction.

BACKGROUND INFORMATION

Basic Principles

Therapeutic nutrition is based on the modification of the

nutrients or other aspects of a normal diet to meet a per-

son’s nutritional needs during an illness. An understand-

ing of the basics of normal nutrition is a prerequisite to

the study of the principles of diet therapy. A nurse’s back-

ground in anatomy, physiology, and pathophysiology will

facilitate the clinical application of these principles.

The purpose of diet therapy is to restore or maintain

an acceptable nutritional status of a patient. This is ac-

complished by modifying one or more of the following as-

pects of the diet:

1. Basic nutrient(s)

2. Caloric contribution

3. Texture or consistency

4. Seasonings

In adapting a normal diet to treat a disease, one or

more of these modifications may be needed to restore or

maintain the good nutritional status of a given patient.

In general, all therapeutic diets must consider physical

factors, clinical disorders, and the patient’s total

acculturation.

In many cases the patient may require an alteration of

feeding methods in order to accomplish the stated pur-

pose of diet therapy. It may also become necessary to

alter the feeding intervals. These changes will be dis-

cussed in Activity 2.

The nurse’s role is critical in helping a patient adjust

to a modified diet by acting as the coordinator, inter-

preter, and teacher of diet therapy. Meeting the patient’s

nutritional needs involves the coordination of the med-

ical, dietary, and nursing staff. In larger hospitals, the

nurse maintains liaisons among the patient, the physi-

cian, and the dietitian; assists the patient at meals; ob-

serves the patient’s response to foods and beverages;

charts pertinent information; and supports and supple-

ments the primary instruction given by the dietitian. In

small hospitals, nursing homes, and community nurs-

ing services, the nurse may be responsible for planning,

supervising, and teaching the modified diet. In many

cases, the nurse may need to interpret the diet and make

food selections both for the patient and the kitchen

personnel.

It is important to emphasize that in the practice of med-

ical nutrition therapy one must consider the following:

1. The professional healthcare providers in each clinic,

hospital, or other medical institution practice diet

therapy according to their experience, available re-

sources and cultural preferences of the patients in

addition to the medical diagnosis and treatment. So,

the details about any dietary regimen may differ from

those presented in this book. Your instructor will ex-

plain the status where applicable.

2. The Internet is a valuable tool that helps both care

providers and patients to learn more about the di-

etary care the patient is receiving. Therefore, it is im-

portant to access a specific Web site using a popular

search engine where applicable.

Kinds and Uses of Exchange Lists

Exchange lists for calculating various modified diets are

employed by nutritionists, dietitians, and other health

professionals to accurately calculate the amounts and

kinds of foods required. These include exchange lists for

diabetes, weight reduction or gain, renal disorders, and

phenylketonuria. The bases for all these lists are the food

groups for selecting a balanced diet. Food lists are clas-

sified primarily on their key nutrients, all the foods in a

particular group having approximately the same set of

nutrients. When diets are calculated, for whatever reason,

the recommended servings are intended to provide at

least 80 percent of the RDAs/DRIs for all nutrients. When

the health professional instructs a client, he or she does

not use the figures from nutrients when instructing.

Instead, figures are given in terms of foods that will meet

the nutrient requirement. The Food Guide Pyramid,

therefore, is very practical. The patient can use it to plan

menus, order meals in restaurants, and make grocery

lists. Checking the foods selected from each group can

give the patient and counselor an estimate of how ade-

quate the diet is. The food groups do not account for eth-

nic and mixed dishes, and will need to be interpreted

according to variations acceptable to the client.

Supplements to the food groups can be added whenever

the diet is not adequate for a particular individual.

The Food Exchange System of Dietary Control

Created by the American Dietetic Association and the

American Diabetes Association, this system is widely used

in planning all kinds of diets. It is based on exchange

lists, which group foods according to their carbohydrate,

protein, and fat content. Caloric content of the diet can

be calculated when these are known. Diets can therefore

be designed to modify basic nutrients, energy value, tex-

ture, and/or seasonings (primarily sodium content) (see
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Activity 3). The percentage of each of the energy nutri-

ents (carbohydrate, protein, and fat) in the diet can be fig-

ured to meet the dietary guidelines for Americans. The

exchange system is presented in Appendix F.

Renal Diet Exchange System

For patients with renal disease, the exchange lists be-

come even more detailed. These individuals must be able

to pick foods from each of the lists in a renal exchange

diet that do not exceed their prescribed levels of sodium,

potassium, calcium, and protein, as well as managing

total calories and any fluid restrictions. Renal patients

are usually counseled several times by the health team

and closely followed to assess compliance and needed nu-

trient changes. Since these diets are very individualized,

an exchange list for renal patients is not included in this

book. See Chapter 20 for details on the treatment of renal

disorders.

Exchange Lists for Phenylketonuria (PKU)

According to the nature of the metabolic error that

causes the birth of an infant with PKU, the exchanges

are created for two main purposes: to furnish adequate

nutrition for rapid growth and a healthy child, while

keeping the phenylalanine level low enough to prevent

the mental retardation and other unacceptable changes

that take place when rigid diet control is not imposed.

The exchange lists for PKU infants and children are

not within the scope of this book, but the health profes-

sional should be aware that these lists are available and

be proficient in providing caregivers of these children

with instructions concerning them. See Chapter 28 for

more details on PKU, the disease, and treatment. Also,

Web sites are the best resources.

The use of the labeling laws as discussed in Chapter

1 will add to the ability of the professional to provide

additional information to consumers when they are in-

terpreting these lists. Consumers who learn to read the

labels will find that they are more confident and better

able to follow diet instructions when using any of 

the lists.

Health Team

Under the current system in a hospital, the nutrition and

dietary care of a patient is managed by a health team of

three core members: doctor, nurse, and dietitian. Other

health professionals also participate in the care, includ-

ing pharmacists, physical therapists, and so on.

The role of each of the three core members is as fol-

lows. The doctor orders the diet, the dietitian implements

it, and the nurse coordinates meals and nutrition re-

quirements with other clinical treatments for a patient.

To comply with legal requirements, a dietitian must be

registered with the American Dietetic Association. This

person carries the title of Registered Dietitian (R.D.) The

word dietitian in this book refers to this health professional.

Medical Terms

For many years, terms such as diet therapy, dietary man-

agement, nutrition therapy, therapeutic diets, and nutri-

tion feedings have been used interchangeably. The United

States Congress, working with the American Dietetic

Association, recently passed legislation that recognizes

medical nutrition therapy (MNT) as a covered Medicare

benefit. At present, only a few chronic disorders are cov-

ered by this act, but the number will grow.

PROGRESS CHECK ON BACKGROUND INFORMATION

FILL-IN

1. What is the major principle of therapeutic

nutrition? 

2. State the purpose of diet therapy. 

3. Describe the methods used to adapt a normal diet

to a disease condition. 

4. What are the four most common therapeutic diet

modifications?

a.

b.

c.

d.

5. Identify four illness factors that affect food

consumption.

a.

b.

c.

d.

6. Explain the nurse’s role in helping a patient ad-

just to a therapeutic diet modification.

a.

b.

c.

d.
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AC T I VI T Y 1 : 

Principles and Objectives of Diet Therapy

Health professionals in care of the hospitalized patient

must consider the physiological, psychological, cultural,

social, and economic factors of the patient. Illness may

alter any of these factors.

The stress of illness brings about many fears in the

hospitalized patient and often causes personality changes.

Immobilization can disrupt nutritional balance and inter-

fere with patient care. In addition, drug therapy often re-

duces food intake and interferes with nutrient utilization.

The disease process itself modifies food acceptance. Food

preferences may revert to those of childhood favorites.

Symbolic security foods may be desired. Some patients

express their fear, frustration, and hostility by rejecting

food and showing resentment toward everyone connected

with it.

Another major source of stress is the frequent neces-

sity to modify the diet. When confronted with this ne-

cessity, patients often respond irrationally and refuse to

accept the change. The health team can help a hospital-

ized patient accept a therapeutic diet by recognizing the

many factors that affect the patient and then helping

with the adjustment. In this milieu, the nurse becomes

the key to the success or failure of a modified diet.

The patient’s nutritional needs are evaluated accord-

ing to past nutrition practices and the clinical disorder.

If nutritional status was poor before admission, the 

patient’s needs will be greater than those of a well-

nourished patient. Each analysis must be individualized.

The focus of diet therapy is on the patient’s identified

needs and problems. The diet plan should be relevant to

the nature of the illness and its effects on the body. It

should be based on sound, scientific rationale in line with

current nutrition concepts. The nurse should question a

prescribed diet that shows no apparent relationship to

the disease. It is helpful to educate the patient by provid-

ing a rationale and expected effects of the modified diet.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. List five factors that affect the nutritional care of

the hospitalized patient.

a.

b.

c.

d.

e.

2. List four ways that the stress of illness affects food

acceptance.

a.

b.

c.

d.

3. What is the focus of diet therapy?

4. Upon which principle is therapeutic nutrition

based? 

5. What is the purpose of diet therapy? 

AC T I VI T Y 2 : 

Routine Hospital Diets

REGULAR DIETS

The “normal,” “regular,” or “house” diet is the most fre-

quently used of all diets in hospitals. A normal diet, like

a modified diet, is of great importance in a therapeutic

sense. When a patient eats well, the body’s damaged tis-

sues (from the illness) are continuously repaired and

maintained.

The normal diet in a hospital must meet the

RDAs/DRIs. During illnesses, the additional stress is often

accommodated by increasing these allowances. The daily

food groups are often the basis for dietary planning. The

normal hospital diet has no restrictions of food choice.

MECHANICALLY ALTERED OR FIBER-

RESTRICTED DIETS

These diets are the second most common hospital diets.

They differ from a normal diet in texture and seasonings,

depending on the needs of the patient. The diet is a nu-

tritionally adequate diet. The following differentiates

these two types of diets.

Mechanically Altered Diet

The mechanically altered diet is limited to soft foods for

those who have difficulty chewing food because of miss-

ing teeth or poorly fitting dentures. The seasonings and
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preparation of this diet are the same as those for a nor-

mal diet.

Table 14-1 describes foods permitted in a mechani-

cally altered diet.

Fiber-Restricted Diet

The fiber-restricted diet differs from the normal diet in

being reduced in fiber content and soft in consistency. It

serves as a transition to a normal diet following surgery,

in acute infections and fevers, and in gastrointestinal

disturbances.

Table 14-2 describes foods permitted and prohibited in

a soft, fiber-restricted diet. Table 14-3 provides a sample

menu for a fiber-restricted diet.

LIQUID DIETS

A liquid diet consists of foods that will pour or are liquid

at body temperature. The nutritive value of liquid diets is

low and, consequently, such diets are used only for very

limited periods of time. Liquid diets may be clear-liquid

or full-liquid. They are standard hospital diets. The liquid

diet is used for various reasons. One objective is to keep

fecal matter in the colon at a minimum. The clear-liquid

diet may be used after surgery. The diet can replace flu-

ids lost from vomiting or diarrhea. The clear-liquid diet

is composed mainly of water and carbohydrates. It is only

a temporary diet, since it is nutritionally inadequate. Its

use is typically limited to 24 to 36 hours.

Clear-Liquid Diet

This diet permits tea, coffee or coffee substitute, and fat-

free broth. Ginger ale, fruit juices, flavored gelatin, fruit

ices, and water gruels (strained and liquefied cooked ce-

reals) are sometimes given. Small amounts of fluid are

given to the patient every hour or two. For example, the

diet is used for 24 to 48 hours following acute vomiting,

diarrhea, or surgery.

TABLE 14-1 Foods Permitted in a Mechanically Altered Diet

Food Types Foods Permitted

Milk All forms

Cheeses All forms

Eggs Any cooked form

Breads White, rye without seeds, refined whole wheat; corn bread; any cracker not made with whole

grains; French toast made from permitted breads; spoon bread; pancakes, plain soft rolls

Cereals All cooked, soft varieties; puffed flakes and noncoarse ready-to-eat varieties

Flour All forms

Meats, fish, poultry Small cubed and finely ground or minced forms; as ingredients in creamed dishes, soups,

casseroles, and stews

Seafoods Any variety of fish without bone (canned, fresh, or frozen; packaged prepared forms in cream

sauces); minced, shredded, ground, and finely chopped shellfish

Legumes, nuts Fine, smooth, creamy peanut butter; legumes (if tolerated) cooked tender, finely chopped,

mashed, or minced

Potatoes White potatoes: mashed, boiled, baked, creamed, scalloped, cakes, au gratin; sweet potatoes:

boiled, baked, mashed

Soups All varieties, preferably without hard solids such as nuts and seeds

Fruits Raw: avocado, banana; cooked and canned: fruit cocktail, cherries, apples, apricots, peaches,

pears, sections of mandarin oranges, grapefruits, or oranges without membranes; all juices

and nectars

Vegetables All juices; all vegetables cooked tender, chopped, mashed, canned, or pureed; canned, pureed,

or paste forms of tomato

Sweets Marshmallow and chocolate sauces; preserves, marmalade, jelly, jam; candy: hard, chocolate,

caramels, jellybeans, marshmallows, candy corn, butterscotch, gumdrops, plain fudge, lol-

lipops, fondant mints; syrup: sorghum, maple, corn; sugar: granulated, brown, maple, con-

fectioner’s; honey, molasses

Desserts All plain or certain flavored varieties (permitted flavorings include liquids, such as juice;

finely chopped or pureed fruits without solid pieces of fruit, seeds, nuts, etc.); gelatins, pud-

dings; ice cream, ice milk, sherbet; water ices; cakes, cookies, cake icing; cobblers

Fats Butter, margarine, cream (or substitutes), oils and vegetable shortenings, and bacon fat; 

salad dressings, tartar sauce, sour cream

Seasonings Salt, pepper, soy sauce, vinegar, catsup; all other herbs, especially finely chopped or ground,

that can be tolerated
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TABLE 14-2 Foods Permitted and Prohibited in a Fiber-Restricted Diet

Food Types Foods Permitted Foods Prohibited

Milk

Cheese

Eggs

Breads and equivalents

Cereals

Flours

Beverages

Meat, fish, poultry*

Legumes, nuts

Fruits

Vegetables

Fats

Soups

Potatoes

Rice and equivalents

Sweets

All milk and milk products without added

ingredients; condensed and evaporated

milk, chocolate milk and drink; cocoa

and hot chocolate; yogurt and whey

Cottage cheese, cream cheese, mild cheese,

and any cheese not prohibited

Poached, scrambled, soft- and hard-cooked

eggs; salmonella-free egg powder

(pasteurized)

Breads: white, Italian, Vienna, French,

refined whole wheat, corn bread, spoon

bread, French toast, seedless rye; muffins,

English muffins, pancakes, rolls, waffles;

melba toast, rusk, zwieback; biscuits,

graham crackers, saltines, and other

crackers not made with whole grains

Cooked and refined dry cereals

All varieties except those prohibited

All types

Meats: beef, liver, pork (lean and fresh),

lamb, veal; poultry: turkey, chicken,

duck, Cornish game hens, chicken livers;

fish: all types of fresh varieties, canned

tuna and salmon

Fine, creamy, smooth peanut butter

Raw: avocado, banana; canned or cooked:

apples, apricots, cherries, peaches, pears,

plums, sections of oranges, grapefruits,

mandarin oranges without membranes,

stewed fruits (except raisins), fruit cock-

tail, seedless grapes; all juices and nectars

All juices; canned or cooked: asparagus,

beets, carrots, celery, eggplant, green or

wax beans, chopped kale, mushrooms,

peas, spinach, squash, shredded lettuce,

chopped parsley, green peas, pumpkin;

tomato: stewed, pureed, juice, paste

Butter, margarine, cream (or substitute),

oil, vegetable shortening, mayonnaise,

French dressing, crisp bacon, plain

gravies, sour cream

Any made from permitted ingredients:

bouillon (powder or cubes), consommé,

cream soups; strained soups: gumbos,

chowders, bisques

White potatoes: scalloped, boiled, baked,

mashed, creamed, au gratin; sweet

potatoes: mashed

Rice (white or brown), macaroni, spaghetti,

noodles, Yorkshire pudding

Sugar: granulated, brown, maple, confec-

tioner’s; candy: mints, butterscotch,

chocolate, caramels, fondant, plain

fudge; syrups: maple, sorghum, corn;

jelly, marmalade, preserves, jams; honey,

molasses, apple butter; chocolate sauces

Any milk product with prohibited

ingredients

Any sharp, strongly flavored cheese; any

cheese with prohibited ingredients

Raw or fried eggs

Breads: any variety with seeds or nuts;

Boston brown, pumpernickel, raisin,

cracked wheat, buckwheat; crackers: all

made with whole grain; rolls: any made

with whole grain, nuts, coconut, raisins;

tortillas

Dry, coarse cereals such as shredded wheat,

all bran, and whole grain

Any made with whole-grain wheat or bran

None

Fried, cured, and highly seasoned products

such as chitterlings, corned beef, cured

and/or smoked products, most processed

sausages, and cold cuts; meats with a lot

of fat; geese and game birds; most shell-

fish; canned fish such as anchovies, her-

ring, sardines, and any strongly flavored

seafoods

Most legumes, nuts, and seeds

All raw fruits not specifically permitted; all

dried fruits; fruits with seeds and skins

All those not specifically permitted

Other forms of fats and oils, salad dressings,

highly seasoned gravy

Soups made from prohibited ingredients;

split pea and bean soups; highly seasoned

soups such as onion

White potatoes: fried, caked, browned, and

in salad; yams

Wild rice, bulgur, fritters, bread stuffing,

barley

All candies containing nuts, coconut, and

prohibited fruits

Jelly beans, marshmallows, gumdrops, and

candy corn

continues
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TABLE 14-2 (continued)

Food Types Foods Permitted Foods Prohibited

Desserts

Miscellaneous

*Cooked tender—may be broiled, baked, creamed, stewed, or roasted.

Cake, cookies, custard, pudding, gelatin, ice

cream, cobblers, ice milk, sherbet, water

ice, cream pie with graham cracker

crust; all plain or flavored without large

pieces of fruits

Sauces: cream, white, brown, cheese,

tomato; vinegar, soy sauce, catsup; all

finely ground or chopped spices and

herbs served in amounts tolerated by the

patient

Any products containing nuts, coconut, or

prohibited fruits

Spices and sauces that the patient is unable

to tolerate, such as red pepper, garlic,

curry, mustard; pickles; olives; popcorn,

potato chips, Tabasco and Worcestershire

sauces

TABLE 14-3 Sample Menu for a Fiber-Restricted Diet

Breakfast Lunch Dinner

Orange juice, 

1

⁄2 c Tomato soup, 

1

⁄2 c Soup, creamed, 

1

⁄2 c*

Farina, 

1

⁄2 c Cod, broiled, 2–3 oz Beef, stew meat, tender, 3–4 oz

Egg, soft-boiled, 1* Potato, baked, medium, 1 White rice, 

1

⁄2 c

Bacon, crisp, 2 strips* Toast, 1 slice Asparagus, canned, 

1

⁄2 c

Toast, 1 slice Butter or margarine, 1 tsp Toast, 1 slice

Butter or margarine, 1 tsp Pudding, plain, 

1

⁄2 c Butter or margarine, 1 tsp

Jam, 1–3 tsp Coffee or tea, 1–2 c Gelatin, flavored, 

1

⁄2 c

Milk, 1 c Sugar, 1–3 tsp Coffee or tea, 1–2 c

Coffee or tea, 1–2 c Cream, 1 tbsp* Cream, 1 tbsp*

Sugar, 1–3 tsp Salt, pepper Sugar, 1–3 tsp

Cream, 1 tbs* Salt, pepper

Salt, pepper

*Egg, bacon, and cream may be omitted to lower the fat content of the diet.

The primary objective of the diet is to relieve thirst

and to help maintain water balance. Broth provides some

sodium, and fruit juices contribute potassium. The inclu-

sion of carbonated beverages, sugar, and fruit juices fur-

nishes a small amount of carbohydrate. This diet is

deficient in nutrients and provides about 600 calories

per day. Severe malnutrition results from an extended

use of this diet. A sample menu for a clear-liquid diet is

shown in Table 14-4.

DIET FOR DYSPHAGIA

The dysphagia diet changes the texture of foods. It is used

for those clients who have difficulty swallowing, for ex-

ample, those with partial paralysis of the throat follow-

ing a CVA (stroke), or patients undergoing radiation

treatment for neck and throat cancers. The diet reduces

the risk of food going into the trachea and getting into

the lungs. It also makes it easier to chew and move food

around in the mouth. Liquids are particularly difficult

to swallow. Any liquids are thickened to a semisolid con-

sistency. Table 14-5 describes the types of foods suitable

for a patient with dysphagia.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The clear-liquid diet:

a. replaces lost body fluids.

b. provides a nutritionally adequate diet.

c. includes any food that pours.

d. is never used after surgery.

2. Which of the following groups of food would be

allowed on a clear-liquid diet?

a. strained cream of chicken soup, coffee, and tea

b. tomato juice, sherbet, and strained cooked cereal

c. raspberry ice, beef bouillon, and apple juice

d. tea, coffee, and eggnog
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3. The dysphagia diet:

a. is of semisolid consistency.

b. is followed by clear-liquid diet.

c. does not include milk in any form.

d. is given to patients with acute respiratory

infections.

4. The dysphagia diet:

a. may contain mild spices.

b. includes no protein foods.

c. includes no commercial supplements.

d. is commonly given immediately after surgery.

5. The protein content of the dysphagia diet:

a. can be increased by adding lactose to

beverages.

b. can be increased by adding dried milk to

mashed potatoes.

c. cannot be varied.

d. is always adequate.

6. The clear-liquid diet:

a. is given to all patients with chewing difficulties.

b. may be used after surgery.

c. includes milk foods.

d. is nutritionally adequate.

7. The mechanically altered diet:

a. is a standard diet in health facilities.

b. is always served to children under 12 years old.

c. is similar to a high-residue diet.

d. does not nourish as well as a regular diet.

8. A major difference between the regular and the

fiber-restricted diet is the:

a. nutrient content.

b. texture of the foods.

c. energy values.

d. satiety value of the food.

9. It is not unusual for the fiber-restricted diet to be:

a. ordered to precede the clear-liquid diet.

b. ordered for a patient with dysphagia.

c. ordered to succeed the clear-liquid diet.

d. used in place of the clear-liquid diet.

10. Which of the following foods would not be in-

cluded in a fiber-restricted diet?

a. ground beef

b. leg of lamb

c. roast chicken

d. grilled pork chops

11. Cellulose is:

a. a complete protein.

b. an indigestible carbohydrate.

TABLE 14-4 Sample Menu for a Clear-Liquid Diet

Breakfast Lunch Dinner

Clear juice, 

2

⁄3 c Clear juice, 

2

⁄3 c Clear juice, 

2

⁄3 c

Coffee or tea Broth (chicken, beef, or vegetable), 

2

⁄3 c Broth (chicken, beef, or vegetable), 

2

⁄3 c

Sugar Flavored gelatin, 

1

⁄2 c Fruit ice or flavored gelatin, 

1

⁄2 c

Snack Coffee or tea Coffee or tea

Juice, 

2

⁄3 c or broth, clear, 

1

⁄2 c Sugar Sugar

Snack Snack

Flavored ice, 

1

⁄2 c Carbonated beverage

TABLE 14-5 Dysphagia Diet Guidelines

1. The diet consists of small, frequent, high protein,

high calorie meals supplemented with calorie-dense

high protein snacks between meals.

2. The texture of foods that are served must be of pud-

ding or pureed consistency.

3. Some foods that meet these criteria:

a. Hot cereals and custards (nonfat dry milk powder

or pureed cottage cheese may be added to increase

food value).

b. Custard style yogurt without fruit or nuts (egg

yolk may be blended in to increase food value).

c. Mashed potatoes (with added dry milk powder and

egg yolks); can also be used to thicken liquids to a

semisolid consistency.

d. Gelatins, ice cream, and sherbets become liquid at

room temperature, are considered liquids, and

should be eaten only if approved by the physician

or speech-language pathologist.

e. Liquid nutrition supplements such as Ensure,

Ensure HN, Sustacal, or Carnation Instant

Breakfast can be used if thickened to the appropri-

ate texture. 

f. Flavorings, salt, or finely ground herbs and spices

may be added if tolerated by the patient.

g. Avoid highly seasoned, irritating, and acidic foods.

h. If the patient tolerates hot foods, be certain that

they are served hot to avoid food contamination.

Serve all cold foods cold.

4. Serve all foods attractively, and in an odor-free, clean

environment.
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c. a saturated fat.

d. an essential mineral.

12. Texture of food refers to its:

a. color.

b. flavor.

c. consistency.

d. satiety value.

13. Which of the following groups of food would be

allowed on the dysphagia diet?

a. coffee, bananas, and sponge cake

b. salt, sherbet, and scrambled eggs

c. butter, angel food cake, and fried chicken

d. ginger ale, chocolate ice cream, and cocoa with

marshmallows

e. none of the above

FILL-IN

14. Adapt the following menu to meet the needs of a

patient on a fiber-restricted diet: fresh fruit cup,

oatmeal with milk and sugar, bran muffin, and

butter. 

15. Indicate which of the following foods would be al-

lowed on a fiber-restricted diet by writing Y (yes)

and N (no):

a. banana nut bread

b. roast chicken breast

c. baked halibut

d. french fries

e. angel food cake

f. black coffee

g. celery sticks

h. tapioca pudding

i. coconut cookies

j. tossed salad

AC T I VI T Y 3: 

Diet Modifications for Therapeutic Care

The underlying concept in planning a therapeutic diet

is that it is based on a normal balanced diet. The regular

or house diets used during acute care can be modified to

meet specific conditions, since they are already balanced

diets. In addition to meeting specific needs, the changes

that may be required must take into account many spe-

cific factors affecting the patient.

The modifications most generally used deal with four

aspects of foods: basic nutrients, energy value, texture

or consistency, and seasonings.

MODIFYING BASIC NUTRIENTS

The quantity and quality of the protein, fat, carbohydrate,

vitamins, water, and minerals in a diet may be modified.

An increase is used to correct deficiencies or provide extra

nutrients for repair of body tissue. The increase may in-

volve one or more nutrients, but combinations are fre-

quent, since all nutrients have interrelated functions.

Examples are a high-protein, high-carbohydrate, and

high-vitamin diet for postoperation and an iron-rich diet

for iron-deficiency anemia. The diet for a malnourished

patient upon admission to the hospital may require in-

creases in all the nutrients. A nutrient-rich diet is not

necessarily accepted by the patient. The patient with a

chronic, debilitating illness may be anorexic and pre-

sent quite a challenge to the health team.

Nutrients may be reduced in a diet because the pa-

tient can metabolize only a certain amount. For example,

a person with high blood sugar requires a diet low in

simple carbohydrate. High serum lipids require a low-

fat diet. When a diseased kidney cannot excrete excess

minerals, a reduced intake of minerals is prescribed, as

well as a monitored fluid intake.

MODIFYING ENERGY VALUE

The calculated diet is used to adjust caloric intake to reg-

ulate body weight. Calculations are based on the caloric

value of foods which is the number of calories per gram a

food will furnish when metabolized by the body. Adjust-

ments are made in the amounts of carbohydrate, protein,

and fat contained in the diet. For example, an underweight

patient may need a 3000-calorie diet while an overweight

patient may need only 1500 calories. The diabetic diet is

also a calculated diet. The nutrient values are calculated in-

dividually in order to ensure that daily requirements for

each are met. A 1000-calorie diet containing only fat and

carbohydrate can be developed, if there is no concern for

nutrient adequacy. Patients with certain malabsorptive dis-

orders may require diets with increased energy value along

with adjustments in the amount of a specific nutrient.

MODIFYING TEXTURE OR CONSISTENCY

Modification of foods’ texture or consistency is used to:

provide ease of chewing, swallowing, or digestion; rest the

whole body or an affected organ; and bring a patient back

to a regular diet. It is widely used in combination with

other modifications. Patients with gastrointestinal dis-

eases or trauma to the mouth and throat frequently are

given diets altered in texture. Postsurgery patients may

progress from liquid to regular diets, as tolerated. Patients

with heart disorders may be prescribed diets altered in tex-

ture to ease digestion to rest the damaged heart.

The dysphagia diet may be utilized to fill a variety of

needs for patients requiring alterations in texture.
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MODIFYING SEASONINGS

Seasonings are usually adjusted to individual tolerances,

but a few are not advised in certain diseases. Salt restric-

tion is prescribed for various conditions, including

sodium retention in the body, edema, ascites, and others.

Whatever the modification, the goal of diet therapy

remains the same: to restore and maintain good nutri-

tional status. Nutrient supplements of vitamins, miner-

als, and high-protein formulas are needed for highly

restricted diets, anorexia, and impaired absorption and

metabolism.

A planned diet is successful only when it is eaten. The

diet must be individualized to take into account the psy-

chological and cultural factors that influence food ac-

ceptance. In addition, the food must be attractively

presented, palatable, and safe. The patient’s environment

at mealtime is also an important factor, as is the attitude

of the individuals serving the meals.

NURSING IMPLICATIONS

1. Recognize the unique position of the nurse in pro-

moting dietary compliance to modified diets:

a. Assess nutritional status.

b. Observe and document nutritional intake.

c. Evaluate response to diet therapy.

d. Teach or support the diet teaching and diet ther-

apy ordered for the client.

2. Be aware that diet therapy, alone or in conjunction

with other treatment, may play an important role in

the prevention and treatment of disease by:

a. lessening severity of symptoms.

b. decreasing need for medication.

c. delaying onset of disease or delaying progression.

d. increasing resistance to diseases or speeding

recovery.

3. provide the client and caregivers with nutrition infor-

mation, encouragement, education, and referrals as

needed.

4. Recognize the social, cultural, and psychological as-

pects that influence nutritional status of hospitalized

clients and intervene when needed.

5. Continue to update knowledge regarding diet therapy.

PROGRESS CHECK ON ACTIVITY 3

FILL-IN

1. What are the four basic modifications made in a

diet?

a.

b.

c.

d.

2. Give an example and the rationale for decreasing

a nutrient in the diet. 

3. Name three situations where diet supplementa-

tion would be needed:

a.

b.

c.

4. Explain how a diet can be individualized and still

provide the correct modifications. 

AC T I VI T Y 4: 

Alterations in Feeding Methods

It is estimated that protein energy malnutrition (PEM) is

present in 25%–50% of all medical surgical patients. The

most common reason is exhausted nutrient reserves

when entering a facility. In addition, hospitalized patients

who were previously stable can experience malnutrition

in as little as two weeks.

Of particular significance are those patients at high

risk for whom oral feedings are inadequate, such as being

on five days or more of clear liquids. Other high-risk pa-

tients who may require alternate feeding methods are

those with eating disorders, malabsorption syndromes,

cancer, or a hypermetabolic condition such as burns.

Whenever a patient cannot or will not eat, for any one of

myriad reasons, an alternate method of feeding should be

employed.

There are two parenteral or intravenous feeding meth-

ods. One method injects nutrients into the blood via a pe-

ripheral vein (for example, a vein in the arm, near the

surface). The other method injects nutrients into the

blood via a central vein (those deeper into the central

portion of the system; for example, the subclavian lo-

cated under the collarbone).

SPECIAL ENTERAL FEEDINGS 

(TUBE FEEDINGS)

Enteral (tube) feedings are used only for patients who

have enough functioning of the GI tract to digest and ab-

sorb their food. They are also used when the patient can-

not eat enough regular food to promote healing, even

though the GI tract is functional. Frequently, an oral sup-

plement has been added to the diet (such as Ensure from

Ross Laboratories) before tube feedings are considered,

but it has been insufficient. After careful assessment of
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nutritional status, tube feedings are added as an addi-

tional supplement. Tube feedings must be provided that

meet the individual patient’s needs. Many new commer-

cial modular formulas are available.

A tube feeding is a nutritionally adequate diet of liqui-

fied foods administered through a tube into the stom-

ach or duodenum. These foods are commercially

available. From the standpoint of accuracy in measur-

ing, sanitation, and convenience, most hospitals prefer

commercial mixtures. These mixtures can be milk-based

formulas, lactose-free formulas, meat-based formulas,

and residue-free formulas. Tube feedings usually furnish

one calorie per milliliter. A 24-hour intake of three liters

would furnish 3000 calories.

Enteral feedings have several advantages, including

the following:

1. It is more economical to feed enterally than intra-

venously, considering equipment, time, and foods

used.

2. It is safer to feed enterally than intravenously. The

risk of fluid and electrolyte imbalances and infection

is less than for intravenous feedings.

Some disadvantages of enteral feedings include the

following:

1. Nutritional inadequacy for certain patients (not

enough protein and calories)

2. Overnutrition for certain patients (excess calories and

formula)

3. Diarrhea or constipation

4. Vomiting

5. Problems of preparation and safety. Bacterial contam-

ination can be a factor if preparation is not carefully

controlled.

6. Home-prepared tube feedings are not recommended.

Prepared formulas are preferred over the use of home-

blenderized diets, which can clog tubes, are not ster-

ile, and in which nutrient composition is not well

defined.

Depending on the patient and the circumstances,

some or all of the above problems can be avoided or

remedied.

There is an increasing movement back toward use of

more enteral feedings. Recent studies indicate that the

intestinal bacteria will translocate to other areas, become

pathogenic, and create sepsis when they are not fed.

Enteral feedings depend on enteral formulas. There

are three categories of commercial enteral formulas:

1. Standard, intact, or routine enteral formulas

2. Elemental or defined enteral formulas

3. Disease-specific enteral formulas

Standard enteral formulas have existed for many years

with a few commercial products coming to the market 30

years ago. Now, there are more than 35 products in the

market. They are used for routine feedings for patients

who need them as prescribed by physicians. Each prod-

uct is made of regular foods and individual nutrients.

Defined enteral formulas contain specific nutrients

or modified nutrients, including simple and complex car-

bohydrates, amino acids, peptides, fatty acids, triglyc-

erides, and so on. There are about 15 or so in the market.

Disease-specific enteral formulas are available for five

or more clinical disorders such as those of the kidney,

liver, pancreas (diabetes), lung, and the immune system.

There are four companies that manufacture most of

the products although some smaller companies manufac-

ture one or two of these formulas. Table 14-6 describes

the type of enteral formulas and the companies manufac-

turing them.

PARENTERAL FEEDINGS VIA 

PERIPHERAL VEIN

Nutrient fluids entering a peripheral vein can be saline

with 5%–10% dextrose (clinically represented by D5W

or D10W); amino acids; electrolytes; vitamins; and med-

ications. Intravenous fluids may be either isotonic, hypo-

tonic, or hypertonic. Both hypotonic and hypertonic

solutions create a shift in body fluids. Hypotonic solu-

tions draw fluid from the blood vessels into the intersti-

tial spaces and cells. Hypertonic solutions create the

opposite effect; they draw fluids out of interstitial spaces

into the blood.

When enteral feedings are contraindicated, feeding by

a peripheral vein is often used. This type of feeding is

safer than feeding by a central vein, but it fails to provide

adequate calories and other nutrients for repair and re-

placement of losses. The dangers of overloading with

fluid in order to meet caloric needs are inherent in using

solutions via the peripheral vein. Some examples of nu-

trient quantities in these solutions will illustrate the clin-

ical problem. For example, 2500 cc of D5W provides 425

calories and 0 g protein; 200 cc of 3.5% amino acid so-

lution provides 70 g protein, 280 calories, but 0 g carbo-

hydrate to spare protein. A 10% fat emulsion (intralipids

may be used via the peripheral vein) furnishes 1 calorie

per 1 cc emulsion, contains no amino acids, and is not

compatible with any other added nutrients. It elevates

serum cholesterol levels and is questionable in its ability

to promote nitrogen balance by sparing protein.

PARENTERAL FEEDING VIA CENTRAL VEIN

(TOTAL PARENTERAL NUTRITION [TPN])

When a patient is severely depleted nutritionally or if the

GI tract cannot be used, parenteral feeding via a catheter

inserted into a central vein (usually the subclavian to the

superior vena cava) can provide adequate nutrition. The

solution for TPN is a sterile mixture of glucose, amino

acids, and micronutrients. The intralipids are not given
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in this solution and may be administered via a peripheral

vein. The amounts of micronutrients added are based on

the individual’s blood chemistry. Multivitamin prepara-

tions can be added to the TPN solutions, except for B

12

,

K, or folic acid, which are given separately.

TPN has many advantages. It can be used for long pe-

riods of time to meet the individual body’s total nutri-

tional needs. The solutions can be adjusted according to

individual needs by increasing or decreasing any or all of

the nutrients.

TPN also has many disadvantages. The solutions are

very expensive, and they support rapid growth of bacte-

ria and fungi. The rate of infusion must be adhered to

rigidly, around the clock. Dressing changes are done

using sterile technique. Careful monitoring of the pa-

tient’s response and corrective measures when needed

are mandatory for safe administration of these solutions.

NURSING IMPLICATIONS

The responsibilities or implications for nutritional sup-

port by the nursing staff are varied and many. A brief

summary of some of these implications follows:

1. Discard all unused, cloudy, or sedimented fluids.

2. Do not add drugs and other mixtures to a solution

containing protein.

3. Refrigerate solutions until they are used.

4. Be aware that dates should be on tube feedings, and

that they should not be given past 24 hours of date.

5. Be alert for signs of gas, regurgitation, cramping,

and diarrhea, and be prepared to intervene.

6. Take necessary precautions when using nutrient so-

lutions because they are excellent sources for bacte-

rial growth.

7. Be especially alert for signs of hypo- or hyper-

glycemia when TPN is used and intervene if neces-

sary.

8. Assist the patient in adjusting to an alternate feed-

ing method. Many patients experience stress due to

fear and concern of unfamiliar feeding methods.

9. Encourage and practice good oral hygiene measures

with the patient, even though he or she is not eating

by mouth.

10. Encourage early ambulation, which makes use of

the muscles and increases the use of calcium and

protein. Physical activity also raises morale.

PROGRESS CHECK ON ACTIVITY 4

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Which of the following is an important concern

for the nurse who is providing nutrition by pe-

ripheral vein?

a. calorie overload

b. contamination of the injection site

c. fluid overload

d. all of the above

2. The solution used for TPN consists of:

a. glucose, amino acids, and micronutrients.

b. glucose, amino acids, and fatty acids.

c. 10% dextrose in saline and vitamins.

d. commercial hydrolyzed mixtures.

3. Which of the following vitamins would need to be

given separately instead of added to a formula?

a. thiamin, niacin, and riboflavin

b. the fat-soluble vitamins

c. B

12

, K, and folic acid

d. none of the above

TRUE/FALSE

Circle T for True and F for False.

4. T F Nutrient fluids via peripheral vein are as ade-

quate for long-term feedings as those via cen-

tral vein.

5. T F Tube feedings are always commercial prepara-

tions.

6. T F Parenteral feedings will sustain the fluid and

electrolyte balance of a postoperative patient.

7. T F TPN can be used for long periods of time and

still maintain cell integrity.

8. T F Enteral feedings are more likely to become

contaminated than parenteral ones.

MATCHING

Match the statement to the appropriate fluid.

9. Draws fluid from interstitial a. isotonic fluid

spaces into the blood. b. hypotonic fluid

10. Does not create a fluid shift. c. hypertonic fluid

11. Draws fluid from blood into 

interstitial spaces.

FILL-IN

12. Define tube feedings. 

13. List two advantages and two disadvantages of en-

teral feeding. 

a.

b.

14. List two conditions requiring TPN.

a.

b.
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15. List three important nursing measures for a pa-

tient receiving TPN.

a.

b.

c.

16. List three types of formulas used in tube feedings

and describe the major difference of each from

the other.

a.

b.

c.
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OBJECTIVES

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

following:

1. Identify the physiological and psychological effects of body trauma or

stress.

2. Contrast the outcomes of surgery in a patient with poor nutritional sta-

tus and in a patient with good nutritional status.

3. Explain the rationale for the importance of the nutrients most needed

during the surgical experience.

4. List the major nutritional problems encountered in preoperative patients

and possible solutions to these problems.

5. Describe the diet therapy regime for the postoperative patient and ration-

ale for its use.

6. Identify common foods and fluids suitable for replacing losses and promot-

ing healing in the surgical patient.

7. Relate nursing interventions to the nutritional care of the surgery patient.

GLOSSARY

Acidosis: an accumulation of excess acid or depleted alkaline reserve (bicar-

bonate content) in the blood and body tissues. It almost always occurs as

part of a disease process.
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Ambulatory: able to walk; not confined to bed.

Calcification: process in which organic tissue becomes

hardened by deposition of lime salts in the tissues.

Capillary walls: the sides of the minute blood vessels (cap-

illaries). Capillaries connect the smallest arteries with

the smallest veins.

Coenzymes: enzyme activators, such as vitamins, that

enter into a variety of body processes.

Collagen: the protein in connective tissue and bone

matrix.

Colloidal osmotic pressure: the pressure that develops

on either side of a membrane. The colloid does not

pass through the membrane, so therefore keeps the

concentration of the solution approximately equal to

that of circulating blood. The colloidal substance is a

protein; therefore, when protein in the diet is depleted,

edema develops because the solution can then pass

from inside the membrane into the tissues.

Connective tissue: fibrous insoluble protein that holds

cells together; collagen represents approximately 30%

of body protein.

Decubitis ulcers: inflammation, sore, or ulcer over a bony

prominence (exercise, movement, good skin care, and

a high-protein, high-vitamin diet are needed for

prevention).

Dehiscence: splitting open; separation of all the layers of

a surgical wound.

Dehydration: the loss or deprivation of water from the

body or tissues.

Diuresis: increased excretion of urine.

Duodenum: the first portion of the small intestine ex-

tending from the pylorus to the jejunum. It is about

10 inches long and both the common bile duct and

pancreatic duct empty into it.

Edema: swelling; the body tissues contain an excess

amount of tissue fluid.

Enteral nutrition: fed by way of the small intestine.

Evisceration: extrusion of the internal organs; disem-

bowelment.

Exudate: fluid with a high content of protein and debris

that has escaped from blood vessels and deposited on

tissues.

Hyperglycemia: glucose in the blood elevated above the

normal limit.

Hypoglycemia: blood sugar below the normal limit.

Interstitial: pertaining to or situated between parts or in

the interspaces of a tissue.

a. fluid: the extracellular fluid bathing most tissues,

excluding fluid in the lymph and blood vessels.

b. tissue: connective tissue between cells.

Intravenous: within the veins.

Parenteral nutrition: not fed through the alimentary

canal but rather by subcutaneous, intramuscular, in-

trasternal, or intravenous injection.

a. via central vein: in the central portion of the

system.

b. via peripheral vein: near the surface.

Peripheral veins: veins away from the central portion of

the system; near the surface.

Peristalsis: the wormlike movement by which the ali-

mentary canal propels its contents, consisting of a

wave of contractions passing along the tube.

Plasma protein: the liquid part of the blood and lymph is

the plasma. Plasma contains numerous chemicals and

protein, glucose, and fats. Protein in plasma prevents

undue leakage of fluids out of the capillaries.

Prothrombin: a chemical substance in the blood that in-

teracts with calcium salts to produce thrombin, which

clots blood.

Subclavian vein: a large vein located under the collar-

bone that unites with the interior jugular and forms

the innominate vein.

Superior vena cava: the principal vein draining the upper

portion of the body. Formed by the junction of right

and left innominate veins, it empties into the right

atrium of the heart.

BACKGROUND INFORMATION

The nutritional status of the patient before, during, and

after surgery is important to a rapid and successful recov-

ery. Factors affecting pre- and postoperative conditions

are introduced below.

Effects of Stress

All kinds of stress or trauma deplete body stores and in-

terfere with ingestion, digestion, and metabolism. Injury,

accidents, trauma, burns, cancer, illness, fever, infections,

loss of blood and other fluids, loss of body tissues, and

other conditions requiring surgery can significantly de-

plete body substances in a patient. Such injuries or stress

require an increased amount of nutrients for repair.

These problems are usually compounded by psychologi-

cal stress such as anxiety, fear, and pain, which greatly in-

terfere with the desire or ability to eat.

During periods of stress there may be reduced func-

tion of the gastrointestinal (GI) tract. Muscular activity

is lowered in the digestive tract. This may cause abdom-

inal distention, gas pains, and constipation. In some

cases, the nervous system may be stimulated by these

conditions, resulting in nausea, vomiting, and diarrhea.

Prolonged stress results in depleted liver glycogen and

the wasting of muscle tissue.

Effects of Nutrition

Good nutrition prior to surgery leads to effective wound

healing, increases resistance to infection, shortens con-

valescence, and lowers the mortality rate.

Poor nutrition prior to surgery leads to poor wound

healing, dehydration, edema, excessive weight loss, decu-

bitis ulcers, increased infections, potential liver damage,

and a high mortality rate.
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Most patients are not at optimum nutritional status

when they are admitted to a healthcare facility. If surgery

is to be performed, the patient’s nutritional status must

be improved by an appropriate dietary regimen prior to

surgery. This minimizes surgical risk. Unfortunately, this

is not always possible due to the acute need for surgery.

Some also believe that such consideration is given low

priority because of poor hospital practice, limited staffing,

lack of communication, relatively low urgency, and so on.

Nutrients for the Surgical Experience

The following are nutrients considered important for per-

sons undergoing surgery:

1. Protein is needed to build and repair damaged tissue.

2. Carbohydrate and fat are needed to spare protein and

furnish energy.

3. Glucose is necessary to prevent acidosis and vomiting.

4. Vitamins:

a. Vitamin C is required to hasten wound healing and

collagen formation.

b. Vitamin B complex is needed to form the coen-

zymes for metabolism, especially of carbohydrates.

c. Vitamin K is needed to promote blood clotting.

5. Minerals:

a. Zinc is needed to aid wound healing.

b. Iron is needed to permit hemoglobin synthesis to

replace blood loss.

Surgery Outcome

There is strong evidence that nutrition plays an impor-

tant role in the outcomes of surgical cases. Some recent

clinical findings are listed below.

1. In a National Veterans Affairs Surgical Risk Study of

87,000 noncardiac surgical cases, nutrition played an

important role in surgical success. The preoperative

serum albumin levels, an indicator of nutritional sta-

tus, were the strongest predictors of patients who

would show complications or die within 30 days.

2. A Veterans Affairs study found that malnourished pa-

tients who received postsurgical total parenteral nu-

trition support had fewer noninfectious complications

than controls.

3. One study found that the number of days in the ICU

and days on a ventilator were highest among those pa-

tients that did not receive postoperative enteral feed-

ing. Length of hospital stay, infectious complications,

hospital costs, and antibiotic usage were highest in

the study’s “unfed” group.

4. In a study of 300 patients undergoing major surgical

procedures, malnutrition was associated with in-

creased rates of morbidity and mortality.

5. A report by the National Institutes of Health, the

American Society for Parenteral and Enteral Nutrition,

and the American Society for Clinical Nutrition advo-

cates the nutrition assessment of surgical patients via

laboratory and physical data in combination with a

subjective global assessment (SGA). The SGA encom-

passes food intake, maldigestion, and malabsorption

and is useful in determining the effects of malnutrition

on organ function and body composition.

PROGRESS CHECK ON BACKGROUND INFORMATION

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Effects of stress on the body include all except:

a. stimulation of the desire to eat.

b. depletion of body tissues.

c. depressed GI functioning.

d. decreased liver glycogen.

2. Poor nutrition prior to surgery may result in all of

the following except:

a. increased resistance to infection.

b. dehydration.

c. edema.

d. liver damage.

FILL-IN

List four effects of good nutritional status on the out-

come of surgery.

3.

4.

5.

6.

MATCHING

Some nutrients have been identified as being very impor-

tant in the surgical experience. Match the nutrient at the

left with the letter of its major function at the right.

7. Glucose a. builds and repairs tissue

8. Vitamin C b. blood clotting

9. Protein c. synthesis of hemoglobin

10. B complex d. aids in wound healing 

11. Iron and collagen formation

e. prevents acidosis and

vomiting

f. provides coenzymes for

metabolism

Match the word with its definition.

12. Dehiscence a. excessive urine

13. Evisceration b. connective tissue

14. Collagen c. between the cells

15. Interstitial d. splitting open

16. Diuresis e. disembowelment
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TRUE/FALSE

Circle T for True and F for False.

17. T F Physical stress reduces functioning of all body

organs.

18. T F Psychological stress depletes body stores.

19. T F If the patient is not fed orally he or she won’t

get edema and ascites.

20. T F Most patients have adequate nutritional sta-

tus prior to surgery.

21. T F The postoperative serum albumin level is the

strongest predictor of patients who show com-

plications or die within 30 days.

22. T F The number of days in ICU and days on a venti-

lator probably is the highest among patients that

did not receive postoperative enteral feeding.

23. T F Malnutrition is not related to increased rate of

morbidity and mortality.

24. T F Subjective global assessment (SGA) encom-

passes food intake, maldigestion, and malab-

sorption and is useful in determining the

effects of malnutrition on organ function and

body composition.

AC T I VI T Y 1 : 

Pre- and Postoperative Nutrition

PREOPERATIVE NUTRITION

The major nutritional problems in the preoperative pe-

riod are undernutrition and overnutrition. Both the un-

dernourished and obese patients present special needs.

The undernourished patient, because of a lack of the

major nutrients necessary for recovery, is at higher risk in

surgery than a patient of normal weight. Protein deficiency

is most common among these patients. Low protein stor-

age will predispose the patient to shock, less detoxifica-

tion of the anesthetic agent by the liver, increased edema

at the incision site, and decreased antibody formation. The

last factor increases the risk of infection. Intravenous feed-

ing of solutions that are more concentrated in nutrients

prior to surgery is one way to replenish nutrient storage.

This assumes that surgery can be postponed for a time.

Aggressive oral nutrition, although more time consum-

ing, can accomplish the same goals.

Obese patients are at higher health risk in surgery

than those of normal weight. Excess fat complicates sur-

gery, puts a strain on the heart, increases the risk of in-

fection and respiratory problems, and delays healing. The

risks of dehiscence and evisceration are greater in the

obese patient. Preexisting conditions such as hyperten-

sion and diabetes, which are prevalent in obese persons,

also increase risks. There is no quick way for an obese

person to safely lose weight prior to surgery. If time per-

mits, a low-calorie diet, high in the essential nutrients,

should be attempted. Starvation or fad diets are obvi-

ously not recommended preoperatively. Conversely, a re-

duction diet after surgery is not in the patient’s best in-

terest when the need for all nutrients is high. If weight

loss is needed, a low-calorie diet should not be instituted

until healing is complete.

Dietary considerations for an adequately nourished

patient prior to surgery are also important. The special

nutritional needs of surgical interventions should be met.

The preoperative diet for these persons should be rich in

carbohydrate, protein, minerals, vitamins, and fluids.

This diet will assist in a rapid recovery as it promotes

wound healing and decreases the risk of infections and

other complications.

If a patient has preexisting conditions—for example,

diabetes—the blood sugar should be stabilized before

surgery. Other problems such as anemia, dehydration,

acidosis, or electrolyte imbalances should be corrected

before the surgical procedure.

POSTOPERATIVE NUTRITION

The goal of postoperative diet therapy is to replace body

losses as soon as possible. Energy, protein, and ascor-

bic acid are major factors in achieving rapid wound

healing. Fluid replacement is another major concern.

Minerals and other vitamins also play a vital role in

recovery.

The postoperative diet may be liquid, soft, or of regu-

lar consistency, but it must be high in calories, protein,

vitamins, minerals, and fluids.

RATIONALE FOR DIET THERAPY

Protein

100–200 grams of high-quality protein per day are needed:

1. Up to 1 pound of tissue protein per day may be lost

through bleeding, high metabolic rate (using protein

for energy), from exudate, and catabolism of muscle

tissue as well as from surgery itself.

2. Plasma protein loss from hemorrhage or wound

bleeding may occur. Loss of plasma protein and blood

volume increases the risk of shock. Extra protein is

required to replace these losses.

3. Fever and inflammation that may accompany surgery

can be reduced by an increased supply of protein.

4. When antibody production decreases, infections in-

crease. A high protein intake can reduce the risk of

infection.

5. Edema may develop due to an imbalance of colloidal

osmotic pressure. Serum protein levels must be in-

creased to reduce edema. Edema at the incision site

may also develop, slowing healing. This is another

reason for protein intake.

6. Bone healing is delayed if the protein intake is not

high. The bone marrow is considered a special protein

that anchors minerals and favors calcification.
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7. Hormones and enzymes are protein substances. A

lack of protein can lower production of these vital

substances.

8. In the liver, protein combines with fat for removal. This

prevents fatty infiltration. Thus, increased protein can

protect the body against liver damage. When a protein

combines with a fat, the product is a lipoprotein.

Fluids

There must be sufficient fluids to replace potential losses

from vomiting, fever, diuresis, drainage, and exudates.

Preventing dehydration is of great importance. Up to

seven liters of fluid per day may be needed. Because the

body tends to retain sodium and fluid postoperatively,

total fluid intake and output must be measured and

recorded to assure proper fluid balance.

Calories

If the caloric intake in the postoperative patient is inad-

equate, protein will be used for energy rather than for

tissue rebuilding and wound healing. More than half of

ingested proteins will be used to provide energy in the ab-

sence of sufficient carbohydrates and fats. A minimum of

2800 calories per day from carbohydrates and fat must be

available to spare protein for its primary purpose. Review

the protein-sparing action of carbohydrates in Chapters

4 and 5. An example of protein-sparing action is if a pa-

tient has had extensive surgery that requires 250 grams

of protein for tissue building and repair, the total caloric

content of the diet should range from 4000 to 6000

calories.

Vitamins

Vitamin C availability is imperative. The role of vitamin

C, as you will recall, is to supply the cementing material

of connective tissue, capillary walls, and new tissue.

Depending on the nature and extent of the surgery, the

patient may need 6 to 20 times the RDAs/DRIs.

Vitamin K is also of special concern because of its func-

tion in blood clotting. Intestinal bacteria synthesis of this

vitamin is decreased because of the use of antibiotics. Any

liver damage reduces prothrombin formation, which can

be corrected by the presence of more vitamin K.

The need for B complex vitamins increases with rising

caloric requirements. These vitamins function as coen-

zymes in carbohydrate and protein metabolism, the for-

mation of hemoglobin, and the prevention of anemia.

Minerals

Minerals are of great importance in the replacement of

electrolytes simultaneously lost with fluid from the body.

The amount and kinds of minerals to be replaced are de-

termined by the type of surgery and extent of loss in the

patient. Certainly, sodium, chloride, phosphorus, potas-

sium, and iron will need replacing and an increase in cal-

cium supply is mandatory if bone surgery or loss is in-

volved. Table 15-1 lists food sources of some of the most

essential nutrients needed by surgical patients.

PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The major nutritional problems that the health

team encounters among patients scheduled for

surgery are and .

a. anxiety

b. undernutrition

c. pain

d. overnutrition

2. Low protein reserves can cause all except which of

the following conditions?

a. shock and edema

b. muscle wasting

c. anxiety

d. liver damage

3. Sufficient fluids are supplied in the diet to replace

losses from all except:

a. edema.

b. diuresis.

c. vomiting.

d. drainage.

TRUE/FALSE

Circle T for True and F for False.

4. T F A minimum of 1200 calories per day from 

carbohydrate and fat is required for protein-

sparing of the postoperative patient.

5. T F The major problem in preoperative patients is

under- or overnutrition.

6. T F Decreased protein increases antibody formation.

7. T F It is more important to increase total calories

than carbohydrate in the preoperative diet.

FILL-IN

8. Using the following menu, indicate the major nutrients

supplied by each food listed by placing an X in the

appropriate column.

Pro CHo Thia Nia Ribo Fe Vit C

Oyster stew

Whole wheat 

garlic toast

Green pepper and 

cabbage slaw

Raisin rice pudding 

with orange sauce
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AC T I VI T Y 2 : 

The Postoperative Diet Regime

GOALS OF DIETARY MANAGEMENT

The main goal of postoperative nutritional and dietary

care is for the patient to regain a normal body weight.

This is brought about by a positive nitrogen balance

and subsequent muscle formation and fat deposition.

This goal can be achieved by first correcting all fluid

and electrolyte imbalances and giving appropriate trans-

fusions. The second step is to provide carefully planned

dietary and nutritional support for the patient, with

special emphasis on those nutrients discussed at the

beginning of this chapter. The third step is to monitor

food intake by maintaining a detailed record of what is

consumed.

A postoperative dietary regimen also requires aggres-

sive nutritional support that is needed to maintain nor-

mal body functions and tissues. Tissue maintenance is

especially important since additional losses may result

from postoperative bed confinement and ensuing muscle

atrophy. Nutritional supports should also attempt to re-

place tissue (such as muscle, bone, blood, exudate, and

skin) that may have been lost during the trauma of sur-

gery. Any malnourishment should be remedied if it has

not already been treated. Plasma protein should be sup-

plied to control or prevent edema and shock. Plasma pro-

tein also provides vital components for the synthesis of

albumin, antibodies, enzymes, and other necessary sub-

stances, which may have been lost through bleeding or

the escape of fluids. Finally, plasma protein also acceler-

ates the healing of wounds.

Inadequate nutritional supports increase morbidity

and mortality, delay the return of normal body functions,

TABLE 15-1 Some Food Sources of the Nutrients Identified as Essential to a Successful Surgery

Vitamin B 

Protein Vitamin C Complex* Vitamin K Iron Zinc

Complete:

Incomplete:

*Others not listed of this group will be supplied if these three B vitamins in the diet are adequate.

†

Best source

Milk

Eggs

Meat

Fish

Poultry

Vegetables

Grains

Nuts and seeds

Citrus fruits

Sweet and hot

peppers

Greens

Strawberries

Broccoli

Tomatoes

Cantaloupe

Cabbage

1. Thiamin:

pork, oysters,

organ meats, 

enriched

bread and 

cereals

2. Riboflavin:

milk, milk

products,

organ meats

muscle

meats, 

oysters, 

enriched

bread and 

cereals

3. Niacin: liver,

tuna, peanuts

and peanut

butter, peas,

pork, en-

riched bread

and cereals

Green leafy 

vegetables

†

Fruits

Cereals

Meats

Liver

Heart

Eggs

Raisins

Prunes

Whole wheat

and enriched

cereals and

breads

Apricots, dried

Red meats

Oysters

Pork

Almonds

Shellfish 

(especially

oysters)

Dairy products

Eggs

Whole grain

cereals
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and retard the process of tissue rebuilding. Inadequate

nutrition prevents wounds from healing at a normal pace

and causes edema and muscular weakness. Most impor-

tantly, all of these consequences prolong convalescence

and discomfort for the patient.

FEEDING THE PATIENT IMMEDIATELY 

AFTER THE OPERATION

Since a patient usually cannot tolerate solid food imme-

diately after an operation, it is withheld anywhere from

a few hours to two or three days. A feeding that is too

early may nauseate the patient and cause vomiting and

possible aspiration. This results in further fluid and

electrolyte losses, discomfort, and potential pneumo-

nia. The following outline lists the various types of di-

etary support that can be used during this short part of

the postoperative period.

1. No food by mouth (NPO)

2. Intravenous feeding: blood transfusion, fluids and

electrolytes, 5% dextrose, vitamin and mineral sup-

plements, protein-sparing solutions (with or without

Intralipid), combinations of above

3. Oral feeding: routine hospital progressive liquid diets

with or without supplements, liquid-protein supple-

ments with or without nonprotein calories, combi-

nations of above

4. A combination of oral and intravenous feedings

Many clinicians feel that it is not worthwhile to pro-

vide aggressive nutritional support during such a short

period of food deprivation. This decision is justified in

a well-nourished individual who can afford temporary

catabolic losses and would not be able to efficiently use

the supplied protein or calories. As described in Activity

1, the majority of patients do not fit this category. The

attending physician must decide if the patient is well

nourished and if enteral or parenteral feedings can be

tolerated. If the feedings can be tolerated, a subsequent

decision must be made on benefits of these exogenous

nutrients. The health professional may, after his or her

assessment of the patient’s status, request the physi-

cian to evaluate the patient and prescribe additional

feedings.

Blood transfusions and fluid and electrolyte compen-

sation are administered to those patients needing them.

Some doctors prescribe 5% dextrose solution in saline or

water, but the amount given is limited by the patient’s

tolerance. Another problem is that a concentrated dex-

trose solution may cause thrombosis in the peripheral

veins. Because of the relatively low nutrient density of

dextrose solution, it should not be used as a long-term

means of feeding. It has been claimed generally that the

infusion of dextrose spares some body protein from

breakdown to provide needed calories. Recently various

medical centers have experimented with the infusion of

protein-sparing solutions made up mainly of essential

amino acids. The preliminary trials have been very en-

couraging. However, if such means are used every day, it

may not only be expensive, but further deteriorate frag-

ile peripheral veins. Some hospitals use vitamin and min-

eral supplements as well as protein-sparing solutions.

Although solid foods are withheld from patients im-

mediately after an operation, most hospitals provide pa-

tients with oral feedings after their intestinal functions

return to normal (as early as 24 hours after the opera-

tion). The feedings consist of routine hospital progressive

diets (see Chapter 14). This stepwise postoperative feed-

ing may cover one to three days, depending on the pa-

tient’s tolerance, strength, and type of operation or

trauma.

Some patients may be able to start with a soft diet,

while others must begin with a clear liquid diet.

Progressive feedings occasionally may be supplemented

with commercial formulas. Some patients are given

liquid-protein supplements with or without nonprotein

calories if they can tolerate the feedings. Again, depend-

ing on the patient and his or her condition, a combina-

tion of feeding methods, including total parenteral

nutrition (see Chapter 14), may be used. For patients re-

quiring tube feeding, consult the detailed procedures de-

scribed in Chapter 14.

At this early stage of postoperative recovery, physi-

cians, nurses, and dietitians should work closely to de-

termine whether dextrose solution or oral liquid diets

should be continued. This is important, since both types

of feeding may not be nutritionally sound without con-

centrated supplements. Nutritional supports, including

fluids, electrolytes, protein, calories, and other nutri-

ents, should be carefully reviewed. Finally, a long-term

aggressive postoperative dietary treatment should be

planned and executed to combat the catabolic conse-

quences of trauma and to bring about a speedy recovery.

DIETARY MANAGEMENT FOR RECOVERY

When a patient can tolerate regular hospital foods, the

health team should plan and prescribe an appropriate

diet. Experts in clinical nutrition have tried for a num-

ber of years to develop a postoperative diet that will pro-

vide patients with an optimal amount of nutrients. In

general, the following diet prescription should satisfy

most clinical conditions that involve trauma:

1. 40–50 kcal/kg body weight/d

2. 12%–15% of total calories as protein

3. Well-balanced intakes of the established RDAs/DRIs

4. Carefully monitored intakes of vitamins A, K, C, B

12

;

folic acid; and the minerals, iron and zinc

To illustrate the protein and calorie composition of

such a diet, Table 15-2 includes two examples (40 kcal

and 50 kcal/d) for a man weighing 70 kg.
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If the patient has a minimal amount of tissue and

blood loss, a sound preoperative nutritional status, a

moderate to good appetite, and no sign of surgical com-

plications, a diet of 35 to 40 kcal/kg is probably sufficient.

However, the diet for a postoperative patient should be in-

dividualized, especially the serving sizes and the fre-

quency of feeding. Patients usually tolerate solids better

if the feedings are small and frequent.

Both carbohydrates and fats are important sources of

calories, and they should be provided in about equal

quantities to constitute 85%–88% of the total calories. (If

this reduces the patient’s appetite, less fat should be con-

sumed.) The calories from carbohydrates and fats used to

correct hypermetabolism supply energy for all processes

of rebuilding and repairing, and spare protein for ana-

bolic purposes.

If the patient is given solid food, a good quantity of

fruits and vegetables should be included in meals in ad-

dition to protein, fat, and carbohydrate. Refer to Chapter

14 for planning a high-protein, high-calorie, balanced

diet. The need for vitamins A, K, C, B

12

, and folic acid in

a postoperative regimen requires special attention.

Vitamins A and C have been proven experimentally and

clinically to assist in wound healing as well as tissue re-

pair. Vitamin A is well known for its role in maintaining

epithelial structures, and vitamin C is important for col-

lagen synthesis. In addition, vitamin A acid (retinoic acid)

has recently been shown to assist in wound healing and

is currently suspected to be a possible curative agent for

certain types of human cancer.

The body’s ability to clot blood postoperatively de-

pends on an adequate supply of vitamin K. Folic acid

and vitamin B

12

are necessary for the synthesis and

turnover of all body cells, especially red blood cells, and

should be amply provided. The postoperative use of an-

tibiotics may inhibit the formation of these three im-

portant vitamins by the intestinal flora, thus partially

reducing the body’s supply. Therefore, patients must be

monitored for deficiencies of these nutrients and given

adequate supplementation.

The importance of iron and zinc cannot be underes-

timated. Iron is vital for hemoglobin synthesis and is

used to compensate for blood loss and possible anemia.

Zinc has a definitive role in wound healing and clinical

supplementation with zinc postoperatively is now com-

mon. Zinc sulphate is the preferred form, given in dosage

amounts of 18–22.5 mg/day. (See Table 15-1 for food

sources of these essential nutrients.)

There are differences with the dietary care of patients

undergoing different types of surgery, such as digestive

tract, gynecological organs, or pancreas. Space limita-

tion does not permit discussions of details for each sur-

gical condition. However, the next section presents a

discussion of important considerations in the nutritional

and dietary care of a patient with part of the intestine

surgically removed.

GASTROINTESTINAL SURGERY: 

AN ILLUSTRATION

According to some professionals, early removal of the

nasogastric tube, early oral feeding, and a reasonable

transition to a regular diet is safe and tolerated in most

patients after gastrointestinal (GI) surgery. The patients

who may not benefit from or tolerate this more progres-

sive postoperative care are those who have had emer-

gency GI surgery. In terms of the first postoperative

meals, the ideal approach may be to allow patients to se-

lect their foods and beverages. Those patients who are

nauseated or not hungry are more likely to choose clear

liquids, and those who are hungry and feeling well will

choose from a regular diet.

As an illustration, we will study the dietary care of a

patient undergoing partial removal of the GI tract.

The normal small intestine is 300–800 cm (10–25 ft)

in length (

1

⁄3 jejunum and 

2

⁄3 ileum). The normal colon

(large intestine) is about 150 cm (10 ft). Most nutrients

are absorbed in the jejunum. Nine liters of fluid per day

enters the small bowel. Normally, all but 1 liter is ab-

sorbed proximal to the colon. The colon absorbs more

than 80% of the remaining fluid, and can absorb up to

3–4 liters daily. The colon also has the capability to sal-

vage energy by the fermentation of complex carbohy-

drate and soluble fiber to short chain fatty acids.

Short-bowel syndrome refers to a surgical loss of sig-

nificant distal ileum, ileocecal valve, and/or colon. The re-

sult is a faster overall transit and the potential for greater

loss of fluid and nutrient. Following a resection, the

ileum has a greater ability to adapt than the jejunum.

The adaptation depends on the size of section of ileum or

colon removed or nonfunctional. The function of the re-

maining bowel may further be handicapped by:

• Mucosal disease

• Bacterial overgrowth

• Rapid gastric emptying

• Excessive gastric acid with inactivation of pancreatic

lipase and deconjugation of bile salts, or pancreatic

insufficiency

TABLE 15-2 Approximate Protein and Calorie

Content of a Postoperative Diet 

for a Male Patient Weighing 70 kg

Total

kcal/kg Approximate Calories

Body Total Daily Dietary from

Weight Kilocalories Protein (g) Protein (%)

40 2800 84 12

50 3500 131 15
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If 100 cm or more of terminal ileum is removed, there

is impairment of the absorption of vitamin B

12

and bile

salts, which means the absorption of fat and fat soluble

vitamins will also be affected. If there is less than 100 cm

of remaining jejunum or ileum (without a colon or ileo-

cecal valve) or less than 50 cm of small bowel attached to

the colon, central parenteral nutrition may be required

until clinical conditions indicate otherwise.

The process of intestinal adaptation is facilitated by

complex foods and continues for one or more years in

adults. Stool output with diarrhea may depend on the

type of carbohydrate consumed, simple or complex.

Excessive eating is an important adaptive response to

maldigestion and malabsorption.

Thus, approaches to diet therapy for a patient with

short-bowel syndrome are as follows:

During the initial postoperative period, recommended

management includes no food by mouth, with intra-

venous feeding of electrolytes and central parenteral feed-

ing if indicated. Increase oral intake gradually, which will

be determined by patient response and clinical status,

starting with 6 small feedings per day, avoiding hyperos-

molar liquids.

Advance to regular diet, mostly unrestricted with high

calories and protein intake. In most patients, lactose is

well tolerated except those with a significant amount of

jejunum removed.

Some patients require supplements of vitamins and

some trace elements and minerals. Some patients re-

quire supplemental calcium, magnesium, and zinc. If the

distal ileum is removed, the patient may need Vitamin B

12

injection via vein or musculature.

The attending physician will prescribe a constant

monitoring of blood chemistry especially levels of vita-

mins and minerals, organ integrity, bone density, and

urinary analysis for components and volumes.

If patient has no ileum or colon, dehydration is the

greatest concern. Sipping an oral rehydration solution

containing a calculated amount of sodium can reduce

the need for intravenous fluid. There are several accept-

able commercial preparations, though it is important to

consider palatability and patient rejection.

If a patient’s colon is intact and functioning, encour-

age the consumption of soluble fiber which is fermented

to short-chain fatty acids in the large intestine. Supple-

mental medium chain triglycerides can increase total

calories when absorbed in the small bowel and the colon.

Restrict the following:

• Oxalate because it can bind calcium especially in a

supplement

• Sugars to avoid diarrhea

• Fat if steatorrhea is present and more than 100 cm of

distal ileum is removed

Consider the use of enteral feeding. Several accept-

able commercial preparations are available.

NURSING IMPLICATIONS

Recognizing that inadequate nutritional support may in-

crease morbidity and mortality during the early postop-

erational period, the nurse should do the following:

1. Recognize that malnutrition even in the short pe-

riod of 1–3 days postoperatively may retard the heal-

ing process.

2. Monitor the patient closely and provide nourishment

as soon as bowel sounds are present.

3. Check for other feeding methods that will fur-

nish adequate nutrients, if oral feedings are con-

traindicated.

4. Assess total fluid intake carefully and compare total

fluid losses to avoid circulating overload.

5. Be aware that any weight gain during this period

may be indicative of excess fluids.

6. Recognize the need for extra nutrients and fluids if

the patient has elevated temperature.

7. Request specific written orders for change of diet

and/or feeding method as the condition indicates.

8. Provide aggressive nutritional support during the

early postoperative period as well as in subsequent

convalescence.

9. Refer to the nutritional support team for assistance

if the facility has one. Otherwise, work within the

health team of which you are part.

10. Document all changes, requests, and rationales

carefully.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. State the main goal of dietary management in the

postoperative period. 

2. List three ways this goal can be achieved.

a.

b.

c.

3. Describe the three major functions of plasma

protein.

a.

b.

c.

4. Identify five intravenous feedings that may be

used in the immediate postoperative period.

a.
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b.

c.

d.

e.

5. Describe the normal progression of routine hospi-

tal diets and approximate time periods of use for

each (consult Chapter 12 if in doubt about the

time periods). 

Situation

Johnny B, 5Ј6ЈЈ, 150 lb, wrecked his motorcycle. He was wear-

ing a helmet, but sustained a mild concussion. In addition, he

received a compound fracture of the left femur and multiple lac-

erations of the arms, face, and upper body. He was in surgery

for three hours. The diet prescription is for a soft diet in six

feedings with the following specifications: 45 kcal/kg body

weight/day, 15% of total calories as protein, 55% as carbohy-

drate, and the remainder as fat. Answer the following questions

about this situation.

6. What is the total kcal content of Johnny’s diet?

Round to nearest whole number. 

7. How many grams of protein per day will he

receive? 

8. How many grams of fat are in his diet order?

9. How many grams of carbohydrate will Johnny

get? 

10. Write a 1-day menu, including the three snacks,

that will satisfy the diet requirements.

Breakfast

Mid-AM

Lunch

Mid-PM

Dinner

H.S. (Hour of Sleep)
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OBJECTIVES

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

following:

1. Discuss the recommendations regarding the role of diet in preventing

heart disease.

2. Describe and state the rationale of diet therapies used for the different

heart disorders.

3. List the foods allowed, limited, and forbidden on selected therapeutic diets

for heart disorders.

4. Identify resources available for patient education.

5. Identify nursing implications involved in the use of modified diets in car-

diovascular disease.

GLOSSARY

Atherosclerosis: thickening of the inside walls of arteries by deposits of fat or

cholesterol substances (plaques).

Cardiovascular: of or relating to the heart and blood vessels.

Cerebrovascular accident (CVA): when the blood vessels in the cerebrum

(brain) are deprived of oxygen by an obstruction (occluded). This may be

due to plaque formation, thrombus (blood clot), or aneurism (rupture of
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the blood vessel). Absence of oxygen to brain tissue

for more than 5 to 6 minutes leads to irreversible cere-

bral changes and tissue death. Commonly called a

“stroke.”

Cholesterol: a fatlike substance manufactured in the liver

from saturated fats, including body fat. It is widely

distributed in the body tissues and serves many impor-

tant functions.

Coronary: encircling (like a crown).

Coronary arteries: two large arteries that branch from the

ascending aorta and supply the heart muscle with blood.

Coronary heart disease (CHD): the coronary arteries sup-

ply all of the blood to the heart muscle. Occlusion,

most often caused by narrowing of the vessels by

plaque (atherosclerosis), deprives it of its nutrients

and causes death to the part of the heart muscle that

is occluded. When the occlusion is complete, myocar-

dial infarction results (see coronary occlusion).

Coronary occlusion: closing off of a coronary artery-most

often caused by the plaques of atherosclerosis. When

the occlusion is complete, myocardial infarction (MI)

results.

Hyperlipoproteinemia: the presence of abnormally high

levels of lipoproteins in the serum.

Hypertension: blood pressure elevated above the normal

range for age and sex.

Lipoproteins: the form in which lipids are transported in

the blood. There are four main classes of lipoproteins:

chylomicrons, very-low-density lipoproteins, low-

density lipoproteins, and high-density lipoproteins.

a. Low-density lipoproteins (LDLs) transport 60%–75%

of the serum cholesterol. They carry from the liver to

the body cells (including blood vessels). High serum

levels of LDLs, therefore, increase the risk of CHD

(see above).

b. High-density lipoproteins (HDLs) transport 20%–

25% of plasma cholesterol. They are believed to

collect excess cholesterol from body cells and carry

it back to the liver to be excreted or used for

making bile.

Myocardial infarction (MI): death of tissue of an area of

the heart muscle as a result of oxygen deprivation,

which in turn was caused by an obstruction of the

blood supply (see coronary heart disease). Commonly

referred to as a “heart attack.”

Triglycerides: the principal form of fat in foods and in

the body, consisting of three fatty acids and glycerol.

BACKGROUND INFORMATION

More than half the people who die in this country each

year die of heart and blood vessel disease. About 75% of

all adult hospitalized patients show symptoms of heart

problems even though they are admitted for other causes.

The high occurrence of these health problems means

that the nurse should have accurate information about

available dietary treatments for heart problems and the

rationale for their use.

There is no known single cause of heart disease.

However, the presence of a combination of certain factors

predisposes a person to high risk of the disease. Some

personal characteristics, such as a family history of heart

disease, sex, and age cannot be changed, but dietary fac-

tors and stressful lifestyles can be modified. Therefore,

the diets discussed in this chapter serve two goals: to re-

duce or prevent further damage to the cardiovascular

system, and to prevent development of the disorder in

yet unaffected individuals.

Current Consensus

The National Cholesterol Education Program (NCEP) is

one of three principal programs administered by the

Office of Prevention, Education, and Control of the

National Heart, Lung, and Blood Institute (NHLBI) of

the National Institutes of Health (NIH). It came about

after years of trials and scientific evidence that linked

blood cholesterol levels to coronary heart disease. These

trials showed that levels could be lowered safely by both

diet and drugs (see Table 16-1).

The First Report of the Expert Panel on Detection,

Evaluation, and Treatment of High Blood Cholesterol in

Adults was produced in 1988. An additional report was

published in 1991 that presented recommendations for

high blood cholesterol in children and adolescents. The

Second Report by the Expert Panel, in 1993, included

evidence that had emerged since 1991 and updated rec-

ommendations for the management of high blood cho-

lesterol in adults. This edition includes assessments for

cholesterol lowering in women, the elderly, and young

adults as well as physical activity and weight loss as com-

ponents of diet therapy.

TABLE 16-1 Criteria for Treatment Intervention

in Adults

Classification based on total cholesterol

Ͻ 200 mg/dl—desirable level

200–239 mg/dl—borderline high blood cholesterol

Ն 240 mg/dl—high blood cholesterol

Classification based on LDL cholesterol

Ͻ 130 mg/dl—desirable LDL cholesterol

130–159 mg/dl—borderline high risk

Ն 160 mg/dl—high risk

Source: Second Report of the Expert Panel on Detection,

Evaluation and Treatment of High Blood Cholesterol in Adults,

September 1993, and Report of the Expert Panel on Blood

Cholesterol Levels in Children and Adolescents, September

1991.
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The third report (ATP 3), May 2001, updates clinical

guidelines for cholesterol testing and management. It

reports and expands indications for intensive cholesterol-

lowering therapy in clinical practice. Many persons have

high risk for CHD and will benefit from more intensive

treatment than was recommended in ATP 1 and 2.

ATP 3 continues to use LDL cholesterol as the pri-

mary target of cholesterol-lowering therapy; therefore,

the primary goals are stated in terms of LDL. There have

been some modifications in lipid and lipoprotein classi-

fications. Compare Tables 16-1 and 16-2. This report is

available at the Web site, www.nih.gov. ATP 4, the fourth

report, is in the planning and preparation stage.

The reports outline “heart-healthy” eating for the gen-

eral population, as well as treatment for persons with

high cholesterol levels, or those at high risk for develop-

ing CHD.

Guidelines have been established for health profes-

sionals, patients, and the public. Among these important

guidelines are two of particular interest to students of

nutrition:

1. To increase the knowledge of health professionals re-

garding the major role that diet plays in reducing

blood cholesterol.

2. To improve the knowledge, skills, and attitudes of stu-

dents in the health professions regarding high blood

cholesterol and its management.

See Table 16-2.

You are encouraged to add these publications to your

database for clinical practice, as the reports present

guidelines that are the responsibility of not only physi-

cians but also nurses, dietitians, pharmacists, and all

other members of the health team. The patient is, of ne-

cessity, the center of this team and must be educated to

make the dietary and lifestyle changes necessary to re-

duce CHD risk.

Implementing dietary guidance with the use of nutri-

tion labeling and standards of identity is one example of

steps being taken to help Americans implement the

guidelines. (Refer to Table 16-3.) The major objective for

this sweeping revision is to increase the availability of

health-promoting foods.

Nutritional Risk Factors in Heart Disease

The risk factors of heart disease include the following:

1. Elevated serum cholesterol

2. Elevated serum triglycerides

3. Obesity

4. Hypertension

5. Generally poor eating habits and a sedentary lifestyle

All of these factors can be altered by diet and exercise.

AC T I VI T Y 1 : 

The Lipid Disorders

DEFINITIONS

The term used most frequently in describing the lipid

disorders is hyperlipoproteinemia (hyper ϭ excess,

lipoprotein ϭ fat and protein, emia ϭ in blood, which

translates as excess level of fat/protein complex in blood).

It refers to higher than normal levels of certain lipids in

the blood.

Cholesterol and triglycerides are water-insoluble

lipids, carried in the blood by lipoproteins. Diet, genet-

ics, and acquired factors affect the circulating levels of

one or more lipoproteins.

Lipoproteins are lipids combined with proteins. They

are called apolipoproteins. Three main classes of lipopro-

teins are very-low-density lipoproteins (VLDL), low-

density lipoproteins (LDL), and high-density lipoproteins

(HDL). LDL and HDL mainly transport cholesterol, and

VLDL transports triglycerides.

The liver makes cholesterol from saturated fat. The

amount of cholesterol synthesized is directly related to

the quantity of saturated fat consumed. LDLs carry cho-

lesterol to the artery plaques. Plaque formation is di-

rectly related to the amount of LDLs present. The

connection is cholesterol, LDLs, plaques, and coronary

heart disease. HDLs carry cholesterol away from the

plaques to the liver, to the gallbladder, and into the intes-

tines, where it is excreted. HDLs, therefore, lower the

risk of CHD. It appears that a person with a high HDL

level is less likely to develop the disease than a person

with a low HDL level. On the other hand, the reverse

TABLE 16-2 ATP III Classification of LDL, Total,

and HDL Cholesterol (mg/dl)

LDL Cholesterol

Ͻ 100 Optimal

100–129 Near optimal/above optimal

130–159 Borderline high

160–189 High

Ն 190 Very high

Total Cholesterol

Ͻ 200 Desirable

200–239 Borderline high

Ն 240 High

HDL Cholesterol

Ͻ 40 Low

Ն 60 High

Source: Third Report of the Expert Panel on Evaluation and

Treatment of High Blood Cholesterol in Adults, May 2001.

61370_CH16_245_260.qxd 4/14/09 10:13 AM Page 247

248 PART III NUTRITION AND DIET THERAPY FOR ADULTS

applies to blood LDL levels; that is, a high LDL level in-

creases the risk of heart disease.

CHOLESTEROL AND LIPID DISORDERS

When we talk about blood cholesterol, we now refer to

three forms: total, LDL, and HDL. Some health-screening

procedures measure the LDL cholesterol since it reflects

the actual risk of atherosclerosis. To calculate LDL cho-

lesterol, one may use the following formula (quantities

are in mg/dl):

LDL cholesterol ϭtotal cholesterol Ϫ HDL cholesterol Ϫ

Normally, the plasma levels of different forms of

lipid exist within certain limits. However, particular

individuals may deviate from such norms and develop

triglycerides

5

TABLE 16-3 Descriptive Labeling Terms Approved by the FDA: A Translation to Components Important in

a Cholesterol-Lowering Diet*

Nutrient Free Low Reduced/Less/Fewer Other

All

Total calories

Total fat

Saturated fat

Cholesterol

Sodium

*The new FDA labeling requirements make it possible for patients to determine how many grams of total fat and saturated fat are con-

tributed by a serving of a particular food. In addition, the new nutrition label will indicate in a “Percent Daily Value” column the percent

the food contributes to the maximum amount of fat allowed in a 2,000-calorie diet that meets recommendations for less than 30% of calo-

ries from fat, and less than 10% of calories from saturated fat (see Module 1). Patients will also be able to use the fat and cholesterol de-

scriptors that are now defined by the FDA.

Source: Second Report of the Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults, September 1993.

Synonyms for “Free”:

“Free of,” “No,”

“Zero,” “Without,”

“Trivial Source of,”

“Negligible Source

of,” “Dietary

Insignificant Source

of”

Less than 5 calories/

reference serving

Less than 0.5 g/reference

serving

Less than 0.5 g/reference

serving, levels of

trans-fatty acids must

be 1% or less of total

fat

Less than 2 mg/

reference serving; 

saturated fat content

must be 2 g or less

Less than 5 mg/

reference serving

Synonyms for “Low”:

“Contains a Small

Amount of, “Low

Source of,” “Low in”

Less than 40 calories/

reference serving

3 g or less/reference

serving

Meal and main dish

products: 3 g or less

per 100 g product and

30% or less calories

from fat

1 g or less/reference

serving and 15% or

less of calories from

saturated fatty acids

Meal and main dishes

products: 1 g or less

per 100 g, and less

than 10% of calories

from saturated fat

20 mg or less/reference

serving; saturated fat

content must be 2 g

or less per serving

Meal and main dish

products: 20 mg or

less per 100 g, with

saturated fat content

less than 2 g/100 g

140 mg or less/

reference serving

Meal and main dish

products: 140 mg or

less/100 g of food

Synonyms for

“Reduced/Less/Fewer”:

“Reduced in,”

“Lower,” “Low”

Reduced by at least 25%

Reduced by at least 25%

Reduced by at least 25%

Reduced by at least 25%

Contains 2 g or less 

saturated fat per 

reference serving

Reduced by at least 25%

“__% Fat Free”

“__% Lean,” must meet

requirements for “Low

Fat”

“Very Low Sodium,”

“Very Low in

Sodium”: 35 mg or

less/reference serving
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hyperlipidemia, or an elevated level of serum lipid.

Three main types of lipid are involved in this condi-

tion: cholesterol (an excess of which is called hyper-

cholesterolemia), triglyceride (hypertriglyceridemia),

and certain forms of lipoprotein (hyperlipoproteine-

mia). Hyperlipoproteinemia is usually associated with

hypercholesterolemia or hypertriglyceridemia, or both,

although the reverse is not necessarily true. Any of the

hyperlipidemias is undesirable because it may potenti-

ate atherosclerosis or cause its associated clinical

symptoms.

DIETARY MANAGEMENT

To treat a patient with a lipid disorder, the attending

physician uses laboratory data and clinical examination

to type the patient. The typing uses many data: sex, age,

symptoms, blood and laboratory tests, family history, and

so forth. After the physician has typed the patient, the

dietitian implements the appropriate dietary treatment

according to the diagnosis. This is not the proper forum

to discuss details for treating individual patients.

The second approach involves the public and is appli-

cable to all individuals. It has one goal: to lower blood

cholesterol while maintaining adequate diet. At present,

the dietary management of a person with high blood

(total or LDL) cholesterol is being promoted by three

major groups: the American Heart Association (AHA),

the National Cholesterol Education Program (NCEP),

and other private health groups. All three groups target

the amount and type of fats we eat.

NCEP RECOMMENDATIONS

Dietary intervention is the first priority in lowering blood

cholesterol. The NCEP has also issued a guide for foods

low in saturated fat and cholesterol. (See Tables 16-3

through 16-6.)

The NCEP has other recommendations that are of im-

portance in patient care and public health programs:

1. The use of blood cholesterol as a means of classifying

the risk of atherosclerosis for the population: The two

classifications are based on plasma total cholesterol or

LDL cholesterol (Table 16-1). These classifications

can be applied if a person’s blood cholesterol is known

through screening or other means.

2. Using the LDL cholesterol recommendations, one can

make a careful study of a person’s blood lipid and set

goals.

THIRD EDITION OF NCEP (ATP 3)

ATP 3 recommends a multifaceted approach to reduce

the risk for CHD. This approach is designated therapeu-

tic lifestyle changes or TLC. The major features of TLC

are reduction in saturated fat and cholesterol intakes,

weight reduction, and physical activity. If the patient can-

not achieve LDL of Ͻ 100mg/dl by diet alone, LDL-

lowering drugs can be started simultaneously. Table 16-4

lists the nutrient composition of the TLC diet. Notice the

increase in the amount of fiber in this diet. Fiber, espe-

cially soluble forms, helps to lower cholesterol by remov-

ing it via excretion in feces. The TLC diet generally

follows the Dietary Guidelines for Americans 2000. One

exception is that total fat is allowed to range from 25%

to 35% of total calories, provided saturated fats and trans-

fatty acids are kept low. A higher intake of total fat, mostly

in the form of unsaturated fat, can help to reduce triglyc-

erides and raise HDL cholesterol in persons with meta-

bolic syndrome. Examples of daily food choices that meet

the dietary guidelines are found in Table 16-5. Table 16-6

delineates the types of fat, cholesterol, and omega-3 con-

tent of meat, fish, and poultry, which is a helpful tool in

planning diet therapy.

METABOLIC SYNDROME

A constellation of major risk factors, life-habit risk fac-

tors, and emerging risk factors constitute a condition

called metabolic syndrome. Factors characteristic of

metabolic syndrome are abdominal obesity, elevated

triglycerides, small LDL particles, low HDL, hyperten-

sion, insulin resistance, and prothrombotic and proin-

flammatory states (see Table 16-8).

Metabolic syndrome is a secondary target of risk-

reduction therapy after the primary target LDL cholesterol.

TABLE 16-4 Nutrient Composition of the 

TLC Diet

Nutrient Recommended Intake

Saturated fat* Less than 7% of total calories

Polyunsaturated fat* Up to 10% of total calories

Monounsaturated fat Up to 20% of total calories

Total fat 25%–35% of total calories

Carbohydrate

†

50%–60% of total calories

Fiber 20%–30 g/day

Protein (approximately) 15% of total calories

Cholesterol Less than 200 mg/day

Total calories (energy)

‡

Balance energy intake and 

expenditure to maintain 

desirable body weight/

prevent weight gain

*Trans-fatty acids are another LDL-raising fat that should be

kept at a low intake.

†

Carbohydrate should be derived predominantly from foods

rich in complex carbohydrates including grains, especially

whole grains, fruits, and vegetables.

‡

Daily energy expenditure should include at least moderate physi-

cal activity (contributing approximately 200 kcal per day).
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The risk factors can be reduced by weight reduction and

physical activity. The risk factors of the metabolic syn-

drome correlate to enhanced risk for CHD at any given

LDL level. Abdominal obesity is more highly correlated

than is an elevated body mass index (BMI).

SPECIAL CONSIDERATIONS FOR DIFFERENT

POPULATION GROUPS

Men, aged 35 to 65 years have a higher risk of CHD than

do women. Middle-aged men in particular have a high

prevalence of risk factors, and are predisposed to abdom-

inal obesity and the metabolic syndrome. A large frac-

tion of all CHD occurs in men of middle age. For those

who carry relatively high risks, intensive LDL-lowering

therapy is needed.

For women, aged 45 to 75 years, onset of CHD is gen-

erally delayed by 10–15 years compared with that of men;

most CHD in women occurs after age 65. CHD in women

younger than 65 occurs in those with multiple risk fac-

tors and the metabolic syndrome. Previous belief that

the protective effect of estrogen in women accounted

for the gender difference in risk for CHD has been cast

in doubt in clinical trials of the use of hormone

TABLE 16-5 Examples of Daily Food Choices That Meet the Dietary Guidelines

No. of 

Food Group Servings Serving Size Some Suggested Foods

Vegetables

Fruits

Breads, cereals, pasta,

grains, dry beans, peas,

potatoes, and rice

Skim/low-fat dairy 

products

Lean meat, poultry, and fish

Fats and oils

Eggs

Sweets and snack foods

*Includes fats and oil used in food preparation, also salad dressings and nuts.

3–5

2–4

6–11

2–3

Յ6–8*

1 c leafy/raw

1

⁄2 c other

3

⁄4 c juice

1 piece fruit

1

⁄2 c diced fruit

3

⁄4 c fruit juice

1 slice

1

⁄2 bun, bagel, muffin

1 oz dry cereal

1

⁄2 c cooked cereal

1

⁄2 c dry beans or peas

1

⁄2 c potatoes

1

⁄2 c rice, noodles, barley, or

other grains

1

⁄2 c bean curd

1 c skim, 1% milk

1 oz low-fat, fat-free cheese

Յ6 oz/day—Step I Diet

Յ5 oz/day—Step II Diet

1 tbsp soft margarine

1 tbsp salad dressing

1 oz nuts

Յ4 yolks/week—Step I Diet

Յ2 yolks/week—Step II Diet

In moderation

Leafy greens, lettuce

Corn, peas, green beans, broccoli, carrots, cabbage,

celery, tomato, spinach, squash, bok choy, mush-

rooms, eggplant, collard and mustard greens

Tomato juice, vegetable juice

Orange, apple, applesauce, pear, banana, grapes,

grapefruit, tangerine, plum, peach, strawberries

and other berries, melons, kiwi, papaya, mango,

lychee

Orange juice, apple juice, grapefruit juice, grape

juice, prune juice

Wheat, rye or enriched breads/rolls, corn and flour

tortillas

English muffin, bagel, muffin, cornbread

Wheat, corn, oat, rice, bran cereal, or mixed-grain

cereal

Oatmeal, cream of wheat, grits

Kidney beans, lentils, split peas, black-eyed peas

Potato, sweet potato

Pasta, rice, macaroni, barley, tabbouli

Tofu

Low/nonfat yogurt, skim milk, 1% milk, buttermilk

Low-fat cheeses

Lean and extra-lean cuts of meat, fish, and skinless

poultry, such as sirloin, round steak, skinless

chicken, haddock, cod

Soft or liquid margarine, vegetable oils

Walnuts, peanuts, almonds, pecans

Used in preparation of baked products

Cookies, fortune cookies, pudding, bread pudding,

rice pudding, angel food cake, frozen yogurt,

candy, punch, carbonated beverages

Low-fat crackers and popcorn, pretzels, fat-free

chips, rice cakes
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TABLE 16-6 Saturated Fat, Total Fat, Cholesterol, and Omega-3 Content of Meat, Fish, and Poultry in

3-Ounce Portions Cooked Without Added Fat

Source Saturated Fat g/3 oz Total Fat g/3 oz Cholesterol mg/3 oz Omega-3 g/3 oz

Lean Red Meats

Beef 1.4 4.2 71 —

(rump roast, shank, bottom 

round, sirloin)

Lamb 2.8 7.8 78 —

(shank roast, sirloin roast, 

shoulder roast, loin chops,

sirloin chops, center leg chop)

Pork 3.0 8.6 71 —

(sirloin cutlet, loin roast, 

sirloin roast, center roast, 

butterfly chops, loin chops)

Veal 2.0 4.9 93 —

(blade roast, sirloin chops, 

shoulder roast, loin chops, 

rump roast, shank)

Organ Meats

Liver

Beef 1.6 4.2 331 —

Calf 2.2 5.9 477 —

Chicken 1.6 4.6 537 —

Sweetbread 7.3 21.3 250 —

Kidney 0.9 2.9 329 —

Brains 2.5 10.7 1,747 —

Heart 1.4 4.8 164 —

Poultry

Chicken (without skin)

Light (roasted) 1.1 3.8 72 —

Dark (roasted) 2.3 8.3 71 —

Turkey (without skin)

Light (roasted) 0.9 2.7 59 —

Dark (roasted) 2.0 6.1 72 —

Fish

Haddock 0.1 0.8 63 0.22

Flounder 0.3 1.3 58 0.47

Salmon 1.7 7.0 54 1.88

Tuna, light, canned in water 0.2 0.7 25 0.24

Shellfish

Crustaceans

Lobster 0.1 0.5 61 0.07

Crab meat

Alaskan King Crab 0.1 1.3 45 0.38

Blue Crab 0.2 1.5 85 0.45

Shrimp 0.2 0.9 166 0.28

Mollusks

Abalone 0.3 1.3 144 0.15

Clams 0.2 1.7 57 0.33

Mussels 0.7 3.8 48 0.70

Oysters 1.3 4.2 93 1.06

Scallops 0.1 1.2 56 0.36

Squid 0.6 2.4 400 0.84

Source: Dietary Guidelines for Americans. 2000. Washington, DC: USDA.
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replacement therapy (HRT) to reduce risk of CHD in

postmenopausal women. Cholesterol-lowering drug

therapy is preferred to HRT.

With older adults (men Ͼ 65 years and women Ͼ 75

years), most new CHD events and coronary deaths occur

in this age group. A high level of LDL cholesterol and a

low level of HDL still are predictive of the development

of CHD in older persons, but TLC is the primary therapy

for older people, followed by drug therapy if they are at

higher risk because of multiple risk factors or advanced

atherosclerosis.

Young adults (men 20 to 35 years, women 20 to 45

years): CHD is rare in this group except in those with se-

vere risk factors such as family history, diabetes, heavy

smoking, and so on. Life-habit changes and early detec-

tion and intervention of elevated LDL cholesterol can

delay or prevent onset of CHD later in life.

RACIAL AND ETHNIC GROUPS

African-Americans have the highest overall CHD mor-

tality rate of any ethnic group in the United States, par-

ticularly at younger ages. It is accounted for by the high

prevalence of coronary risk factors. Hypertension, dia-

betes mellitus, cigarette smoking, obesity, physical inac-

tivity, and multiple CHD risk factors occur more

frequently in this population than in white populations.

Other ethnic groups and minority populations in the

United States vary somewhat in baseline CHD risk, but the

evidence is not sufficient to modify general recommenda-

tions for cholesterol management in these populations.

Sample menus based on the TLC diet for men and

women aged 25 to 49 years, as well as sample menus for

several ethnic and regional groups, are found in

Appendix B.

THE ROLE OF FISH OILS

In population and clinical studies omega-3 fatty acids,

eicosapentaennic acid (EPA), and decosahezaenoic acid

(DHA) found in fatty fish such as albacore tuna, herring,

lake trout, mackerel, salmon, and sardines, have been

shown to reduce sudden cardiac death, reduce serum

triglyceride levels, and retard the accumulation of

plaques in blood vessels. Omega-3 fatty acids can also re-

duce metabolic processes that increase the risk of heart

diseases. The matter of safety must consider:

1. Intake of more than 3 grams/day of omega-3 fatty acid

from capsules can cause bleeding in some patients, so

this should be done only on a physician’s advice.

2. Mercury contamination of fish is an established risk.

Federal agencies have issued guides about eating fish

with a potential presence of mercury. Chapter 9 dis-

cusses a detailed list of mercury content of commer-

cial fish and shellfish and should be consulted for

details.

Also, alpha linolenic acid (ALA) found in tofu, soy-

beans, canola oil, walnuts, flaxseeds, and their oils, can

convert into omega-3 fatty acids in the body.

The American Heart Association provides the follow-

ing guide in the consumption of omega-3 fatty acids for

reducing cardiovascular risk:

1. For the general population:

• Eat a variety of fish (fatty fish) at least twice a week.

• Include oils and food rich in ALA (flaxseed, canola,

and soybean oils; flaxseed and walnuts).

2. For patients with cardiovascular diseases: Consume 1

gm/day of EPAϩDHA, preferably from fatty fish. Use

of capsule supplements must be under a physician’s

guide.

3. For patients with high triglyceride levels: 2 to 4 grains

of EPAϩDI IA per day, provided in capsules under a

physician’s supervision.

DRUG MANAGEMENT

As we have discussed, dietary management has two ap-

proaches: patient specific or the population as a whole.

Initiation of drug therapy depends upon whether it is

used for primary prevention (no evidence of CHD) or sec-

ondary prevention (evidence of atherosclerotic disease).

The physician makes the decision after careful assess-

ment of all factors.

In primary prevention, at least six months of intensive

diet therapy and counseling are usually prescribed be-

fore considering drug therapy. Even one year of diet ther-

apy may be considered if the patient is not at immediate

risk. If, at this time, the LDL cholesterol still remains

above the target level, drug therapy may be added to diet

therapy.

For those individuals with severely elevated LDL cho-

lesterol at the beginning, diet therapy alone will not be

adequate. Drug therapy is started simultaneously.

All nondrug treatments should be tried: diet modifi-

cation (the TLC diet), weight control, exercise, and smok-

ing cessation, before drugs are initiated. The drugs have

many side effects, are expensive, and are usually used for

the rest of the patient’s life. For these reasons diet ther-

apy and exercise are the safest and best treatment and

should certainly be used as long as possible before drugs

are prescribed.

Both prescription and over-the-counter (OTC) drugs

are available. The OTC drugs are nicotinic acid or their

derivatives.

Table 16-7 lists drugs used at present.

NURSING IMPLICATIONS

Physicians usually refer patients to registered dietitians

or other qualified nutritionists for medical nutrition ther-

apy, which is the term for nutritional intervention and

guidance provided by a nutritional professional. However,
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the nurse has the closest contact with the patient and in

many instances may be the primary teacher.

If you are the primary teacher:

1. Work with the health team to implement all treat-

ment goals: careful assessment, diet counseling,

monitoring, and follow-up.

2. Provide explicit patient instruction and use good

counseling techniques to teach the patient how to fol-

low the prescribed diet. Use an approved, up-to-date

diet manual, or other acceptable sources of material.

3. Provide the patient with a list of foods to be used,

limited, or omitted from the diet.

4. Provide an explanation of the reasons these foods

are controlled.

5. Encourage the use of prompts to help patients re-

member.

6. Make arrangements for diet consultation with the

dietitian or nutritionist to reinforce teaching.

7. Provide the patient with a list of possible side effects,

if drug therapy is used.

8. Be able to check the diet tray and recognize any er-

rors in the food served.

9. Lend assistance to the patient in selecting an ade-

quate menu within the limitations of the diet.

10. Remind the patient to check labels when shopping

and describe what to look for. Meet with any others

who are directly concerned in shopping and food

preparation.

11. Discuss appropriate cooking methods.

12. Recommend reliable resources, either persons or

materials, when necessary.

13. Encourage the support of family and friends.

14. Involve patients in their care through self-monitoring.

15. Utilize case management and collaborative care of

pharmacists, dietitians, and all other members of the

health team.

TABLE 16-7 Drugs Affecting Lipoprotein Metabolism

Drug Class, Agents Lipid/Lipoprotein Clinical Trial 

and Daily Doses Effects Side Effects Contraindications Results

HMB CoA 

reductase 

inhibitors 

(statins)*

Bile acid 

Sequestrants

‡

Nicotinic acid

¶

Fibric acids

§

*Lovastatin (20–80 mg), pravastatin (20–40 mg), simvastatin (20–80 mg), fluvastatin (20–80 mg), atorvastatin (10–80 mg), cerivastatin

(0.4–0.8 mg).

‡Cholestyramine (4–16 g), colestipol (5–20 g), colesevelam (2.6–3.8 g).

¶

Immediate release (crystalline) nicotinic acid (1.5–3 g), extended release nicotonic acid (Niaspan[R]) (1–2 g), sustained release nicotinic

acid (1–2 g).

§

Gemfibrozil (600 mg BID), fenofibrate (200 mg), clofibrate (1000 mg BID).

Source: Third Report of the Expert Panel on Evaluation and Treatment of High Blood Cholesterol in Adults, May 2001.

LDL ↓18–55%

HDL ↑5–15%

TG ↓7–30%

LDL ↓15–30%

HDL ↑3–5%

TG No change or

increase

LDL ↓5–25%

HDL ↑15–35%

TG ↓20–50%

LDL ↓5–20%

(may be increased

in patients with

high TG)

HDL ↑10–20%

TG ↓20–50%

Myopathy

Increased liver 

enzymes

Gastrointestinal 

distress

Constipation

Decreased absorption 

of other drugs

Flushing

Hyperglycemia

Hyperuricemia (or

gout)

Upper GI distress

Hepatotoxicity

Dyspepsia

Gallstones

Myopathy

Unexplained non-CHD

deaths in WHO

study

Absolute:

• Active or chronic

liver disease

Relative:

• Concomitant use of

certain drugs

Absolute:

• dysbeta-

lipoproteinemia

• TG Ͼ 400 mg/dL

Relative:

• TG Ͼ 200 mg/dL

Absolute:

• Chronic liver disease

• Severe gout

Relative:

• Diabetes

• Hyperuricemia

• Peptic ulcer disease

Absolute:

• Severe renal disease

• Severe hepatic

disease

Reduced major coro-

nary events, CHD

deaths, need for

coronary proce-

dures, stroke, and

total mortality

Reduced major coro-

nary events and

CHD deaths

Reduced major coro-

nary events, and pos-

sibly total mortality

Reduced major coro-

nary events
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PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. List the five nutritional risk factors for heart

disease.

a.

b.

c.

d.

e.

2. Define TLC. 

3. Name the three major features of the TLC diet.

a.

b.

c.

4. A combination of major risk factors, life habit fac-

tors, and emerging risk factors identify a condi-

tion known as .

5. The total fat allowed in a LDL-lowering diet is

% of total calories.

6. The most characteristic feature in the identifica-

tion of metabolic syndrome is 

.

7. Statins are the most commonly prescribed drugs

for .

8. Which drug is currently available OTC? 

.

MULTIPLE CHOICE

Circle the letter of the correct answer.

9. Amount of fiber per day recommended in the TLC

diet is:

a. 10–15 g

b. 15–20 g

c. 20–30 g

d. 30–40 g

10. Most deaths from coronary heart disease occur in

which of these age groups?

a. men age 35–45 years, women age 45–65 years

b. men over age 65 years, women over age 75

years

c. minority groups of all ages

d. a and b

e. a, b, and c

11. Which of the following groups of foods would be

most suitable for a patient on a TLC diet?

a. beef rounds, lamb, coconut, pasta

b. tofu, chicken, catfish, peanut butter

c. duck, avocado, shrimp, almonds

d. liver, bologna, sherbert, olives

LIST

12. List at least eight techniques a nurse should use

when teaching a patient about cholesterol-lowering

diet therapy.

TABLE 16-8 Clinical Identification of the

Metabolic Syndrome

Risk Factor Defining Level

Abdominal Obesity* Waist Circumference

†

Men Ͼ 102 cm (Ͼ40 in)

Women Ͼ 88 cm (Ͼ35 in)

Triglycerides Ն 150 mg/dl

HDL cholesterol

Men Ͻ 40 mg/dl

Women Ͻ 50 mg/dl

Blood pressure Ն 130/Ն 85 mmHg

Fasting glucose Ն110 mg/dl

*Overweight and obesity are associated with insulin resistance

and metabolic syndrome. However, the presence of abdominal

obesity is more highly correlated with the metabolic risk fac-

tors than is an elevated body mass index (BMI). Therefore, the

simple measure of waist circumference is recommended 

to identify the body weight component of the metabolic 

syndrome.

†

Some male patients can develop multiple metabolic risk fac-

tors when the waist circumference is only marginally in-

creased, e.g., 94–102 cm (37–39 in). Such patients may have a

strong genetic contribution to insulin resistance. They should

benefit from changes in life habits, similarly to men with cate-

gorical increases in waist circumference.

Source: Third Report of the Expert Panel on Evaluation and

Treatment of High Blood Cholesterol in Adults, May 2001.

61370_CH16_245_260.qxd 4/14/09 10:13 AM Page 254

CHAPTER 16 DIET THERAPY FOR CARDIOVASCULAR DISORDERS 255

PRACTICE QUESTION

Write a 1-day menu for a 45-year-old Mexican-American

woman on the TLC diet. Write your menu first, then

check Appendix B and grade yourself on how well you did.

AC T I VI T Y 2 : 

Heart Disease and Sodium Restriction

Dietary sodium restriction is an important part of the

medical treatment for hypertension and congestive heart

failure. Although hypertension is a symptom, not a dis-

ease, it is one leading contributor to heart attack and

stroke and is also associated with kidney diseases. For

these reasons, controlling hypertension is one way to

prevent the development of these conditions. Congestive

heart failure occurs when the heart fails to pump out the

returning blood fast enough, allowing blood to accumu-

late in the right side of the heart. This raises venous pres-

sure (pressure in the vein from the accumulation of

blood), causing fluid retention (edema) in the heart and

its associated parts.

DIET AND HYPERTENSION

Secondary hypertension is caused by some known fac-

tor, such as a kidney disorder. The cause of essential or

primary hypertension is unknown. Dietary factors that

may cause high blood pressure include obesity and exces-

sive use of salt. Some believe that caffeine in coffee and

alcoholic beverages can potentiate the condition. New

research indicates that calcium deficiency may be a fac-

tor in hypertension.

A low-sodium diet is usually supplemented with drug

therapy (antihypertensives). Most antihypertensives con-

tain diuretics. While most diuretics remove water and

sodium from the body, some also remove potassium.

Since the patient frequently is overweight, a low-calorie

diet is also prescribed. Weight loss by itself will often re-

duce blood pressure, especially in males. The diet should

be individually prescribed and tailored to the patient’s

need for sodium and calorie reduction. Since there are

different levels of sodium restriction and many levels of

calorie restriction, the diet order must be specific to be

effective. A diet order that reads “salt poor, low cal” is

unacceptable. Sodium is ordered in milligrams or grams,

and calories by a specific number designed to help the pa-

tient lose weight. An adequate diet under 1200 calories

daily is difficult to plan; it results in low patient compli-

ance, especially with long-term usage. A normal level of

protein of high biological value is recommended. Fats in

the diet are moderately low and the types of fat flexible.

Unsaturated fats used within the caloric allowance are

more acceptable than saturated fats. Carbohydrates pro-

vide up to 50% of the total caloric intake, but concen-

trated sweets are not recommended. High-potassium

foods should be encouraged if drug therapy causes loss of

this mineral in the urine. Some physicians prescribe spe-

cial potassium supplements.

DIET AND CONGESTIVE HEART FAILURE

The treatment for congestive heart failure consists of rest

to reduce the demands on the heart; drug therapy to

strengthen the heartbeat and slow it down; and diet ther-

apy to reduce edema and decrease the workload on the

heart. The dietary regimen is as follows:

1. Reduce edema. A low-sodium diet is used, usually in

the moderate to low range. It is difficult to severely re-

duce the sodium intake of a patient because such a

diet is most unpalatable.

2. Decrease workload. The diet may be of soft consis-

tency and divided into five or six small meals per day.

If the patient is overweight, the diet may also be re-

stricted in calories. Fluids are not usually restricted,

but excess fluid intake is not allowed. Although indi-

vidual need varies, 2000 to 3000 ml of fluid per day is

acceptable.

Some patients with hypertension and/or congestive

heart failure may also require a modification of fat or

cholesterol intake.

When a patient with this clinical disorder loses 6% or

more of body weight (fat and muscle, not water) in half

a year, the condition is known as cardiac cachexia (CC).

CC signals poor prognosis with increased mortality.

When this patient undergoes nutritional therapy before

an operation, he or she may have a better survival rate

after an operation. Therefore identifying the susceptible

patient is a priority, meaning that an appropriate nutri-

tional intervention can be implemented before the pa-

tient develops CC.

A patient with CC suffers wasting of muscle mass,

bone atrophy, lower bone density, and severe loss of fat

storage. Some potential candidates and causes for CC

may include the following:

1. Senior patients suffering from anorexia, difficulty in

chewing and swallowing, nausea from medications,

depression, and isolation.

2. Patients undergoing diuretic treatment, where mi-

cronutrient and antioxidant deficiencies created by

the therapy can also precipitate malnutrition or mus-

cle wasting. Micronutrients involved include sele-

nium, copper, zinc, and magnesium. The diuretic

therapy may also precipitate calcium losses. These

nutrient deficiencies increase the rate of oxidative

stress, one major cause of muscle wasting.

3. Other potential problems that may lead to CC include

abnormal clinical conditions such as higher require-

ment for resting energy expenditure, lower capacity

to exercise, and edema.

61370_CH16_245_260.qxd 4/14/09 10:13 AM Page 255

256 PART III NUTRITION AND DIET THERAPY FOR ADULTS

CC can lead to serious problems for the patient. When

diagnosed early it can be treated. Therapy includes but is

not limited to nutritional intervention, drug manage-

ment, scheduled physical activity, use of medical devices,

and heart transport.

THE SODIUM-RESTRICTED DIET

The average intake of sodium in the American diet ranges

from 3 to 8 grams per day. Although some sodium is es-

sential for body functioning, the amount needed is ap-

proximately 

1

⁄2 to 1 gram daily. The main source of

sodium in our diets is table salt (sodium chloride). Salt

is about 40% sodium by weight. It is used extensively in

food processing for items such as processed meats (lunch

meat, ham, bacon, canned meats, and fish), dried foods,

sauerkraut, olives, and pickles. It is used in baking and

cooking, and then used again at the dining table. In ad-

dition, most foods contain some sodium before any pro-

cessing or cooking takes place. Some unprocessed foods

are higher in naturally occurring sodium than others.

For example, meats, milk, and eggs are high in natural

sodium, whereas most plant foods are low. There are ex-

ceptions. Beets, spinach, chard, and kale are fairly high

in sodium. Fruits, oils, sugars, and cereal grains contain

only a trace of sodium or none at all, if no sodium chlo-

ride is added in processing. If a diet is based on the basic

food groups, unsalted bread/butter and unprocessed

grains and meats are used, and no salt is used during

cooking or at the table, then the diet contains approxi-

mately 500 mg sodium. It is not difficult to see how we

can “overdose” our foods with sodium.

The Diet Guidelines for Americans recommends the

use of salt and sodium in moderation (see Chapter 1.)

Four levels of sodium restriction are recommended by

the American Heart Association to control a patient’s

sodium intake. The levels vary from 250 mg up to 3 to 5

grams of sodium daily.

The DASH diet (Dietary Approach to Stop Hyper-

tension) from the NIH is more commonly recommended

to prevent or control hypertension than is the AHA diet.

The eating plan is rich in various nutrients believed to

benefit blood pressure and in other factors involved in

maintaining good health. The sodium content is ~2400

mg/day. Access DASH from the following Web site: www.

nhlbi.nih.gov/health/public/heart/hbp_low/recap.htm.

Mild Sodium Restriction (3 to 5 Grams Daily)

This is a regular diet that omits only salty foods and the

use of salt at the table. Salt may be used lightly in cook-

ing; for example, use half the amount stated in the

recipe. This diet is used frequently after discharge from

the hospital, when edema is under control. A wide va-

riety of foods from the basic food groups is recom-

mended. Table 16-9 illustrates the foods to avoid within

each food group.

Moderate Sodium Restriction

(1000 Milligrams Daily)

This diet is used both in the hospital and at home. In ad-

dition to avoiding the foods indicated for the 3- to 5-gram

sodium diet, the diet has the following restrictions:

1. No more than 2 c milk per day.

2. No more than 5 oz meat per day. One egg may be sub-

stituted for 1 oz meat.

3. No salt in cooking.

4. Bread and butter beyond three servings daily should

be unsalted.

5. No commercial mixes or regular canned vegetables.

Strict Sodium Restriction

(500 Milligrams Daily)

This diet is used primarily for hospitalized patients,

though it may be followed at home. The restrictions, how-

ever, result in low patient compliance except in a hospi-

tal setting. In addition to the restrictions indicated for 

3- to 5-gram and 1000-mg sodium diets, two other restric-

tions are required to lower the dietary sodium to 500 mg:

1. No bread and butter that has salt added

2. No vegetables that are naturally high in sodium content

TABLE 16-9 Foods Excluded in a 3- to 5-Gram

Sodium Diet

Meat Group

1. Cured, canned, or

smoked meats and fish

2. Canned dried beans,

meat stews, soups

3. Meat analogs, e.g., 

imitation bacon bits

4. Cheeses: regular,

processed

5. Frozen TV dinners

6. Ready-prepared meats

in gravy or sauces

7. Kosher meats

Grain Group

1. Salty crackers

2. Rolls with salted tops

3. Seasoned mixes (e.g.,

stuffing, pasta, rice)

Milk Group

1. Cheese spreads

2. Processed cheese

(cheese spreads)

3. Cheese: Roquefort,

blue, camembert

4. Salted buttermilk

Fruit and Vegetable Group

1. Any vegetable prepared

in brine

2. Sauerkraut

3. Canned tomatoes;

tomato juice

4. Tomato sauce or paste

5. V-8 juice

Other

1. Salted sauces and 

seasonings: barbecue

sauce, chili sauce, 

meat sauce,

Worcestershire sauce,

etc.; any type of salt,

including tenderizers

and flavor enhancers

2. Salted snacks: chips,

pretzels, popcorn, nuts,

pickles, olives, seeds

3. Miscellaneous: mus-

tard, relishes, bacon

drippings, bouillon

cubes, catsup, etc.
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Severe Sodium Restriction 

(250 Milligrams Daily)

The substitution of low-sodium milk for regular milk in

the 500-mg sodium diet will lower the dietary sodium

content to 250 mg.

The Exchange Lists for Meal Planning, issued by the

American Dietetic Association and the American Diabetic

Association (see Appendix F), may be modified for the

various levels of sodium restriction. This booklet is a

helpful tool for diet planning, particularly when a caloric

or fat modification is also necessary.

Some drinking water is high in sodium, especially if

water softeners are used. Patients on low-sodium diets

should ascertain their drinking water’s sodium content

and, if necessary, use distilled water.

Many drugs, both prescription and over-the-counter,

contain high levels of sodium. Patients need to be made

aware of these.

NURSING IMPLICATIONS

The nurse should follow the following guidelines.

1. Be aware that sodium-restricted diets are unpalat-

able, especially at very restricted levels.

2. Be prepared to offer alternative seasonings to enhance

flavor and encourage the patient to consume an ade-

quate diet.

3. Caution patients to read the labels on foods and to

avoid self-medication. Check medications received in

the hospital, and, if they are too high in sodium, ask

about alternates.

4. Check trays of all patients on sodium-restricted diets

to make sure salt has not been included accidentally.

5. Recognize that patients with congestive heart failure

tend to have poor appetites. Accurate intake and out-

put records are necessary. Meal sizes and intervals

may need adjusting.

6. Check for inadequate potassium intake when antihy-

pertensives are used.

7. Be aware that iodine intake may be low when salt is

restricted.

8. Do not suggest salt substitutes without asking the

physician first: there may be impaired renal function

or, if a potassium supplement is being used, a patient

could develop hyperkalemia. Salt substitutes are high

in potassium.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. Complete Exercise 16-1.

2. Write a day’s menu for a person on a 500-mg

sodium diet with no calorie restriction (use sepa-

rate sheet).

3. List 10 appropriate seasonings that may be used

in place of salt.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

Exercise 16-1

Complete Each Column with the Appropriate Information

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

5000 mg sodium

1000 mg sodium

500 mg sodium

250 mg sodium
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AC T I VI T Y 3: 

Dietary Care After Heart Attack and Stroke

MYOCARDIAL INFARCTION (MI):

HEART ATTACK

Priority is given to life-saving measures immediately fol-

lowing a myocardial infarction (MI). An intravenous line

(IV) is prepared and inserted. If needed, the IV can be

used to administer drugs and regulate fluid and elec-

trolyte balance.

The goals of diet therapy are to reduce the workload

of the heart, restore and maintain electrolyte balance

and, after a brief period of undernutrition, to maintain an

adequate nutritional intake. The diet therapy progresses

as follows:

1. For the first 24 to 48 hours after oral feedings are or-

dered by the physician, the patient receives only clear

liquids.

2. The liquid diet is followed by a low-residue diet, and

then a soft diet. Foods are divided into five to six small

meals. The diet also may be restricted in sodium, if

necessary.

3. Beverages containing caffeine are omitted.

4. The physician may prescribe fluid restriction, if intake

and output records warrant.

5. Constipation may accompany a restriction of fiber

and/or fluids. Nursing measures to solve this compli-

cation are needed.

6. A gradual return to regular foods, with a restriction

of sodium, fat, and/or cholesterol for certain patients.

CEREBROVASCULAR ACCIDENT (CVA):

STROKE

As with a myocardial infarction, the first measures taken

by health professionals after a cerebrovascular accident

are life saving, not dietary. Ongoing therapy focuses on

restoring and maintaining adequate nutrition. Diet ther-

apy after a CVA progresses as follows:

1. An intravenous line is used for the first 24 to 48

hours. Careful monitoring is necessary. Fluids must

be restricted if cerebral edema is present.

2. If the patient is comatose, tube feeding will be the

diet of choice after IV therapy. Oral liquid feedings

may begin when the patient is conscious. If the pa-

tient develops paralysis of one side of the throat, he or

she will choke more easily on liquids than on semi-

solids. In the event of such paralysis, very thick liquids

or very soft solids may be necessary.

3. Eventually, with training, the patient may return to

a regular diet.

4. Depending on the patient, the diet may be low in calo-

ries, sodium, fat, and/or cholesterol.

After the initial emergency measures, the health team

will implement many care procedures, and those affect-

ing eating and diet will include the following:

1. An evaluation of the patient is made by a speech ther-

apist and an occupational therapist.

2. The patient’s food and beverage tolerance is observed,

applying aspiration when necessary.

3. Initially, the patient is fed thickened liquids with a

consistence of a nectar, honey, or pudding when

indicated.

4. Commercial preparations such as roll thickeners

(Thick It) or other prethickened products may be or-

dered from the food service department.

5. Standard procedures indicate the texture of the food

be modified according to the dysphagia diet used rou-

tinely in hospitals. This diet progresses in 4 stages.

Stage 1: Diet is pureed.

Stage 2: Diet is mechanically changed to a semi-

solid and moist consistence that is cohesive with the

following characteristics:

a. Presence of some chewing ability

b. Meats that are grounded or minced

c. Fruits and vegetables fork-mashable

d. No dry food such as bakery products (bread,

crackers)

Stage 3: Diet is advanced to soft solids with the fol-

lowing characteristics:

a. More chewing ability

b. Meats that can be cut easily

c. Fruits and vegetables that are not hard and

crunchy

d. Sticky food

e. Foods with little moisture

Stage 4: Diet is a regular one with solid textures.

There are other considerations for a patient suffering

from a stroke:

1. Visual impairment

2. Low appetite

3. Use of tube feedings

4. Food-drug interactions

5. Lifestyle modification if indicated

The health team is familiar with all the above issues

and adjustments. Lifestyle modification is an important

public concern. The issues cover exercise, lowering blood

pressure, salt intake, and the quantity and quality of fat

consumed. Government and private institutions have

made recommendations, most of which have been pre-

sented in various chapters in this book. Use the index to

find the appropriate chapter for more details.
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NURSING IMPLICATIONS

The responsibilities of the nurse include the following:

1. Assess food deficits as soon as oral feedings are re-

sumed, and take measures to restore sufficient intake.

2. Allow self-feeding for both MI and CVA patients as

soon as possible.

3. Position the patient to allow maximum use of his or

her remaining abilities and to give the patient some

control.

4. Schedule nursing care and treatment far enough in

advance of meals to let the patient rest before eating.

5. Relieve pain before meals are served.

6. Promote comfort, relieve anxiety, and be very patient.

7. Explain all restrictions in the patient’s diet.

8. Teach diet restrictions when the patient is able to lis-

ten (when anxiety and fear have diminished).

9. Make arrangements for those involved in food pur-

chasing and preparation to be involved in the teach-

ing session with the dietitian.

PROGRESS CHECK ON NURSING IMPLICATIONS

FILL-IN

1. List four objectives of diet therapy for a patient

who has had a myocardial infarction.

a.

b.

c.

d.

2. List as many nursing measures as you can think

of to assist a stroke victim to ingest an adequate

diet.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

PROGRESS CHECK ON ACTIVITY 3

FILL-IN

1. List five hidden sources of sodium.

a.

b.

c.

d.

e.

2. List 10 seasonings that may be used freely on a

low-sodium diet.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

3. State five nursing measures applicable to the feed-

ing of a CVA patient with right-sided hemiplegia

who is not comatose.

a.

b.

c.

d.

e.

4. Explain the rationale for a diet therapy that speci-

fies “soft 2 g sodium in 6 feedings” for a 5-day,

post-MI patient. 
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MULTIPLE CHOICE

Circle the letter of the correct answer.

5. Which of the following menus would be the best

choice for a person on a 1-g sodium, low-

cholesterol diet?

a. split pea soup, crackers, tuna salad, ice cream,

and tea

b. scrambled eggs, baked potato, fruit salad,

baked apple, and skim milk

c. broiled fresh trout with lemon, baked potato,

sliced tomato salad, skim milk, and peach halves

d. prime rib roast, broccoli, mashed potatoes,

sliced pineapple, and tea

6. From the following list, which foods would be most

suitable for a person on a 500-mg sodium diet?

a. tuna fish salad with lettuce

b. sliced turkey with cranberry sauce

c. scalloped potatoes and ham

d. honey and peanut butter sandwich
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OBJECTIVES

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

following:

1. List the diet modifications used in certain gastrointestinal disorders.

2. Explain the rationale for the use of diet modifications.

3. Describe the diet modification sequence and progression.

4. List foods that meet the diet requirements.

5. State nursing implications for dietary care.

GLOSSARY

Antiemetics: an agent (drug) that relieves vomiting.

Aspiration: the act of inhaling. Pathological aspiration of vomitus or mucus

into the respiratory tract (lungs) may occur when a patient is unconscious

or under the effect of anesthesia.

Cachexia: general wasting of the body, especially during chronic disease.
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Cholinergic: an agent (drug) that stimulates the action

of the sympathetic nerves.

Colostomy: creation of an opening between the colon

and surface of the body. A surgical procedure.

Defecate: to eliminate waste and undigested food from

the rectum.

Esophageal varices: varicose veins in the esophagus.

Flatulence: excessive formation of gas in intestinal tract.

Gallstones: precipitation of cholesterol crystals in the

gallbladder to form stones.

Gastrectomy: removal of part of the stomach.

Helicobacter pylori (H. pylori): common rod-shaped bac-

teria that live in the gastrointestinal tract around the

pyloric valve, lower gastric antrium, and upper duo-

denal bulb. They are well known for their role in

chronic gastritis and, more recently, in the gastric

ulcer process.

Hemorrhoidectomy: surgical removal of varicose veins in

the mucosa either outside or just inside the rectum.

Ileostomy: creating an opening between the ileum and

the surface of the body by establishing a stoma (see

Stoma) on the abdominal wall.

Ileum: distal portion of the small intestine extending

from jejunum to cecum.

Immunotherapy: passive immunization of an individual

with preformed antibodies. It activates the entire im-

mune system to fight off disease. Most recently used

in terminology relating to treatment of cancer.

Intraluminal: within the lumen (wall) of a tubular

structure.

Jejunum: part of the small intestine extending from the

duodenum to the ileum.

Mucosa (mucous membrane): the membrane that lines

the tubular organs of the body.

NSAIDS: nonsteroidal anti-inflammatory drugs.

Osteomate: one who has had an ostomy (colostomy or

ileostomy). These are surgical procedures for creat-

ing an opening to the outside of the body for the elim-

ination of waste.

Pectin: a carbohydrate that forms a gel when mixed with

a sweetened liquid.

Pylorus: a distal part of the stomach opening into the

duodenum. Contains many glands that secrete hy-

drochloric acid.

Stoma: a mouthlike opening. A surgical opening kept

open for drainage and other purposes.

Varices: plural for varix; an enlarged, tortuous vein, ar-

tery, or lymph vessel.

BACKGROUND INFORMATION

The gastrointestinal (GI) tract extends from the mouth

to the anus. All disturbances related to food intake, diges-

tion, absorption, and elimination affect the GI tract and

usually require special diets. Such diets were among the

very first ever used in the treatment of diseases.

Unfortunately, many have not changed much since they

were first used, even though recent research has shown

that some of the diets used to treat diseases are ineffec-

tive and incompatible with the clinical conditions of pa-

tients. Two notable examples include the diets for

diverticular diseases and peptic ulcer.

Psychological factors play a role when we consider

many disorders of the GI tract. The digestive system is

said to “mirror the human condition.” If this is true, then

specific foods do not cause the problem in all cases;

rather, the psychological state of the body that receives

them can be responsible. Stress factors such as anxiety,

fear, work pressure, grief, emotional makeup, and coping

patterns have a great deal to do with how or if foods are

tolerated. If a person has specific food allergies or a phys-

iological basis for food intolerance (such as an enzyme

deficiency), then the offending foods obviously should

not be eaten. Otherwise, as in the case of an ulcer pa-

tient, there is no sound basis for the traditional diet ther-

apy that permits only soft, white, or mildly flavored foods.

Frequently, patients who have experienced traditional

diet therapy will challenge a prescription of modern diet

therapy. Nurses must understand and be prepared to ex-

plain the newer concepts of dietary management.

AC T I VI T Y 1 : 

Disorders of the Mouth, Esophagus, 

and Stomach

MOUTH

Cleft Lip and/or Palate

A congenital defect of newborns, cleft lip and/or palate is

corrected by a series of surgeries after the infant reaches

a weight safe enough to withstand a surgical procedure.

These infants have a high nutritional requirement to pre-

pare for surgery and rapid growth. The care provider

must practice care in the positioning and feeding of these

children to prevent aspiration. Certain types of nipples

and/or tubing may be required for infant feeding.

Families need counseling in the feeding and care of these

infants. Nurses should receive additional training when

caring for and teaching others to care for such patients.

Dental Caries

Almost all children in the United States are afflicted with

decayed teeth, and about 30% of Americans past the age

of 25 wear full dentures. While poor dental hygiene (im-

proper brushing, not flossing, and failing to get check-

ups) may account for part of the problem, much is dietary

in nature. Lack of essential nutrients such as calcium,

phosphorus, fluorine, and vitamins D, A, and C affect
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tooth and gum formation and development. Because both

deciduous (“baby”) and permanent teeth are formed in

utero (before birth), the diet of the mother affects the

offspring’s teeth. Fetuses are not parasites and cannot

necessarily derive adequate amounts of each nutrient

needed for development from the mother. Some children

are born without all of their permanent teeth buds, and,

in this case, it is prudent to maintain deciduous teeth as

long as possible.

A youngster’s diet affects the strength and function

of his or her teeth. Milk, juice, or sweetened drinks left

in the bottle against an infant’s gums during sleep can

cause decay of newly erupted teeth. This is known as the

“baby bottle syndrome.” Children learn to like sweets if

they receive them early in their diet. It is believed that the

high use of concentrated sweets, especially the sticky

type, is the main culprit in the formation of cavities (den-

tal caries).

Health promotion measures that will benefit oral tis-

sues throughout life include a well-balanced diet with

adequate amounts of essential nutrients, limitation or

omission of sweets, and proper oral hygiene and dental

care.

Dentures

The wearing of dentures can be a mixed blessing. If prop-

erly fitted, they provide the ability to ingest a variety of

foods not possible otherwise. Dentures are cosmetically at-

tractive and improve self-esteem, but there are disadvan-

tages associated with them. As bone recedes after teeth

have been extracted, frequent realignments are mandatory

for proper fit. Loose dentures may collect particles un-

derneath them, causing pain. Rubbing between dentures

and the gum tissue creates sore spots that can lead to in-

flammation or even tumors. The health of the gums on

which dentures rest determines the success of wearing

dentures. An adequate supply of vitamins A and C, along

with other nutrients, is essential to gum tissue integrity.

Many older people have ill-fitting dentures or no den-

tures at all, even though they may have no teeth. This can

cause great difficulty in chewing food, and therefore, in

the digestion of food. This leads to a decreased intake of

fiber and other essential nutrients, since unchewed and

undigested foods are not absorbed. The effect of this con-

dition on health is obvious.

Whenever dental problems exist or dentures are ab-

sent, the mechanical soft diet is preferred, since it pro-

vides adequate nutrition and ease of chewing. Chapter

12 provides additional information on the mechanical

soft diet.

Fractured Jaw

The nutritional needs for a person following the trauma

of a fractured jaw are high, as in other types of fractures.

The treatment of choice is to wire the jaws together,

which poses obvious problems with eating. A diet high in

protein, calories, minerals, and vitamins is necessary for

proper healing. Liquid food must pass through a straw

without moving the jaw. Care must be taken to prevent

choking, and a wire cutter must be close at hand to cut

the wire if choking occurs. As the person is usually home

for a considerable length of time before the wires are re-

moved, the caretaker must be taught how to use the wire

cutter. Since the practice of oral hygiene is difficult, the

oral tissues must be cleaned by a special and thorough

procedure to prevent bacterial growth. Lack of adequate

cleaning can cause cavities and produce odors that de-

crease the appetite. Table 17-1 lists examples of foods

suitable for the person with a fractured jaw.

ESOPHAGUS: HIATAL HERNIA

The esophagus is separated from the stomach by the di-

aphragm. When the stomach partially protrudes above

the diaphragm because of the weakening of the diaphragm

opening, hiatal hernia results. Hiatal hernia is usually

treated with antacids and a low-fat diet. Six small feedings

per day are recommended, and fluids are taken between

meals. Foods that irritate esophageal mucosa are

eliminated—for example, orange, tomato, or grapefruit

juices. Alcoholic beverages should be avoided. Patients

should not eat within two hours of bedtime. Extra fluids

and laxative foods help to prevent constipation that can

put pressure on the esophagus. Patients should not lie

down or bend over after eating. Extra height in the form

of pillows or an elevated bed-head for sleeping is recom-

mended. If the patient is obese, weight loss will improve

the clinical condition. Fats are usually avoided, since they

tend to lower esophageal pressure and add calories.

STOMACH: PEPTIC ULCER

Dietary Management

Peptic ulcer is the most common of the problems affect-

ing the upper GI tract. An ulcer is an erosion of the stom-

ach, pylorus, or duodenum. Ulcers occur only in areas

affected by excess hydrochloric acid and pepsin (an en-

zyme). The most common location is the duodenal bulb,

because the gastric contents emptying through the py-

loric valve are most concentrated in acid at this point. The

following are the major causative factors of peptic ulcer:

1. Increased acidity and secretion of gastric juices

2. Decreased secretion of mucous lining and buffers

3. Prolonged use of nonsteroidal anti-inflammatory

drugs (NSAIDs) such as aspirin, ibuprofen, and others

4. Helicobacter pylori (H. pylori) infection—Infection

by this bacteria, along with hydrochloric (HCl) acid

and pepsin secretion, is now believed to be a major

cause of ulcers.
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TABLE 17-1 Foods for a Patient with a Fractured Jaw

Composition of feedings These are oral feedings composed of approximately

250 g carbohydrate

115 g protein

110 g fat

2400 calories

General instructions 1. Follow the family menu as closely as possible, if the meal pattern is adequate.

2. Plan for the increase in protein by using meats of all kinds (beef, pork, poultry, 

lamb, veal, fish, organ meats) and meat substitutes such as eggs, cottage cheese,

other soft cheeses, and yogurt.

3. All meats should be lean and, with the exception of beef, should be well cooked; 

beef may be used raw or rare if desired. Use sufficient broth when blending.

4. All meats, vegetables, breads should be cubed before being added to blender. Eggs

should be added last when blending.

5. If butter or margarine is used, it should be very soft or melted before adding to

mixture.

6. It may be necessary to strain the mixture after it has been blended to prevent

clogging.

7. Variety can be obtained by using soups, vegetable juices, or broths for blending 

instead of milk, but be aware that this lowers total caloric intake.

8. The patient should participate in the selection of the various meats, vegetables, and

pastas that go into the blender.

Meal plan for oral liquid feedings Breakfast Lunch Dinner

Strained juice Fruit drink Fruit eggnog

Hot blended drink Hot blended drink Hot blended drink

Coffee/cream/sugar if desired Coffee/cream/sugar if desired Beverage of choice

or Beverage of choice or Beverage of choice

Supplemental Feedings

To increase caloric intake over 2400 add any of these: fruit drink, fruit eggnog, a thick

milkshake, liquid gelatin, chocolate milk, malted milk, or regular eggnog. Dry milk 

powder or vitamin supplements may be added to increase nutrients upon recommen-

dations of the physician.

Recipes: follow for those items marked

Recipes for oral feedings: Hot Blended Drink #1

1

⁄2 c cooked refined cereal such as farina, grits, cream of wheat, etc.

1 c hot milk*

2 soft-cooked eggs

1 tsp melted butter or margarine

1

⁄2 tsp salt (optional)

Mix all ingredients except fat. Blend to desired consistency and strain. Add the 

melted fat and salt. Reheat to desired temperature.

Hot Blended Drink #2

1

⁄2 c cubed poultry, veal, pork, lamb, or cheese

1

⁄2 c cooked rice or pasta

1

⁄2 c cooked vegetable of choice

1–2 slices whole wheat bread, cubed

1

1

⁄2 c milk*

1 tsp melted butter or margarine

1

⁄2 tsp salt (optional)

Blend the meat or substitute separately with 

1

⁄2 c of the milk for approximately 2 min-

utes. Add rice or pasta, vegetable, and bread. Add remaining milk and salt. Blend to

desired consistency. Strain the mixture. Add the melted fat and reheat to desired

temperature before serving.

(continues)
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Treatment goals for the peptic ulcer are to relieve pain,

heal erosion, prevent complications, and prevent recur-

rences. Therapy usually includes rest, antacids, and an-

ticholinergics. Physicians recommend reduction of

ulcer-predisposing factors such as stress, hurried or

skipped meals, and excess coffee, colas, smoking, and

aspirin.

Current drug therapy for ulcers now includes the use

of histamine receptor blockers (H2 blockers) such as

Tagamet, Zantac, Axid, and Pepsid. Some newer, more

potent drugs approved for use help ulcers to heal more

rapidly. Antacids are still used as standard therapy, the

preferred ones being those with a magnesium or alu-

minum base, such as Maalox or Mylanta. Calcium-based

antacids (e.g., Tums) are thought to stimulate acid se-

cretions and are not generally recommended. Antibiotics,

including Flagyl, Achromycin, and Amoxil, are used to

counter the H. pylori bacteria. (The drugs mentioned are

brand names. Consult the Physician’s Desk Reference

for more information.)

These drugs are used in tandem with the general

measures of adequate rest, sleep, and stress-reduction

measures that have always been standards.

Principles of Diet Therapy for Peptic 

Ulcer Disease

1. A highly restrictive diet is no longer ordered for pep-

tic ulcer. The diet is a regular one that follows dietary

guidelines, with enough increases for tissue healing

and promotion of optimal nutritional status. The con-

dition of the individual, determined after a complete

nutritional assessment, will determine the amount

of calories and nutrients needed.

2. Another change that has occurred in the dietary man-

agement of peptic ulcer is that of the meal pattern:

Patients are advised to eat three meals a day without

snacks, especially at bedtime. This change from former

meal plans is to avoid the production of excess acid.

3. Meal size should be moderate; large meals cause dis-

tention and pain.

4. There is no need to eliminate a particular food unless

it causes repeated discomfort.

5. Dietary fiber, especially soluble dietary fiber, is not

restricted. In fact, it is encouraged according to pa-

tient tolerance.

6. Individualized tolerances include:

a. Seasonings: Hot chilies and black pepper are com-

mon irritants; other than these, the individual may

have any seasonings that do not cause a problem.

b. Alcohol: High-proof alcohols (80 proof) and beer

are potent gastric juice stimulants and should be

avoided. Some patients tolerate small amounts of

wine when taken with a meal.

c. Coffee (regular and decaffeinated), tea, and colas are

to be avoided as they are gastric stimulants. If small

amounts of coffee are used, the coffee should be

drunk with or after a meal to minimize its effects.

7. General recommendations:

a. Avoid aspirin and other NSAIDS. If pain medica-

tion is needed, use the acetaminophen types (e.g.,

Tylenol).

TABLE 17-1 (continued)

Hot Blended Drink #3

1

⁄2 c chopped raw or rare beef or ground beef patty

1 c broth*

1

⁄2 c cooked or canned vegetable of choice

1

⁄2 c cooked potato (without skins)

1 c milk, tomato juice, or cream soup*

1 tsp melted butter or margarine

1

⁄2 tsp salt (optional)

Blend beef and broth together for approximately 2 minutes. Add other ingredients except

fat. Blend together to desired consistency. Strain. Add fat and salt. Heat to desired tem-

perature before serving.

Fruit Drink

1 banana or 

1

⁄2 c any canned or cooked fruit

2

⁄3 c fruit juice, preferably a vitamin C source (orange, grapefruit)*

Blend. Strain. Chill before serving.

Fruit Eggnog

To the above recipe for fruit drink, add 2 tsp lemon juice, 1 tbsp sugar, and 1 egg. Blend.

Strain. Serve cold.

*All liquids used may be increased to thin the mixture to the consistency that will not clog a straw.
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b. Eliminate smoking.

c. Eat slowly in a calm environment.

d. Antidepressant therapy may be prescribed for some

patients as a sedative and for relaxation.

e. If a patient is in acute pain when admitted, the diet

will require modification to lessen symptoms. The

regular diet will be reordered when the pain is

gone. Most diet manuals in facilities contain some

form of modified diet therapy suitable for these

conditions.

Patients and physicians accustomed to the traditional

diets have been slow to accept the liberal diet. Most hos-

pitals generally offer the minimum fiber diet initially to

ulcer patients (see Chapter 14). Individual changes are

made toward a regular diet as the patients and their con-

ditions indicate acceptance and improvement.

Nursing responsibilities in treating ulcer patients are

as follows:

1. Explain the rationale for use of the newer diet ther-

apy (some patients are very fearful and skeptical of

the less restrictive diet).

2. Evaluate the diet for nutritional adequacy after indi-

vidual changes have been made.

3. Encourage the consumption of laxative foods, espe-

cially if the patient is prescribed antacids, which cause

constipation.

4. Explain the adoption of a less stressful lifestyle to help

prevent a recurrence.

5. Intervene on the patient’s behalf if the prescribed diet

is not tolerated.

GASTRIC SURGERY FOR ULCER DISEASES

Perforation and hemorrhage are two major complications

of ulcer disease for which surgery is indicated. The types

of surgical procedures can be found in all nursing and

medical texts, but space prohibits discussion here. After

the initial period of NPO and fluid and electrolyte replace-

ment, and when peristalsis has returned, oral feedings

may be resumed. The necessity for optimum nutrition

following gastric surgery is the same as in any other op-

eration, but postgastrectomy diet therapy (which must

be ordered by the physician) differs in some respects. In

general the health practitioner should follow these basic

principles:

1. Implement a progressive diet for a 2-week course.

2. Keep meals small (1 to 2 oz each) and frequent

(hourly). Low carbohydrate clear liquids with 

1

⁄2 slice

toast or two crackers are appropriate for first feedings.

3. Increase the size of feedings by 1 oz daily.

4. Use a six-meal, low-carbohydrate, high-protein,

moderate-fat, diet by approximately day 10 to day 16,

if conditions permit.

5. Introduce simple, mild, low-fiber, and easily di-

gested foods, such as cream of wheat or rice, sugar-

free gelatin, soft-cooked (poached) eggs, mashed

potatoes, and tender beef or chicken. Milk and reg-

ular carbonated beverages are not included, and liq-

uids are given separately from solid foods. These

precautions are to prevent development of the

“dumping syndrome.”

6. Resume a regular diet gradually.

The “dumping syndrome” is a complication of gastric

surgery that may occur a short time after recovery from

the operation, after eating is resumed. It may also be the

delayed type, occurring from one to five years after a gas-

trectomy. It is more likely to occur in the patient who has

had two-thirds or more of the stomach removed.

The process is as follows: Food reaches the jejunum 10

to 15 minutes after eating. With part of the stomach re-

moved, the food is not digested properly and, instead of

being delivered slowly, it is “dumped” quickly into the

small intestine. The patient then experiences nausea,

cramping, weakness, dizziness, cold sweating, a rapid

pulse, and possibly vomiting. These symptoms of shock

occur as the concentrated foodstuff draws water from

the body tissues into the intestine. The symptoms are es-

pecially severe when the meal is high in simple carbohy-

drate, which can exert high osmotic pressure. Two to

three hours after the meal, hypoglycemic symptoms may

occur, because the absorbed monosaccharides, especially

glucose, cause a rapid rise in blood glucose. This, in turn,

stimulates the body to produce more insulin that quickly

removes the excess glucose from the blood, resulting in

hypoglycemia.

The aim of diet therapy is to provide the patient with

optimum nutrition that will control these symptoms:

1. Small, frequent meals (that will not overload the je-

junum) eaten slowly.

2. No liquid during meals and the following hour; the

absence of liquid slows absorption.

3. High-protein foods for tissue repair and moderately

high-fat foods to add calories and delay the time food

is emptied from the stomach.

4. Moderate to low amounts of complex carbohydrate

foods (which are digested more slowly).

5. No milk, sugar, sweets, desserts, alcohol, or sweet-

ened beverages. All of these pass rapidly into the je-

junum and pull fluid there. Also, simple sugars

stimulate insulin release and so should be avoided.

6. Raw foods as tolerated (low-fiber types are usually

given).

Table 17-2 presents an antidumping diet, and Table

17-3 provides a sample menu.

NURSING IMPLICATIONS

1. Encourage a supine position after meals to decrease

the force of gravity.

2. Advise mouth rinsing before meals as cholinergic

blocking agents can cause dryness of mouth.
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TABLE 17-2 Permitted and Prohibited Foods in an Antidumping Diet

Food Group Foods Permitted Foods Prohibited

Breads

Fats

Cereals and equivalents

Eggs

Meats

Beverages

The following foods are to be added as patient tolerance and condition progress.

Vegetables

Fruits

Dairy products

Miscellaneous

*Some practitioners prefer 1 to 2 hours before and after meals.

†

Some practitioners permit 4 oz of fluid with a meal.

All breads and crackers except those noted

Margarine, butter, oil, bacon, cream, may-

onnaise, French dressing

All grains, rice, spaghetti, noodles, and

macaroni except those noted

All egg dishes

All tender meats, fish, poultry

Tea, coffee, broth, liquid unsweetened gela-

tin, artificially sweetened soda (

1

⁄2–1 hour

before and after meals)*

Mashed potato, all tender vegetables (peas,

carrots, spinach, etc.)

Fresh or canned (unsweetened or artifici-

ally sweetened); one serving citrus fruit

or juice

Milk, cheese, cottage cheese, yogurt, etc.

Salt, catsup, mild spices, smooth peanut

butter

Breads with nuts, jams, or dried fruits or

made with bran

None

Presweetened cereals

None

Highly seasoned or smoked meats

No milk or alcohol; carbonated beverages if

not tolerated; beverages with meal unless

symptoms begin to subside

†

Creamed; gas-forming varieties if not toler-

ated (cabbage, broccoli, dried beans and

peas, etc.)

Canned with sugar syrup; avoid sweetened

dried fruits; e.g., prunes, figs, dates

Introduce small amounts of dairy to deter-

mine tolerance

Pickles, peppers, chili powder, nuts, olives,

candy, milk gravies

TABLE 17-3 Sample Menu Plans for Antidumping Diets

Soon after Surgery Later after Surgery

Sample 1 Sample 2 Sample 1 Sample 2

Breakfast Egg, poached, 1 Egg, scrambled, 1 Cream of wheat, 

1

⁄2 c Juice, tomato, 4 oz

Toast, 1 slice Toast, 1 slice Butter, 1 tsp Oatmeal, 

1

⁄2 c

Butter, 1 tsp Butter, 1 tsp Egg, soft-cooked, 1 Bacon, crisp, 2 slices

Banana, 

1

⁄2 Peaches, 

1

⁄2 c Toast, 1 slice

Butter, 1 tsp

Snack Gelatin, fruit-flavored, Smooth peanut butter, 2 oz Gelatin, fruit-flavored Diet soda

unsweetened, 1 c Crackers, 2 Crackers, 4 Crackers, 4

Lunch Chicken breast, Fish, 3 oz Roast beef, 3 oz Beef patty, 3 oz

stewed, 3 oz Rice, 

1

⁄2 c Rice, 

1

⁄2 c Potato, 

1

⁄2 c

Potato, mashed, 

1

⁄2 c Spinach, 

1

⁄2 c Peas, buttered, 

1

⁄2 c Asparagus, 

1

⁄2 c

Butter, 2 tsp Butter, 2 tsp Butter, 2 tsp

Snack Soft-cooked egg Gelatin, fruit-flavored, Juice, orange, 

1

⁄2 c Apple juice

Crackers, 4 unsweetened, 1 c Crackers, 2 Crackers, 4

Dinner Meat, 3 oz Turkey, sliced, 3 oz Beef, 3 oz Chicken, 3 oz

Rice with grated Potato, baked, 1 Potatoes, mashed, 1 c Noodles, 3 oz

cheese, 

1

⁄2 c Butter, 2 tsp Carrots, 

1

⁄2 c Spinach, 

1

⁄2 c

Asparagus, tips, 

1

⁄2 c Tomato, 2 slices Tomato, sliced, 

1

⁄2 Margarine, 1 tsp

Margarine, 1 tsp Butter, 2 tsp

Snack Bread, 1 slice Peach, halves Smooth peanut butter Sandwich:

Meat, 2 oz canned, unsweetened Crackers (2) Bread, 2 slices

Margarine, 1 tsp Mayonnaise, 2 tsp

Meat, 2 oz
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3. Emphasize eating slowly in a relaxed, pleasant

environment.

4. Explain the reasons for diet restrictions to the patient

and family or care provider.

5. Be aware that vitamin B

12

by injection may be neces-

sary following total gastrectomy, because the intrin-

sic factor necessary for its absorption will be lost.

Make sure that the patient understands the need for

this treatment.

6. Check weight and caloric intake frequently.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. Fill out the section in Exercise 17-1 for the low-

residue diet, listing all diseases or conditions for

which this diet is applicable.

2. a. Fill out the section in Exercise 17-1 for foods

suitable for a patient with a gastric ulcer.

b. Repeat Exercise 17-1, using foods suitable for

dumping syndrome.

3. Explain the rationale for the important changes in

diet therapy for peptic ulcers. 

4. Make a 1-day meal plan for a patient who is four

days postgastrectomy.

AC T I VI T Y 2 : 

Disorders of the Intestines

DIETARY FIBER INTAKE

The structural parts of brans, husks of whole grain prod-

ucts, hulls, skins, and seeds are important sources of

fiber. A low-fiber and a low-residue diet are not the same.

Residue is the portion of the diet that contributes to the

content of the feces. Dietary fiber is the portion of food

that cannot be digested by the human body.

We can provide the patient with a low-fiber diet or a

diet in which the amount of fiber is regulated. This is

used for preoperative and postoperative states of lower

gastrointestinal surgery or a condition in which de-

creased fecal bulk is desired such as diverticulitis, ulcer-

ative colitis, Crohn’s disease, or any time stenosis of the

esophageal or intestinal lumen occurs. Simply put, we

can provide a nutritionally adequate diet that leaves a

minimum of residue in the colon by limiting the amount

of fiber.

The fiber content of a diet can be reduced with the

following practices:

1. Use young, very tender, cooked vegetables.

2. Omit foods with seeds, skin, and structural fiber, such

as berries, celery, cabbage, corn, and peas.

3. Peel fruits and vegetables and cook to soften fiber.

4. Puree or strain foods.

5. Use only refined white breads and cereals.

6. Omit fruits and vegetables and use only strained

juices.

Exercise 17-1 A practice on the dietary management of selected disorders and nursing implications

Complete the chart by filling in the information for each column.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

Low-Residue 

Diet

Gastric Ulcer

Dumping 

Syndrome
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Table 17-4 shows the foods permitted in a low- to mod-

erate-fiber or residue-restricted diet. Table 17-5 shows a

sample menu for a low- to moderate-fiber or residue-

restricted diet.

The most common of the intestinal disorders that oc-

casionally affect people are constipation and diarrhea.

Both disorders are usually managed with simple changes

in diet and lifestyle. Other, more severe intestinal condi-

tions are diverticular disease, inflammatory bowel dis-

ease (IBD), and cancer.

CONSTIPATION

Because constipation is a symptom, many variables have

been implicated in its treatment. One cause is related to

the stress and strain of modern life. Poor personal habits

may be responsible, including irregular routine and

meals, inadequate rest and exercise, tension, and ignor-

ing the body’s need to defecate. Some medications that

contain iron, aluminum, or calcium can cause constipa-

tion. Regular use of laxatives also is a contributing 

TABLE 17-4 Foods Permitted in Low- to Moderate-Fiber or Residue-Restricted Diets

Foods and Daily Servings Permitted

Meat, equivalents Beef, veal, ham, liver, and poultry (broiled, baked, or stewed to tender); fish, fresh or salt 

(broiled, baked); canned tuna or salmon; shellfish, tender meat only

Milk, milk products Whole, skim, chocolate; buttermilk, yogurt (2 c daily including amount in food preparation)

Cheese Cottage, cream, American, Muenster, and Swiss

1 c milk ϭ 1 oz cheese

Eggs All varieties except fried

Grain, grain products Bread (Italian, Vienna, or French); toast (French or melba); crackers (saltines or soda); 

rolls (plain, soft, or hard); others: biscuits, zwieback, rusk 

All above prepared with refined whole wheat or rye 

Cereals (ready-to-eat, cooked, all prepared from refined grains); oatmeal

Flours from refined grains other than graham or bran

White rice

Plain spaghetti, noodles, and macaroni

Potatoes Potatoes without skin (creamed, mashed, scalloped, boiled, baked); sweet potatoes 

without skin

Fruits Daily allowance: 2 servings

All juices and nectars; fruit, ripe and fresh (peeled, without seeds), frozen, or canned; 

grapes, bananas, apricots, plums, peaches, pears, cherries, avocados, citrus fruits 

(segments only; e.g., oranges, grapefruit, tangerine, honeydew, cantaloupe, pineapple, 

and nectarines)

Vegetables Daily allowance: 1 serving for vegetables, with no limitation on juices

Vegetables, well-cooked or canned: green and waxed beans, carrots, asparagus, beets, 

eggplant, mushrooms, onions, cauliflower, peas, winter squash, pumpkin, cabbage 

Vegetables, cooked, chopped: turnip greens, broccoli, spinach, kale, collards

Vegetables, raw, chopped: lettuce

Beverages Coffee (regular, decaffeinated), tea; others: soft drinks, cereal beverages

All drinks may be flavored with permitted fruits.

Broth and cream-based soups made from other permitted ingredients

Candies, sweets Plain candies, jelly, honey, syrup, sugar, jelly beans, mints

Fats Cream: regular, dried substitutes, sour; dressings: mayonnaise and mayonnaise-type, 

all must be plain; regular smooth salad oil; butter, margarine, oils; others: crisp bacon, 

shortenings

Desserts All must be plain and made from permitted ingredients: pie, cakes, cookies, pudding, 

gelatin, sherbet, ice cream

Miscellaneous Spices and herbs (ground or finely chopped); flavorings: soy sauce, vinegar, salt, 

monosodium glutamate, chocolate, catsup, and all commercial flavoring extracts; 

sauces and gravies: mild and made from permitted ingredients
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factor. Ideal treatment requires adopting good health

habits to restore regularity and break the laxative cycle.

A regular balanced diet high in fiber and fluids is rec-

ommended to avoid constipation. Eight to ten glasses of

fluids daily should be consumed. Foods high in fiber in-

clude whole grains and raw fruits and vegetables. If the

patient cannot tolerate the latter, cooked ones may be used.

Prune juice, apple juice, figs, and raisins are especially

helpful. Bran with a high fiber content is an effective agent.

Nursing Implications

1. Explain the benefits of a high-fiber diet. In addition to

increasing bulk, the foods that provide fiber are high

in vitamins and minerals.

2. Discourage regular and excessive use of laxatives.

3. Reassure patients that a daily bowel movement is not

an absolute necessity. It may not be normal for them.

4. Advise gradual inclusion of high-fiber foods in the

diet. Excess dietary fiber at the beginning may cause

cramping and gas. This can discourage patients from

continuing the diet.

5. Encourage a high fluid intake, especially of water.

DIARRHEA

Diarrhea in infants, small children, and the elderly can be

serious if prolonged, especially if an infection is present.

Common mild diarrhea of short duration usually re-

sponds well to simple treatment. Diarrhea is functional

when related to stress, irritation of the bowel, or a change

in the regular routine, such as traveling. It is organic if

it is caused by a GI lesion. Treatment includes eliminat-

ing the underlying cause, using antidiarrheal drugs as

needed, and using appropriate diet therapy.

Diet therapy during severe diarrhea is characterized by

the following:

1. No oral feeding for first 24 to 48 hours. Intravenous

(IV) fluids are used to replace electrolytes and water.

If the need for IV fluids continues beyond 72 hours,

amino acids and vitamins may be added. If diarrhea

is prolonged, total parenteral nutrition (TPN) is

necessary.

2. Resumption of oral feedings: First day include clear

liquids with a minimum of sugar. Second day pro-

gressively introduce a minimum-residue diet (see

Tables 17-4 and 17-5), high in protein. Calcium sup-

plements are provided. Applesauce and raw apples

may be used for their pectin content, which can

thicken the stools. Implement gradual progression

of a low-fiber, low-residue, soft, solid-to-regular diet

as the situation improves.

Mild diarrhea usually responds to the following:

reducing the total food intake, especially carbohy-

drate and fat; limiting residue; and replacing fluids. A

bland low-residue diet may ease the discomfort.

Nursing implications for individuals or patients with

diarrhea:

1. Note daily weight changes.

2. Keep accurate daily records of intake and output.

3. Do not permit carbonated beverages. Use flat soda or

ginger ale if carbonated beverages are desired.

4. Relieve any pain before serving meals.

5. Employ diversionary tactics during meals.

6. Offer replacements later, if patient does not finish

food when it is first offered.

DIVERTICULAR DISEASE

Diverticuli are herniations (pockets or sacs) of intestinal

mucosa through the muscles of the bowel wall. The

process is referred to as diverticulosis. If accompanied

by inflammation, the disorder is called diverticulitis. It is

important to distinguish between the two, as the diet

therapy used is different for each.

One cause of diverticulosis appears to be related to a

lack of fecal bulk, which increases intraluminal pressure.

TABLE 17-5 Sample Menu for Low- to Moderate-Fiber or Residue-Restricted Diet

Breakfast Lunch Dinner

Tomato juice, 

1

⁄2 c Melted cheese sandwich: Roast beef, tender, 3 oz

Egg, poached, 1 White bread, 2 slices Potato, mashed, 1 c

Toast, white bread, 1 slice Cheese, mild, 2 oz Carrots, cooked, 

1

⁄2 c

Bacon, 2 slices Green beans, 

1

⁄2 c Orange juice, strained, 

1

⁄2 c

Margarine Apple juice, 

1

⁄3 c White bread, 1 slice

Jelly Gelatin, 1 c Margarine

Coffee or tea Vanilla wafers, 2 Ice cream, 

1

⁄2 c

Coffee or tea Coffee or tea

Snacks

Milk, 1 c

Cookies, plain, 2
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The treatment of diverticulosis is aimed at preventing

inflammation. A high-fiber diet is prescribed. Fiber

sources include bran, whole grains, and fruits and vegeta-

bles. Pepper and chili powder, sometimes nuts and corn,

may be eliminated.

Diverticulitis requires special attention. During acute

periods when the diverticuli are inflamed and there is

pain, tenderness, nausea, vomiting, and distention, fecal

residue may add to the discomfort. Diet therapy during

this period may be limited to clear liquids progressing to

full liquids, then to low-residue and to regular high-fiber

diet as the inflammation subsides. Severe diverticulitis is

usually treated by surgical methods (colostomy, bowel

resection).

Nursing implications are as follows:

1. Patient education is most important here, as all diver-

ticular disease was formerly treated with a low-residue

diet.

2. The older patient should be especially reassured, as

most diverticulosis occurs in the elderly, and they be-

come most anxious on a high-fiber diet.

3. A symptomatic patient should be encouraged to rest

and to take medicines as prescribed.

4. Patients who are malnourished on admission should

be replenished nutritionally to facilitate healing and

recovery.

INFLAMMATORY BOWEL DISEASE

Inflammatory bowel disease is a term used for ulcerative

colitis and Crohn’s disease. Both may have the related

condition of short bowel syndrome if there have been re-

peated surgeries that removed sections of the bowel as

the disease progressed.

Both ulcerative colitis (UC) and Crohn’s disease have

increased in incidence in the United States. They have

similar pathophysiology and clinical symptoms, but are

prevalent in different groups. They both have severe nu-

tritional consequences, but are separate diseases. Crohn’s

can occur anywhere in the GI tract, but UC is confined to

the colon and rectum. The pattern of disease in Crohn’s

is that of a chronic disorder, often involving the entire in-

testinal wall. This may cause complications, such as par-

tial or complete obstruction and the formation of fistulas.

The inflammatory processes in UC, on the other hand, are

usually acute and are limited to the mucosa and submu-

cosa of the intestine. The patient may have periods of

remission.

Diet therapy for inflammatory bowel disease is based

upon the common clinical symptoms of bloody diarrhea

and the various associated nutritional problems.

Ulcerative Colitis (UC)

Primarily a disease of young adults, especially women,

ulcerative colitis is a life-threatening disorder. While the

cause is unknown, one major culprit is related to psy-

chological factors. The disorder is characterized by wide-

spread ulceration and inflammation of the colon, fever,

chronic bloody diarrhea, edema, and anemia. The patient

is severely malnourished, suffering from avitaminosis,

negative nitrogen balance, dehydration, electrolyte im-

balances, and skin lesions. Patients are nervous, anorexic,

and in pain. The obvious need for maximum nutrition

for a patient who cannot eat is a challenge to the health

team.

The treatment of UC includes rest, sedation, antibi-

otics, antidiarrheal drugs, and rigorous diet therapy.

Surgical removal of the diseased portion of the bowel is

the treatment of choice, if other medical procedures fail.

Diet therapy includes the following:

1. A regular, high-fiber diet supplemented with formula

feeding, as tolerated

2. High protein: 125 to 150 g

3. High calorie: 3000ϩ calories

4. High vitamins/minerals, especially vitamins C, B

complex, and K

5. Moderate fat or as tolerated

6. Dairy products usually eliminated to avoid second-

ary lactose intolerance, or lactose-free products used

7. IV fluids used in addition to oral feedings to correct

fluid and electrolyte losses due to diarrhea

8. TPN is most effective when the bowel has been short-

ened or the disease is extensive

Crohn’s Disease

Crohn’s disease is another manifestation of inflamma-

tory bowel disease. It is particularly prevalent in indus-

trial areas and among the 55 to 60 age group. It has an

insidious onset and is characterized by tenderness, pain,

diarrhea, and cramping in the right lower quadrant of

the bowel. There is less blood in the stool than in ulcer-

ative colitis, but increased secretion of mucus by the

bowel. The patient runs a low-grade fever.

Widespread involvement of the small bowel results in

malabsorption of fat, protein, carbohydrates, vitamins,

and minerals, and subsequent weight loss. Vitamin B

12

deficiency may occur, leading to macrocytic anemia and

neurologic damage. Bile salt losses lead to cholelithia-

sis, diarrhea, and steatorrhea. There may also be anemia

due to loss of blood in the stool. Children with Crohn’s

disease show retarded growth patterns.

As with UC, the effects of malabsorption are wide-

spread. Malabsorption of vitamins C and K leads to cap-

illary fragility, hemorrhagic tendencies, and petechiae.

Malabsorption of calcium and vitamin D puts the patient

at risk for osteomalacia and osteoporosis. The bone pain

that is a frequent symptom of both UC and Crohn’s is

due to this impairment. Tetany and paresthesia are also

related to calcium and magnesium malabsorption. The
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whole vitamin B complex is destroyed, giving rise to glos-

sitis, cheilosis, skin changes, and peripheral neuritis.

The rational for diet therapy for both diseases is to re-

store nutrient deficits, prevent further losses, promote

healing, and repair and maintain body tissue.

NURSING IMPLICATIONS

Nursing responsibilities for patients with ulcerative co-

litis or Crohn’s disease include the following:

1. Be aware that the patient’s need for high levels of

food and fluids parallels that of a burn patient.

2. Interpret the diet to the patient and family member

or care provider. A young person on a bland low-

residue diet for long periods of time becomes dis-

couraged.

3. Be aware that, if steroid-type medication is used,

sodium restriction may also become necessary.

4. Do not confuse fluid retention with nutritional im-

provement (body weight gain).

5. Keep careful daily records: fluid intake and output,

weight changes, nutrient intake, and calorie counts.

6. Seek outside resources for the patient (counselor,

therapist) as needed. Work closely with dietitian and

other health team members.

7. Provide the patient with the rationale for strict med-

ical management and the side effects of same.

8. Provide education for continuing diet therapy for

UC and Crohn’s. It is based on:

a. Restoring adequate nutrition intake

b. Correcting deficits, usually with supplements

c. Preventing further losses

d. Controlling substances that do not absorb well,

such as fats

e. Promoting the healing and repairing and main-

taining of tissue

9. Any number of commercial preparations to add addi-

tional calories in easily digestible form may be ob-

tained from the local pharmacy, (MCT, Portagen, etc.).

10. The diet for both UC and Crohn’s remains:

a. High protein: 120%–150% of the RDA. Assuming

60 g/day as recommended for healthy adults, the

diet would contain from 72–90 g/day of HBV

protein.

b. High vitamin, especially those found to be most

deficient.

c. High minerals as needed by the individual (espe-

cially iron, which may be administered by trans-

fusion; calcium, zinc, and potassium if diarrhea

persists).

d. Low residue to regular. Recent research indicates

that the low-residue diet as diet of choice for IBD

may become obsolete, as the bland low-residue

diet did for diverticulosis and ulcers. Five-year

trials of patients with IBD showed that a regular

diet with appropriate increases in protein, vita-

mins, minerals, and calories for healing leads to

more improvement and fewer hospitalizations

than traditional diet therapy. While more re-

search will be necessary to confirm this study,

the nurse should stay abreast of the changing na-

ture of diet therapy.

e. High calorie to spare the protein for tissue heal-

ing and rebuilding.

f. Supplemental defined formula as needed.

GASTRIC SURGERY FOR SEVERE OBESITY

According to the National Institutes of Diabetes,

Digestive, and Kidney Diseases, stomach surgery is one

option for severe obesity. Severe obesity is a chronic con-

dition that is difficult to treat through diet and exercise

alone. Gastrointestinal surgery is the best option for peo-

ple who are severely obese and cannot lose weight by tra-

ditional means or who suffer from serious obesity-related

health problems. The surgery promotes weight loss by

restricting food intake and, in some operations, inter-

rupting the digestive process. As in other treatments for

obesity, the best results are achieved with healthy eating

behaviors and regular physical activity.

People who may consider gastrointestinal surgery in-

clude those with a body mass index (BMI) above 40, about

100 pounds of overweight for men and 80 pounds for

women (see Appendix B for a BMI conversion chart).

People with a BMI between 35 and 40 who suffer from

type 2 diabetes or life-threatening cardiopulmonary prob-

lems such as severe sleep apnea or obesity-related heart

disease may also be candidates for surgery.

Gastrointestinal surgery for obesity, also called

bariatric surgery, alters the digestive process. The oper-

ations promote weight loss by closing off parts of the

stomach to make it smaller. Operations that only reduce

stomach size are known as restrictive operations, because

they restrict the amount of food the stomach can hold.

Some operations combine stomach restriction with a

partial bypass of the small intestine. These procedures

create a direct connection from the stomach to the lower

segment of the small intestine, literally bypassing por-

tions of the digestive tract that absorb calories and nu-

trients. These are known as malabsorptive operations.

Restrictive Operations

As a result of this surgery, most people lose the ability to

eat large amounts of food at one time. After an opera-

tion, the person usually can eat only 

3

⁄4 to 1 cup of food

without discomfort or nausea. Also, food has to be well

chewed. Although restrictive operations lead to weight

loss in almost all patients, they are less successful than

malabsorptive operations in achieving substantial, long-

term weight loss. About 30% of those who undergo this
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surgery achieve normal weight, and about 80% achieve

some degree of weight loss. Some patients regain weight.

Others are unable to adjust their eating habits and fail to

lose the desired weight. Successful results depend on the

patient’s willingness to adopt a long-term plan of healthy

eating and regular physical activity.

A common risk of restrictive operations is vomiting,

which is caused when the small stomach is overly

stretched by food particles that have not been chewed

well. In a small number of cases, stomach juices may

leak into the abdomen, requiring an emergency opera-

tion. In less than 1% of all cases, infection or death from

complications may occur.

Malabsorptive Operations

In addition to the risks of restrictive surgeries, malab-

sorptive operations also carry greater risk for nutritional

deficiencies. This is because the procedure causes food to

bypass the duodenum and jejunum, where most iron and

calcium are absorbed. Menstruating women may develop

anemia because not enough vitamin B

12

and iron are

absorbed. Decreased absorption of calcium may also

bring on osteoporosis and metabolic bone disease.

Patients are required to take nutritional supplements

that usually prevent these deficiencies. Depending on the

particular method of bypass, some patients must also

take water-soluble vitamins A, D, E, and K supplements.

These operations may also cause dumping syndrome.

This means that stomach contents move too rapidly

through the small intestine. Symptoms include nausea,

weakness, sweating, faintness, and sometimes diarrhea

after eating.

The more extensive the bypass, the greater the risk

for complications and nutritional deficiencies. Patients

with extensive bypasses of the normal digestive process

require close monitoring and life-long use of special

foods, supplements, and medications.

Surgery to produce weight loss is a serious undertak-

ing. Anyone thinking about surgery should understand

what the operation involves. Patients and physicians

should carefully consider the benefits and risks.

COLOSTOMY AND ILEOSTOMY

Many intestinal diseases not responsive to medical and di-

etary measures must be treated surgically. Depending on

the location of the obstruction or disease, a colostomy or

an ileostomy may be performed.

Colostomy

In a colostomy, the rectum and anus are removed. The re-

maining intestine is led to the outside through a hole in

the abdomen. Because this surgical procedure diverts

fecal material from the distal colon and rectum, where

fluids are normally absorbed, patients with colostomies

have stools with high water content.

Diet therapy is characterized by the following:

1. A well-balanced diet that is appropriate for the preop-

erative patient is indicated. See Chapter 15 for diet

planning.

2. The initial postoperative diet is clear liquid, followed

by a high-soluble fiber diet as tolerated. Progress as

rapidly as possible to a regular diet. Nutrient supple-

ments are provided as needed.

3. General goals are to promote healing and prevent

odor, constipation, and diarrhea.

4. Each patient must experiment with the diet. The pa-

tient can identify those foods to be limited or avoided.

The nursing implications in caring for this group of

patients include the following:

1. Colostomy patients have real concerns about odors and

flatulence. Help them with corrective measures. For

example, spinach and parsley have deodorizing action

and a commercial deodorant may be used in the bag.

2. A diet must be evaluated for adequacy, if certain food

items are prohibited.

3. Eating slowly and thorough chewing can prevent

swallowing air.

4. Patients with colostomy usually progress rapidly as

they gain control over the elimination process and

adapt well to changes in lifestyle.

5. Emotional support for the patient and family is

mandatory.

6. Compile information regarding outside resources that

will help patients.

Ileostomy

This surgery is indicated for intractable ulcerative colitis,

Crohn’s disease, and cancer of the colon. An ileostomy

bypasses the colon and rectum, and the distal ileum is

led to the outside of the body through an opening in the

abdomen. Since the surgery is performed higher in the in-

testine, the waste material is mainly in fluid form. There

are great losses of fluid, sodium, vitamin K, and other es-

sential nutrients. Fat absorption is poor and vitamin B

12

absorption is reduced or absent. Body-weight loss is high.

Diet therapy after the operation is as follows:

1. The diet progresses from clear liquids to a high-

soluble fiber diet as tolerated. New foods are given

one at a time to test the patient’s tolerance.

2. Nutritional supplements and/or TPN may be needed

in the early stages.

3. Vitamin B

12

injections are given at scheduled times to

prevent pernicious anemia.

4. Extra fluid is required. Orange juice and bananas are

high in potassium, while extra salt with food increases

sodium intake.
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5. The progression to a regular diet is longer for the

patient with an ileostomy than a patient with a

colostomy.

NURSING IMPLICATIONS

Nursing implications for caring for this group of patients

include the following:

1. Provide emotional support and encouragement to

eating adequately.

2. Work closely with the dietary department, and plan

for the family of the patient to participate.

3. Be aware that the same nursing measures are appli-

cable to colostomy and ileostomy patients.

4. Become familiar with obesity and the role of surgery.

The nurse’s role is extremely important before, dur-

ing, and after the operation. Apart from clinical nurs-

ing considerations, the significant role of nutrition

in patient care during these three phases should be

acknowledged. The implementation of proper enteral

and parenteral nutrition revolves around the close

working relationships among the doctor, the nurse,

and the dietitian.

PROGRESS CHECK ON ACTIVITY 2

MATCHING

1. Indicate which of the following foods would be al-

lowed on a minimum-residue diet by writing Y

(yes) or N (no) in the blanks:

a. broccoli with hollandaise sauce

b. bouillon

c. applesauce

d. fresh pears

e. sherbet

f. fruitcake

g. poached egg

h. macaroni

i. pecan waffles

j. broiled chicken

MULTIPLE CHOICE

Circle the letter of the correct answer.

2. Residue is that part of food that:

a. remains longest in the GI tract.

b. is indigestible.

c. is left uneaten after the meal.

d. is inedible.

3. IBD is the result of which of these factors?

a. short bowel syndrome

b. infectious processes

c. inadequate diets

d. malabsorption

4. An appropriate diet for the patient with IBD

would allow the basic principles of optimum 

nutrition and would:

a. be increased in fiber.

b. contain extra fats for energy.

c. be decreased in fiber.

d. be decreased in sodium.

5. Patients with colostomies usually gain control of

evacuation faster than patients with ileostomies

because:

a. they have better preoperative nutritional status.

b. they have better neuromuscular functions.

c. the surgery site is lower in the gut.

d. the surgical site heals more quickly.

6. General goals of diet therapy following a

colostomy are to promote healing and prevent:

a. constipation.

b. diarrhea.

c. odors.

d. all of the above.

7. The restricted-residue diet:

a. is always very high in calories.

b. is very similar to the full-liquid diet.

c. may be inadequate in vitamins and minerals.

d. is nutritionally adequate.

8. The minimum-residue diet:

a. is always very high in calories.

b. is very similar to the full-liquid diet.

c. may be inadequate in vitamins and minerals.

d. is nutritionally adequate.

9. Which of the following foods are allowed on a

minimum-residue diet?

a. milkshake, hamburger, and french fries

b. tomato wedge, scrambled egg, and broiled

bacon

c. chicken sandwich on white bread with butter

d. all of the above

10. Which of these foods would be included in a high-

fiber diet?

a. whole wheat bread, prunes, celery

b. carrot sticks, bran cereal, apples

c. coconut bars, pecan rolls, oatmeal

d. all of the above

11. If the minimum-residue diet must be used for a

period of time, the physician should:

a. alternate it weekly with the high-iron diet.

b. substitute the full-liquid diet.
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c. add fresh fruit juices before each meal.

d. prescribe a vitamin and mineral supplement.

FILL-IN

12. Name 10 foods high in fiber content.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

13. List five goals for feeding a patient with an inflam-

matory bowel disease.

a.

b.

c.

d.

e.

14. List five nursing implications for nutritional care

of the osteomate.

a.

b.

c.

d.

e.

TRUE/FALSE

Circle T for True and F for False.

15. T F Severe obesity is a chronic condition that does

not respond to treatment through diet and ex-

ercise alone.

16. T F Bypass surgery should be considered for a fe-

male who is 30 pounds overweight.

17. T F Following bypass surgery, a patient should be

able to resume original eating habits to control

body weight.

18. T F Restrictive surgeries for chronic obesity pro-

mote weight loss by decreasing the size of the

stomach.

19. T F Malabsorptive operations may cause nutri-

tional deficiencies because the diet therapy is

too restrictive.

20. T F The nurse’s role in the nutritional care of a pa-

tient with bypass surgery is extremely impor-

tant before, during, and after the operation.
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OBJECTIVES

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

following:

1. Explain the use of the exchange system in dietary control.

2. Identify the exchange groups and their subcategories.

3. List the carbohydrate, protein, fat, and energy values of each list of foods

in the exchange groups.

4. Plan an appropriate menu for a person with a clinical condition that re-

quires a calculated diet.

5. Describe the use of the calculated diet in controlling diabetes mellitus.

6. Describe the use of the calculated diet in controlling weight.

7. Describe the nursing implications appropriate to the disorders.

GLOSSARY

Atherosclerosis: formation of plaques containing cholesterol and other liquid

material within the lumina of the arteries.

Endogenous: produced within the body.
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Gestational diabetes: A high blood glucose level that de-

velops during pregnancy. Usually there is a return to

normal following childbirth, but these women may

develop NIDDM later in life.

Glycemic index: A measurement of how fast starches and

sugars metabolize in the blood stream. It indicates

how quickly specific foods affect blood sugar levels

based on a scale of 1 to 100. Glycemic control refers

to the use of these specific foods to help control blood

sugar levels. The application of this concept is still

being debated and, therefore, will not be included in

this chapter.

High biological value: refers to complete proteins that

supply abundant amounts of essential amino acids for

synthesis of new tissues.

Hyperglycemia: condition that occurs when the glucose

in the blood exceeds the normal range (the normal

range for blood sugar levels is 70 to 120 mg/ml).

Hypoglycemia: condition that occurs when the glucose

in the blood falls below normal range.

Hypoglycemic agent: a drug sometimes used by diabet-

ics not receiving insulin to assist in lowering blood

sugar levels. It is not a hormone.

IDDM: insulin-dependent diabetes mellitus.

Insulin: hormone produced in the beta cells of the pan-

creas that controls blood glucose levels. It is the only

hormone that lowers blood sugar.

Ketoacidosis: formation and accumulation of ketone bod-

ies in body tissues and fluids.

NIDDM: Non-insulin-dependent diabetes mellitus.

Polydipsia: excessive thirst.

Polyphagia: excessive hunger.

Polyunsaturated: a fat that has two or more double bonds

into which hydrogen can be added.

Polyuria: excessive urination.

Triglycerides: the type of fat that is the body’s main form

of stored energy.

BACKGROUND INFORMATION

In 2007, the American Dietetic and Diabetes Associations

updated its 2003 food exchange lists for diabetic patients.

However, the principles and basic guidelines remain the

same in the new revision with the following differences:

1. There is a large increase in the number of entries for

food items.

2. The nutritional contributions of each food are pro-

vided for: gm/serving, protein, fat, carbohydrate, sat-

urated fatty acids, trans fats, polyunsaturated fats,

cholesterol, sodium, fiber, and sugars.

3. The source of data for each food is identified when

available, e.g., U.S. Department of Agriculture, food

labels, and so on.

The new list contains a large number of foods and is

impractical to reproduce completely in Appendix F.

However, we will provide examples of foods selected from

the 2007 edition. Also for ease of use, we exclude the

complete listing of nutrient data for each selected food in

Appendix F. The instructors will provide an explanation

for the extent of coverage of the food exchange lists in

this chapter. Also, the Web sites of the two professional

organizations are making available the complete 2007

food exchange lists.

As explained in Chapter 1, the exchange lists remain

the definitive tool used to plan diet therapy for persons

with diabetes, and may be modified to meet specific

needs.

The caloric value of a diet can be regulated by the

number of servings allowed per day from each group.

Obviously, the number of servings will depend on how

many calories are prescribed in the diet plan, which de-

pends on age, gender, and activity level, and if that indi-

vidual needs to lose or gain weight.

Consistent with the 3rd edition (2001) of the NCEP

guidelines as discussed in Chapter 1, the diet should con-

tain not more than 25%–35% of total calories from fat.

Of this amount, not more than 7% should come from

saturated fat. Review Chapter 16 for particulars on the

NCEP guidelines.

Product labels provide valuable information regarding

the types of fats in products, although the percent of

trans fats does not appear on labels at present.

Because of the incidence of atherosclerosis in patients

with non-insulin-dependent diabetes mellitus (NIDDM),

the kind of fats used is an important factor in diet

management.

Control of the diet is still depending on the monitor-

ing of the total amount of carbohydrate and the type of

fats used. For clients who need to limit their sodium in-

take, foods in each list that contain 400 mg or more of

sodium are marked with a symbol (a salt shaker).

The use of food exchange groups will not be new to the

student who has studied the information on normal nu-

trition in Part I. Only a brief review of the principles is

provided here. As explained above, Appendix F lists se-

lected foods from the 2007 edition of the food exchange

lists. These food groups are useful because they do the

following:

1. Permit nutrients to be counted in foods.

2. Facilitate meal planning by balancing the meal with

choices from each group.

3. Enable a patient to comply with diet instructions with

minimal effort because of their easy application.

4. Allow a certain flexibility and variety, and reduce diet

monotony.

5. Emphasize foods containing more fiber and foods low

in sodium.

6. Ensure a reduced intake of saturated fats and choles-

terol by a systematic procedure.

7. Enable a patient to raise or lower caloric content as

needed.
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8. Teach food selection in a practical way.

9. Regulate the intake of carbohydrate, protein, and fat,

and permit the calculation of a diet for the over-

weight, underweight, or diabetic patient.

The exchange groups and their assigned values are

listed in Table 18-1.

The student should remember the caloric values for

the three major nutrients: carbohydrate: 1 g ϭ4 calories;

protein: 1 g ϭ 4 calories; fat: 1 g ϭ 9 calories. While al-

cohol is not a nutrient, it does furnish 7 calories per gram

and is a factor to be considered in weight control.

Because body fat contains some water, a pound of body

fat equals 3500 calories. Diet calculations are based on

calories per kilogram (kg) of body weight. The conversion

1 kg ϭ 2.2 lb is important.

AC T I VI T Y 1 : 

Diet Therapy and Diabetes Mellitus

Diabetes mellitus is characterized by an inability to me-

tabolize carbohydrate due to a deficiency of insulin or a

deficiency of receptor sites. The metabolism of protein

and fat is also affected.

Glucose is the form of carbohydrate that is carried

in the blood; all carbohydrate breaks down to glucose.

Without glucose, the cells have no energy source and

have to use muscle protein and tissue fat as an alter-

nate. Without insulin, glucose cannot go from the

blood into the cells. This glucose accumulates in the

blood, producing hyperglycemia. The sources of blood

glucose are:

1. Carbohydrate (CHO): 100% of digestible CHO con-

verted to glucose.

2. Protein: 58% converted to glucose.

3. Fat: 10% converted to glucose.

4. Glycogen (the liver’s emergency supply of carbohy-

drate): converted to glucose when other sources are

used up. Muscle tissue also contains glycogen that

may be used in emergencies.

Blood glucose is controlled by two hormones from

the beta cells of the pancreas: insulin, which lowers blood

sugar, and glucagon, which raises it. A third hormone,

somatostatin, regulates the secretions of these two

hormones.

TREATMENT AND DIET THERAPY

Although the cornerstone of treatment for diabetes mel-

litus is diet therapy, there are some differences in the

way that the therapy is applied, depending upon the type

of diabetes present.

The general classification of diabetes is based upon

two major types: type I, insulin-dependent diabetes mel-

litus (IDDM); and type II, non-insulin-dependent dia-

betes mellitus (NIDDM). Eighty-five to ninety percent of

the diabetic population is non-insulin dependent; the

other 10 to 15 percent is insulin-dependent. The follow-

ing discussion illustrates some of the similarities and dif-

ferences between these types of diabetes.

TABLE 18-1 Outline of the American Diabetes Association Food Exchange Lists

Food Group

Number Nutrient Food Lists CHO (g) Protein (g) Fat (g) Kcal

1. Carbohydrates Starch 15 3 – 80

Fruit 15 – – 60

Milk:

Skim 12 8 0–1 90

Low fat 12 8 5 120

Whole 12 8 8 150

Other CHO

Vegetable 15*

5 2 – 25

2. Meat and meat Very lean – 7 0–1 35

substitutes Lean – 7 3 55

Medium fat – 7 5 75

High fat – 7 8 100

3. Fat Monounsaturated – – 5 45

Polyunsaturated – – 5 45

Saturated – – 5 45

*Or 1 starch, or 1 fruit, or 1 milk. Some will also count as 1 or more fat(s).

61370_CH18_277_290.qxd 4/15/09 11:54 AM Page 279

280 PART III NUTRITION AND DIET THERAPY FOR ADULTS

Type I—IDDM

This is the most severe form of diabetes, occurring most

often in childhood or young adulthood. It may, or may

not, be an inherited trait. Recent research indicates that

the islet cells of the pancreas may have been damaged, ei-

ther by a disease (such as rubella) or by certain chemi-

cals that were toxic, which led to the onset of the disease.

The classic symptoms of IDDM are polydipsia, polypha-

gia, and polyuria, accompanied by rapid weight loss and

often ketoacidosis.

IDDM has a rapid onset, is very unstable, and causes

metabolic imbalances that are difficult to control. For

these reasons the diet is very carefully planned and coor-

dinated with the insulin and exercise regime. Failure to

time and regulate the meals with these factors will result

in great fluctuations in blood glucose, ranging from acute

hypoglycemia to extreme hyperglycemia. Diet therapy is

discussed at length later in this chapter.

Type II—NIDDM

NIDDM has a much stronger genetic link than does

IDDM. The majority of these clients are older adults be-

cause the onset is slow, and they are usually obese. Some

endogenous insulin is still produced, making it unneces-

sary for them to take insulin, except in unusual situa-

tions (such as surgery or other stressors).

Obesity, physical inactivity, and hypertension are

strong risk factors for the onset of NIDDM. The symp-

toms are similar to those of IDDM, except there is no

weight loss and very rarely ketoacidosis. NIDDM is a

milder form of diabetes and is most often controlled with

weight loss and an exercise program. Occasionally an

oral hypoglycemic drug will be necessary.

Persons with NIDDM have a high incidence of ather-

osclerosis, making it advisable to counsel them on the

need for reduced fat intake as well as reduced calories.

As we have advanced in our knowledge of treatments

for diabetes, diabetic persons are living longer. They have

increased risks of developing major complications such

as kidney disease, vascular disease, nerve impairment,

and diseases of the retina of the eye. In fact, as much as

20% of the diabetic population becomes blind. Fluctu-

ations of blood glucose from uncontrolled diabetes are

thought to be one important factor in the onset of these

conditions, making it even more imperative to manage

and monitor the diet carefully.

BASIC NUTRITION REQUIREMENTS

Basic nutrition requirements will be determined by sev-

eral factors. Some of the guidelines used are physical as-

sessment, health and diet histories, and laboratory

reports. These factors, combined with the psychological

aspects of the client, will help the physician or healthcare

specialist determine the diet prescription.

Nutrient Balance

In the most widely used diabetic diet plans, daily carbo-

hydrate intake provides 50%–55% of the daily caloric re-

quirement. Protein of high biological value is emphasized

for diabetic diets, especially for children and adolescents.

Protein provides 15%–20% of the daily caloric intake.

Emphasis is placed on using polyunsaturated fats and

limiting cholesterol in the remaining 30% of calories

permitted for dietary fat.

An example will serve to illustrate the concept of nu-

trient balance: Mr. X is placed on a 1500 calorie per day

diabetic diet. The nutrient balance is 50% carbohydrate,

20% protein, and 30% fat. What is the number of grams

of each nutrient used in the daily diet plan?

1. Carbohydrate

1500 calories ϫ .50 ϭ 750 calories

750 calories/(4 calories/g) ϭ 187 g carbohydrate,

rounded to 190 g

2. Protein

1500 calories ϫ .20 ϭ 300 calories

300 calories/(4 calories/g) ϭ75 g protein

3. Fat

1500 calories ϫ .30 ϭ 450 calories

450 calories/(9 calories/g) ϭ50 g fat

The diet prescription will be 190 g carbohydrate, 75 g

protein, and 50 g fat. The amount of food from each of the

exchange lists will be chosen to satisfy these nutrient

requirements.

Alcohol usage is determined by the attending physi-

cian. Because alcohol contains 7 calories per gram and no

nutrients, it is usually substituted for fats in the diet. A

chart showing the caloric content of individual servings

of alcohol (one glass of wine or one glass of beer, for ex-

ample) helps those diabetics who drink.

CALORIC REQUIREMENTS

Daily caloric need includes basal metabolism, activity

rate, and physiological stress (such as a growth spurt or

pregnancy). If the patient is overweight, the caloric range

is usually 1200 to 1500 calories per day. If the patient is

thin, young (growing), and male, it may be as high as

4000 calories per day.

Tables 18-2A and 18-2B contain food plans at four

caloric levels, using the exchange system. They also meet

the nutrient balance concept, as previously discussed,

of approximately 50% carbohydrate, 20% protein, and

30% fat. Complex carbohydrates containing good

amounts of fiber are emphasized when menu planning

is done, as well as the use of lean protein foods and very

little animal fat. There are many ways to calculate daily

caloric need for an adult diabetic patient. The methods

include the three categories discussed in the following

sections.

61370_CH18_277_290.qxd 4/14/09 10:17 AM Page 280

CHAPTER 18 DIET THERAPY FOR DIABETES MELLITUS 281

TABLE 18-2A Meal Plans at Four Caloric Levels Using the Exchange System

Food Group Daily Food Distribution

(total/day) 1000 kcal 1200 kcal 1500 kcal 1800 kcal

Carbohydrates group*

Starch/bread list 4 5 6 9

Vegetable list 3 3 4 4

Fruit list 3 3 4 4

Milk list (skim) 2 2 2 2

Meat and meat substitute group

Meat (lean) 3 4 5 6

Fat

Polyunsaturated 1 1 2 2

Monounsaturated 1 1 2 2

Saturated 0 1 1 1

*Foods from the “Other Carbohydrates” list may be substituted for any foods in the carbohydrate group, as long as they do not exceed the

total carbohydrate for the day and/or result in a diet that does not meet the criteria for nutritional adequacy (balance).

TABLE 18-2B Meal Plans for Four Caloric Levels Using the Exchange System

Menu Pattern

Food Group (Number of Exchanges Each Meal)

(total/day) 1000 kcal 1200 kcal 1500 kcal 1800 kcal

Breakfast

Carbohydrates:

Starch/bread 1 1 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat or meat substitute 0 0 1 1

Fat 1 1 1 1

Lunch

Carbohydrates:

Starch/bread 1 2 2 3

Vegetable 1 1 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat 1 2 2 2

Fat 1 1 2 2

Dinner

Carbohydrates:

Starch/bread 1 1 1 3

Vegetable 2 2 2 2

Fruit 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Meat 2 1 2 2

Fat 0 1 2 2

Snacks*

Carbohydrate

Starch/bread 1 1 1 1

Milk

1

⁄2

1

⁄2

1

⁄2

1

⁄2

Fruit 0 0 1 1

Meat 0 0 0 1

*Can be used afternoon or evening (HS).
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Tables or Charts Method

Most healthcare providers such as medical clinics, weight

loss centers, diabetic centers, and others use standard

tables or charts that provide your daily caloric needs ac-

cording to the standard variables such as race, age, sex,

height, and physical activity.

Ideal Weights and Basal Energy Needs Method

For nearly four decades, health professionals have been

using three fundamental assumptions based on available

medical observation as a base of calculating daily caloric

needs:

1. A table or chart has been developed to show the

“ideal” or “desirable” weight of a man or a woman.

2. A person’s basal energy needs are generally figured

at 1 kcal/kg body weight/hr.

3. Three levels of caloric expenditure have been devel-

oped for three levels of physical activity.

An example is described below for calculating the daily

caloric need of an adult patient:

Patient’s desirable 

weight (DW) ϭDW kg

Caloric need for 

sedentary patient ϭDW kg ϫ 20–25 kcal/kg

Caloric need for patient 

with light activity ϭDW kg ϫ 30 kcal/kg

Caloric need for patient 

with strenuous activity ϭDW kg ϫ 35 kcal/kg

Special considerations are made for other groups: child-

hood, adolescence, elderly, with adjustment made if the

person is overweight or underweight. As a result of new

scientific studies, this method is not as popular as it once

was.

Individualized Method

Scientifically, the most sophisticated method of calcu-

lating daily caloric needs uses many equations that cover

several variables: race, age, sex, height, body mass index,

and physical activity. This method is used mainly by large

medical and research centers and applies to all age

groups.

However, for children and adolescents, the following

individualized method is applicable and used frequently

(for children, common estimates are based on age and

sex):

Up to 1 year: 120 kcal/kg of body weight

1–10 years: 100–80 kcal/kg (declines as age increases)

Adolescence:

Male

11–15 years: average, 65 kcal/kg body weight

6–20 years: average, 50 kcal/kg (high activity)

40 kcal/kg (light activity)

30 kcal/kg (sedentary)

Female

11–15 years: average, 35 kcal/kg body weight

16–up years: average, 30 kcal/kg body weight

However, of all methods mentioned previously, tables

and charts are used by most clinics and healthcare providers.

After the patient’s daily caloric need is determined,

the physician (or dietitian) will prescribe the percentage

of these calories from carbohydrate, protein, and fat, re-

spectively. Then the permitted grams of these three nu-

trients can be calculated.

NUTRIENT DISTRIBUTION

When the daily amounts of protein, carbohydrate, and

fat have been determined, they are converted into food

servings and spread throughout the day into three meals

and from one to three snacks, depending on the need for

insulin injection, oral drugs, activity, or a combination of

these. Large amounts of food, especially carbohydrates,

should be avoided at any one time. A balance of meals

throughout the day provides better control. The diabetic

person should have regular meal hours to avoid fluctu-

ations in blood glucose.

FOOD EXCHANGE LISTS

The exchange system of dietary control is widely used to

manage the diet of a diabetic patient. This system permits

flexibility in planning and preparation and allows measur-

ing instead of weighing. It also offers a variety of food

choices. However, the student will recognize, after study-

ing the exchange lists, that it is not a suitable guide for

planning meals for some ethnic groups or in all clinical sit-

uations. People from diverse cultural backgrounds may

need nutrition counseling. Many times the illiterate or

confused client will not understand the exchanges as writ-

ten. Some clients have vision and/or hearing impairments.

At such a time, students may wish to research the partic-

ular foods needed in order to individualize the diet or to

simplify it. The dietitian in a nearby healthcare facility can

be an excellent source for additional information, and can

assist in designing appropriate diet instructions.

The exchange system provides equivalent food value

for each food within a list; for example:

Starch list: B vitamins, iron, protein, and carbohydrate

Meat list: iron, zinc, B

12

, protein, and varying fat

contents

Milk list: carbohydrate, protein, varying fat contents,

folacin and other vitamins from the B complex, vita-

mins A and D, and minerals

Vegetable list: vitamins A, E, C, and K; B complex;

fiber; protein; and carbohydrate

Fruit list: vitamins, minerals, carbohydrate, and fiber

(Refer to Appendix F for the exchange lists.)
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CARING FOR A DIABETIC CHILD

Caring for a diabetic child requires many special consid-

erations, some of which are listed below:

1. Disease characteristics:

a. The patient may be normal or underweight.

b. Disease onset is abrupt and increases in severity

during growth periods.

c. Pancreatic cells cannot make insulin, and a dia-

betic child is insulin dependent.

d. As the patient grows older, the requirement for in-

sulin increases.

2. Dietary treatment goals:

a. To permit normal growth and activity

b. To control the disease

c. To permit a normal school and social life with min-

imal restriction in freedom of movement and food

choices

d. To correspond with the action of insulin treatment.

To achieve the above goals, the diet must recog-

nize the child’s food preferences and differ little

from that of the patient’s peers. Also, the child

must be provided adequate food to permit normal

development and activities.

3. Diet prescription and meal planning

a. 75–90 kcal/kg of the child’s ideal weight.

b. 3.3 to 2.2 g of protein per kg body weight, with

decreasing amount for increasing age.

c. 50% of total calories from complex carbohydrate,

20% from protein, and 30% from fat.

d. Three meals and three snacks daily usually, with

other meal patterns determined by patient’s clin-

ical condition, amount of insulin needed, daily ac-

tivities, and other factors.

e. Meal plan coordinated with activities—sweets and

extra fluids for strenuous and prolonged activities,

eating a prescribed snack just before an exercise.

4. Patient compliance and education

a. A young diabetic will accept a diet if it is not too

different from that of his or her peers, and if it per-

mits the child freedom in school and play.

b. The patient should learn how to use the exchange

lists for fast foods, which is included in the pa-

tient’s booklets for meal planning. This permits

the child to eat fast foods with his or her friends

without deviating from the dietary prescription.

INSULIN PREPARATIONS, ORAL

HYPOGLYCEMIC AGENTS (OHAS OR

DIABETES PILLS), AND NEW DRUG THERAPY

Diet therapy must be coordinated with the patient’s

use of insulin or oral agent as prescribed by the attend-

ing physician. A pharmacist can help to interpret Tables

18-3 and 18-4 for the patient, and the specific medica-

tion that the patient has been prescribed should be

emphasized.

The RN should:

1. Reinforce the pharmacist’s teaching and help patients

to understand the medication used to help control

their diabetes. Interpret and explain these tables to

the patient if no pharmacist is available.

2. Teach patients to use insulin or diabetic pills properly

according to their prescription.

3. Coordinate meal and snack times with the prescribed

medication.

Insulin Preparations

There are more than 20 types of insulin products avail-

able in four basic forms, each with a different time of

onset and duration of action. The decision as to which in-

sulin to choose is based on an individual’s lifestyle, a

physician’s preference and experience, and the person’s

blood sugar level. Among the criteria considered in

choosing insulin are:

• How soon it starts working (onset)

• When it works the hardest (peak time)

• How long it lasts in the body (duration)

Since 1982, most of the newly approved insulin prepa-

rations have been produced by inserting portions of DNA

(“recombinant DNA”) into special lab-cultivated bacteria

or yeast. This process allows the bacteria or yeast cells to

produce complete human insulin. Recombinant human

insulin has, for the most part, replaced animal-derived in-

sulin, such as pork and beef insulin. More recently, insulin

products called “insulin analogs” have been produced so

that the structure differs slightly from human insulin (by

one or two amino acids) to change onset and peak of ac-

tion. Table 18-3 lists some of the more common insulin

preparations available today. Onset, peak, and duration of

action are approximate for each insulin product, as there

may be variability depending on each individual, the injec-

tion site, and the individual’s exercise program.

Insulin Delivery Devices

All insulin delivery devices inject insulin through the

skin and into the fatty tissue below. Most people inject the

insulin with a syringe that delivers insulin just under the

skin. Others use insulin pens, jet injectors, or insulin

pumps. Several new approaches for taking insulin are

under development.

Syringes

Syringes are hypodermic needles attached to hollow bar-

rels that people with diabetes use to inject insulin. Insulin

syringes are small with very sharp points. Most have a

special coating to help the needles enter the skin as pain-
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lessly as possible. Insulin syringes come in several dif-

ferent sizes to match insulin strength and dosage.

Insulin Pens

Insulin pens look like pens with cartridges, but the car-

tridges are filled with insulin rather than ink. They can

be used instead of needles for giving insulin injections.

Some pens use replaceable cartridges of insulin; other

models are totally disposable after the prefilled cartridge

is empty. A fine, short needle, like the needle on an in-

sulin syringe, is on the tip of the pen. Users turn a dial

to select the desired dose of insulin and press a plunger

on the end to deliver the insulin just under the skin.

Jet Injectors

Insulin jet injectors may be an option for people who do

not want to use needles. These devices use high-pressure

air to send a find spray of insulin through the skin. Jet in-

jectors have no needles.

Insulin Pumps

Insulin pumps are small pumping devices worn outside

of your body. They connect by flexible tubing to a catheter

that is located under the skin of your abdomen. The fol-

lowing recommendations are for a diabetic who likes to

use this device:

• Program the pump to dispense the necessary amount

of insulin.

• Usually, set the pump to give a steady small dose of in-

sulin, but you can give an additional amount in a short

time if needed, such as after a meal.

• If adjusted properly, these pumps allow close control

of your insulin levels without multiple injections.

• Do not use this type of pump during physical activi-

ties that may damage the pump or disrupt the pump’s

connection to the body.

• You still need to monitor your blood glucose levels

regularly if you use this type of device.

Table 18-3 Insulin Preparations

Type of Insulin Examples Onset of Action Peak of Action Duration of Action

Rapid-acting

Short-acting

(Regular)

Intermediate-acting

(NPH)

Intermediate- and

short-acting 

mixtures

Long-acting

Source: U.S. Food and Drug Administration

Humalog (lispro)

Eli Lilly

NovoLog (aspart)

Novo Nordisk

Humulin R

Eli Lilly

Novolin R

Novo Nordisk

Humulin N

Eli Lilly

Humulin L

Eli Lilly

Humulin

50/50

Humulin

70/30

Humalog Mix

75/25

Humalog Mix

50/50

Eli Lilly

Novolin

70/30

Novolog Mix

70/30

Novo Nordisk

Ultralente

Eli Lilly

Lantus (glargine)

Aventis

15 minutes 30–90 minutes 3–5 hours

15 minutes 40–50 minutes 3–5 hours

30–60 minutes 50–120 minutes 5–8 hours

1–3 hours 8 hours 20 hours

1–2.5 hours 7–15 hours 18–24 hours

The onset, peak, and duration of action of these mixtures would reflect a

composit of the intermediate and short- or rapid-acting components,

with one peak of action.

4–8 hours 8–12 hours 36 hours

1 hour none 24 hours
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Oral Hypoglycemic Agents 

(OHAs or Diabetic Pills)

Insulin is produced by the beta cells in the islets of

Langerhans in the pancreas. When glucose enters the

blood, the pancreas should automatically produce the

right amount of insulin to move glucose into the cells.

People with type 2 diabetes either produce too little in-

sulin, produce it too late to match the rise in blood glu-

cose, or do not respond correctly to the insulin that is

produced. Then glucose builds up in the blood, over-

flows into the urine, and passes out of the body. This

means that the body loses its main source of energy even

though the blood contains large amounts of glucose.

Diabetes pills work in one of three ways. They ei-

ther stimulate the pancreas to release more insulin,

increase the body’s sensitivity to the insulin that is al-

ready present, or slow the breakdown of foods (espe-

cially starches) into glucose.

There are six categories of diabetes pills: sulfonyl-

ureas, meglitinides, nateglinides, biguanide thiazol-

idinediones, and alpha-glucose inhibitors. These are

shown in Table 18-4.

New Drug Therapy

In 2006, the FDA approved the first ever inhaled in-

sulin, Exubera, an inhaled powder form of recombi-

nant human insulin for the treatment of adult patients

with type 1 and type 2 diabetes. It is the first new insulin

delivery option introduced since the discovery of insulin

in the 1920s. This is a new, potential alternative for many

of the more than 5 million Americans who take insulin

injections.

NURSING IMPLICATIONS

Since diabetes is a lifelong disease, the client needs to

learn to take responsibility for self-care. To promote this

outcome requires extensive education.

Congress passed legislation allowing medical nutrition

therapy (MNT) services to be compensated by insurance

companies after the cost-effectiveness of such therapy was

demonstrated. The registered dietitian (RD) is designated

to be the primary teacher, but the nurse has a major role

in the teaching process. In fact, diabetes education centers

employ many RNs as well as RDs for teaching classes that

help patients understand and control their disease

(Certified Diabetes Educators). Nurses are part of a teach-

ing team; therefore, they must be able to teach as well as

reinforce the information that all diabetic clients need.

The topics covered should include the following:

1. Explanation of the disease and why the diet will help

the client control it

2. Principles of managing the diet:

Table 18-4 Oral Antidiabetes Medications

Category Action Generic Name Brand Name Manufacturer

Sulfonylurea

Meglitinide

Nateglinide

Biguanide

Thiazolidinedione

(Glitazone)

Alpha-Glucose

Inhibitor

Source: U.S. Food and Drug Administration

Stimulates beta cells to

release more insulin

Works with similar ac-

tion to sulfonylureas

Works with similar ac-

tion to sulfonylureas

Sensitizes the body to

the insulin already

present

Helps insulin work 

better in muscle and

fat; lowers insulin

resistance

Slows or blocks the

breakdown of

starches and certain

sugars; action slows

the rise in blood

sugar levels follow-

ing a meal

Chlorpropamide Diabinese Pfizer

Glipizide Glucotrol Pfizer

Glyburide DiaBeta/Micronase/ Aventis, Pharmacia

Glynase and Upjohn

Glimepride Amaryl Aventis

Repaglinide Prandin Novo Nordisk

Nateglinide Starlix Novartis

Metformin Glucophage Bristol Myers Squibb

Metformin (long Glucophage XR Bristol Myers Squibb

lasting)

Metformin with Glucovance Bristol Myers Squibb

glyburide

Rosiglitazone Avandia GlaxoSmithKline

Pioglitazone Actos Takeda Pharmaceuticals

Acarbose Precose Bayer

Miglitol Glyset Pharmacia and Upjohn
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a. Basic nutrition needs

b. Meal planning following the individual prescription

c. Menu planning that allows variety in the diet

d. Purchase and preparation practices appropriate to

the diet therapy

e. Adjustments for illness or unusual activity, espe-

cially strenuous exercise

f. Diabetic foods

• Diabetic foods are different from dietetic foods.

The first group is either sugar-free or reduced in

sugar content. The second refers to foods re-

duced in sugar, sodium, protein, or some other

nutrients.

• Diabetic foods are recommended for some but

not all patients. Regular foods suitable for every-

one are usually recommended, with only a few

exceptions.

g. A relative or caretaker who can assist with meal plan-

ning should be present during patient education.

h. The patient should be provided with as much in-

formation as possible. Some examples include:

• Food exchange lists

• Diet plans, written or in picture form

• Scheduled meal times and frequency

• List of recommended cookbooks

• Audio cassettes (if client is vision impaired)

The patient’s level of reading and comprehension

must be considered, as well as any physical limita-

tions. Diabetic patients required to restrict sodium

intake must be taught basic knowledge of the

sodium content of foods.

i. Some over-the-counter, prescription, or illicit

drugs interfere with glucose test results. For exam-

ple, experience has confirmed that prolonged ex-

cess vitamin C intake can lead to a false urinary

glucose test.

3. How to monitor blood and urine, why it is needed,

and how to keep good records

4. How to inject insulin: dosage, type, site rotation, and

why timing of meals to insulin schedule is important

5. How to recognize symptoms of hypoglycemia or hy-

perglycemia and what to do about them

6. Why an exercise program is adjunct to diet therapy

7. Complications of uncontrolled diabetes, especially

atherosclerosis, which is 25% higher in the diabetic

population than in the nondiabetic population

8. Special dietary measures to prevent or delay onset of

atherosclerosis: reduced fat intake, increased fiber

intake

9. Dietary teaching begins with diagnosis or hospital ad-

mission, and not after discharge.

Since any comprehensive and successful diabetes

management program must always include patient

education, some special guidelines to assist in teach-

ing follow.

Patient Education

A diabetic person may become ill from causes such as

infection, trauma, and so on. Patients with a short-

term illness should follow the guidelines indicated in

Exhibit 18-1.

The patient is the most important member of the

healthcare team. His or her participation and cooperation

must be gained.

Who to Teach and How

1. Teaching one patient instead of a group of patients is

more useful to the patient, although it is more costly

in time and money.

2. If group education is used, patients should be sorted

by their type of diabetes (e.g., young and insulin-

dependent diabetics, obese patients using OHAs, and

patients who are maintaining by diet alone). This sort-

ing reduces confusion in the teaching process. If fea-

sible, the use of both individualized and group

education is ideal.

3. The benefits and limitations of using paraprofession-

als to teach the patient should be considered.

4. The patient’s history should be studied, especially the

type of diet instructions he or she has previously re-

ceived. This ensures that the patient will not receive

contradictory information during an education ses-

sion. Any information presented that seems to conflict

with previous instructions should be explained to a

patient’s satisfaction.

5. At least one close relative or the patient’s caretaker

should be familiar with the information presented to

the patient and should be present for the teaching

sessions.

Some teaching aids and counseling services for di-

abetic persons include:

Local, city, and county diabetic programs and sup-

port groups

Private and public diabetic (clinical) centers

Professional sources of materials include drug com-

panies, American Dietetic Association, American

Diabetes Association, state health agencies, diabetes

educators

Food models, films, and slides

Ethnic teaching materials

Demonstration kitchens and demonstration food por-

tion sizes

Recipes and cookbooks

Evaluation and follow-up teaching by the nurse or a

clinical nutrition specialist should be scheduled.
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PROGRESS CHECK ON ACTIVITY 1

With the use of the exchange lists in Appendix F, com-

plete the following:

1. Fill out Exercise 18-1 for a calculated diet for dia-

betes mellitus.

MULTIPLE CHOICE

Circle the letter of the correct answer.

2. Which of the following foods is not a member of

any of the meat exchange groups?

a.

1

⁄2 c pinto beans

b. soy milk, 1 c

EXHIBIT 18-1 Sick Day Guidelines

1. Never omit the daily dosage of insulin, even if you feel

too ill to eat your normal diet. You must consume some

nourishment.

a. If feasible, take fluids hourly. Keep a record. Use small

amounts. Clear soups and broths will replace fluids

lost in vomiting and in diarrhea.

b. Liquids and carbohydrates are more easily tolerated

during illness than proteins and fats. Determine the

amount of carbohydrate you are allowed per meal and

try to consume items listed below until you reach your

carbohydrate allowance.

2. Check your diet plan. Food containing carbohydrates are

fruits, milk, breads, and vegetables. Table 18-1 shows the

amount of carbohydrate per exchange (serving) in each

list. Multiply the carbohydrate amount by the number of

exchanges allowed in each food group. An example for

breakfast is

1 fruit ϭ 15 g carbohydrate

1 milk ϭ 12 g carbohydrate

2 bread ϭ 30 g carbohydrate

1 meat ϭ 0 g carbohydrate

1 fat ϭ 0 g carbohydrate

TOTAL ϭ 57 g carbohydrate

3. Fluids easily tolerated are listed below along with their

carbohydrate equivalents:

15 g carbohydrate:

3

⁄4 c ginger ale; 

1

⁄3 c grape juice;

1

⁄2 c orange juice; 

1

⁄2 c apple or pineapple juice

12 g carbohydrate: 1 c milk; 1 c chocolate milk;

1 c tomato soup; 

1 c buttermilk; 1 c soy milk

15 g carbohydrate: 1 frozen juice bar; 

1

⁄2 c plain ice cream;

1

⁄2 c regular gelatin (any flavor)

4. If you are still unable to eat after four or five liquid meals,

call your physician for advice and take the following

precautions:

a. Stay warm in bed. If possible, have a relative or friend

nearby in case of an insulin reaction.

b. Test your urine for glucose (sugar) and acetone 

(ketone) every six hours or so. If blood glucose is over

250 mg/dl a test for ketones should be done every 

4 hours. Have the results available when you call your

physician. Even though you are now eating less (as a

result of nausea and vomiting) than you usually do, your

urine will show sugar and possible acetone. You will al-

ways need your normal insulin dose. Again, do not omit

your daily insulin dose. Sometimes you may even need

extra insulin. This may be in the form of regular insulin.

5. Call your physician if you are ill for more than 48 to 72

hours or if vomiting or diarrhea persists for more than a

few hours. It is better to call sooner than to put yourself

in jeopardy.

6. Be prepared. Keep the following or similar items on hand:

paregoric, Maalox, Tylenol, milk of magnesia, glucagon,

usual insulin, and refrigerated regular insulin. Take pre-

scribed item(s) with physician’s consent.

Exercise 18-1

Complete the chart by filling in the information for each column.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

Calculated Diabetes 

Mellitus
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c. peanut butter, 1 tbsp

d. 1 hot dog

3. Which of the following statements correctly de-

scribes the action of insulin?

a. Insulin controls the entry of glucose into the

cell.

b. Insulin regulates the conversion of glucose to

glycogen.

c. Insulin decreases the conversion of glucose to

fat for storage as adipose fat tissue.

d. Insulin allows fat to be converted to glucose as

needed to return the blood glucose levels to

normal.

4. The caloric value of a diabetic diet should be:

a. increased above normal requirements to meet

the increased metabolic demand.

b. decreased below normal requirements to pre-

vent glucose formation.

c. the individual’s normal energy requirement to

maintain ideal weight.

d. contributed mainly by fat to spare carbohydrate.

5. In the exchange system of diet control, an ounce

of canned tuna may be exchanged for all except:

a. the same amount of lean meat.

b.

1

⁄4 c 4% cottage cheese.

c.

1

⁄2 c tofu, light.

d. one egg.

6. The exchange system of diet control is based on

principles of:

a. equivalent food values.

b. flexible food choices.

c. nutritional balance.

d. all of the above.

7. How much orange juice would substitute for the

CHO in an uneaten slice of bread?

a.

1

⁄2 c

b.

3

⁄4 c

c. 1 c

d. 1–

1

⁄2 c

8. The diabetic diet is designed for long-term use

and contains a balance of:

a. energy.

b. nutrients.

c. distribution.

d. all of the above.

9. Sources of blood glucose include:

a. carbohydrates.

b. proteins.

c. fats.

d. all of the above.

10. If 50% of the total calories in a 1500 calorie dia-

betic diet is from carbohydrates, how many grams

of carbohydrate will the diet contain? (Round to

nearest whole number.)

a. 50

b. 150

c. 190

d. 210

11. Emphasis is placed on using polyunsaturated fats

and limiting foods high in cholesterol in the diet

of the diabetic. The reason for this is:

a. to aid in the prevention of cardiovascular

diseases.

b. to aid in the digestive process.

c. to prevent skin breakdown.

d. to control blood sugar.

12. The daily intake of foods for the diabetic is spaced

at regular intervals throughout the day. The rea-

son for this is:

a. to prevent hunger pangs.

b. to avoid symptoms of hypoglycemia or hyper-

glycemia.

c. to modify eating habits.

d. to prevent obesity.

13. Sally, an 8-year-old diabetic, is ready to go home

from the hospital. Sally’s mother should know

that:

a. all of her food must be measured.

b. she needs a snack before she exercises.

c. she should always carry hard candy with her.

d. all of the above.

TRUE/FALSE

Circle T for True and F for False.

14. T F The majority of adult-onset diabetics are un-

derweight at the time the disease is discovered.

15. T F A diabetic diet is a combination of specific spe-

cial foods that cannot be changed.

16. T F Diabetics should follow a low carbohydrate diet

of about 50 g a day.

17. T F A medium-size fresh peach contains 10 g car-

bohydrate and 40 calories.

18. T F Insulin preparations now available are pro-

duced by recombinant DNA.

19. T F Insulin analogs differ from regular insulin in

their onset and peak action.

20. T F Insulin is used to metabolize sugar in the

body.
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A diabetic patient in the hospital received insulin in

the morning and ate breakfast, but was nauseated at

lunch and could not eat. Circle T for the appropriate

nursing interventions for this situation and F for the

inappropriate ones.

21. T F Remove the lunch tray and tell the patient to

let you know when he feels like eating.

22. T F Relieve the nausea by appropriate means.

23. T F Remove the lunch tray, asking the meal pre-

parers to substitute liquids of equal value for

the carbohydrate foods on the tray.

24. T F After you observe that the patient is better,

offer him or her the liquids you ordered.

MATCHING

Match the foods in the left column with their nutrient

values in the right column.

25. 1 slice bacon a. 12 g carbohydrate, 8 g

26. 2 tbsp peanut butter protein, 5 g fat

27.

1

⁄2 c oatmeal b. 15 g carbohydrate, 3 g

28.

1

⁄2 c beets protein

29.

1

⁄2 c tofu c. 5 g carbohydrate, 2 g 

protein

d. 7 g protein, 5 g fat

e. 5 g fat

LISTING AND DESCRIPTION

30. List five nursing implications for dietary care of a

diabetic patient.

a.

b.

c.

d.

e.

31. Describe 5 of the 10 essential factors that a diabetic

patient must know to control his or her disease.

a.

b.

c.

d.

e.

FILL-IN

32. Calculate the carbohydrate, protein, and fat value

of the following day’s allowance:

Carbo-

hydrate Protein Fat

(grams) (grams) (grams)

Milk (2%), 2 exchanges

Vegetables, 3 exchanges

Fruit, 3 exchanges

Lean meat, 6 exchanges

Medium fat meat,

2 exchanges

Fat, 5 exchanges

Bread, 6 exchanges

33. Arrange the allowances in Question 32 into a day’s

menu:

Breakfast Lunch Dinner Snack

MULTIPLE CHOICE

Circle the letter of the correct answer.

34. The caloric value of the diet in Question 32 is ap-

proximately:

a. 1250 calories.

b. 1500 calories

c. 1600 calories.

d. 1850 calories.

35. An intake reduction of 1000 calories daily would

enable an obese person to lose weight at which of

the following rates:

a. 1 lb per week

b. 2 lb per week

c. 3 lb per week

d. 4 lb per week

36. Which two of the following food portions have the

lowest caloric values:

a. 4 oz lean meat

b. 1 granola bar

c. 1 slice raisin bread

d. 1 8-oz glass of whole milk

SHORT ANSWERS

37. People with type II diabetes usually have one of

the following conditions:

a.

b.

c.
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38. The three criteria that should be considered in

choosing insulin are:

a.

b.

c.

39. The four basic types of insulin products are:

a.

b.

c.

d.

40. The three ways diabetes pills work in the body are:

a.

b.

c.
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OBJECTIVES

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

following:

1. Describe the major functions of the normal liver.

2. Identify the appropriate diet therapy for treating liver diseases and state

the rationale for its use in treating hepatitis, cirrhosis, hepatic coma and

liver failure, and cancer.

3. Describe the diet therapy used for liver transplantation.

4. Evaluate nursing interventions to promote optimal nutrition in a patient

with liver disease.

5. Discuss the causes of gallbladder and pancreatic disorders, and describe

how they affect food metabolism.

6. Identify the sequence of physiological events in which bile assists in the

absorption and metabolism of foods.

7. Differentiate among cholecystitis, cholelithiasis, and cholecystectomy in

relation to their effects on the digestion and metabolism of foods.

8. Describe and give examples of the diet therapy used for gallbladder disease.

9. Identify the major causes of pancreatitis.
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10. Relate the association between pancreatitis and gall-

bladder disease.

11. Describe the diet therapy for pancreatitis and the

reasons for its use.

12. Discuss appropriate nursing interventions for pa-

tients with gallbladder disease or pancreatitis.

GLOSSARY

Ascites: abnormal accumulation of serous fluid within

the peritoneal cavity (the space between the abdomi-

nal walls and the pelvic cavity).

Calculi (“stones”): an abnormal concretion, usually of

mineral salts, occurring in the body in hollow organs

or passages.

Cholecystectomy: removal of the gallbladder by surgical

procedure.

Cholecystitis: inflammation of the gallbladder, acute or

chronic.

Cholecystokinin: a hormone secreted in the small intes-

tine that stimulates gallbladder contraction and se-

cretion of pancreatic enzymes.

Cholelithiasis: calculi in the common bile duct.

Cholesterol: a steroid alcohol found in animal fats, bile,

blood, brain tissue, whole milk, egg yolk, liver, kid-

neys, adrenal gland, and the myelin sheath of nerve

fibers.

Edema: abnormal accumulation of fluid in the intercel-

lular spaces of the body.

Emulsify: to mix together two immiscible liquids. One is

dispersed into the other in small drops.

Encephalopathy: any chronic degenerative disease of the

brain.

Esophageal varices: varicose veins in the esophagus that

occur most often as a result of obstruction of the por-

tal circulation.

Fulminant: sudden, severe; occurring suddenly with

great intensity.

Gallbladder (GB): the pear-shaped organ located below

the liver which serves as a storage place for bile.

Hepatic: pertaining to the liver.

Hepatitis virus classification:

Hepatitis A virus (HAV), previously called infectious

hepatitis, is spread by the oral-fecal route from an in-

fected person through contaminated water and food.

Although it is a very serious disease it does not cause

chronic hepatitis or cirrhosis. A recent vaccine, better

than gamma globulin, is now on the market.

Hepatitis B virus (HBV), formerly called serum hep-

atitis, is classified as a sexually transmitted disease

(STD) because it is spread via body fluids, semen,

saliva, tears, and by needle-sharing among drug users.

It is a major factor in chronic liver disease and liver

cancer. It can persist a lifetime in body fluids. Up to

75% of carriers are Asian.

Hepatitis C virus (HCV) is associated with chronic ac-

tive hepatitis, liver cirrhosis, and liver cancer.

Hepatitis D virus (HDV), previously called non-A, non-

B, is toxic to functional liver cells and may be related

to the onset of HAV and HBV.

Hepatitis E virus (HEV), the newest of the discovered

viral liver diseases, has a mortality rate of 80%–90%.

It may be due to toxic liver injury such as with carbon

tetrachloride or acetaminophen overdose. Pregnant

women who contract HEV, usually in the third

trimester, die of fulminant liver failure.

Jaundice: yellowness of the skin, mucous membranes,

and excretions (jaundice is not a disease, but is a

symptom of numerous disorders of the liver, gallblad-

der, and blood; it occurs when pigment in the blood is

destroyed).

Marasmus: protein-calorie malnutrition, causing growth

retardation and wasting of muscle.

Pancreas: a large elongated gland located transversely be-

hind the stomach between the spleen and duodenum.

Portal (circulation): circulation of blood through layer

vessels from the capillaries of one organ to those of an-

other (applies here especially to passage of blood from

the GI tract and spleen through the portal vein to the

liver).

Psychotropic: capable of modifying mental activity; a

drug that affects the mental state.

BACKGROUND INFORMATION

Liver

A normal liver regulates the proper digestion, metabo-

lism, and absorption of food. The following is an outline

of the liver’s major functions:

1. Storage—The liver stores:

a. Approximately 1 lb of glycogen, the body’s emer-

gency energy supply; this supply lasts 12 to 36

hours when used as the only energy source.

b. More fat-soluble than water-soluble vitamins

c. More iron than any other part of the body

2. Circulation—The liver regulates:

a. Blood volume

b. Blood transfer from the portal to systemic circu-

lation

c. Fluid transfers

3. Metabolism—The liver participates in:

a. Carbohydrate metabolism by interconverting glu-

cose and glycogen as needed; it also converts

amino acids to glucose in the presence of excess

protein or low carbohydrate level

b. Fat metabolism by providing bile salts for emulsi-

fying fat, cholesterol, and lipoproteins and by con-

verting excess amino acid and carbohydrate to fats

c. Protein metabolism by forming plasma proteins,

prothrombin, and urea
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4. Detoxification—The liver detoxifies all ingested:

1. Drugs

2. Poisons

From the functions of the liver listed, it should be ob-

vious that a diseased liver adversely affects gastrointesti-

nal function and the use of food.

Gallbladder and Pancreas

The gallbladder (GB) is an accessory organ to the gas-

trointestinal (GI) tract. The emulsification of fats by bile

salts from the GB is an important contribution to the

overall efficiency of GI functioning. Gallbladder disease

is a common but potentially serious disorder. The most

common disorder is cholelithiasis, or formation of gall-

stones. It develops in 10%–20% of the Western world’s

population. Nearly 80%–90% of gallstones are composed

primarily of cholesterol.

Some population groups are more susceptible to GB

disease, such as older men and women, and especially

women who have borne children. Others include Native

Americans and individuals using oral contraceptives and

drugs that lower blood cholesterol levels. Heredity ap-

pears to have a major influence in the development of

gallstones. Diet plays a role, but a minor one. For exam-

ple, excess use of polyunsaturated fats can increase the in-

cidence of GB disease.

Other contributing factors include obesity and intes-

tinal diseases that involve the malabsorption of bile salts.

Occasionally, the stress of pregnancy is responsible.

Populations with a low intake of total fat appear to be

less vulnerable to cholelithiasis.

Medical management of GB disease includes tempo-

rary use of drugs to dissolve the stones, and surgery if the

patient is not undernourished or obese. An undernour-

ished patient can be replenished, while an obese one can

lose weight. The actual surgery (cholecystectomy) has

less nutritional implication than believed previously. The

procedure allows bile to enter the small intestine on a

continuous basis. With time, the bile ducts may enlarge

and store bile. Because of this adaptation, many clients

resume a normal diet one to two months after surgery.

Because the pancreas is an important accessory organ

of the GI tract and a major producer of digestive enzymes,

any pancreatic disorder can seriously impair the body’s

ability to digest food. Reduced production of pancreatic

enzymes may occur in cystic fibrosis, chronic pancreati-

tis, pancreatic cancer, or protein-calorie malnutrition.

The pancreas may become inflamed and/or obstructed

by chronic alcohol abuse or GB disease. Food eaten dur-

ing these conditions becomes the source of excruciating

pain, and the client will avoid eating. Consequently, the

person’s nutritional status is very poor. Determining the

type of pancreatic disorder is of major importance when

planning nutritional care for patients with pancreatitis.

AC T I VI T Y 1 : 

Diet Therapy for Diseases of the Liver

DIET THERAPY FOR HEPATITIS

Viral hepatitis, inflammation of the liver, is a major world

health problem, causing the illness and death of millions

of people. Currently scientists have discovered five types

of hepatitis. They are described in the glossary. Even

though they are unrelated in function, the goal of med-

ical management and diet therapy for hepatitis of any

type is to promote liver tissue healing.

Medical management for hepatitis includes (a) opti-

mum nutrition for healing, (b) complete bed rest to re-

duce inflammation and metabolism, and (c) alcohol and

all other drugs are prohibited to avoid further liver dam-

age. Diet therapy appropriate for hepatitis includes the

following considerations:

1. Protein: 1.2–1.5 g/kg body weight per day

2. Carbohydrate: no carbohydrate restriction; however,

serum glucose should be monitored as hyper- and hy-

poglycemia can result from liver dysfunction.

3. Fat: 30% of calories, with restrictions only indicated

with maldigestion due to reduced synthesis and secre-

tions of bile acids

4. Energy (Calories): 25–35 kcal/kg body weight per day

5. A multivitamin mineral supplement at 100% of the

RDAs/DRIs may be necessary.

6. Fluids and sodium restriction may be necessary if

edema or ascites is present.

7. If adequate nutrition cannot be maintained by oral

feedings, enteral feedings or TPN may be indicated.

Table 19-1 presents a sample menu for a high-

carbohydrate, high-protein, high-vitamin, and moderate-

fat diet. Food may need to be liquid at first; concentrated

formulas can be used that contain a modified fat con-

tent, as tolerated by the patient.

DIET THERAPY FOR CIRRHOSIS

Cirrhosis is the final stage of certain liver injuries, in-

cluding alcoholism, untreated hepatitis, biliary obstruc-

tion, and drug and poison ingestion. Malnutrition,

chronic active hepatitis, and excessive intake of vitamin

A for a prolonged time also induce cirrhosis. In fact, cited

cases of vitamin A overdose that produced cirrhosis, and

ultimately death, report doses ranging from 25,000 IU

to 100,000 IU taken continuously for two to six years.

The persons believed they were improving their health.

The liver is unable to generate new cells, which are re-

placed with fibrous, nonfunctioning tissue.

Stages of Cirrhosis

Cirrhosis has early and late stages. The early stages affect

the digestive system and cause such symptoms as nausea,
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vomiting, distention, diarrhea, and anorexia. These symp-

toms are managed by a dietary plan similar to that for

hepatitis. The rationale also is the same: to support resid-

ual liver function and prevent further cell destruction.

Compliance with dietary and other medical recommen-

dations will delay development of the late stages of the

disease for years for some patients.

In the later stages of cirrhosis, the patient is severely

malnourished. Edema, ascites, anemia, infections, in-

testinal bleeding, jaundice, and esophageal varices may

be present. Renal failure also may occur. The patient is

in critical condition. Primarily, a diet high in protein,

carbohydrate, vitamins, and calories, and moderate in

fat is preferred for advanced cirrhosis. However, other di-

etary changes are prescribed according to the patient’s

condition:

1. Protein—If hepatic coma is not indicated, protein re-

mains at 75 to 100 g daily. If, however, the patient

shows signs of impending coma, the physician should

reduce protein intake to lessen the chance of coma.

2. Sodium—Edema and/or ascites is counteracted by a

500 to 1000 mg sodium (daily) diet. Fluid intake may

be limited. Refer to Chapter 16 for sodium-restricted

diets.

3. Texture—Esophageal varices, if present, are managed

by semisolid or liquid diets to avoid potential rupture

and hemorrhage. Tube feedings are not advised for

patients with this complication. These patients should

avoid coffee, tea, pepper, chili powder, and other irri-

tating seasonings.

For a patient with poor appetite, other measures are

used to provide adequate nutrients and calories. These in-

clude oral formulas high in nutrients and calories;

vitamin/mineral supplements; electrolyte replacements;

hepatic aids; and parenteral feedings.

If the cirrhosis is alcohol induced, deficiency of magne-

sium and vitamin B complex is often present. Alcohol re-

duces vitamin absorption and increases mineral excretion.

HEPATIC ENCEPHALOPATHY (COMA)

Hepatic coma is caused by brain damage resulting from

the inability of a damaged liver to metabolize ammonia

compounds. Irritability, confusion, drowsiness, apathy,

and irrational behavior precede the coma. Other signs

are motor dysfunction and fecal breath odor. Ammonia is

formed from protein in the intestines by bacterial action.

The protein may be ingested or derived from blood

(bleeding into the intestine). Treatment includes antibi-

otics, psychotropic drugs, enemas to remove blood and

protein from the bowel, and diet therapy. Diet therapy

in impending hepatic coma is as follows:

1. Protein intake is limited to 0 to 50 g daily, depending

on the blood ammonia level. Note that dietary protein

is derived chiefly from milk and meats and is of high

biological value. It produces minimal ammonia be-

cause it is used optimally without waste; that is, it is

not metabolized for energy.

Supplemental branched chain amino acids (leucine,

isoleucine, and valine) can be used as a source of pro-

tein for the heart, muscle, and brain, as well as for

energy. They are not dependent on the liver but are

metabolized by other body tissues.

2. The diet provides 1500 to 2000 calories per day,

mainly derived from carbohydrates and fat. This re-

duces tissue breakdown and ammonia formation.

TABLE 19-1 Sample Menu for a Diet Containing Approximately 2500 kcal, 90 g of Protein, 300 g of

Carbohydrate, and 100 g of Fat

Breakfast Lunch Dinner

Orange juice 1 c Grape juice, 

1

⁄2 c Lamb chop, 1

Eggs, scrambled Tuna salad, 

1

⁄2 c Carrots, cooked, 1 c

Muffin, whole wheat, 2 Lettuce leaves, 4 Cole slaw, with mustard and vinegar, 1 c

Margarine, 1 pat Tomato, 2 slices Potato, baked, 1 med

Coffee, tea Bread, whole wheat, 2 slices Margarine, 1 tbsp

Sugar Milk, skim, 1 c Milk, skim, 1 c

Salt, pepper Coffee, tea Fresh peach

Jelly Sugar Coffee, tea

Salt, pepper Sugar

Salt, pepper

Snack

8 oz low-fat yogurt Snack

4 sugar cookies

Apple juice, 1 c
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3. Vitamins are given intravenously; vitamin K is espe-

cially needed to reduce bleeding.

4. Fluid output is balanced by equal intake. Urine voided

and other fluid lost are recorded.

5. TPN or enteral nutrition are also standard forms of

diet therapy for liver failure.

CANCER OF THE LIVER

The diet for a patient with liver cancer is high in carbo-

hydrate, protein, fluid, vitamins, and calories and mod-

erate in fat. Alternate intervals of feeding (other than

three meals a day) are indicated for all cancer patients,

but especially when the liver is involved and the utiliza-

tion of nutrients is compromised. The diet will be indi-

vidualized to fit the patient’s tolerance. For instance,

when cancer patients develop an aversion to meat, meat

substitutes are offered to satisfy the high protein need.

The type of protein-calorie malnutrition that devel-

ops during advanced liver disease and hepatic cancer is

severe and is accompanied by the many complications

common to marasmus. The malnourishment only adds

to other clinical problems, making the restoration and

maintenance of optimum nutrition difficult.

All liver disorders present a challenge to the nurse to

provide adequate nutrition for the patient.

LIVER TRANSPLANTS

Liver transplantation for patients with end-stage liver

disease is now a standard operation, and survival rate is

acceptable within the current medical care system.

Persons considered candidates for transplantation in-

clude those with progressive, irreversible liver disease

whose chances for survival are less than 10% without a

transplant and for whom conventional treatment has

failed. Diagnosis in adult candidates for transplantation

include biliary cirrhosis, chronic active hepatitis, and

fulminant liver failure with encephalopathy. Common

diagnosis in child candidates are biliary atresia or inborn

errors of metabolism. Patients with alcoholic cirrhosis,

hepatic malignancies, or advanced lung and kidney dis-

ease are not considered candidates because their chances

of survival are poor.

In general, nutrition therapy for a post liver trans-

plant patient has the following objectives:

• Hasten wound healing.

• Reduce or prevent infection.

• Increase metabolism to preserve lean body mass.

• Normalize hydration.

• Supply adequate energy to permit physical therapy.

Major nutrition support after transplant includes the

following:

1. Determine appropriate weight for diet calculation. The

weight measure can be achieved with proper procedure.

2. 30–35 calories per kg weight, taking into considera-

tion fever, infection, or other complications

3. Assuming renal function is normal, a diet offering

1.2–2 g of protein per kg per day is recommended.

Protein requirements are increased due to:

• Immunosuppressive medications can result in

muscle or fat breakdown.

• Wound healing status.

4. Food preferences and selections can pose a prob-

lem. Extensive assistance from caregivers is essen-

tial. Advises on food variety such as type, taste,

texture are important. Small and frequent meals

are encouraged.

5. Most patients cannot achieve the recommended nu-

trients intake without dietary supplements, though

some do not welcome such products or procedures.

6. Enteral or tube feedings may be necessary to supply

recommended intakes of calories, protein, and other

nutrients in order to assist the patient to reach an ac-

ceptable improvement in the overall health and oral

consumption.

At all times, the patient is monitored closely for clin-

ical improvement in the following:

• Healing of wounds

• Infection

• Physical activity

• Adjustment to all aspects of nutrition intervention

One can determine when to start an oral diet by using

the following guides:

• An intact digestive system is confirmed.

• All tubes are removed from the digestive system.

• Ability to chew and swallow.

Most liver recipients will be able to start oral intake

within the first 1–2 days after transplantation. However,

initial feedings should be in small amounts to observe

patient response.

Initial feedings follow standard postsurgical hospital

dietary management: clear fluids to a regular diet as rap-

idly as tolerated. Other considerations such as use of sup-

plements, restriction of a nutrient (sodium, fats, or

carbohydrate) should be individualized by the care team

and the attending dietitian.

The issue of food safety, especially the occurrence of

pathogens in the food, must be closely monitored. All

standard hospital routine practices of excluding mi-

crobial contamination must be implemented. Any pa-

tient with a liver transplant is a good candidate for

infection.

However, as time progresses, accumulated experience

will allow hospital dietitians to implement more appro-

priate nutrition interventions for the patient after the

transplant.
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NURSING IMPLICATIONS

Responsibilities of the nurse in treating cirrhosis are as

follows:

Dietary Plans

1. The dietary plan for each patient should be individu-

alized according to clinical conditions, appetite, and

so on. For example, a patient with advanced cirrho-

sis may be very hungry in the morning, and a large

breakfast should be provided.

2. Many patients with ascites prefer frequent, small

meals to large ones, which can cause discomfort by

raising portal pressure.

3. Any meal planning must consider gastrointestinal

disorders such as diarrhea, nausea, vomiting, and

anorexia. Such conditions interfere, both physically

and psychologically, with eating.

4. Low-sodium milk is more acceptable if flavoring such

as honey or vanilla is added.

5. Patients do not like most oral nutrition formulas with

medium-chain triglycerides (MCT) added. Experience

confirms better acceptance by some patients when

the beverage is served chilled.

6. Work with the dietitian to devise ways to encourage

optimal intake.

Patient Monitoring

1. A careful record of food intake is useful.

2. Be alert to signs of impending coma.

3. Always balance fluid intake and output.

Teamwork

1. Teamwork is mandatory. The team includes the nurse,

physician, dietitian, patient, and family members.

2. Conferences and strategy sessions with members of

the team ensure that the patient will be encouraged

to eat.

Alcoholism and Drugs

1. The nurse should refrain from judging the patient’s

drinking habits.

2. The patient should be provided with assistance, in-

cluding such therapy as Alcoholics Anonymous meet-

ings and rehabilitation centers.

3. The patient should be given intense education on the

disease and its complications and treatment.

4. No alcoholic beverage is permitted in the hospital.

Abstinence at home is strongly encouraged.

5. The patient should comply with specific usage for any

prescription drugs and avoid all others.

Diet Therapy for Transplantation

Candidates need aggressive nutritional support such as

is necessary in all major surgery. Thorough nutritional

assessment before the surgery is necessary. Patients gen-

erally have poor nutritional status and may require en-

teral or parenteral nutrition before surgery for optimal

postoperative results. These patients are given antibi-

otics before and after surgery to reduce bacterial devel-

opment. A low-bacteria diet is also recommended before

and after surgery.

The essentials of food-handling precautions for trans-

plantation are as follows:

1. Avoid all fermented dairy products such as yogurts

and cheeses.

2. Do not eat vegetables, including salads and garnishes,

and fruits that are not peeled.

3. Defrost frozen foods in the refrigerator or microwave.

4. Do not use foods kept at room temperature or kept

heated for long periods of time.

5. Serve and eat foods quickly following preparation.

6. Cover and freeze leftovers immediately.

7. Use refrigerated leftovers within two days.

8. Keep the preparation and serving area very clean.

9. Be sure that sanitary techniques are maintained

throughout, and that food handlers are vigilant about

personal habits and dress.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

Use a separate sheet of paper for your answers.

1. Fill in the sheet marked Exercise 19-1 for a high-

carbohydrate, protein, and vitamin diet with mod-

erate fat.

2. Plan a breakfast menu for a diet that is high in

calories, carbohydrate, protein, and vitamins, and

moderate in fat.

3. Alter this breakfast menu to meet the needs of a

client who daily requires 40 g protein and 2 g

sodium.

4. Mrs. J. is admitted to the hospital with a diagnosis

of infectious hepatitis and is placed in isolation.

Her diet prescription is 350 g carbohydrate, 100 g

protein, and 100 g easily digested fat. She will re-

ceive a therapeutic dose vitamin supplement.

Answer the following questions about her diet:

a. What is the caloric value of her diet? 

b. Why were the extra calories ordered? 
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c. Compare the ordered protein intake with the

RDAs/DRIs for an adult nonpregnant woman.

(See Chapter 9.) 

d. Why is the extra protein needed? 

e. What is the role of the extra carbohydrate? 

f. What is the rationale for the extra vitamins? 

g. Which foods should be avoided? 

h. If Mrs. J. develops ascites, what additional re-

strictions should be placed on her diet? 

i. What precautions with the eating utensils will

the nurse observe with this patient? 

j. What other diseases require the diet prescribed

for hepatitis? 

5. List the nine guidelines used to instruct patients,

caregivers, and dietary and nursing personnel re-

garding appropriate food-handling practices be-

fore and after a liver transplant.

a.

b.

c.

d.

e.

f.

g.

h.

i.

Exercise 19-1 A practice on the dietary management of selected disorders 

and nursing implications

Complete the chart by filling in the appropriate information for each column.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

High-

carbohydrate, 

protein, and 

vitamin; 

moderate fat

Hepatitis

Early 

cirrhosis

Cancer

Marasmus

Uncomplicate

Postoperative

convalescence
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AC T I VI T Y 2 : 

Diet Therapy for Diseases of the

Gallbladder and Pancreas

The normal function of the gallbladder is to concentrate

and store the bile derived from the liver. The liver pro-

duces 600 to 800 milliliters of bile per day, and the gall-

bladder concentrates and stores 40 to 70 milliliters. When

fat enters the duodenum, it stimulates the secretion of a

hormone, cholecystokinin, which is carried by the blood

to the gallbladder. This hormone directs the gallbladder

to contract, so that bile is released into the common duct

and then travels to the duodenum. The function of bile

is to emulsify fats so that they can be broken down or di-

gested by fat-splitting enzymes, the lipases. Any inter-

ference with the flow of bile impairs fat digestion.

Because gallstones may enter the common bile duct

and block the flow of the pancreatic juice and enzymes,

pancreatitis is a common complication of gallbladder dis-

ease. Pancreatitis is a severe disorder, since the enzymes

in the immobile juice can cause the pancreas to digest it-

self. Acute pain and tenderness result, and in critical

cases the pancreas may hemorrhage. The treatment of

choice is to inhibit the secretion of the enzymes and to

treat for shock and renal shutdown. In this case, diet

therapy is useful only after the crisis has subsided.

Another causative factor for pancreatitis, especially a

chronic condition, is alcoholism. Irrespective of the cause

of pancreatitis, dietary treatment and nursing implica-

tions are the same.

MAJOR DISORDERS OF THE GALLBLADDER

The two major disorders of the gallbladder are chole-

cystitis and cholelithiasis. Cholecystitis usually results

from a low-grade chronic infection. The major compo-

nent of bile is cholesterol. When the gallbladder mucosa

becomes inflamed or infected, the cholesterol may pre-

cipitate, forming gallstones of almost pure cholesterol

crystals. Cholelithiasis is an end result of cholecystitis,

but a high-fat intake over a long period of time also pre-

disposes to gallstone formation. The body will produce

more cholesterol to make more bile to assist in the me-

tabolism of fat.

Treatments and Therapy

Cholecystectomy is the surgical removal of the gallblad-

der. When a person with cholecystitis or cholelithiasis

eats a meal, especially if fat content is high, the gallblad-

der contracts in response to cholecystokinin stimulation.

This causes severe pain, fullness, distention, nausea, and

vomiting. Surgery is usually the treatment of choice.

However, surgery may be postponed for two reasons:

until the inflammation subsides, or until the patient loses

weight, if he or she is obese, which many are. In these

cases, supportive therapy is largely dietary.

Two recent advances in the removal of gallstones that

do not require surgery are being used for selected pa-

tients. One, called litholysis, involves the use of either

oral doses or direct installation into the gallbladder of

certain bile acids that dissolve the stones. The second

method, a process called lithotripsy, uses either ultra-

sonic waves or laser beams to mechanically break the

stones into tiny fragments that can then be eliminated.

These methods, and new ones still being developed,

are being used successfully for many patients. However,

not all patients are candidates for these procedures.

Those who have other medical problems, such as people

with chronic liver disease or women who are pregnant,

are excluded. Additionally, these procedures work only

when the stone size is small. Surgery will still be the

choice of treatment for many patients.

Regardless of the type of treatment, a low-fat, high-

fiber diet is recommended, with caloric reduction, prior

to surgery or treatment, if weight loss is needed and the

cholecystectomy is not an emergency. Table 19-2 pro-

vides a guide for choosing suitable foods, and Table 19-3

lists a sample menu using these foods although the

caloric content will require further reduction if weight

loss is an objective.

DIET THERAPY FOR GALLBLADDER DISEASE

Dietary fat is reduced to diminish gallbladder contrac-

tion, which is responsible for pain and associated symp-

toms. Fat modification involves only its quantity,

approximately 40 to 50 g intake per day. Protein provides

only 10%–12% of the daily calories, since most protein

foods also contain fats. The remainder of the day’s calo-

ries should be derived from carbohydrates.

If weight loss is indicated, calories will be reduced ac-

cordingly. Use of both the weight-reduction diets dis-

cussed in other chapters and the food exchange system

is recommended. Caloric intake should not be less than

1200 calories per day. These diets are used only before

surgery; otherwise, a patient can be placed on these diets

after he or she has completely recovered from surgery.

Another consideration is to provide such patients with vi-

tamin K to reduce bleeding.

Restriction of foods that can cause abdominal discom-

fort, such as gas, is individualized and not implemented

randomly.

Because the body manufactures its own cholesterol

in amounts several times more than is present in the

daily diet, restricting dietary cholesterol to reduce gall-

stone formation has been questioned. Since cholesterol

is manufactured from fat in the diet, lowering total fat in-

take may prove more effective.

In addition to a comprehensive diet therapy for pa-

tients with gallbladder disorder, some suggestions will
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TABLE 19-2 Permitted and Prohibited Foods in a Fat-Restricted Diet

Food Group Foods Permitted Foods Prohibited

Milk and milk products

Breads and equivalents

Meats and equivalents

Cheese and eggs

Beverages

Fruits and vegetables

Soups

Fats

Sweets

Skim milk (fortified with vitamins A and

D): fluid, dry powder, and evaporated;

yogurt and buttermilk made from skim

milk (fortified with vitamins A and D).

Enriched or whole-grain bread; plain buns

and rolls; crackers; graham crackers,

matzo, melba toast; other varieties not

specifically excluded; all cereals that are

tolerated by the patient; potatoes except

those specifically excluded; rice (brown

or white); spaghetti, noodles, macaroni;

barley; grits; wild rice; flours (all

varieties).

Limited to 4 to 6 oz daily; all lean fresh

meat, fish, or poultry (no skin) with fat

trimmed; shellfish, salmon, and tuna

canned in water; foods may be pan-

broiled, broiled, baked, roasted, boiled,

stewed, or simmered; soybeans, peas,

and meat analogues if tolerated.

Any variety not specifically prohibited 

(2 oz cheese equivalent to 3 oz meat); 

1 egg yolk a day, any style, with no fat

used in cooking; egg whites may be used

as desired; 1 egg yolk equals 1 oz meat.

Most nonalcoholic beverages except those

specifically excluded.

All varieties not excluded and tolerated by

the patient.

Broth, bouillon, or consommé with no fat;

fat-free soup stocks; all homemade soups

or cream soups made with allowed in-

gredients; soups made with skim milk,

clear soups with permitted vegetables

and meats with fat skimmed off; pack-

aged dehydrated soup varieties.

Limited to 2 to 3 tsp per day; all fats and

oils (e.g., margarine, butter, shortening,

lard); heavy cream (1 tbsp ϭ1 tsp fat);

sour cream or light cream (2 tbsp ϭ1

tsp fat); cream substitute (4 tsp ϭ 1 tsp

fat); salad dressing (1 tbsp ϭ1 tsp fat);

low-calorie dressing in small amounts

not counted in fat allowances.

Plain sweets, honey, syrup, sugar, mo-

lasses, jams, jellies, plain sugar candies,

chewing gum, hard candy, marshmal-

lows, gum drops, jelly beans, sour balls,

preserves, marmalade, tutti-frutti.

Whole milk and all products made from it;

low-fat and 2-percent milk and all prod-

ucts made from them; heavy cream,

half-and-half, sour cream; cream

sauces, nondairy cream substitutes.

Biscuits, dumplings, corn bread, waffles,

pancakes, nut breads, doughnuts, spicy

snack crackers, sweet rolls, popovers,

French toast, corn chips, muffins, all

items made with a large quantity of fat;

cereals with nuts and 100 percent bran

may be omitted if not well tolerated;

fried potatoes, creamed potatoes, potato

chips, hash-browned potatoes and po-

tato salad, scalloped potatoes; fried rice,

egg noodles, casseroles prepared with

cream or cheese sauce; chow mein noo-

dles, bread stuffing; Yorkshire pudding;

Spanish rice; fritters; spaghetti with

strongly seasoned sauce.

Fried, creamed, breaded, or sauteed items;

sausage, bacon, frankfurters, ham,

luncheon meats, meats with gravy,

many processed and canned meats; any

seafood packed in oil; nuts, peanut

butter, pork and beans.

Any cheese made from whole milk, includ-

ing cream cheese; any egg that is

creamed, deviled, or fried.

All beverages containing chocolate,

cream, or whole milk; for example, milk

shakes and eggnog, alcoholic beverages

if not permitted by doctor.

Avocado and any not tolerated by the pa-

tient; fried and creamed vegetables, veg-

etables with cream sauces or fat added;

any variety not tolerated.

Most commercial soups; any soup made

with cream, fat, or whole milk.

All fats exceeding the 2- to 3-tsp limit,

including bacon drippings.

Any candies or sweets made with nuts,

coconut, chocolate, cream, whole milk,

margarine, butter.

(continues)
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help to relieve certain symptoms of these patients. Table

19-4 summarizes the information.

OBESITY, DIETING, AND GALLSTONES

Obesity is a strong risk factor for gallstones, especially

among women. People who are obese are more likely to

have gallstones than people who are at a healthy weight.

Body mass index (BMI) can be used to measure obesity in

adults. BMI is calculated from this equation:

BMI ϭ

The table in Appendix A calculates BMI for you. A BMI of

18.5 to 24.9 refers to a healthy weight, a BMI of 25 to

29.9 refers to overweight, and a BMI of 30 or higher refers

to obese. Also see Chapter 7.

As BMI increases, the risk for developing gallstones

also rises. Studies have shown that risk may triple in

women who have a BMI greater than 32 compared to

Weight (kg)

Height (M) ϫHeight (M)

those with a BMI of 24 to 25. Risk may increase sevenfold

in women with a BMI greater than 45 compared to those

with a BMI less than 24.

Researchers have found that people who are obese

may produce high levels of cholesterol. This leads to the

production of bile containing more cholesterol than it

can dissolve. When this happens, gallstones can form.

People who are obese may also have large gallbladders

that do not empty normally or completely. Some studies

have shown that men and women who carry fat around

their midsections may be at a greater risk for developing

gallstones than those who carry fat around their hips and

thighs.

Weight-loss dieting increases the risk of developing

gallstones. People who lose a large amount of weight

quickly are at greater risk than those who lose weight

more slowly. Rapid weight loss may also cause silent gall-

stones to become symptomatic. Studies have shown that

people who lose more than 3 lb per week may have a

greater risk of developing gallstones than those who lose

weight at slower rates.

TABLE 19-2 (continued)

Food Group Foods Permitted Foods Prohibited

Desserts

Miscellaneous

Sherbet, Jell-O, water ice, fruit-flavored

Popsicles and ices; rice, bread, corn-

starch, tapioca puddings; plain gelatin,

gelatin with fruit added; fruit whips,

puddings and custards made with skim

milk and egg whites; cookies made with

skim milk or egg whites; arrowroot

cookies, vanilla wafers, angelfood cake,

sponge cake.

All herbs and spices tolerated and not

specifically excluded; artificial sweet-

ener, baking soda, baking powder.

Any products made with whole milk,

cream, chocolate, butter, margarine,

nuts, egg yolks.

Any sauces made with fat, oil, cream, or

milk; olives, pickles, garlic, chili sauce,

chutney, horseradish, relish,

Worcestershire sauce.

TABLE 19-3 Sample Menu Supplying 40–45 g of Fat, with 80–90 g of Protein, 260–280 g of

Carbohydrate, and 1700–2000 kcal

Breakfast Lunch Dinner

Orange juice, 

1

⁄2 c Beef broth and noodles, 

1

⁄2 c Tomato juice, 

1

⁄2 c

Oatmeal, cooked, 

1

⁄2 c Chicken, broiled, 2 oz Beef, lean, broiled, 3 oz

Egg, poached, 1 Saltines, 4 Potato, baked, small, 1

Raisin toast, 1 slice Margarine, 1 tsp Green beans, 

1

⁄2 c

Jam, 2 tsp Green salad with lemon juice, 

1

⁄2 c Roll, hard, small, 1

Margarine, 1 tsp Orange, 1 Butter, 1 tsp

Milk, skim, 1 c Cola, 8 oz Gelatin or fruit cocktail, 

1

⁄2 c

Sugar, 2 tsp Sugar, 2 tsp Milk, skim, 1 c

Coffee or tea Coffee or tea Sugar, 2 tsp

Salt, pepper Salt, pepper Coffee or tea

Salt, pepper

61370_CH19_291_304.qxd 4/14/09 10:18 AM Page 300

CHAPTER 19 DIET AND DISORDERS OF THE LIVER, GALLBLADDER, AND PANCREAS 301

A very low-calorie diet (VLCD) allows a person who is

obese to quickly lose a large amount of weight. VLCDs

usually provide about 800 calories or less per day in food

or liquid form, and are followed for 12 to 16 weeks under

the supervision of a healthcare provider. Studies have

shown that 10%–25% of people on a VLCD developed

gallstones. These gallstones were usually silent; they did

not produce any symptoms. About one third of the di-

eters who developed gallstones, however, did have symp-

toms, and some of these required gallbladder surgery.

Experts believe dieting may cause a shift in the bal-

ance of bile salts and cholesterol in the gallbladder. The

cholesterol level is increased, and the amount of bile salts

is decreased. Following a diet too low in fat or going for

long periods without eating (skipping breakfast, for ex-

ample), a common practice among dieters, may also de-

crease gallbladder contractions. If the gallbladder does

not contract often enough to empty out the bile, gall-

stones may form.

Weight cycling, or losing and regaining weight re-

peatedly, may increase the risk of developing gallstones.

People who weight cycle, especially with losses and gains

of more than 10 pounds, have a higher risk for gallstones

than people who lose weight and maintain their weight

loss. In addition, the more weight a person loses and re-

gains during a cycle, the greater the risk of developing

gallstones.

Why weight cycling is a risk factor for gallstones is

unclear. The rise in cholesterol levels during the weight

loss phase of a weight cycle may be responsible.

Gallstones are common among people who undergo

gastrointestinal surgery to lose weight, also called

bariatric surgery. Gastrointestinal surgery to reduce the

size of the stomach or bypass parts of the digestive sys-

tem is a weight loss method for people who have a BMI

above 40. Experts estimate that one third of patients who

have bariatric surgery develop gallstones. The gallstones

usually develop in the first few months after surgery and

are symptomatic.

You can take several measures to decrease the risk of

developing gallstones during weight loss. Losing weight

gradually, instead of losing a large amount of weight

quickly, lowers your risk. Experts recommend losing 1–2

lb per week. You can also decrease the risk of gallstones

associated with weight cycling by aiming for a modest

weight loss that you can maintain. Even a loss of 10% of

body weight over a period of 6 months or more can im-

prove the health of an adult who is overweight or obese.

Your food choices can also affect your gallstone risk.

Experts recommend including some fat in your diet to

stimulate gallbladder contracting and emptying.

However, no more than 30% of your total calories should

come from fat. Studies have also shown that diets high

in fiber and calcium may reduce the risk of gallstone de-

velopment. Finally, regular physical activity is related to

a lower risk for gallstones.

DIET THERAPY FOR ACUTE PANCREATITIS

The aim of diet therapy is to prevent the secretion of pan-

creatic enzymes. Both food and alcohol stimulate pancre-

atic secretions. The clinical management procedures of

acute pancreatitis are as follows:

1. Initial measures are lifesaving. These include IV or

TPN feedings, replacement of fluid and electrolytes,

blood transfusions, and drugs for pain and inhibiting

gastric secretions. Nasogastric suction may also be

used to remove gastric contents. Nothing is given by

mouth.

TABLE 19-4 Dietary Intervention to Relieve Some Symptoms from Gallbladder Diseases

GI problems Some suggestions of nutrition intervention and counseling to relieve symptoms

Bloating 1. Eat slow and chew thoroughly.

2. Reduce intake foods with lactose. Take with food commercial preparation capable of digesting lactose.

3. Avoid foods with high contents of fats and/or fiber.

Diarrhea 1. If there is dehydration, standard clear liquids and/or juices, may help to cover loss of 

fluid and electrolytes.

2. If stool is copious, no food by mouth. If indicated, medical management may be prescribed to

compensate for fluid and electrolytes loss.

3. Depending on clinical observation, transition to a modified or regular diet may be prescribed with

special consideration to fiber, lactose, fats, and spices.

Gas 1. Modify amount of fiber in the diet.

2. Eat and chew slowly with mouth closed.

Pain Do not give anything by mouth during the acute phase. When the acute attack has subsided, a clear 

liquid or fat-free broth may be tried. Tolerance to this regimen can be followed by a low-fat diet. Also,

1. Return to a normal diet when clinical responses so indicate. 

2. Avoid or limit high fat or greasy foods including butter, whole milk, certain cheeses, doughnuts, and 

so on.
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2. As healing progresses, the first oral diet usually con-

sists of clear liquid with amino acids, predigested fats,

and other commercial preparations added gradually.

The patient progresses to a bland diet given in six

small feedings. No stimulants—coffee, caffeine, tea,

colas, alcohol—are allowed.

DIET THERAPY FOR CHRONIC PANCREATITIS

The aim of diet therapy is to treat the malabsorption and

prevent malnutrition. Diet therapy for chronic pancreati-

tis usually consists of a bland diet of soft or regular con-

sistency in small meals at frequent intervals (six feedings),

and contains no stimulant foods. Pancreatic enzymes are

given orally with food. Alcohol is strictly forbidden.

1. Use a low-fat diet.

2. Vitamin and mineral supplementation may be neces-

sary, especially fat-soluble vitamins A, E, and K. B

complex vitamins may also be replaced.

3. Tube feedings or TPN may be necessary.

NURSING IMPLICATIONS FOR PATIENTS

WITH GALLBLADDER DISORDERS

Responsibilities of nurses treating patients with gall-

bladder disorders include the following:

1. Evaluate the low-fat diet for adequacy of fat-soluble vi-

tamins and substitute alternate sources of the vita-

mins, if necessary.

2. Provide instructions on correct methods of food

preparation. Discourage use of fats and oils for sea-

soning and frying foods.

3. Assess the patient’s tolerance for foods that cause dis-

comfort and flatulence. Omit those from the diet.

4. Assure nutritional adequacy of a diet with removal of

foods not tolerated and substitution of alternate

sources as needed.

5. Implement adequate patient education regarding tis-

sue repair after a cholecystectomy.

6. Be alert to the correlation between obesity and 

gallstones.

7. Be alert to the correlation between dieting and 

gallstones.

NURSING IMPLICATIONS FOR PATIENTS

WITH PANCREATITIS

1. The patient should be taught that no alcohol or caf-

feine can be tolerated in his or her diet. Sources of caf-

feine include coffee, tea, and cola beverages.

2. The patient can develop diabetes if the islet cells of the

pancreas malfunction. Evaluate frequently for symp-

toms. If diabetes develops, a calculated diet will be used.

3. Pancreatic enzymes come in capsule and tablet form

and should be swallowed whole. They should not be

given with hot food or liquids, to avoid breaking their

protective coating. They are taken only with meals.

4. The patient with pancreatitis has a poor appetite and

may not eat well enough to repair damage done. The

patient may not enjoy the type of modifications re-

quired. Extra support, encouragement, and counsel-

ing are necessary.

5. Be able to supply sources of group support and coun-

seling to patients whose disease is caused by alco-

holism: The person who is alcohol dependent cannot

usually abstain from alcohol without support.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. Fill in the sheet marked Exercise 19-2 for a low-

fat diet.

2. Alter the following day’s menu to make it suitable

for a patient on a low-fat diet (50 g). Calories are

not restricted. Do not change more than is neces-

sary to meet the diet’s restriction.

Breakfast

Orange juice

Oatmeal with half-and-half and sugar

Fried egg

Toast with butter and jelly

Coffee

Lunch

Pork chop with dressing

Buttered green beans

Corn on the cob

Roll

Butter

Milk and tea with sugar
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Dinner

Spaghetti with meat sauce

Tossed green salad/Italian dressing

French bread/butter

Ice cream with fudge sauce

Red wine

Coffee

3. Write a 1-day menu for a patient who has chronic

pancreatitis and has lost 20 lb since the onset two

months ago.

4. Risk of gallstone formation can be reduced with:

a.

b.

c.

TRUE/FALSE

Circle T for True and F for False

5. T F People who are obese are more likely to have

gallstones than people who are at a healthy

weight regardless of where the fat is.

6. T F Weight loss at any rate has no effect on gall-

stone formation.

7. T F People on a very low-calorie diet (VLCD) have

a greater risk of developing gallstones.

8. T F Weight cycling does not increase the risk of

developing gallstones.

9. T F Gallstone formation is correlated with obesity

and dieting.
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OBJECTIVES

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

following:

1. Discuss the use of diet therapy in renal disorders.

2. Describe the therapeutic diets used in renal disorders and the rationale for

their use.

3. List appropriate nursing interventions to promote adequate nutrition in

a patient with renal disease.

GLOSSARY

Albuminuria: albumin in the urine.

Antigen-antibody response: antigens are those substances that induce an im-

mune response (the foreign invaders); they react with antibodies, which are

the immune bodies that destroy the invaders.

Azotemia: nitrogenous compounds in the blood.

BUN: blood urea nitrogen.

CAPD: continuous ambulatory peritoneal dialysis: dialysis performed by the

patient in a continuous process.
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CCPD: continuous cyclic peritoneal dialysis: dialysis by

a machine that performs frequent exchanges of

dialysate while the patient is sleeping.

CNS: central nervous system.

Collagen disease: a disease that attacks the connective

tissue of the body, such as rheumatoid arthritis, lupus

erythematosus, or rheumatic fever.

CRF: chronic renal failure.

Dialysis: the passing of molecules in a solution through

a semipermeable membrane, passing from the side

with the higher concentration of molecules to the side

with the lower concentration (a method used in cases

of defective renal function to remove from the blood

those elements that are normally excreted).

Diaphoresis: perspiration (sweating), especially profuse

perspiration.

Filtration: the process of eliminating certain particles

from a solution.

Glomerulus: a small cluster of capillaries encased in a

capsule in the kidney; a part of the nephron.

HD: hemodialysis: use of a machine (artificial kidney)

outside of the body to remove waste products from

the patient’s blood.

Hematuria: blood in the urine.

Hyperphosphatemia: high blood phosphate level.

Hypocalcemia: low blood calcium level.

LBV: Low biological value (protein).

Nephron: the basic unit of the kidney. Each nephron can

form urine by itself, and each kidney has approxi-

mately one million nephrons. Each glomerulus brings

blood and waste products to the nephron, which filters

it continuously and produces urine, which carries the

wastes to be eliminated. Excess sodium, potassium,

and chloride are also eliminated in urine, and blood is

reabsorbed.

Oliguria: diminished urine secretion in relation to fluid

intake (less output than intake).

Oxalate: a salt of oxalic acid. A poisonous acid found in

various fruits, vegetables, and metabolism of ascor-

bic acid. It combines with calcium and is excreted in

urine. High concentration may cause urinary calculi.

Proteinuria: presence of proteins in the urine.

Pyuria: presence of pus in the urine.

Renal: pertaining to the kidney.

Renal calculi: formation of mineral stones, usually cal-

cium, in the renal tubules.

SOB: shortness of breath.

Uremia: presence of urinary constituents in the blood.

BACKGROUND INFORMATION

The kidney is an organ of excretion, conversion, secre-

tion, reabsorption, manufacture, and regulation. Its

structural and functional unit is the nephron. The

nephron has a glomerulus attached to a long tube that

empties into collecting ducts. Urine enters via the ureter

and leaves at the rate of 1000 to 1500 ml per day. The

convoluted tubule, known as Henle’s loop, filters blood

that circulates through it. It excretes nitrogenous waste:

ammonia, urea, uric acid, and creatinine, as well as toxic

substances ingested or formed from body metabolism.

These substances are excreted in water that is not reab-

sorbed at the time. The glomerulus holds back in circu-

lation large molecules such as blood proteins. Another

function of the kidney is the manufacture of erythropoi-

etin, which stimulates the formation of red blood cells in

bone marrow. The kidney also converts inactive vitamin

D to the active form the body uses and releases into the

blood stream, but does not excrete, thus maintaining the

calcium to phosphorus ratio in the bone.

The kidney, along with the lungs, regulates the blood

pH by restoring neutrality. This is accomplished by se-

creting hydrogen ions when there is too much acid, and

excreting bicarbonate when it is too alkaline. Electrolytes

and other substances such as amino acids, glucose,

sodium chloride, and vitamin C are either excreted or

reabsorbed, depending upon what the blood needs to

maintain homeostasis. The kidney also helps regulate

blood pressure.

Each kidney contains over a million nephrons. Loss of

half of these, such as donation of a kidney or loss of one

in an accident, does not affect kidney function. Kidney

function diminishes with age, and the elderly person may

have only a one-half to two-thirds filtration rate com-

pared to a young adult. However, kidney function is still

adequate unless disease occurs.

Mechanisms of kidney function and the role of nutri-

tion in maintaining them are discussed in the following

activities.

AC T I VI T Y 1 : 

Kidney Function and Diseases

Because the kidney is such a major factor in the mainte-

nance of body homeostasis, there is little doubt that the

consequences are extremely serious any time disease oc-

curs and the kidneys fail. Renal disease can be caused by

damage to the kidneys themselves or by other diseases

such as diabetes, atherosclerosis, or hypertension.

The most common terms used in describing kidney

malfunctioning are hematuria, proteinuria, pyuria, al-

buminuria, oliguria, azotemia, and uremia. These condi-

tions are dangerous to health.

In addition to excretory functions for maintenance

of chemical homeostasis, balancing of body fluids, and

maintenance of normal pH, the kidney controls blood

pressure. Changes in sodium balance affect blood pres-

sure as well as the rise in renin levels. Renin is a pro-

teolytic enzyme secreted by the kidneys, which acts in

blood plasma to form angiotensive II, a powerful
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vasoconstrictor. This further elevates blood pressure.

Most patients with renal disease have hypertension.

The damaged kidney also decreases its production of

erythropoietin, which is a critical determinant of ery-

throid activity. This deficiency results in the severe ane-

mia present in chronic renal disease.

The diseased kidneys will cease to produce the ac-

tive vitamin D hormone so necessary to maintain the

calcium-phosphorus ratio in the bone. Serum phospho-

rus levels rise as the kidneys are no longer able to ex-

crete phosphorus. Hyperphosphaturia occurs and

lowers serum calcium levels. Also, calcium is not ab-

sorbed from the gut because calcitrol is not present.

Renal osteodystrophy is the result of these imbalances.

Osteodystrophy is the condition whereby the bones be-

come soft and calcium is deposited in the soft tissues.

It is a common, complex, and usually inevitable out-

come of renal disease.

Diseases of the kidney, whether acute or chronic, have

many causes. The origin of the disease and the portion of

the nephron it affects will determine the symptoms and

subsequent treatment. Depending upon the type, kidney

disease may produce a nephrotic syndrome with signifi-

cant protein loss, decreased overall renal function, or a

combination of these. Objectives of nutritional care will

depend upon the abnormality to be treated. Causes,

symptoms, and dietary management of various disorders

are described in the following sections.

ACUTE NEPHROTIC SYNDROME

An example of the acute nephrotic syndrome is glomeru-

lonephritis, caused by poststreptococcal infection, which

may occur in tonsil, pharynx, or skin. It is most com-

mon in children and adolescents. Symptoms vary from

mild to severe: fever, discomfort, headache, slight edema,

decreased urine volume, mild hypertension, hematuria,

proteinuria, and salt and water retention. Prognosis

ranges from complete recovery to renal failure.

Dietary management of acute nephrotic syndrome is

controversial. Some clinicians prefer restriction of pro-

tein, fluid, and sodium intakes, while others do not.

Diet Modification

Acute glomerulonephritis in children is not usually con-

sidered crucial unless complications arise. They are gen-

erally placed on bed rest with antibiotic drug therapy.

The fluid intake will be adjusted to output, including

losses from diarrhea and/or vomiting.

Diet therapy may be similar to the initial management

of acute renal failure, that is, 25 g of protein (70%–80%

HBV) and 500 milligrams of sodium. Fluid permitted

varies with the patient. HBV refers to the high biological

value of protein. Protein in a restricted diet such as this

must be from those foods furnishing the greatest amount

of essential amino acids. Milk and eggs are the standard,

with meat, fish, and poultry following.

NEPHROTIC SYNDROME

This disorder covers a group of symptoms resulting from

kidney tissue damage and impaired nephron function. It

may also occur because of other diseases such as diabetes

or collagen disease, or from drug reactions, infections, or

chemical poisoning. Causes are unknown in some pa-

tients. The symptoms are massive edema, proteinuria,

and body wasting. Dietary management covers the

restoration of fluid and electrolyte balance, reversal of

body wasting, and correction of hyperlipidemia, if present.

ACUTE RENAL FAILURE

Acute renal failure includes an abrupt renal malfunction

because of infection, trauma, injury, chemical poison-

ing, severe allergic reaction, or pregnancy. The symp-

toms are nausea, lethargy, and anorexia. Oliguria may

be present at first, followed by diuresis. Azotemia may

also be present. Acute renal failure is a life-threatening

situation and requires immediate medical management.

Dietary management includes the restoration of fluid

and electrolyte balance, elimination of azotemia, and im-

plementation of nutritional rehabilitation. The dietary

treatment is similar to that for acute glomerulonephri-

tis. Many patients need dialysis, especially if they are pro-

gressing to chronic renal failure.

CHRONIC RENAL FAILURE

Chronic renal failure results from a slow destruction of

kidney tubules and may be due to infection, hyperten-

sion, hereditary defect, or drugs. Dietary management

involves the balancing of fluid and electrolytes, correction

of metabolic acidosis, minimization of the toxic effect of

uremia, and implementation of nutritional rehabilitation.

PROGRESS CHECK ON

BACKGROUND INFORMATION AND ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The functional unit of the kidney is the:

a. tubule.

b. glomerulus.

c. nephron.

d. ureter.

2. Approximately how many ml of water leave the

body via the kidney per day?

a. 1000–1500

b. 2000–2500
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c. 500–1000

d. 3000

3. Neutrality is restored to the body by the kidney in

which of these ways?

a. reabsorption of electrolytes

b. secretion of hydrogen ions

c. excretion of bicarbonate

d. all of the above

4. The vitamin whose activity depends upon efficient

kidney function is:

a. ascorbic acid.

b. B

12

.

c. D.

d. retinol.

5. When a person loses one kidney through accident

or donation, kidney function is altered by:

a.

1

⁄4.

b.

1

⁄2.

c.

2

⁄3.

d. 0.

6. An elderly person’s kidney function may be

altered by:

a. 0–

1

⁄4.

b.

1

⁄4–

1

⁄2.

c.

1

⁄2–

2

⁄3.

d.

3

⁄4–1.

FILL-IN

The kidney performs six major functions. Name them

and give one example of each function.

Function Example

7.

8.

9.

10.

11.

12.

Name five of the most common terms used in kidney

malfunctioning, and define the term.

Term Definition

13.

14.

15.

16.

17.

Define:

18. Renin 

19. Osteodystrophy 

20. HBV protein 

AC T I VI T Y 2 : 

Kidney Disorders and General Dietary

Management

DESCRIPTION AND GENERAL

CONSIDERATIONS

As indicated in Activity 1, there are several types of kid-

ney disorders. No matter what type it is, the kidney fails

to function properly. A kidney disorder or renal failure

may be the result of diseases that involve the nephron,

such as untreated glomerulonephritis, insulin-dependent

diabetes, infectious renal vascular disease, or congenital

abnormalities. The clinical symptoms result from the

loss of functioning nephrons and decreased renal blood

flow, as well as inability of the kidney to concentrate

urine, or to maintain acid-base and electrolyte balance.

Dehydration or water toxicity may occur if the amount of

ingested fluid is not carefully controlled.

Metabolic acidosis occurs in advanced stages because

of reduced excretion of phosphate sulfates and organic

acids from food metabolism. These substances increase

in body fluids, displacing the bicarbonates.

Sodium balance cannot be maintained by the failing

kidney. Any increase in sodium intake will result in

edema, as the sodium is not excreted.

Nitrogen retention and anemia, as well as increasing

hypertension, are all a direct result of advancing deteri-

oration of the nephrons. Laboratory findings indicate

azotemia and elevated BUN, serum creatinine, and uric

acid levels.

Depending on the clinical stage, renal failure in any

form may lead to acute malnutrition with its myriad

symptoms. The health professional will observe weak-

ness, lethargy, fatigue, SOB, oral and GI bleeding, diar-

rhea, vomiting, CNS involvement, ulceration in the

mouth, fetid breath, and increased susceptibility to any

infection, as well as the aching and pain in bones and

joints due to the osteodystrophy.
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DIETARY MANAGEMENT

The dietary management is specific for each type of kid-

ney disorder or renal failure and is usually individual-

ized. However, there are many commonalities in diet

therapy, which are discussed in the next section. It pro-

vides those general considerations in the dietary man-

agement of patients with renal failure. In practice, the

attending physician and a registered dietitian individual-

ize the dietary strategies applicable to specific clinical

stage and patient conditions.

The following are the general principles of dietary

management in renal disease:

1. Achieve a balance between intake and output.

2. Alleviate symptoms.

3. Maintain adequate nutrition.

4. Retard progression of renal failure in order to post-

pone dialysis.

Diet therapy is focused on controlling five nutrients:

protein, sodium, potassium, phosphorus, and fluids.

Levels of each nutrient need to be individually adjusted

according to progression of the illness, type of treatment

being used, and the patient’s response to treatment.

Generally the following dietary restrictions apply:

1. Sodium: 1500–3000 mg

2. Potassium: generally no restriction from food sources.

Potassium chloride (salt substitutes) may not be used

in renal patients.

3. Phosphorus restriction varies. Whenever protein is

reduced in the diet, the dietary source of phosphorus

falls. Further restriction is usually unwarranted un-

less serum phosphorus is elevated. As renal disease

progresses, and diet alone cannot control phosphorus,

phosphate binders become necessary. Calcium-based

phosphate binders are recommended and the use of

aluminum-based binders contraindicated because of

the potential for aluminum toxicity.

4. Protein: 0.6 g/kg body weight is the lowest recom-

mended level plus 24-hour urinary protein loss. For

patients at nutritional risk and those who cannot ad-

here to the diet, raising the protein allowance to

0.7–0.8 g/kg body weight may become necessary.

Patients with IDDM are generally recommended to

have 0.8 g/kg body weight because insulin deficiency

increases the rate of protein degradation. At least 75%

of protein should come from HBV protein; the use of

eggs should be encouraged because of their high bi-

ological quality: high protein foods should be distrib-

uted over 24 hours.

5. Calories: adjusted for slow weight gain, maintenance

of weight, or slow weight loss as necessary. Calories

should be from carbohydrate and fat.

6. Fluid: intake to be calculated. Urine output is useful

as a basis for estimating daily fluid needs. Five hun-

dred ml for insensible water loss added to 24-hour

urine output is the usual pattern for determining fluid

intake.

Individual needs vary. Each person’s weight, blood pres-

sure, and urine output must be monitored to determine

exact needs. Body weight and blood pressure will increase

if the person is retaining sodium (and fluid). The person’s

weight and blood pressure will fall if sodium intake is too

low. Calcium carbonate supplements are sometimes or-

dered by the doctor. Calcium should be supplemented to

1200–1600 mg/day. Calcium carbonate and calcium ac-

etate are considered the appropriate supplements.

Fat-soluble vitamins are not supplemented. Water-

soluble vitamins may require supplementation due to

deficiencies arising from anorexia, uremia, and altered

metabolism. Treatment with vitamin supplementation is

on an individual basis.

NATIONAL KIDNEY FOUNDATIONS

The National Kidney Foundation (www.kidney.org) rec-

ommends the following nutritional intakes for two types

of kidney patients, among others.

Chronic Renal Insufficiency

Using a patient with a glomerular filtration rate (GFR) of

5–60 ml/min as an example, the nutritional intakes are

as follows:

1. Protein: The patient should receive 0.55–0.60 g/kg/day.

At least 0.35 g should be derived from those with high

biological value (HBV).

2. Energy: The patient should receive at least 35 kcal/

kg/day.

3. Phosphorous: The patient should be restricted to 10

or less mg/kg/day.

Acute Renal Failure

The following are recommendations for nutritional in-

takes for a patient with acute renal failure:

1. Protein: The patient is advised to take in 0.6–0.8

gm/kg body weight (ideal or standard).

2. Sodium: The patient is allowed 1–2 gm/day depend-

ing on blood pressure, fluid retention, and status of

diuretic phase.

3. Potassium: The patient is allowed 2 gm/day to replace

loss from diuretic treatment. The serum phosphorus

level should be maintained at less than 5 mEq/l.

4. Phosphorus: Intake is regulated so that an acceptable

level is maintained in the serum.

5. Calcium: Intake is regulated so that an acceptable

level is maintained in the serum.

6. Fluid: Intake is regulated by output. The replacement

for daily loss is accompanied by an addition of 500 ml.
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7. Vitamins/minerals: The daily intake is adjusted to re-

flect patient metabolic status. Patients receiving total

parenteral nutrition (TPN) are usually given higher

doses of these two nutrients.

8. Fiber: Though an intake of 20–25 gm/day is recom-

mended, the actual intake level will depend on the

clinical status of the patient.

Renal Exchange Lists

Refer to Chapter 1 on the use of food exchange lists in

general. For the last 25 years, the National Kidney

Foundation (NKF) has been the main organization that

has gradually developed comprehensive food exchange

lists to assist patients with kidney disorders who require

a very structured dietary regimen.

For most kidney patients, a diet prescription revolves

around five nutritional requirements:

• Calories

• Protein

• Sodium

• Potassium

• Phosphorus

Example: The attending medical team for a patient

determines that a nondiabetic kidney patient daily in-

takes should be:

• Calories: 2100 kcal

• Protein: 60 g

• Sodium: 2 g

• Potassium: 15 or less mg

To comply with this prescription, it will be transformed

into a meal plan for breakfast, lunch, and dinner. The in-

formation is then provided to the patient. Obviously, the

task becomes large when the patient must have a variety

of meal plans to avoid eating the same food daily.

Currently, there are two ways to make such plans available.

Over the last 25 years, the NKF has systematically de-

veloped food exchange lists for kidney patients for the

major food groups: milk, meat, starches, vegetables,

fruits, and fats. Within each food group, the NKF deter-

mines nutrients contributed by one serving of a food

item. For example, each serving ( e.g., 

1

⁄2 c milk or 

1

⁄4 c

evaporated milk) within the milk group will contribute:

120 kcal, 4 g protein, 80 mg sodium, 185 mg of potas-

sium and 11 mg of phosphorous. Thus the exchange lists

for milk group will provide many foods, each serving of

which contributes the same amount of nutrients.

Using similar approaches, the nutrients contributed by

one serving of a food item in meat, starches, and so on are

also determined. Finally, the NKF issues the food ex-

change lists for all major food groups.

Using such exchange lists, dietitians and other health

professionals have developed many meal plans to comply

with dietary prescriptions ordered by the health team.

They are then made available to hospitals, medical clin-

ics, community healthcare centers, and so on. These or-

ganizations in turn distribute them to the patients.

At the same time, many bookstores sell books devoted

entirely to dietary care for kidney patients. Most of them

are written by health professionals. Many patients buy

such books to have more varieties of meal plans.

At this age of computer technology, there are many

types of software available to provide the same informa-

tion. Using a home computer with such software, a pa-

tient can type in his or her dietary prescription and be

shown the appropriate meal plans.

NURSING IMPLICATIONS FOR ACTIVITIES 

1 AND 2

Caloric Intake

1. Be aware that adequate caloric intake is an impor-

tant health requirement for renal patients.

2. Plan menus knowing that high caloric intake is diffi-

cult to accomplish if grains and starchy vegetables

are excluded or severely limited.

3. Use caloric-dense items such as heavy cream, sweets,

and carbonated beverages to provide calories when

they are needed.

The recommended 30% of total calories from fat with

only 10% from saturated fats may not be feasible for pa-

tients with renal disease. It may be necessary to aban-

don fat restrictions in order to meet energy needs and

supply enough calories to prevent protein from being

used for energy. Complex carbohydrates contain LBV pro-

tein, which must be counted as part of the total protein

allowance, and so are limited. Saturated fat and choles-

terol can be reduced if necessary by using more polyun-

saturated and monounsaturated types of fats.

Fluid

1. Apportion the limited fluid intake equally throughout

the waking hours.

2. Keep the patient’s mouth clean and moist when flu-

ids are restricted.

3. Compensate for diarrhea or diaphoresis by prescrib-

ing additional fluid intake.

4. Be aware that proper eating posture is needed for pa-

tients with edema and ascites. For example, sitting

upright causes discomfort and anorexia for this group

of patients.

Diet Compliance

1. Plan diets with the knowledge that patients dislike a

diet with little bread, potato, and other low-biological

value protein foods. Such diets are unpalatable and
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will be further rejected by patients with nausea, vom-

iting, and anorexia.

2. Realize that when a patient does not comply with a

diet, treatment is handicapped and prolonged.

3. Through patient education, help the patient under-

stand the problems and make an effort to comply with

the dietary prescription.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Chronic renal failure usually occurs over a long

period of time from diseases that affect the

nephron. Included are all except which of these

diseases?

a. renal osteodystrophy

b. congenital abnormalities

c. untreated glomerulonephritis

d. insulin-dependent diabetes

2. Reduced secretion of phosphate, sulfates, and or-

ganic acids from ingested foods results in:

a. metabolic alkalosis.

b. metabolic acidosis.

c. edema.

d. ascites.

3. Hypertension in renal failure is usually the 

result of:

a. sodium retention.

b. calcium excretion.

c. metabolic acidosis.

d. erythrocyte reduction.

4. General dietary restrictions include which of

these nutrients?

a. calcium, phosphorus, vitamin D

b. calcium, phosphorus, potassium

c. sodium, protein, water

d. all of the above

5. There is an increase in if a patient is

retaining sodium.

a. blood pressure and weight

b. fluid and acidosis

c. calcium and appetite

d. pulse and respiration

SHORT ANSWER

List six nursing implications for patients on a renal diet

(two from each category of fluid, calorie, and compliance).

6.

7.

8.

9.

10.

11.

List the four general principles of dietary management in

renal disease.

12.

13.

14.

15.

AC T I VI T Y 3: 

Kidney Dialysis

DEFINITIONS AND DESCRIPTIONS

Dialysis refers to the diffusion of dissolved particles

(solutes) from one side of the semipermeable membrane

to the other. Kidney dialysis was started in 1960 and has

helped many uremic patients since then. Basically, two

kinds of dialysis are used to treat the end stage of renal

failure: hemodialysis and peritoneal dialysis.

Hemodialysis, sometimes known as extracorporeal

dialysis, uses a machine (artificial kidney) outside the

body. Blood is drawn or pumped out of the body and

made to circulate through a special machine equipped

with a synthetic semipermeable membrane. The dialysate

in this case also contains glucose and electrolytes, which

resemble concentrations of blood plasma found in the

body. Much nitrogenous waste from the patient’s blood

plasma diffuses into the dialysate. The cleansed blood is

returned to the patient’s body and the used dialysate is re-

placed with fresh. The patient undergoes hemodialysis

two to four times a week for three to six hours at a time

in the hospital or at a dialysis center. Between dialysis

treatments, nitrogenous waste products, potassium and

sodium, and fluids accumulate, and dietary modifications

are necessary to control them. Serum amino acids and

water-soluble vitamins are lost in the dialysate, and water-

soluble vitamin supplements are necessary.

Peritoneal dialysis may be intermittent or continu-

ous. With intermittent dialysis a catheter is placed in the

abdominal cavity and one to two liters of dialysis fluid

introduced into the abdominal cavity and removed every

hour. This process is repeated until the blood urea drops

to normal levels. Loss of blood protein and amino acids

are greater in peritoneal dialysis than in hemodialysis.

With continuous ambulatory peritoneal dialysis

(CAPD), the patient does his or her own dialysis, and the

process is continuous. The fluid (dialysate) is introduced

into the peritoneal cavity and remains there for four to
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six hours, allowing waste products to diffuse into the

dialysate. The dialysate is then drained and replaced with

fresh fluid. With CAPD, no dietary restriction of fluid,

sodium, or potassium is necessary. However, calcium

supplements may be needed, and phosphorus is re-

stricted. No phosphate-binding antacids are used. The

dialysate contains dextrose, which is absorbed by the

body. Calorie control and an exercise program may be

needed to prevent excess weight gain. In addition, the

extra dextrose can lead to elevated triglycerides and a

lower level of high-density lipoproteins (HDLs), increas-

ing the risk of coronary heart diseases. Protein and amino

acid losses are minimal and are easily replaced by diet.

Continuous cyclic peritoneal dialysis (CCPD) uses a ma-

chine that performs frequent exchanges of dialysate while

the patient is sleeping. The dialysate is left in place dur-

ing the day.

Both CAPD and CCPD require that the patients and/or

their caregivers receive training in aseptic technique and

dialysate exchange, as these treatments are carried out at

home.

NURSING IMPLICATIONS FOR ACTIVITY 3

Reluctant Patients

Be aware that patients being transferred from hemodial-

ysis to CAPD are often reluctant to give up their restric-

tive diets. Explain clearly the possible effects of a

restricted diet while on CAPD:

1. Hypotension and dizziness from sodium depletion

2. Nausea, vomiting, irregular heartbeat, and muscle

weakness from potassium depletion

3. Dehydration due to rapid fluid removal

Dietary Regime

The following counseling plan is used with success at

many clinics as a guide for patients on peritoneal dialysis:

1. High protein: 1.2–1.5 g/kg body weight.

2. Limit phosphorus intake to 1200 mg/day.

a. Nuts and legumes—one serving/week

b. Dairy products—

1

⁄2 c daily

c. Eggs—no more than one

3. High potassium—eat a wide variety of fruits and veg-

etables daily.

4. High fluid intake to prevent dehydration.

5. Limit or avoid sweets and fats.

6. Control weight. Incorporate the extra calories from

dialysate into total calories for the day.

7. Encourage adequate consumption. CAPD patients are

often anorexic.

The dietary modifications for patients undergoing he-

modialysis differ in several aspects from peritoneal dial-

ysis or CAPD. The differences are as follows:

1. Dietary potassium is controlled. The amount of potas-

sium a person can tolerate will depend on his or her

body size, amount of renal function remaining, and

whether there is infection or protein catabolism. The

physician determines when restrictions are necessary

to keep K

ϩ

from rising above safe levels. A daily intake

of 1950–3100 mg per day is usually prescribed.

2. Sodium and fluids are regulated to the individual. If

the person gains excessive weight between dialysis

treatment, they are reduced. No weight gain between

treatments indicates that both should be increased.

3. The majority of hemodialysis patients require cal-

cium supplementation.

4. Water-soluble vitamins are supplemented; fat-

soluble vitamins are not given routinely.

5. Diabetic patients on hemodialysis require an ex-

change list different from the American Dietetic

Association’s exchange lists for meal planning. This is

because of the need to control the sodium, potassium,

and phosphorus content of the diet; the amount of

these nutrients in each food choice must be calcu-

lated as well as the usual amount of protein, carbohy-

drate, and fat. The ADA publishes a guide: A Healthy

Food Guide, Diabetes and Kidney Disease, National

Renal Diet. This guide was compiled by the Renal

Dietetic Practice Group of the American Dietetic

Association and the National Kidney Foundation,

Council on Renal Nutrition. The Kidney Foundation

also publishes a brochure on dining out for renal pa-

tients. See the References section for addresses.

PATIENT EDUCATION AND COUNSELING

1. The nurse is an integral part of the multidisciplinary

health team. Education of the patient involves a full

assessment of the individual’s nutrition, medical, so-

ciological, economic, and psychological status.

2. Recognize that this is a permanent adjustment for

the individual and his or her family, and it will disrupt

their lifestyles.

3. As the disease progresses there will be progressively

more difficult restrictions. Some patients may adapt,

others will not.

4. Emotional support, psychological counseling, and in-

formational support are needed to cope with all the

adjustments that must be made.

5. Crises and personal loss are ever-present factors in

renal disease.

MAJOR RESOURCES

Apart from hundreds of private and government publica-

tions on nutrition, diet, and kidney disorders, two major

professional organizations (American Dietetic Association

[ADA] and the National Kidney Foundation [NKF]) have
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developed and distributed guideline documents that are

used by professionals and health facilities throughout

this country. They are as follows:

1. A Clinical Guide to Nutrition Care in End-Stage

Renal Disease (3rd edition in progress)

2. Guidelines for Nutrition Care of Renal Patients, 3rd

edition, 2001.

3. National Renal Diet: Professional Guide and the

National Renal Diet Client Education Guides, 2002

(update in progress for simplified version of National

Renal Diet).

Health professionals should consult these resources in

patient care.

TEAMWORK

The dietary treatment of patients with kidney disorders

is best done by teamwork as confirmed by the latest clin-

ical observations:

1. The low-protein diets used in renal disease study have

been found to be safe for periods of 2 to 3 years.

Declines in protein and calorie intake are of concern

because of the potential adverse effects of protein calo-

rie malnutrition. Some individuals exhibit low body

weight and altered anthropometric and biochemical

data. Continuous dietary surveillance is needed, and

the diet of patients with end-stage renal disease must

be carefully monitored during treatment.

2. Marked improvements in the administration of dialy-

sis has not been matched by the protein and caloric

therapy provided to dialysis patients. Intensive assess-

ment and documentation of malnutrition and medical

nutrition therapy is highly recommended if the out-

comes of dialysis patients are to be positively affected.

3. Malnutrition is an important risk factor for mortality

among dialysis patients. Malnutrition is mild to mod-

erate in approximately 33% of dialysis patients and

severe in approximately 6%–8%. The underlying

causes of malnutrition in this population include low

nutrient intake, underlying illnesses, and the dialysis

procedure itself.

4. The National Institutes of Health Consensus Develop-

ment Conference on Morbidity and Mortality of

Dialysis brought together experts from a number of

disciplines including nephrology, pediatrics, and nu-

trition to prepare a consensus statement on a num-

ber of issues related to dialysis of renal patients.

Among their findings, the consensus panel concluded

that medical nutrition therapy is critical to the effec-

tive treatment of patients with renal disease, and

trained dietitians are best suited to provide such nu-

tritional intervention.

In each of these findings, the combined contribution

from a nurse and a dietitian in the multidisciplinary team

is the most desirable. Qualified dietitians are trained to

monitor the nutrition status of dialysis and predialysis pa-

tients. The nurse is on the front line to provide clinical

observations and to implement nutritional and dietary

intervention.

PROGRESS CHECK ON ACTIVITY 3

FILL-IN

Define or describe fully:

1. Dialysis 

2. Hemodialysis 

3. Peritoneal dialysis 

4. Dialysate 

5. CAPD 

6. Name the four waste products from the patient’s

blood that are diffused into the dialysate:

a.

b.

c.

d.

7. Two reliable resources on renal disease informa-

tion are:

a.

b.

8. Three important guideline documents for health

professionals responsible for renal diseases are:

a.

b.

c.

MULTIPLE CHOICE

Circle the letter of the correct answer.

9. Which of these nutrients should be restricted in

the diet of the person on CAPD?

a. sodium

b. potassium

61370_CH20_305_318.qxd 4/14/09 10:19 AM Page 313

314 PART III NUTRITION AND DIET THERAPY FOR ADULTS

c. fluid

d. phosphorus

10. The amount of protein needed for a patient on

peritoneal dialysis is:

a. 0.4–.6 g/kg body weight

b. 1.0–1.2 g/kg body weight

c. 1.2–1.5 g/kg body weight

d. 0.8 g/kg body weight

11. Effects of a severely restricted diet on a patient

with CAPD include all of these except:

a. hemorrhagic shock.

b. nausea and vomiting.

c. heart arrhythmias.

d. dehydration.

12. Caloric control and exercise are necessary for

CAPD patients because:

a. patients gain excess weight from being

immobilized.

b. fluid is more easily excreted in this way.

c. the dialysate contains absorbable dextrose.

d. amino acids are converted to energy.

MATCHING

Match the food item on the left with its recommenda-

tion on the right for a person on peritoneal dialysis. Write

the appropriate letter in the space provided.

13. eggs a. increase potassium 

14. oranges/bananas intake

15. nuts and legumes b. decrease phosphorus 

16. water intake

17. milk c. increase to prevent 

dehydration

d. limited to one

e. limited to 

1

⁄2-cup 

serving

TRUE/FALSE

Circle the letter of the correct answer.

18. T F Dietary treatment of patients with kidney dis-

orders is best done by teamwork of a nurse and

a dietitian.

19. T F Low-protein diet can be used by renal disor-

ders patients indefinitely without side effects.

20. T F Malnutrition is an important risk factor for

mortality among dialysis patients.

AC T I VI T Y 4: 

Diet Therapy for Renal Calculi

CAUSES OF KIDNEY STONES

Although the basic cause of kidney stones is unknown,

there are many direct and indirect contributing factors.

These factors include the chemistry of the urine and/or

the conditions of the urinary tract.

Calcium Stones

By far the majority of kidney stones—about 96%—are

composed of calcium compounds. The calcium usually

combines with phosphates or oxalates. Excessive urinary

calcium may result from prolonged use of high-calcium

foods such as milk and dairy products, from alkali ther-

apy for peptic ulcer, or from continued use of a hard

water supply. Also, excess vitamin D may cause increased

calcium absorption from the intestine, as well as in-

creased calcium extraction from the bone. Prolonged im-

mobilization such as occurs in body casting, long-term

illness, or disability may lead to withdrawal of calcium

from the bones and increased calcium in the urine.

Uric Acid Stones

Three percent of kidney stones are uric acid stones, while

cystine stones average only 1% (cystine is an amino acid

that accumulates in urine from a hereditary disorder).

Uric acid stones may come from rapid tissue breakdown

(body wasting), prolonged use of high-protein and low-

carbohydrate fad diets, and purine breakdown (purine is

a body by-product).

Urinary Tract and Stone Formation

Stone formation is facilitated by the following:

1. Concentrated urine (examples include not drinking

enough fluid, excessive sweating)

2. Favorable urine acidity (the lower the acidity of the

urine, the higher the calcium stone formation; high-

acid urine favors uric acid stone formation)

3. Vitamin A deficiency (the resulting changes in the

urinary tract tissue favor stone formation)

4. Recurrent urinary tract infections

DIETARY MANAGEMENT

Using diet therapy to manage kidney stones is only part

of the medical regimen. The overall dietary treatment is

based on the type of stone. Dietary recommendations to

treat kidney stones are as follows:

1. Drink a lot of fluid. This will dilute the urine and flush

out the stones in some patients. It is ineffective for

other patients.

2. Reduce intake of the components of the stones. For

example, a calcium stone may be treated with a low-

calcium diet. A stone containing primarily phospho-

rus may be treated with a low-phosphorus diet. The

same applies to stones with oxalic acid. When the

stone component changes, these therapeutic diets
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simultaneously change the pH (acidity or alkalinity)

of the urine as indicated:

Stone Diet

Chemistry Modification Urinary pH

Calcium Low calcium acid ash

(800 mg)

Phosphate Low phosphate acid ash

(1000 mg)

Oxalate Low oxalate acid ash

Stones composed of uric acid, cystine, and struvite

are unresponsive to diet modifications. Stones com-

posed of calcium oxalate and calcium phosphate are

responsive to treatment and diet modification.

3. Change the acidity or alkalinity of the urine by eating

certain foods.

To illustrate the use of a low-calcium diet, Tables

20-1 and 20-2 show a meal plan and menu, respec-

tively, for an 800-mg calcium diet. Table 20-3 classi-

fies foods according to their acid-base reactions in

the body. The acidity or alkalinity of the urine can be

modified by consuming more of the appropriate type

of foods.

NURSING IMPLICATIONS

Calcium Intake

1. Although milk can increase an acid urinary pH, it is

high in calcium.

2. A low-calcium diet should include foods fortified with

vitamin D, which promotes absorption of calcium.

3. Ascertain calcium content of drinking water. If nec-

essary, use packaged beverages or distilled water for

drinking and food preparation.

TABLE 20-1 Daily Meal Planning for a 800-mg Calcium Diet

Approximate Calcium

Food Group Example Content (mg)

Milk, cheese, eggs 2 c reduced-fat milk 600

Breads and equivalents 3 slices bread 60

Cereals, flours 1 c Puffed rice 7

Meat, poultry, fish 3 oz chicken; 4 oz lamb; 1

1

⁄2 oz shad, baked 30

Vegetables

1

⁄2 c beets, cooked; 

1

⁄2 c eggplant, cooked 30

Fruits

1

⁄2 c applesauce; 2 med. nectarines; 1 med. apple 20

Fats 5–6 servings bacon fat, salad dressings, and others 5

Potatoes and equivalents

1

⁄2 c noodles 15

Soup (broth of permitted meats or

1

⁄2 c vegetable-beef 5

soups made with permitted ingredients)

Beverages 2–4 servings 10–20

Desserts 1 c flavored gelatin 5

Miscellaneous (sugar, nondairy No limit 0

creamer, sweets, etc.)

TABLE 20-2 Sample Menu for a 800-mg

Calcium Diet

Breakfast

Juice, cranberry, 

1

⁄2 c

Farina, 

1

⁄4 c

Bread, 1 slice

Margarine, 2 tsp

1

⁄2 c reduced-fat milk

Salt, pepper; sugar

Imitation cream, nondairy creamer, or coffee whitener

Coffee or tea

Lunch

Soup, tomato, made with milk, 

1

⁄2 c

Chicken, boneless, canned, 3 oz

Mushrooms, canned, 

1

⁄2 c

Bread, 1 slice

Butter or margarine, 2 tsp

Pears, canned, 

1

⁄2 c

Salt, pepper; sugar

Imitation cream, nondairy creamer, or coffee whitener

Coffee or tea

Dinner

Fruit cocktail, canned, 

1

⁄2 c

Veal roast, 3 oz

Potato, baked, med. 1

Cauliflower, cooked, 

1

⁄2 c

Bread, 1 slice

Butter or margarine, 2 tsp

1 c reduced-fat milk

Lemon ice, 1 c

Imitation cream, nondairy creamer, or coffee whitener

Coffee or tea

Salt, pepper; sugar
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Fluid Intake

1. Warn the patient about dehydration. Prescribe more

fluids if the patient perspires heavily or is losing fluid

for other reasons.

2. Ascertain the reasons for withholding fluid, such as

for scheduled medical tests. Check the validity of the

official request.

3. All concerned persons must ensure the patient re-

ceives plenty of fluids during the day and the night.

PROGRESS CHECK ON ACTIVITY 4

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The diet therapy indicated for a patient with cal-

cium phosphate kidney stones is:

a. low calcium and phosphorus, alkaline ash.

b. high calcium and phosphorus, acid ash.

c. low calcium and phosphorus, acid ash.

d. high calcium and phosphorus, alkaline ash.

2. In planning a diet for a patient with calcium phos-

phate kidney stones, which of the following foods

could you use in unlimited amounts?

a. fruits

b. meat

c. milk

d. cheese

MATCHING

Match the foods on the left to the type of restriction in an

acid-ash diet:

3. Dried beans a. unrestricted

4. Potato b. partially restricted

5. Cranberry relish c. not allowed

6. Bananas

7. Egg and cheese omelet

8. Milk

9. Carrots

10. Olives

REFERENCES

American Dietetic Association. (2006). Nutrition Diag-

nosis: A Critical Step in Nutrition Care Process.

Chicago: Author.

Axelsson, J. (2004). Truncal fat mass as a contributor to

inflammation in end-stage renal disease. American

Journal of Clinical Research, 80: 1222–1229.

Beauvieux, M. C. (2007). New predictive equations im-

prove monitoring of kidney function in patients with

diabetes. Diabetes Care, 30: 1988–1994.

Beham, E. (2006). Therapeutic Nutrition: A Guide to

Patient Education. Philadelphia: Lippincott, Williams

and Wilkins.

Buchman, A. (2004). Practical Nutritional Support

Technique (2nd ed.). Thorofeue, NJ: SLACK.

Caglar, K. (2002). Approaches to the reversal of malnu-

trition, inflammation, and atherosclerosis in end-stage

renal disease. Nutrition Reviews, 60: 378–387.

Cheria, G. (2004). Role of L-arginine in the pathogene-

sis and treatment of renal disease. Journal of

Nutrition, 134: 2801s–2806s.

Deen, D., & Hark, L. (2007). The Complete Guide to

Nutrition in Primary Care. Malden, MA: Blackwell.

Eastwood, M. (2003). Principles of Human Nutrition (2nd

ed.). Malden, MA: Blackwell Science.

Echols, M. S. (Ed.). (2006). Renal disease. Philadelphia:

Saunders.

Escott-Stump, S. (2002). Nutrition and Diagnosis-

Related Care (5th ed.). Philadelphia: Lippincott, Wil-

liams and Wilkins.

Hark, L., & Morrison, G. (Eds.). (2003). Medical Nutrition

and Disease (3rd ed.). Malden, MA: Blackwell.
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OBJECTIVES

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

following:

1. Assess a client’s nutritional status using physical examination, diet his-

tory, and results of laboratory and clinical tests.

2. Identify factors that may alter nutrition.

3. Devise a plan for appropriate diet therapy based on client assessment,

the stage of the disease, and its symptoms.

4. Identify the most common causes of malnutrition in patients with can-

cer or AIDS.

5. Describe measures to enhance food intake and retention.

6. Identify dietary modifications to increase amounts of needed nutrients.
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7. Describe methods for the following alterations: mod-

ifying consistency, texture, and flavor suitable to the

patient’s stage of illness and/or treatment; increase

the total amount of nutrients; modifications com-

patible with the client’s social, cultural, and ethnic

beliefs.

8. In conjunction with the oncology team (doctor, di-

etitian, pharmacist), implement a nutrition care plan

to promote optimal nutrition.

9. Provide nutrition instructions and council to pa-

tient, family, and/or significant others of patients

with cancer or AIDS.

10. Revise nutrition care plans as situations change.

Optional Objectives for Additional Study

1. Evaluate some unproven nutritional therapies often

used by patients with cancer or HIV infections (refer

to Chapter 12, Alternative Medicine).

2. Review the essentials of food-handling precautions

used for all patients, but especially those with com-

promised immune systems.

3. Discuss foods and fluids that provide comfort dur-

ing the terminal phase of cancer or AIDS, and the

ethics of decisions sometimes described as “heroic

measures.”

GLOSSARY

Adenocarcinoma: a cancer that begins in cells that line

the internal organs.

AIDS (acquired immunodeficiency syndrome): a deadly

viral disease that destroys the body’s immune system

by invading the helper T lymphocytes.

ARC (AIDS-related complex): the opportunistic infec-

tions that begin in a host when the immune system is

compromised.

Asthena: lack of strength or energy, debilitation.

B cells: specialized lymphocytes that produce im-

munoglobulins. They originate in the bone marrow

cells and involve many cells in the body in the im-

mune response.

Cachexia: severe malnutrition and emaciation marked

by anorexia, unintentional weight loss, loss of muscle

and fat stores, anemia, and immunoincompetence.

Candidiasis: infection with the fungus of the genus

Candida, appearing as whitish lesions in moist areas

of the skin or inner mucous membranes.

Carcinogen: any substance that causes cancer.

Carcinoma: a cancer that begins in the skin or in tissue

that lines or covers internal organs. Arises from the

surface, glandular, or parenchymal epithelium.

Cellular immunity: specific acquired immunity in which

T lymphocytes predominate. A cell-mediated response,

they multiply rapidly, engulf, and digest antigens.

Chemotherapy: treatment with anticancer drugs.

Dysgeusia: distortion of the sense of taste.

Gliomas: primary intercranial tumors.

HIV (human immunodeficiency virus): the virus that repli-

cates itself in the T cells and destroys the lymphocyte.

Humoral immunity: specific acquired immunity in which

antibodies produced by B lymphocytes and plasma

cells predominate. Genetically programmed to recog-

nize antigens and destroy them.

Hypogeusia: reduced taste.

Kwashiorkor: a severe protein deficiency disease.

Leukemia: neoplasm of the blood cells.

Lymphoma: cancer appearing in the lymph nodes, spleen,

liver, and bones (Hodgkin’s).

Marasmus: a condition characterized by loss of body tis-

sue and strength owing to lack of sufficient caloric

intake over a prolonged period.

Metastasis: spread or transfer of cancer from one organ

or body part to another not directly connected to the

primary site.

Opportunistic infections: infections caused by nondisease-

producing organisms when resistance has been de-

creased by surgery, illness, and other disorders.

Palliative care: care affording relief and comfort, but not

cure, usually offered when the patient is terminally

ill.

Sarcoma: any malignant tumor of primary tissues other

than those listed in carcinoma definition.

Staging: determination of the extent of cancer by the use

of exams and diagnostic tests.

Stomatitis: inflammation of the oral mucosa involving

the lining of the inside of the cheeks, tongue, palate,

floor of the mouth, and gums.

T cells: specialized lymphocytes in the immune response

that originate from stem cells in bone marrow and

migrate when mature to the thymus gland.

Teratoma: a cancer of mixed components.

Xerostomia: dry mouth.

BACKGROUND INFORMATION

Cancer is a group of more than 100 different diseases.

Cancer occurs when cells become abnormal and keep di-

viding without control or order. Most cancers are named

for the type of cell or organ in which they begin (see

Glossary). Screening for cancer includes physical exam-

ination, laboratory tests and procedures, and the use of

imaging modalities to look at internal organs. The most

common detection and diagnostic tools are CT (or CAT)

scans, MRI, ultrasonography, endoscopy, and biopsy.

Common tests include blood and urine tests, Pap smears,

mammograms, fecal occult blood, and others as needed.

Following the results of the screening, a determination

is made of the size and extent of the cancer, and a treat-

ment plan is developed. This process is called staging.
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The nutritional status of the individual predicts toler-

ance and response to therapy. Individuals who do not

lose weight have significantly longer survival time than

those who do. Malnourished individuals are most sus-

ceptible to infection and less likely to tolerate or derive

optimal benefits from therapy. Malnutrition is also an

important issue in the quality of life of individuals diag-

nosed with cancer. Many studies indicate that more can-

cer patients die of malnutrition than from the disease.

Cancer and HIV infections share many similarities in

the effects of malnutrition on the disease prognosis, pro-

gression, response to therapy, and the quality of life.

Death in the individual with HIV syndrome is correlated

with the degree of loss of lean body mass, and sustained

weight loss is a predictor of progression to AIDS.

Numerous studies indicate that malnutrition can pre-

dict death from AIDS.

There are myriad nutritional and metabolic changes

characteristic of both cancer and AIDS. These changes

are directly related to the body’s response to the disease,

treatment methods, surgical procedures, and psycholog-

ical and emotional responses of the individual. They will

be discussed in detail in Activity 1.

A number of emotional factors contribute to nutri-

tional status, such as depression, guilt, fear, denial, pain,

conditioned aversions, and reaction to drugs. Loss of in-

dependence creates a major trauma.

Formidable challenges face care providers and care-

givers of individuals who have cancer or HIV infections

and AIDS. This chapter deals with the nutritional aspects

of care.

PROGRESS CHECK ON BACKGROUND INFORMATION

TRUE/FALSE

Circle T for True and F for False.

1. T F Marasmus is a condition characterized by loss

of body tissue and strength due to lack of suf-

ficient caloric intake over a prolonged period.

2. T F Kwashiorkor is a common, severe protein de-

ficiency disease in the United States.

3. T F T cells are regular lymphocytes in the immune

response that originate from stem cells in bone

marrow and migrate when mature to the thy-

mus gland.

4. T F B cells are specialized lymphocytes that pro-

duce immunogloblins. They originate in the

bone marrow cells and involve many cells in

the body in the immune response.

5. T F Palliative care affords relief and comfort, but not

cure, offered usually to terminally ill patients.

6. T F Staging is a process to develop a treatment plan

based on the results of screening and determi-

nation of the size and extent of the cancer.

7. T F Many studies indicate that more cancer pa-

tients die of malnutrition than from the

disease.

8. T F Loss of independence does not create a major

trauma on nutritional status.

MULTIPLE CHOICE

Circle the letter of the correct answer.

9. Screening for cancer includes:

a. physical examination.

b. laboratory tests and procedures.

c. use of imagining modalities to look at internal

organs.

d. all of the above.

10. Common tests for cancer include:

a. blood and urine tests.

b. pap smears.

c. mammograms.

d. fecal occult blood.

e. all of the above.

11. The nutritional status of the cancer patient

predicts:

a. tolerance and response to therapy.

b. susceptibility to infection.

c. quality of life of individuals.

d. all of the above.

12. Cancer and HIV infections share many similarities

in the effects of malnutrition on:

a. the disease prognosis and progression.

b. response to therapy.

c. the quality of life.

d. loss of lean body mass and sustained weight

loss.

e. all of the above.

AC T I VI T Y 1 : 

Nutrition Therapy in Cancer

Nutrition therapy for cancer patients is highly individ-

ualized, depending on the body’s response to the dis-

ease, the site of the cancer, the type of treatment, and the

specific physical and psychological responses of the pa-

tient. Myriad metabolic and nutritional changes are

characteristic of nearly all cancer patients. These in-

clude fatigue, asthenia, cachexia, anorexia, anemia, fluid

and electrolyte imbalances, hypogeusia or dysgeusia, xe-

rostomia, dysphagia, esophagitis, malabsorption, stom-

atitis, nausea and vomiting, fever, altered metabolic rate,

negative nitrogen balance, and edema. Infection is not

uncommon.
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THE BODY’S RESPONSE TO CANCER

The specific type of cancer, and the disease process itself,

has profound effects on the entire body system and cause

primary nutritional deficiencies. Some examples of the

body’s responses to several types of cancer are given in

the following paragraphs.

Cancers occurring in the gastrointestinal tract or ad-

jacent tissue cause difficulty in ingestion and use of nu-

trients. Obstruction curtails intake, and malabsorption

interferes with digestion of fats and fat-soluble vitamins,

especially vitamin D, which in turn leads to decreased

metabolism and absorption of calcium, causing osteo-

malacia. Abdominal tumors may cause fistulas to develop,

leading to bypass of the small intestine and consequent

malabsorption. Adenocarcinoma of the colon leads to se-

vere electrolyte imbalance. General malabsorption also

contributes to fluid and electrolyte imbalance. Vomiting

and diarrhea result in loss of water-soluble vitamins.

Intestinal malignancies contribute to hypokalemia.

Cancer of the bone, or breast cancer with metastasis to

the bone, also lead to hypokalemia. Cancer within the

thyroid gland will result in hormonal imbalances.

Pancreatic cancer and resulting pancreatectomy lead to

the loss of digestive enzymes and diabetes mellitus.

Anorexia, the most common symptom, is related to

altered metabolism, type of treatment, or emotional dis-

tress. Increased hemolysis, bleeding of lesions, fistulas,

and malabsorption of nutrients needed for hemoglobin

formation (iron, protein, folic acid, vitamin B

12

, and vi-

tamin C) lead to severe anemia.

THE BODY’S RESPONSE TO MEDICAL

THERAPY

Current cancer therapy takes three major forms: sur-

gery, radiotherapy, and chemotherapy. Sometimes they

are used in combination. Nutrition support for these

modalities enhances chances of success of the treat-

ments. See Table 21-1.

Surgery

Surgical procedures pose special nutritional problems

depending on the site. For example, head and neck sur-

gery or resections greatly affect intake, requiring differ-

ent feeding methods, feeding intervals, and modifications

in oral food preparation.

Nutrition goals for surgical procedures include the

following:

1. Provide optimal nutrition preoperatively and maxi-

mum support postoperatively to facilitate the heal-

ing process and overall body metabolism.

2. Provide specific modifications of the nutrients ac-

cording to the surgical site and organ function

involved.

TABLE 21-1 Common Nutritional Problems

Occurring in Cancer Patients with

Three Major Treatment Modes

Radiation Therapy (effects depend upon site of 

irradiation)

Head, neck, or esophagus

1. Anorexia

2. Impaired taste acuity

3. Reduced food intake

4. Tooth decay and gum disease

5. Difficulty swallowing

6. Decreased salivary secretions and taste sensations

7. Sensitivity to texture and temperature of food

8. Inflamed oral mucosa

Abdomen

1. Loss of intestinal villi and absorbing surfaces

2. Vascular changes

3. Inflammation

4. Obstructions

5. Strictures, fistulas

6. Anorexia and nausea

7. Malabsorption

8. Diarrhea

Chemotherapy

1. Interference with production of both white blood cells

and red blood cells

2. Nausea, vomiting, stomatitis, anorexia, ulcers, and di-

arrhea; response of the GI system similar to those that

occur in radiotherapy

3. Body fluid and electrolyte disturbances

4. Hair follicle loss

Surgical Therapy (effects site dependent)

GI Tract

1. Impaired food ingestion

2. Malabsorption

3. Potential dumping syndrome

4. Possible low blood glucose following gastric resection

5. Insulin deficiency from resection of the pancreas (dia-

betes mellitus)

6. Fluid and electrolyte imbalances

7. Head and neck surgery or resection poses special feed-

ing problems: different feeding methods (enteral or

parenteral) and feeding intervals, and modifications in

oral food preparation.

Radiotherapy

Radiation therapy significantly influences nutritional sta-

tus, depending on the site and intensity of the treatment.

1. Radiation to the head and neck or esophagus affects

oral mucosa, salivary secretions, taste sensation, and

sensitivity to temperature and texture of food. The
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nutrition plan will include the alterations necessary

to overcome these effects.

2. Radiation to the abdomen may produce loss of intes-

tinal villi and absorbing surfaces, vascular changes,

ulcer formation, inflammation, obstructions, stric-

tures, and curtailment of food (from anorexia and

nausea). Many alterations and modifications in the

nutrition plan will be needed to provide aggressive

nutrition therapy to these patients.

Chemotherapy

Chemotherapy has the same effect on normal cells as

they do on cancer cells. This becomes most apparent in

changes in the bone marrow, hair follicles, and GI tract.

1. Bone marrow effects include interference with pro-

duction of both white and red blood cells, producing

anemia, infection, and bleeding.

2. GI effects include nausea, vomiting, stomatitis,

anorexia, ulcers, and diarrhea.

3. Hair follicle effects are body hair loss and alopecia.

PLANNING DIET THERAPY

Table 21-2 summarizes the guidelines in planning diet

therapy for cancer patients. The objectives of diet ther-

apy are to do the following:

1. Meet the increased metabolic demands of the disease

and prevent catabolism of the body tissues.

2. Alleviate symptoms of the disease and its treatment

by adapting the food and feeding methods to the

individual.

The basis for planning care includes:

1. Thorough personal nutrition assessment

2. Vigorous nutrition therapy to maintain good nutri-

tional status and support

3. Revision of care plan as individual status changes

Major eating problems, as discussed earlier, are:

1. Appetite problems include anorexia caused by sys-

temic effects of cancer and treatment modalities, de-

pression, anxiety, and stress. These problems lead to

cancer cachexia.

2. Mouth problems caused by stomatitis, sore mouth,

dysgeusia, hypogeusia, low salivary production, and

candidiasis often occur.

3. Gastrointestinal problems, in the upper intestine, in-

clude nausea, vomiting, bloating, postgastectomy

dumping syndrome, and so on. In the lower intes-

tine, diarrhea, constipation, lactose intolerance, and

so on occur.

Each of the following factors is related to tissue pro-

tein synthesis and energy metabolism. Increased needs

for all major nutrients, including fluids, are based on the

demands of the disease and treatment. Individual needs

may vary, but the general guidelines are the same.

1. Energy: Increase total energy value to prevent exces-

sive weight loss and meet increased metabolic de-

mands. An adult in good nutritional status requires

less than 2000 kcalories per day for maintenance. A

severely malnourished patient may require 3000 to

4000 kcalories. Carbohydrates should supply most of

the energy intake with fat restricted to about 30% of

total calories.

2. Protein: Provide additional amino acids and nitrogen

for healing and tissue regeneration. An adult in good

nutritional status requires less than 80–100 g for

maintenance and anabolism. A malnourished patient

will need more, depending on individual requirement

and treatment(s).

3. Vitamins and minerals: Key vitamins and minerals

control energy, protein, and amino acid metabolism.

Review Chapters 2 through 6 for specifics. Some char-

acteristics are given here. The B-complex vitamins

are coenzymes in protein and energy metabolism.

Vitamins A and C are components of tissue structure.

Vitamin C is also an antioxidant and functions in im-

mune and enzyme reactions. Vitamin A functions in

cell differentiation and protective immunity. Vitamin

D has a vital role in the metabolism of calcium and

phosphorus in bone and blood serum. Vitamin E pro-

tects the integrity of cell walls. Many minerals have

structural and/or enzymatic roles in metabolic and

tissue building processes.

4. Water is second only to oxygen as the most impor-

tant nutrient in the human body, and maintenance of

the fluid and electrolyte balance is especially crucial

in cancer. Review Chapter 6 for the functions and dis-

tribution of body water.

Many individuals with cancer or AIDS subscribe to

unproven nutritional therapies, from personal beliefs

that it will help them take control of their disease, on

the advice of family and friends, or information found

on Web sites and other media. Herbal remedies, macro-

biotic diets, metabolic therapy, and thymus gland 

extracts are often encountered by the healthcare profes-

sional when taking diet histories. Megavitamin and min-

eral therapies (taking 10 times the RDAs/DRIs) are

among the most often used. Vitamins that are popular are

A, C, B

12

, and thiamine, and the minerals iron, zinc, and

selenium.

These therapies and others can be harmful, and more

details are described in Chapter 12 on alternative medicine.

Special considerations in feeding a cancer patient in-

clude the following:

1. Do not provide drinks during meal time if the patient

experiences nausea. Separate liquid from solid foods.
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TABLE 21-2 General Guidelines for Nutrition Therapy

There are no exact rules for diets for the cancer patient because each is highly individualized. The general guidelines in the

following table will be helpful in planning optimal nutrition for a patient, based on the alterations that you find when you 

assess the needs of the individual.

• Modify consistency as liquids may be difficult to 

swallow; soft foods are better tolerated. Liquids 

can be thickened to semisolid consistency.

• Wait one or two minutes between bites.

• Cool foods are better tolerated.

• Avoid spicy, acidic, or irritating foods.

Alterations

Nausea, vomiting

Appropriate Interventions

• Offer foods cold or room temperature and soft, salty

foods as tolerated.

• No greasy, spicy, or rich foods.

• Separate intake of liquids from solids by at least an

hour.

• Offer crackers or dry toast.

• Offer high-protein, high-calorie milkshake

supplements.

• Use antinausea medications before meals.

Alteration

Constipation

Appropriate Interventions

• Offer high-fiber foods, including fresh fruits and veg-

etables.

• Offer extra fluids.

• Provide stool softeners when needed.

Alterations

Diarrhea, malabsorption

Appropriate Interventions

• Provide a low-residue diet and supplements.

• Offer small frequent feedings at room temperature.

• Avoid gas-forming, fatty, or high-lactose foods; citrus

fruits; alcohol; caffeine; and caffeine-containing

beverages.

• Use soy supplement formulas.

• Provide foods high in sodium and potassium (ba-

nanas, potatoes, bouillon, Gatorade, etc.).

• Provide foods high in soluble fiber (applesauce, oat-

meal, cream of wheat, others).

• Provide 8 c fluid if tolerated.

• Administer antidiarrheal medications.

• Provide multivitamin supplements.

Alteration

Fever

Appropriate Interventions

• Increase fluid volume.

• Use refrigerated foods.

• When planning the diet, include the patient, his or

her family members, caregivers, and others who may

be able to help with selection of allowed foods.

Remember to take into account cultural, ethnic, and

religious beliefs.

Alterations

Pain, nausea, decreased taste sensations, diarrhea, fever,

decreased appetite, anorexia

Appropriate Interventions

• Small, frequent high-caloric, high-protein meals

with snacks between meals and at bedtime.

• Calorie-dense supplements that provide 100% of all

required nutrients.

• Milkshakes and custards are good snack foods. Avoid

milk products if lactose deficiency or diarrhea is

present.

• Increase foods with high liquid content, such as

sauces, gravy, or broth if dry mouth is a problem.

• Use appetite stimulants, pain medications, or

antiemetics as needed.

• Provide an attractive environment.

Alterations

Diminished taste, unpleasant taste in mouth, food

aversions

Appropriate Interventions

• Increase taste sensations: add spices, flavorings such

as herbs, lemon, sugar, and wine.

• Remove any foods to which client is adverse.

Substitute foods of equal nutrient value.

• Frequent rinsing of mouth, brushing helps.

• Fluids with meals and throughout the day.

• Use temperature extremes (hot/cold) to stimulate

taste buds.

• Foods served in attractive environment.

• Eliminate any unpleasant odors.

• Plastic eating utensils may be substituted if client

has a metallic taste in mouth.

• Zinc deficiencies sometimes present; supplement

may be necessary (doctor’s order).

Alterations

Stomatitis, esophagitis, sore mouth

Appropriate Interventions

• Offer frequent small meals and snacks with soft tex-

ture, bland, cool to cold.

• Avoid acidic foods and juices, very hot or very cold

foods, and spices.

• Avoid hard or irritating foods.

• Use chilled foods and fluids, cooled oral supplements.

• Brush with a soft toothbrush 2–3 times daily.

• Use topical analgesics before meals to decrease pain.

• Sprays, mouthwash, baking soda, or salt rinses used

to patient tolerance.

Alteration

Dysphagia

Appropriate Interventions

• Offer small, frequent, high-protein, high-calorie

meals, supplemented with calorie-dense high-protein

puddings.

Source: Adapted from Wilkes, G. M. (1999). Cancer and HIV nutrition (2nd ed.). Sudbury, MA: Jones and Bartlett Publishers.

61370_CH21_319_334.qxd 4/14/09 10:42 AM Page 324

CHAPTER 21 NUTRITION AND DIET THERAPY FOR CANCER PATIENTS AND PATIENTS WITH HIV INFECTION 325

2. If the patient has diarrhea, avoid the following:

a. Vitamin C supplements in high dosage

b. Laxative teas

c. Foods containing sorbitol such as sugar-free candy

and gums

d. Dairy products rich in lactose

e. Caffeine

3. If the patient has a decreased appetite, do not recom-

mend large meals.

4. If the patient has oral thrush, avoid the following:

a. Salty, hot, and/or spicy foods

b. Acidic foods such as citrus fruits, tomato-based

products, vinegar or vinegar-based foods

5. If the patient has difficulty in swallowing, avoid foods

that are difficult to swallow. Examples include sticky

foods such as peanut butter.

6. If a patient is insulin resistant, avoid a low-fiber diet.

7. If the patient experiences a change in taste sensation,

do not use oral supplements in metallic cans.

NURSING IMPLICATIONS

The effectiveness of cancer treatments and patient’s sub-

sequent recovery depend in large part upon adequate nu-

trition. Both are affected by nutrition intake and

utilization.

1. Malnutrition in a cancer patient is not inevitable.

Most patients can be adequately nourished, if properly

planned and executed nutrition therapy is provided.

2. Be aware that nutrition therapy must be proactive.

Early assessment, intervention, and continuing 

preventive measures to prevent malnutrition are

mandatory.

3. Nutrition therapy is designed for specific physical and

psychological needs and is highly individualized, de-

pending upon the response of each body system to

the disease and treatment modality.

4. Nutrition care plans are patient centered: patients

need to have some control in planning during dis-

ease stages and therapy effects.

5. Anticipate psychosocial situations that relate to ap-

petite, various foods, drug effects, lifestyle, and be-

liefs of the client.

6. Provide the patients with information regarding

symptoms they are experiencing, actions of their drug

regimes, and mouth care tips they can do themselves.

7. Make a thorough assessment of energy, protein, elec-

trolyte, fluid, and micronutrient needs of the patient

to use as a baseline for planning diet.

8. Nutritional assessment includes physical examina-

tion, lab measurements (albumin, lymphocyte count,

CBC, nitrogen balance, others), past medical history,

present dietary intake (24-hour recall), and any other

factors affecting intake.

9. Make revisions in the patient’s diet as situations

change.

10. Encouragement and support are very helpful. These

have a positive effect on a patient’s emotional status.

They denote caring, comfort, and concern. Emphasize

eating to get well, and health and wellness instead of

illness.

11. Investigate the use of enteral and/or parenteral meth-

ods of feeding if they become necessary. Oral intake

is preferred but may not be feasible in some cases.

12. Client education, with the nurse either as the pri-

mary teacher or as support teacher in a team effort,

is effective in gaining desired goals.

13. Frequent follow-up teaching is desirable.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. Individualized nutrition therapy for cancer pa-

tients is dependent on:

a.

b.

c.

d.

e.

2. Name five nutritional changes characteristic of

cancer patients:

a.

b.

c.

d.

e.

3. Nutrition goals for surgical procedures include:

a.

b.

c.

4. The basis for planning diet therapy for cancer pa-

tients includes:

a.

b.

c.

5. Three major effects of chemotherapy on the body

are:

a.

b.

c.
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6. Many individuals with cancer or AIDS subscribe

to unproven nutritional therapies because of:

a.

b.

c.

7. Three nutritional factors that will improve pro-

tein synthesis and energy metabolism are:

a.

b.

c.

8. Three major problems are encountered when

planning diets for cancer patients. To what fac-

tor(s) are these due?

a. Appetite problems due to 

b. Mouth problems due to 

c. GI problems due to 

9. For each of the alterations listed below, supply at

least three appropriate interventions to boost nu-

tritional intake:

a. decreased appetite, anorexia 

b. stomatitis, sore mouth 

c. nausea, vomiting 

d. dysphagia 

MULTIPLE CHOICE

Circle the letter of the correct answer.

10. An adult in good nutritional status requires about

a. 1000 kcalories per day for maintenance

b. 1500 kcalories per day for maintenance

c. 2000 kcalories per day for maintenance

d. 2500 kcalories per day for maintenance

11. An adult in good nutritional status requires

about:

a. 40 to 60 grams of protein for maintenance and

anabolism

b. 60 to 80 grams of protein for maintenance and

anabolism

c. 80 to 100 grams of protein for maintenance

and anabolism

d. 100 to 120 grams of protein for maintenance

and anabolism

12. Megavitamin and mineral therapies are among

the most often used unproven nutritional thera-

pies. Which of these represents a megadose of vi-

tamin therapy?

a. 2 times RDA/DRI

b. 5 times RDA/DRI

c. 10 times RDA/DRI

d. 20 times RDA/DRI

e. none of the above

TRUE/FALSE

Circle T for True and F for False.

13. T F The specific type of cancer and the disease

process itself have profound effects on the en-

tire body system and causes primary nutri-

tional deficiencies.

14. T F The development and progress of the disease

cancer do not cause primary nutritional

deficiencies.

15. T F Hypokalemia can be attributed to intestinal

malignancies, cancer of the bone, or breast

cancer with metastasis to the bone.

16. T F Breast cancer can be caused by nutritional

deficiency.

17. T F Cancer within the thyroid gland will result in

hormonal imbalances.

18. T F Pancreatic cancer and resulting pancreatec-

tomy lead to the loss of digestive enzymes and

diabetes mellitus.

19. T F Surgical procedures do not pose significant

nutritional problems to the cancer patient.

20. T F Radiation therapy significantly influences nu-

tritional status, depending on the site and in-

tensity of the treatment.

21. T F Nutrition plans for patients with radiation

therapy usually do not require aggressive nu-

trition therapy.

22. T F Chemotherapy has the same effect on normal

cells as they do on cancer cells.

23. T F Anorexia due to systemic effects of cancer and

treatment modalities, depression, anxiety, and

stress usually leads to cancer cachexia.

24. T F Increased total energy value prevents exces-

sive weight loss and meets increased metabolic

demands.

25. T F Key vitamins and minerals control energy,

protein, and amino acid metabolism.

26. T F The B-complex vitamins are coenzymes in pro-

tein and energy metabolism.

27. T F Vitamins are not components of tissue 

structure.

28. T F Many minerals have structural and/or enzy-

matic roles in metabolic and tissue-building

processes.

29. T F Maintaining fluid and electrolyte balance is es-

pecially crucial in cancer.

30. T F When taking diet histories, healthcare profes-

sionals usually don’t encounter the patient’s

self-prescribed remedies such as macrobiotic

diets or metabolic therapy.
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31. T F Both vitamin and mineral megadoses are safe

at high levels as they are essential nutrients.

32. T F The effectiveness of cancer treatments and pa-

tient’s subsequent recovery depend in large

part upon adequate nutrition intake and uti-

lization.

33. T F Most cancer patients cannot be properly nour-

ished, even when carefully planned and exe-

cuted therapy is provided.

34. T F Nutrition therapy for all cancer patients is ba-

sically the same.

35. T F Nutrition care plans are patient centered; pa-

tients need to have some control in planning

during disease stages and therapy effects.

36. T F Psychosocial situations are not determinant

factors in nutrition therapy.

37. T F Thorough assessment of energy, protein, elec-

trolyte, fluid, and micronutrient needs of the

patient should be used as a baseline for plan-

ning diet.

38. T F Revisions in the patient’s diet as situations

change is essential in nutrition therapy.

AC T I VI T Y 2 : 

Nutrition and HIV Infections

BACKGROUND

AIDS patients are at high risk for neoplasms. The oncol-

ogy team is likely to also be involved in the treatment of

patients with HIV infection.

Since the discovery of HIV infections and consequent

development of AIDS in the early 1980s, much has been

learned about retroviruses, immune function, and op-

portunistic infections. Although many clinicians and HIV

specialists and researchers did not recognize the impor-

tant role that nutrition played in the process, today we

know that nutrition has a primary role in the process,

progression, and treatment of HIV disease.

There is no dormant phase in HIV infection. Once the

virus enters the body, it settles into a pattern in the host

cells, replaces the immune system cells, and continues to

proliferate. The higher the viral load in the body, the

quicker the immune dysfunction occurs and the disease

progresses.

Nutrition and immune function are intertwined.

Maintenance of optimal nutritional status is not only es-

sential for body stores, but also to the support of medica-

tions and other therapies that are used. Food and

nutrient interactions with the antiretroviral medications

are common, making it difficult for a patient to adhere

to the medical regime. However, improvement in nutri-

tional status, especially lean body mass, improves well-

being and quality of life, despite the level of HIV in the

blood.

The stress response of the body to the immune sys-

tem’s efforts to protect the body is a continuous pro-

cess, resulting in loss of lean body mass, chronic

inflammation, and hypermetabolism. The stress re-

sponse is also marked by loss of appetite and reduced

nutrient intake. Specific factors are discussed later in

this chapter.

The clinical course of HIV infection leading to full-

blown AIDS varies with each individual. However, the

disease goes through three distinct phases: the primary

HIV infection and extended incubation period, in which

the person is asymptomatic; the second stage in which

other illnesses manifest, called the AIDS-related com-

plex (ARC); and the third stage or terminal AIDS.

Primary Stage

Sometimes the person has mild flulike symptoms one or

two weeks after exposure and infection, while in others

this may not occur. During this stage, the person appears

well. This incubation period, while the person is asymp-

tomatic, may last for 8–10 years. It is a crucial period

during which the virus grows and multiplies rapidly.

Optional nutritional status is essential during this phase,

as well as in later stages.

Second Stage

In this stage a group of opportunistic illnesses begin. The

HIV infection has killed many of the host’s T cells and se-

verely damaged the immune system. Normal infections

that usually would not harm the host take root and grow.

Symptoms during this period include persistent fatigue,

candida (thrush), night sweats, fever, unintentional loss

of 10 or more pounds of weight, skin rashes, severe

headaches, cough, sore throat and mouth, shortness of

breath, and bruises on the skin. Aggressive nutrition

therapy during this crucial stage delays the progression

of infections.

Final Stage

The terminal stage of HIV infection, or AIDS, is marked

by declining T lymphocyte production from the normal

level of Ͼ1000/mm3. When the count drops to between

200–500/mm3, diseases such as tuberculosis and Kaposi’s

sarcoma develop. Below 200/mm3, lymphomas, pneu-

monocystitis, carnii pneumonia, protozoa, and parasites

overwhelm the weakened immune system and death

follows.

Death in the end stages of HIV syndrome is correlated

with the degree of loss of lean body mass. Numerous

studies have shown that sustained weight loss is a predic-

tor of progression to AIDS and can predict death from the

disease.
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BASIC ROLE OF NUTRITION IN 

HIV INFECTIONS

The goals of nutrition therapy in the care of the AIDS

patient are to do the following:

1. Delay the progression of infections and improve the

patient’s immune system.

2. Prevent the wasting effects of HIV infection—severe

involuntary malnutrition and weight loss.

3. Prevent opportunistic diseases.

4. Recognize infections early and provide rapid treat-

ment for an incompetent immune system, which in-

cludes infections and cancer.

5. When nutrient needs of HIV/AIDS patients cannot be

met by a normal diet, nutrition intervention such as

a high-protein, high-calorie diet, and a multivitamin/

mineral supplement may be necessary. Low-fat

lactose-free oral supplements may be better tolerated

than higher-fat supplements.

With the use of protease inhibitors, persons with HIV

infections have fewer symptoms and complications from

the virus, making nutrition of great importance in stage

one. A balanced diet high in protein and calories, modi-

fied fat intake of 30% of calories from fat, and daily vita-

min and mineral supplements is essential. Maximum

nutrient intake enhances immune cell function, delaying

the later stages and allowing the person to have a better

quality of life.

In the second stage as the disease is progressing,

weight loss and malnutrition are prevalent. The body cell

count reduction increases the risk of infections and early

death, and fatigue and weakness decrease quality of life.

These conditions increase the need for extra nutrients

and require the whole spectrum of nutritional support.

Enteral and parenteral feedings should be considered.

Medications to alleviate severe pain, diarrhea, anorexia,

nausea, and vomiting should be given. Small, frequent

feedings high in quality protein are better tolerated than

full meals.

In the last stages, or full blown AIDS, the effects on

the GI, neurologic, and pulmonary systems as well as

the side effects of medications and altered metabolism

present great challenges for both healthcare providers

and patients. These complex conditions impair nutri-

tional status and become more difficult to manage as

the disease progresses. When the patient is no longer

able to eat, enteral tube feedings or parenteral feeding

may be used. Ultimately, however, ethical questions

about continued feeding efforts must be faced. Answers

lie with the patient as long as possible, and with his or

her family. The oncology/AIDS team, including physi-

cian, nursing personnel, and clinical dietitian, along

with the patient and family face these decisions

together.

GENERAL GUIDELINES FOR NUTRITION

THERAPY IN HIV INFECTIONS

Anorexia and cachexia are the major clinical nutrition

alterations in HIV infections and affect all clients with

advanced HIV infection or cancer. Cachexia is progressive

and occurs despite adequate and supplemental nutrition.

It profoundly affects the quality of life and is associated

with mortality.

Characteristics of cachexia include anorexia, weak-

ness, early satiety, nonintentional weight loss, loss of

muscle and fat stores, decreased mobility and physical

activity, nausea, vomiting, dehydration, edema, chronic

diarrhea or constipation, pain, fever, night sweats, dys-

phagia, candidiasis, malabsorption, and dementia. These

symptoms have a profound impact on nutrition.

Individual factors that influence food intake include

the following:

• Income: Availability of food and the cost of fresh food

determine kinds and amounts of food the client

purchases.

• Psychosocial factors: The client’s beliefs about food,

learned food aversions, and social status.

• Dependency issues: The family may support and en-

courage the client, or they may become alienated.

• Psychological factors: Depression, loss of self-care abil-

ity, guilt, low self-esteem, facing the diagnosis of AIDS,

and end-of-life measures.

• Ethnic and cultural considerations: HIV/AIDS is

poorly understood by many clients not born in the

United States, or immigrants. Language barriers pre-

sent a problem with presenting nutrition and safety

measures.

Table 21-1 in Activity 1 (General Guidelines for

Nutrition Therapy) is relevant for planning diet for the

person with HIV infections. Remember that the diet must

be highly individualized. Nutrition interventions specific

to the AIDS patient are given in Table 21-3.

NUTRITION IN TERMINAL ILLNESS

Decisions involving nutrition and hydration in terminal

patients are becoming more frequent. When a patient is

no longer able to eat, enteral or parenteral feedings may

be administered. Ethical questions arise concerning this

decision: how long to continue the feedings? This is im-

portant when the patient is no longer able to make such

decisions. In the past, this was a medical issue and the

physician providing treatment for a particular patient

made the final decision.

Recently, many controversies have developed relating

to these issues. In view of this, many states have passed

laws requiring hospitals to develop and implement pro-

tocols that the care provider team must follow if such

medical conditions exist. The patients may or may not be
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TABLE 21-3 Nutrition Interventions for AIDS Clients

Careful and thorough assessment and monitoring of the patient’s diet by the AIDS team is essential. Finding the cause of 

underlying malnutrition allows for more appropriate diet therapy.

Use of Supplements

The use of supplements should be evaluated. The following

is a brief overview of the most frequently used feedings.

• Oral (enteral)

Select one that is balanced in macronutrients (CHO,

protein, fat) and calorie-dense (provides the most

calories in the smallest volume). When using these

supplements, assure adequate hydration with extra

water and fluids.

The supplement should be high in protein, CHO, and

fat. The fat should be in the form of medium chain

tryglycerides (MCT). It should contain soluble fiber,

be lactose free, and provide 100% of the U.S.

RDA/DRI for vitamins and minerals.

Complete formulas are preferred. Enteral formulas

have been developed to target specific problems by

reducing the problems of malabsorption.

Some oral formulas containing increased amounts of

macronutrients include, but are not limited to, these

brand name products:

Ensure plus, Ensure HN, Isocal, Advera, Vivonex, and

Boost plus. They come in a variety of flavors and

meet all the requirements.

Other preparations that can be obtained at the gro-

cery store are Instant Breakfast, eggnog, and others.

Check the labels carefully.

• Tube feedings

Tube feedings can range all the way from blenderized

foods prepared from whole foods to commercial

formulas.

Several complications can occur, such as diarrhea,

fluid and electrolyte imbalances, and hyperglycemia.

Blenderized home formulas may not contain bal-

anced nutrients. There is also concern about the

safety in handling and storage problems. In the clini-

cal setting, commercial formulas are preferred.

Tube feedings should be monitored closely and fre-

quent lab assessments made.

• Total parenteral nutrition (TPN)

TPN is used when other methods are not suitable. It

contains glucose, amino acids, vitamins, trace ele-

ments, and often insulin. MCT is administered sepa-

rately. Because it is hypertonic, it requires frequent

monitoring of the blood.

TPN presents an ethical dilemma. It is an invasive

procedure, usually administered in the left subcla-

vian vein. It is contraindicated in clients with ad-

vanced disease for whom there is no disease reversal.

Assessment of nutritional needs:

• Diet history, past and present, including any self-

prescribed nutrition regimes, drug- or alcohol-

related medical problems

• Calculation of nutrient intake

• Anthropometric measurements

• Food allergies, intolerances, cultural patterns

• Socioeconomic status, dental health, weight history

• Weight changes, appetite changes

• GI symptoms

• Medication list

• Laboratory reports

In addition to information given in Table 21-2 (Guidelines

for Nutrition Therapy), some practical applications specific

to AIDS patients are listed here.

• Alteration: nausea

Eliminate strong odors, reduce fat intake, eliminate foods

such as fried foods, potato chips, full fat ice cream, fatty

beef products, peanuts, doughnuts, and pastries.

Substitute foods such as pretzels, saltines, baked or broiled

chicken or fish, fat free cookies, sherbets, and sorbets.

• Alteration: diarrhea

1. Oral feedings preferred, may not have to resort to

parenteral feedings.

2. Diet should be high in soluble fiber, low in lac-

tose, fat, and caffeine.

3. Avoid dairy products, cow’s milk. Try lactose-

reduced milk or OTC lactaid tablets, most can 

tolerate these products.

4. Offer bananas, rice, applesauce, and tea (com-

monly called the B.R.A.T. diet), and white toast for

a limited time (2–3 days) as this is inadequate

nutrition.

5. Foods rich in soluble fiber help to make the stool

firmer. Canned pears, peeled and cooked sweet

and white potatoes, cream of wheat, and oatmeal

are good sources.

6. Limit caffeine: regular coffee, colas, tea, Mountain

Dew, and chocolate.

If diarrhea is intractable, the use of medium chain triglyc-

erides, elemental formulas (predigested and hydrolyzed

products), and fat-soluble vitamins in water-soluble form

may be needed.

• Alterations: thrush and dyspnea

1. The diet should be soft, low acid, low sodium,

served at room temperature. Use foods that do not

require significant chewing.

2. Use foods such as macaroni and cheese, yogurt,

vanilla pudding, tuna salad, mashed potatoes,

rice, noodles, and cream soups.

3. Add gravies or sauces to any ground meats.

4. Use straws for liquid (bypasses a sore mouth).

Source: Adapted from HIV Homecare Handbook, 1999. Daigle, Barbara, Katherine Lasch, Christine McClusky, and Beverly Wancho. Jones

and Bartlett Publishers, Sudbury, MA.
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involved in this process, depending on their medical sta-

tus. The legal requirements vary from state to state. This

book is not the proper forum to discuss such details. The

Internet is the best resource for an interested party to

obtain more information.

ALTERNATIVE NUTRITION THERAPIES

As is true of other incurable diseases, many patients will

try any alternative that is offered to them, hoping for a

miracle. Often cited in treatment for AIDS are alternative

nutrition regimes, supposed to boost the immune sys-

tem, increase enzyme production, prevent further dete-

rioration, create a hostile internal condition to keep the

virus from spreading, and restore balance and harmony

to the system, to name a few so-called benefits.

Popular among the many such regimes offered is the

use of megadoses of vitamin and mineral supplements.

For instance, vitamins A, C, and B

12

and the minerals

zinc and selenium are said to strengthen the immune

system and enable it to overcome the ravages of the dis-

ease. The opposite effect is more likely: excess vitamin C

often causes rebound scurvy when discontinued; vitamin

A, zinc, and selenium are very toxic when taken in excess

over long periods. Excess supplements suppress immune

function instead of strengthening it. Laetrile is still

around and still touted as a cure for AIDS, as it has been

for cancer. Laetrile has never been proven to be benefi-

cial in the treatment of chronic disease. Proponents of

laetrile for AIDS treatment also recommend a strict

vegan diet, which is totally inadequate in many nutri-

ents and excessive in others. The macrobiotic diet, a long-

standing item in the quackery arsenal, produces

protein-calorie malnutrition, the opposite effect of what

is needed for the AIDS patient.

Many alternative diets, herbs that are toxic to the body,

and some supplements are of doubtful value (see Chapter

11, Dietary Supplements, and Chapter 12, Alternative

Medicine).

It is important for the nurse to be aware of self-

prescribed diets and practices of clients. These prac-

tices should be entered as part of the diet history.

Develop an understanding of various alternatives, as

they are a part of the practitioner’s health concerns of

each client. Try to provide patients with information

regarding the potential harm of self-prescribed nutri-

tion therapies without alienating them. Keep your lines

of communication open.

SPECIAL NUTRITIONAL CARE FOR CHILDREN

WITH AIDS

Because HIV infections and AIDS are wasting diseases,

the child will exhibit the problems and complications

similar to those found in adults. Additionally, failure to

thrive and impaired brain growth will occur.

The progression and manifestation differ somewhat

from adults. The Centers for Disease Control (CDC) de-

veloped a system that separates them into four categories

based on age, signs, symptoms, or diagnosis.

The severe malnutrition that occurs in children with

AIDS affects not only their present condition but also

their future growth and development. Nutritional needs

are 50%–100% above the RDA/DRI requirements of their

age group. Because acute anorexia is also present in chil-

dren, achieving this necessary increase is a very difficult

task. One-on-one support and attention are helpful and

needed. Some suggestions for feeding children include

the following:

1. Infants: Use kcal-dense formulas, supplements of

MCT, or glucose polymers. If the infant is lactose in-

tolerant, as many infants and children with AIDS are,

use soy-based formulas and supplements.

2. Children: Use any supplements high in kcal and pro-

tein that are tolerated. Use added fats and nutrient-

dense snacks. If the child is lactose intolerant, use

lactose-free soy milk and/or use Lactaid (a commer-

cial preparation) added to milk products to improve

their digestibility. Alternative feeding methods may

be considered when a child is unable to eat. Maintain

optimal hydration fluids, using available commercial

products such as Pedialyte, Gatorade, and so on.

Smaller feedings spread throughout the day are usu-

ally better accepted. Big doses of patience and love by

the person(s) doing the feeding are necessary and in-

crease the child’s acceptance. Allow the child to make

some food choices. Make food attractive and fun.

3. A word of caution: Although sanitation is very impor-

tant for all patient feeding, it becomes more so with

children who have AIDS. They should never receive

unpasteurized products; babies should not be fed di-

rectly from the open jar; fruits and vegetables should

be peeled and cooked; meats should be well cooked

and tender; and all eating utensils should be sanitized

before and after using. These precautions are used to

avoid bacterial contamination. Salmonella is a par-

ticular problem, and it can be deadly in a child who

is already compromised.

FOOD SERVICE AND SANITARY PRACTICES

Individuals who serve foods to AIDS patients must be re-

minded not to discriminate against them. All standard

sanitation procedures implemented in the facility against

cross-contamination should be complied with whether

the patient carries AIDS or any other transmissible dis-

ease. For example, articles contaminated with an AIDS

patient’s emesis, feces, urine, and blood must be decon-

taminated before being returned for cleaning, as would

be the case with any other contaminated patient’s dis-

charge (“universal precautions”).
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Because of impaired immune systems, AIDS patients

are unable to fight food-borne infections, which cause

severe diarrhea and vomiting. They can be fatal to any-

one with HIV infections. The patients must be protected

from infection. Food-borne infections occur more fre-

quently among people with HIV infections than in other

people. If a facility is not practicing sanitary food prepa-

ration, service, and storage, it must do so. Improper food

handling is a primary source of bacterial contamination,

and personnel should be very careful to follow state and

federal laws. Most facilities that serve food are regulated

by state and federal laws to implement acceptable food

safety and sanitation practices, and these practices be-

come crucial to those serving patients with AIDS.

Because many foreign countries do not have as strict

guidelines for food handling, it is better to avoid using

imported foods and use only those grown and distrib-

uted in the United States. All fresh fruits and vegetables

must be thoroughly washed before using. Use only pas-

teurized products and never serve raw eggs, meat, or fish

to the patient. Do not allow such products to be brought

in by family and friends. Explain to them the reasons for

these rules and the consequences. It is also prudent to in-

spect any food items being brought from outside the fa-

cility before the patient receives them.

NURSING IMPLICATIONS

1. Be supportive and nonjudgmental.

2. Use whatever feeding methods or type of feeding that

is most effective.

3. Consider the psychological aspects of feeding: some

patients may be willing to fight as long as possible;

others are not willing to fight at all.

4. Take advantage of times when the client is pain free

to offer food. Feed them any time they feel hungry.

Serve foods that require little chewing.

5. Make certain that the environment is free of odors,

debris, and clutter and that the tray is attractive and

palatable.

6. Serve small, frequent meals of high-protein, high-

calorie, nutrient-dense foods. Offer nutrient-dense

snacks frequently. Consult with the RD on your team

for tips or planning if you need assistance. Be sure to

inform dietary personnel if changes are needed.

7. Assistance with eating (buttering, cutting, dipping,

and unwrapping) may be needed. Observe the pa-

tient to determine if help is wanted or resented.

8. Systemic oral hygiene and topical analgesics should

be used as necessary.

9. Encouragement from health personnel is as nec-

essary as that from friends and relatives, so be 

generous.

10. Be aware of any self-prescribed nutrition therapy and

practices of the client. Many of the herbs used are

dangerous and have toxic side effects.

11. Educate the patient and all caregivers: use the team’s

dietitian as a primary teacher or as a consultant for

evaluation of your teaching plan.

a. Teach basic principles of nutrition. Use the food

guide pyramid for instructions.

b. Set realistic goals.

c. Assess financial resources and living arrange-

ments. Obtain a list of community resources,

such as food banks and others.

d. Adapt foods to differences in lifestyle, cultural and

ethnic background, religion, and income.

e. Assess the client’s educational level (can they

read, what is their primary language, etc.).

f. Review safe handling practices.

g. Include appointments for follow-up teaching in

your plan if client will go home between hospital

visits.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The stress response to HIV infection is marked by:

a. loss of appetite and reduced nutrient intake.

b. loss of lean body mass.

c. chronic inflammation.

d. hypermetabolism.

e. all of the above.

2. Alternative nutrition regimes are supposed to:

a. boost the immune system.

b. increase enzyme production.

c. prevent further deterioration.

d. create a hostile internal condition to keep the

virus from spreading.

e. restore balance and harmony to the system.

f. all of the above.

3. T lymphocyte production in HIV infection will

drop from normal levels to:

a. less than 1000/mm3.

b. less than 800/mm3.

c. less than 600/mm3.

d. less than 200/mm3.

e. none of the above.

FILL-IN

4. The four goals of nutrition therapy for AIDS pa-

tients are:

a.

b.

c.

d.
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5. Name the three distinct phases of HIV infections.

Include manifestations of each phase:

a. Phase 1:

Manifestations 

b. Phase 2: 

Manifestations 

c. Phase 3: 

Manifestations 

6. For each of the goals listed, supply an appropriate

nutritional intervention.

a. Stop weight loss. 

b. Rebuild lean body mass. 

c. Minimize malabsorption. 

d. Manage the specific problems related to 

nutrition. 

i. Anorexia 

ii. Nausea and vomiting 

iii. Severe weight loss 

iv. Oral or esophageal lesions 

v. Infection and sepsis 

7. List five nursing responsibilities pertaining to

feeding AIDS patients:

a.

b.

c.

d.

e.

8. Describe the general sanitation techniques to be

used by dietary and nursing staff for the protec-

tion of staff and patient.

TRUE/FALSE

Circle T for True and F for False.

9. T F Once the HIV virus enters the body, it settles

into a pattern in the host cells, replaces the

immune system cells, and continues to prolif-

erate. The higher the viral load in the body,

the quicker the immune dysfunction occurs

and the disease progresses.

10. T F Nutrition and immune function are intertwined.

11. T F Improvement in nutritional status, especially

lean body mass, improves well-being and qual-

ity of life, despite the level of HIV in the blood.

12. T F Because the primary stage of HIV infection

may last for 8–10 years, it is not essential to

have optimal nutritional status during this

phase.

13. T F Aggressive nutrition therapy during the sec-

ond stage delays the progression of infections.

14. T F At the terminal stage of HIV infection, or AIDS,

the patient has no T lymphocyte production.

15. T F Sustained weight loss is not a predictor of pro-

gression to AIDS.

16. T F A balanced diet high in protein and calories,

modified fat intake of 20% of calories from fat,

and daily vitamin and mineral supplements is

essential.

17. T F Medications to alleviate severe pain, diarrhea,

anorexia, nausea, and vomiting should not be

given to HIV or AIDS patients, because they

may be addictive.

18. T F In the last stage, or full-blown AIDS, the patient

may no longer be able to eat, and enteral tube

feedings or parental feeding may be necessary.

19. T F Anorexia and cachexia are the major clinical

nutrition alterations in HIV infections and af-

fect all clients with advanced HIV infection or

cancer.

20. T F When nutrition administration becomes inva-

sive and painful, or when the patient feels that

he or she is being kept alive by artificial means

and life no longer has meaning, it is time to

consider the stopping of enteral or parenteral

feedings.

21. T F Vitamins A, C, and B

12

and the minerals zinc

and selenium are said to strengthen the im-

mune system and enable it to overcome the

ravages of the HIV infection.

22. T F Proponents of laetrile for AIDS treatment also

recommend a strict vegan diet, which is to-

tally inadequate in many nutrients and exces-

sive in others.

23. T F Yeast-free diets prevent diseases such as can-

didiasis.

24. T F The progression and manifestation for chil-

dren and adults are the same in HIV infections.

25. T F Children with HIV or AIDS should be fed with

any supplements high in kcal and protein that

are tolerated, as well as use of added fats and

nutrient-dense snacks.

26. T F All food and beverages fed to HIV and AIDS pa-

tients must be sterile.

27. T F Standard sanitary practices in food prepara-

tion must be followed as the HIV-infected or

AIDS patients have limited immunity to food-

borne infection.

28. T F For patients with HIV infections or AIDS,

smaller portions fed at more frequent inter-

vals is not as good as larger portions at less

frequent intervals.
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OBJECTIVES

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

following:

Burns

1. Describe the severity of a burn by its degree.

2. Define the treatment goals of nutritional care of the burn patient.

3. Calculate the nutrient needs of a burn patient.

4. Recognize the teamwork required for efficient nutritional care.

5. Use aggressive nutritional therapy as a major part of the care of the burn

patient.

Immobilized patients

1. Explain the nitrogen balance of such patients.

2. Define the caloric need of such patients.

3. Describe the urinary and bowel functions of such patients.

4. Individualize diet therapy for immobilized patients.

335
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Mental patients

1. Describe the best approach to provide optimal nutri-

tional and dietary care for the patients.

2. Explain their confusion about food and eating.

3. Discuss their mealtime misbehavior.

4. Recognize the reasons mental patients reject food.

5. Present multiple considerations in the dietary care

for these patients.

Anorexia nervosa

1. Describe the pathophysiological manifestations of

anorexia nervosa and bulimia.

2. Discuss the hospital feeding regime suitable for pa-

tient with eating disorders.

3. Recognize the necessity of psychological counseling,

and make arrangements for this procedure to use be-

havior modification as appropriate.

GLOSSARY

Acuity: clearness; acuteness.

Amenorrhea: absence of menstruation.

Cachexia: a profound and marked state of ill health and

malnutrition.

Decubitus ulcer: an inflammation, sore, or ulcer in the

skin over a bony prominence, most frequently on

sacrum, elbows, heels, inner knees, hips, shoulder

blades, and ear rims of immobilized patients. Results

from prolonged pressure on the part. It is most often

seen in the aged, obese, debilitated, or cachectic

patient, and those suffering from injuries and

infections.

Dehydration: excessive loss of water from body tissues,

accompanied by a disturbance in the balance of es-

sential electrolytes.

Delusion: persistent, aberrant belief held by a person even

though it is illogical, unique, and probably wrong.

There are many kinds.

Dementia: organic loss of intellectual function.

Hydration: level of fluid in the body.

Hypercalcemia: greater than normal amount of calcium

in the blood, most often resulting from excessive bone

reabsorption and release of calcium.

Mental deviation: of, relating to, or characterized by a

disorder of the mind.

Mental disorder: any disturbance of emotional equilib-

rium manifested in maladaptive behavior and im-

paired functioning. Caused by genetic, physical,

chemical, biological, psychological, social, or cultural

factors. Also called emotional illness, mental illness,

or psychiatric disorder.

Psychological (aspects): the mental, motivational, and

behavioral characteristics and attitudes of an individ-

ual or group of individuals.

Rehydration: replacement of fluid level in the body.

BACKGROUND INFORMATION

Space limitation has excluded chapters covering diet

therapy for a number of other commonly encountered

clinical disorders. This chapter remedies the situation

by providing student activities to cover four important

clinical subjects not yet addressed. The activities cover

burns, immobilized patients, mental patients, and eat-

ing disorders.

AC T I VI T Y 1 : 

Diet and the Burn Patient

BACKGROUND INFORMATION

A severe burn is perhaps one of the most painful injuries

a human being can receive. Burn patients undergo many

of the physiological changes experienced by surgical pa-

tients. The extent of the burn injury partly determines

the dietary care recommended. Nutritional principles for

treating burn patients can also be applied to treating

other forms of trauma, and vice versa.

The terms first-, second-, and third-degree burns are

frequently used to describe the severity of a burn. A first-

degree burn is the least severe and is considered only a

superficial injury. Third-degree burns, on the other hand,

are life threatening, since the skin is totally destroyed

and internal organs adversely affected. The degree, or

depth, of a burn injury differs by its area, or percentage

of the body affected.

The amount of trauma suffered by patients with burns

is dependent upon the type of burn (chemical, electri-

cal, and thermal), extent (both depth and area) of the

burn injury, and their age. Together these factors deter-

mine the likelihood of mortality. Second- and third-

degree burns over 15 percent of the total body surface (10

percent in the elderly and children) can result in burn

shock because of the quantity of fluid loss. Burns of more

than 50 percent of the body surface are frequently fatal,

especially in children and the elderly. Burns that involve

the face and respiratory tract are most serious; chemical

and electrical burns are more difficult to treat than ther-

mal injuries.

NUTRITIONAL AND DIETARY CARE

The goal of treatment is to prevent infection, promote

healing, and provide for the body’s increased needs for

nutrients and fluids. The therapy should continue until

an intact skin is achieved and metabolism is normal.

Badly burned patients are extremely unfortunate. They

suffer great pain and sometimes face permanent maiming.

In addition, they may be extremely anxious about the con-

sequences of plastic surgery and fearful that an altered

appearance will alienate their relatives and friends.
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In all major burn traumas, body tissues (and thus pro-

tein, cells, and protoplasm) are rapidly depleted, as is re-

serve energy, since the patients usually experience the

most severe form of stress experienced by humans. The

continuous loss of body tissue and energy may result in

death either immediately after the burn or during the

“recovery” period. Proper and aggressive nutritional ther-

apy is critical in treating moderately to severely burned

patients.

Acute stress rapidly leads to nutritional deficits, which

greatly impede the body’s efforts to heal damaged tissue

and resist bacterial invasion. Proper dietary care can

make the difference between life and death. Patients in

good nutritional status and with small burns recover be-

cause they can eat sufficient food for their needs.

However, the survival of an undernourished person suf-

fering a severe burn depends heavily on aggressive nutri-

tional therapy.

The nutritional requirements of burn patients are di-

rectly related to the extent and degree of burn. In general,

burn patients have more nutritional problems than pa-

tients with other kinds of trauma. Since those with large

burns have the most difficulty in maintaining an ade-

quate oral intake, they sometimes become debilitated,

even in a well-organized and adequately staffed burn cen-

ter. The nutritional complications of burn victims are

worse than those of major surgical patients, since their

nutritional therapy is much more than just supportive

care.

Many interferences make feeding burn patients diffi-

cult. Loss of appetite may occur for many reasons (fear,

depression, drug therapy, and so on), making it difficult

for patients to eat enough food to meet bodily require-

ments. An inability to move the head, hands, body, or

feet in some patients also makes self-feeding difficult. If

pain accompanies any attempt to chew, eat, or swallow,

avoidance of food is common. The changing of dressings

and skin grafting may also interfere with mealtime. Close

supervision and encouragement of the patient are neces-

sary to assure that as many nutrients as possible (espe-

cially protein) and optimum calories are ingested.

CALCULATING NUTRIENT NEEDS

This information applies to adult patients only. Consult

the references for data applicable to a pediatric patient.

A burn patient has a special need for calories and pro-

tein in large amounts to replace fat loss, repair and de-

posit lean tissues, maintain body functions, and restore

water loss. The calorie requirement may be as large as

6000–8000 kcal/d. This energy expenditure increases with

the size of the burn and may be 30%–300% above basal

levels, and it remains at high levels until grafting is com-

pleted. Sources of body weight loss are the breakdown

of fat and protein as well as water loss. Food that is con-

sumed provides about 5000–6000 kcal/d, and the break-

down of body fat provides about 1000–2000 kcal/d. A for-

mula to calculate the caloric need of a patient with a

burn injury is as follows:

Daily caloric need ϭ 25 kcal/kg body weight

ϩ 40 kcal/% body surface with burns

In the following example, assume that the patient

weighs 75 kg and has 50% of body surface burned.

Daily caloric need ϭ 25 kcal/kg body weight

ϫ 75 kg body weight ϩ 40 kcal/% body surface 

with burns

ϫ 50% body surface with burns

ϭ (25 ϫ 75 ϩ 40 ϫ 50) kcal

ϭ 1875 ϩ 2000 kcal

ϭ3875 kcal (allow 1000 kcal for margin of safety)

ϭ 4500 to 5000 kcal (approximately).

A burn victim needs more protein to cover skin loss,

blood protein loss from the burn, and infection.

The following formula is used for calculating the pro-

tein needs of a burn patient:

Total daily protein need ϭ 1 g/kg body weight

ϩ 3 g/% body surface with burns

Assume that an adult patient weighs 75 kg and that

50% of the body surface has burns. The current recom-

mendation for an adult burn patient is 20% of calories

from protein (maximum). The calculations are as follows:

Total daily protein need ϭ 1 g/kg body weight

ϫ 75 kg body weight ϩ 3 g/% body surface with

burns

ϫ 50% body surface with burns

ϭ 75 ϩ 150 g protein

ϭ 225 g protein

A burn patient particularly needs calories and protein.

However, in planning menus, fats should provide 30%–40%

of total calories, and carbohydrates 45%–55%. A moder-

ate amount of fat is judicious at the beginning, since a

large amount of fat tends to satiate the patient and reduce

the patient’s appetite.

Most clinicians prescribe 2 to 10 times the RDAs/DRIs

for water-soluble vitamins for burn patients. Vitamin C is

given in amounts 20 to 30 times the RDA/DRI. However,

fat-soluble vitamins are usually prescribed guardedly be-

cause of potential risks.

The mineral needs of burn patients require attention

even after the fluids and electrolytes have been balanced.

Body potassium, iron, calcium, zinc, and copper may

have been lowered to unacceptable levels and should be

monitored daily and replaced as needed.

ENTERAL AND PARENTERAL FEEDINGS

It is almost impossible to feed burn patients three large

meals a day that contain up to 6000 kcal with 200 or
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more grams of protein. Oral feeding (OF) may not be suf-

ficient. For a patient with moderate to severe burns, it is

sometimes necessary to use several feeding methods to

supply adequate protein and calories. This means enteral

feeding (EN) or tube feeding and/or parenteral feeding

(PN).

Tube feedings can be used depending on the burn

sites. For example, a patient with head and neck burns

would not receive EN. Early finding, especially the need

for EN, is always an issue with a patient in critical care.

It has a different meaning for the medical team in differ-

ent clinical institutes. The word early may mean within

a few hours of surgery or injury, while for others, early

means initiation of feeds within days of surgery or in-

jury. Early feeding also applies to OF, EN, and/or PN.

Early EN has benefits and risks and should be individ-

ualized. Tube feeding reaching the bottom of the stom-

ach is ideal in the critically ill because it allows for early

initiation of nutrition support, within hours of injury or

surgery. Once the feeding is started, it is not necessary to

decrease the rate or withhold feedings for medical ther-

apies such as dressing changes, rehabilitative care, sur-

gery, changing intravenous lines, and adjusting supine or

prone positioning. Some medical teams prefer the feed-

ing tubes reaching within the stomach itself.

Clinical observations have confirmed that early EN

without PN is safe, well tolerated, and costs less. With

partial dysfunctional digestive tract, the patient still has

the viable option to consume nutrients via the nasoduo-

denal or nasojejunal delivery.

PN feeding is necessary for some patients with abdom-

inal trauma, persistent intestinal infection or inflamma-

tion, severe diarrhea, and other conditions that interfere

with digestion and absorption or when sufficient calo-

ries and protein cannot be delivered orally or enterally.

When PN is used, simultaneous provision of EN feeding

whenever feasible is recommended to promote gut func-

tion and maintain the mucosal barrier. As the rate of EN

feeding is increased the rate of PN is decreased. In gen-

eral, EN and PN are provided to patients whose digestive

tracts are unable to tolerate the volume of feed that is

most likely to be large.

PN is used very successfully in restoring balance in

and healing severely burned patients. In some burn cen-

ters, however, PN is used as little as possible because of

the danger of infection, and sometimes the access sites

are not available if the patient is burned over a large area

of his or her body. This feeding method will definitely be

used, however, if EN is unsuccessful, because the nutri-

tion of the patient has the higher priority.

TEAMWORK

The nutritional care of a burn patient requires efficient

and conscientious teamwork. Many burn centers have

established standard guidelines for dietary care. All team

members should follow the individualized plans and goals

for a particular patient. All personnel should encourage

the patients to eat and provide them with psychological

support. The entire health team monitors the progress

and status of the patient to be certain that nutritional

needs are met. Weight status and caloric intake are the

two main criteria used. Weighing is done on a daily basis,

as is intake and output, and all pertinent information is

carefully recorded so that the diet therapy can be ad-

justed as needed.

NURSING IMPLICATIONS

Be aware that aggressive nutrition therapy is the major

part of care for a burn patient.

1. A loss of more than 10% of preburn body weight

places the person at high risk for sepsis and/or death.

2. Peak metabolic needs occur 6–10 days after the

injury.

3. Fluid loss is a grave concern immediately after a

burn.

4. Replacement of fluid and electrolyte losses is a major

concern to prevent hypovolemic shock.

5. Fats, which are calorie dense, help increase caloric

intake.

6. The burn patient is thirsty and dehydrated despite

the edema that may be present. If NPO (nothing to

eat or drink orally), good oral hygiene is necessary.

7. IV solutions of electrolytes, glucose, and especially

saline may be necessary. Potassium deficit may

occur.

8. Schedule dressing changes, pain medications, and

other measures far enough in advance of mealtime

that they will not interfere with meals.

9. Foods high in zinc increase wound healing. These in-

clude meat, liver, eggs, and seafood.

10. Early ambulation reduces calcium and protein losses

due to immobilization.

11. Renal calculi is a common occurrence in the immo-

bilized patient. A generous fluid intake is necessary.

12. “Fast” foods, favorite dishes from home, and any

other desired items should be encouraged.

13. Educate the patient and family about the importance

of diet to recovery.

14. Tube feedings or TPN, if needed for healing, should

be instituted.

PROGRESS CHECK ON ACTIVITY 1

TRUE/FALSE

Circle T for True and F for False.

1. T F Burn patients and surgery patients experience

many of the same changes.
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2. T F A first-degree burn is the most serious of burns.

3. T F Acute stress leads to nutritional deficits.

4. T F Burn patients have fewer nutritional problems

than psychological ones.

5. T F Burn patients have little difficulty in maintain-

ing an adequate diet if it is properly prepared

and served.

MULTIPLE CHOICE

Circle the letter of the correct answer.

6. The amount of trauma suffered by patients with

burns is dependent on:

a. the type of burn.

b. previous nutritional status.

c. age of the person.

d. all of these.

7. Burns of more than of body surface are

often fatal.

a. 15%

b. 25%

c. 50%

d. 10%

8. Nutritional requirements of burn patients are di-

rectly related to:

a. extent and degree.

b. type and site.

c. location and time.

d. age and previous health.

9. Energy expenditure increases in burn patients

range between:

a. 10%–20%.

b. 100%–1000%.

c. 500%–5000%.

d. 30%–3000%.

FILL-IN

10. List five interferences to successful feeding of

burn patients.

a.

b.

c.

d.

e.

11. Identify three sources of body weight loss of burn

patients.

a.

b.

c.

SITUATION

12. Lenny Lambrusco, age 10, has received second-

and third-degree burns over 40% of his body in an

accident. He weighs 77 pounds. Calculate the

amount of protein Lenny will need to repair and

replace damaged tissue.

13. List five nursing implications for nutrition that

must be observed in caring for a burn patient.

a.

b.

c.

d.

e.

AC T I VI T Y 2 : 

Diet and Immobilized Patients

INTRODUCTION

A surgical and medical patient may be temporarily immo-

bilized by being confined to bed. Older, chronically ill,

disabled, and handicapped patients may be immobilized

for many years. Some patients, such as those recovering

from strokes, may be gradually rehabilitated, progressing

from bed confinement to the use of a wheelchair,

crutches, and a cane and finally being able to walk freely.

During the immobilization period, there are four impor-

tant considerations in the patient’s nutritional and di-

etary care: nitrogen balance, calories, calcium intake,

and urinary and bowel functions.

NITROGEN BALANCE

Long-term bed confinement causes body muscle to atro-

phy, even in a healthy person. This process is character-

ized by a negative nitrogen balance (see Chapter 3). An

otherwise healthy person may lose about 2 to 3 g of nitro-

gen a day given an adequate calorie and protein intake.

This means a loss of 13 to 20 g of protein. To compensate

for that loss, the person must eat extra protein. A chron-

ically ill person confined to bed will also suffer skin le-

sions resulting from decubitus ulcers (bedsores). These

ulcers may be caused by prolonged pressure on some

areas of the skin or an infection that aggravates the

sloughing of skin cells. This skin sloughing can also con-

tribute to the negative nitrogen balance. During early im-

mobilization, muscle atrophy and skin sloughing cause a

nitrogen loss far exceeding protein intake; this loss can-

not be arrested even by a high protein intake. However,

over a long period, a high-protein diet can reverse mus-

cle loss and partially maintain the integrity of the skin.
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Actual skin breakdown can be avoided only by a combina-

tion of a high-protein diet, frequent position adjustment,

exercise (whenever feasible), special materials for sheets

and bedding, and good hygiene. As debilitated patients

stabilize, they excrete less nitrogen and can adapt to the

stress of illness. However, tissue atrophy and skin lesions

can continue and must be guarded against. Depending

on the clinical condition, immobilized patients need

70–120 g of protein a day. In addition, vitamin C intake

should be elevated to offset the increased stress.

CALORIES

The caloric intake of an immobilized patient is also very

important. It must be continuously monitored and ad-

justed to the clinical condition of the individual patient.

For example, a young athlete suffering from a bone frac-

ture will need a high caloric intake for recovery. Some pa-

tients continue to lose weight; some reasons include

catabolic and nonspecific effects of trauma and loss of

appetite. During the beginning of bed confinement,

weight loss may be avoided by a high caloric intake. As

the patient’s weight stabilizes, the caloric intake must

be adjusted to the patient’s condition. Patients undergo-

ing physical therapy work hard and may also need a high-

calorie diet. But an immobilized patient who is

recovering slowly, is quiet, and does very little exercise

needs a normal diet or a diet that is slightly low in calo-

ries to maintain body weight. Paralyzed patients can gain

weight easily because food is their main enjoyment, and

they are quite inactive. The excess weight will further

limit their activity. To prepare for rehabilitation and a

reasonable degree of mobility, paralyzed patients must

maintain their ideal weight.

CALCIUM

Bedridden patients have disturbed calcium metabolism,

especially patients with bone fractures. Calcium home-

ostasis is determined by a number of factors: bone in-

tegrity, serum calcium, intestinal function, adequacy of

active vitamin D, kidney function, and parathyroid ac-

tivity. Prolonged immobilization may lead to disorders re-

lated to excessive calcium: hypercalcemia, hypercalciuria,

metastatic calcification of soft tissues such as muscle and

kidney, and calcium stone formation in the bladder, kid-

ney, or urinary tract. Characteristic symptoms of hyper-

calcemia are nausea, vomiting, loss of appetite, excessive

thirst, excessive urination, headache, constipation, ab-

dominal pain, listlessness, malaise, dehydration, psy-

chosis, blunting of pain sensations, and coma. If

untreated, the condition can lead to kidney failure, high

blood pressure, seizures, and hearing loss. The treatment

(mainly rehydration) for acute hypercalcemia is as fol-

lows: (1) intravenous fluid therapy with saline; (2) intra-

venous diuretic medications and replacement of all

urinary loss of sodium, magnesium, and potassium; 

(3) replacement of any excessive urine loss by fluid (in-

travenous saline); and (4) implementation of a low-

calcium diet. If there is no response, other modes of

therapy are necessary. The long-term treatment for hy-

percalcemia involves: (1) mobilization as soon as possible;

(2) calcium intake kept at 500 to 800 mg/d (a low-

calcium diet may not be effective if volume expansion has

not been brought under control); and (3) phosphate sup-

plement, which helps some, but not all, patients.

URINARY AND BOWEL FUNCTIONS

An immobilized patient may have problems with the ex-

cretory system. The patient should drink a lot of fluid to

make certain that the bladder and kidneys are kept clear.

In patients with spinal cord injury, the loss of bladder

control may expose the genitourinary tract to a higher

risk of infection. When there is no hypercalcemia, the

immobilized patient may actually have reduced intake

and the decreased fluid intake may precipitate formation

of calcium stones. Because of the importance of hydra-

tion, the patient should be monitored with some record-

ing system either at home or in the hospital. The time

and amount of water taken in both beverage and food

should be estimated, and the time, frequency, and volume

of urination should be recorded.

Bowel movements of immobilized patients pose spe-

cial problems. Some develop diarrhea and others consti-

pation. Patients must avoid foods that tend to cause gas

or indigestion. They should also drink a lot of fluid, eat

an adequate amount of fiber, and establish good bowel

habits to avoid constipation.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. Four considerations in an immobilized patient’s

nutritional and diet care are:

a.

b.

c.

d.

2. Actual skin breakdown can be avoided only by a

combination of:

a.

b.

c.

d.

e.
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3. Calcium homeostasis is determined by factors

such as:

a.

b.

c.

d.

e.

f.

4. Diseases related to excessive calcium are:

a.

b.

c.

d.

5. Long-term treatment of hypercalcemia includes:

a.

b.

c.

TRUE/FALSE

Circle T for True and F for False.

6. T F Long-term bed confinement causes body mus-

cle to atrophy with a negative nitrogen loss of

at least 2–3 g of nitrogen a day.

7. T F A chronically ill person confined to bed suf-

fers skin lesions resulting from decubitus ul-

cers (bedsores).

8. T F During early immobilization, atrophy and skin

sloughing cause a severe negative nitrogen

loss.

9. T F Muscle loss from immobilized patients cannot

be reversed.

10. T F Immobilized patients need 70–120 g protein

a day with vitamin C supplement.

11. T F Calorie intake of immobilized patients must

be adjusted to the clinical conditions of the in-

dividual patient.

12. T F Prolonged immobilization may lead to obesity.

13. T F Immobilized patients should drink a lot of flu-

ids to make certain that the bladder and kid-

neys do not atrophy.

14. T F Intake of fluids for all immobilized patients is

basically the same.

15. T F Immobilized patients should avoid foods that

tend to produce gas or indigestion.

16. T F Immobilized patients should try to maintain

good bowel habits.

AC T I VI T Y 3: 

Diet and Mental Patients

INTRODUCTION

A large number of people in this country are confined to

mental institutions—half of all available hospital beds

are occupied by such patients. The adequacy of care pro-

vided in a mental institution has been subject to public

scrutiny for many years. Because of the complex social,

political, economic, and medical issues involved, this will

be a subject of controversy for many more years.

In many respects, mental patients do not differ from

normal people. They need human understanding and a

meaningful relationship with their environment and the

people around them. They have many of the same atti-

tudes to food as normal people, such as having food pref-

erences and responding to the attractiveness of foods

served (see Chapter 14). They need more than a well-

balanced diet, however. Food and eating are especially

important to them, because they are deprived of many of

the other joys of life. Contrary to past belief, proper care

can improve nutritional status in these patients, as evi-

denced by clinical studies.

In planning nutritional and dietary care of a mental

patient, a well-coordinated and concerted effort is needed

from every member of the health team, which may in-

clude a psychiatrist, nurse, social worker, therapist (occu-

pational, physical, or recreational), nutritionist, dietitian,

psychologist, clinical specialist, and health aides.

A patient needs total care, which requires several con-

siderations. One is the provision of adequate healthcare

facilities and programs. Once a patient has been admit-

ted to an institution, financial problems, family accep-

tance, and negative social attitudes toward mental illness

pose special problems for the patient. Regarding nutri-

tional care, a special diet therapy may be required. The

patient’s nutritional status and the need for rehabilitation

must be evaluated. In addition, feeding a mental patient

demands special procedures.

Care in mental institutions varies tremendously.

Although each state establishes guidelines for public as

well as private mental hospitals, numerous reports have

documented substandard or plainly deficient care pro-

vided by some institutions, both private and public. Many

criticisms are leveled at nutritional care.

In general, these hospitals are crowded and under-

budgeted. Food budgets in particular are grossly inade-

quate. Facilities and equipment are out of date, misused,

inadequate, and sometimes even decrepit. This pertains

to the kitchen layout, equipment, and serving utensils.

Dining environments are unsatisfactory. Dull dining

rooms, old and displaced draperies, uncomfortable chairs,

and even poor sanitation may add to an already depress-

ing environment.
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Staffs are undertrained and too small. This especially

applies to dietitians, nurses, nutritionists, and food ser-

vice managers. Many personnel lack the training for han-

dling feeding difficulties. As a result, nutritional and

dietary preparation, planning, and services suffer for se-

verely handicapped patients. For instance, the food tex-

ture may be inappropriate for patients having chewing or

swallowing difficulties. Cold foods, unattractive meals,

over- or undersalted foods, and lack of concern and care

in serving may all discourage patients from eating

adequately.

Clinical reports indicate that many hospitalized men-

tal patients have an unsatisfactory nutritional status. On

one hand, there may be overall undernourishment with

overt and covert signs. Emaciated patients may show a

lack of interest in food because they are worried, de-

pressed, tense, or anxious, or they may purposefully neg-

lect it. On the other hand, some patients are grossly

overweight for similar psychological reasons. They com-

pensate for emotional turmoil by eating constantly.

Patients with an unsatisfactory nutritional status need

an understanding and sympathetic staff. Some improve-

ment will always result if they are provided a good, nu-

tritious, balanced diet that is served in an attractive and

appetizing manner. These patients need both food and

emotional comforts. If they are happy, the undernour-

ished will eat more and the obese less.

There are some basic reasons why mental patients

have nutritional and dietary problems. First, they may

have eating handicaps, such as being unable to chew,

lacking hand and mouth coordination, and experiencing

pain in swallowing. The hospital staff may fail to correct

these conditions through neglect or understaffing.

Second, they may not like the foods they are served.

Third, these patients may have abnormal behavioral pat-

terns that inhibit their nutritional intake. The bizarre

eating behaviors of some mental patients constitute a

major challenge to nurses, dietitians, and aides. A dis-

cussion is provided in the following paragraphs.

CONFUSION ABOUT FOOD AND EATING

Patients may be uncertain about eating and unable to de-

cide what and when to eat and with whom. In some cases,

the patients forget how to eat foods such as artichokes or

grapefruit. Anxiety and hesitation prolong mealtime. These

patients cannot be pressured to finish meals even within

a reasonable period of time. If hurried, patients may dis-

card the foods, give them to a roommate, or try to bar-

gain with the nurse or dietitian. If the nurse or dietitian

knows the reasons behind such behavior, he or she can

talk to the patient, help the patient to select menu items,

and provide assistance if any difficulty in feeding arises. If

a group of patients tends to take a long time to eat, the

problem may be solved by letting them eat together at

mealtime, thus relieving the nurses from waiting.

MEALTIME MISBEHAVIOR

Mental patients may have many disrupting eating behav-

iors. These include throwing food and dishes, interfering

with other patients’ meals, playing with and discarding

food, and eating others’ leftovers. Patients may also ig-

nore personal cleanliness by spitting out food and catch-

ing food thrown in the air. This behavior may result from

defective mental coordination or be an expression of a

whole spectrum of emotional problems. The appropriate

remedy depends on whether mealtime misbehavior re-

sults from the mental derangement. If it does not, the

nurse and dietitian should apply interpersonal tech-

niques, such as ignoring the behavior. Using plastic or

paper utensils reduces danger and the cost of replacing

broken items.

FOOD REJECTION

Mental patients may refuse food for many reasons, some

of which are familiar and some of which are not. One fa-

miliar cause is the side effects of drugs that have been ad-

ministered. Also, vomiting and food intolerance may

make patients afraid to eat. The simplest reason for re-

duced food intake is that an overweight patient is follow-

ing a self-imposed regimen of weight reduction.

Reasons for reduced food intake peculiar to mental

patients include a malfunctioning hypothalamus. This

problem weakens hunger reactions, making the patient

want less food. A patient’s mental problems may also have

caused a loss of coordination, knowledge, or confidence

in food acceptance. Refusing food may be a simple rejec-

tion of what food represents to or evokes in the patient

(such as an event, guilt, or a lost relative). Finally, the pa-

tient may be suffering a multitude of psychological prob-

lems, such as depression, hearing voices, confusion,

hallucinations, and obsession.

A nurse, dietitian, or nutritionist will find several

guidelines useful in helping a patient accept food.

Frequent communication is highly desirable, because

talking demonstrates concern and will thus make a pa-

tient feel better. However, this communication should

never include accusations of bad behavior in relation to

food. Such accusations could cause the patient to reject

food again.

It should be ascertained if refusal of food is related to

a specific physiological disorder, because some patients

may be reluctant to mention it. In some cases, the use of

drugs or hormones (such as insulin) may increase a pa-

tient’s appetite. In others, forced feeding or assistance in

eating is required. A patient should never be made to feel

guilty or uncomfortable about any extra work that the

staff may have to perform to help the patient eat.

If a patient refuses food frequently, the meals missed

and the quantity of food involved should be recorded. For

instance, a patient may not like to eat at a certain time,
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and so the feeding time should be adjusted, if possible.

Also, an attempt must be made to replace missed meals.

In feeding mental patients, their emotional makeup

must be known. Defiance, submission, self-contempt, con-

stant demands for love and affection, and suspicion of food

poisoning are some characteristics of a disturbed person-

ality. Concerned staff and volunteers can use appropriate

communication to convince patients to eat and enjoy their

food, thus improving the quality of patients’ lives.

The eating environment must be pleasing, clean, con-

venient, gay, and comfortable with attractive pictures,

paintings, tables, and chairs. Group dining has proved

successful in improving the eating habits of patients.

They enjoy eating with other patients, relatives, and staff.

Thus, arrangements should be made so that they can eat

with others at regular intervals. Group dining may be

enhanced by having cafeteria-style meals that provide

patients with a wide variety of foods.

Other considerations in feeding mental patients are as

follows: (1) If the image of a prison or institution can be

transformed into that of a clinic, patients show appreci-

ation and improvement. (2) Obesity or weight gain may

be the result of extra foods given by relatives and night-

time staff. Such occurrences should be identified and

corrected. (3) Keeping a weight record is important to

make sure that the patient is not gaining or losing too

much weight. (4) Many patients are pleased and feel

needed when the hospital pays attention to their birth-

days and gives them special treats. The same applies to

holidays and festivals. There are some special consider-

ations in the dietary care of elderly mental patients. For

example, the psychiatric problems of depression, confu-

sion, anxiety, and suspicion in a mental patient are even

more exaggerated when the patient is older. These pa-

tients are generally overconcerned about the functions of

the alimentary tract. Their worry and concern can ag-

gravate intestinal motility and cause cramps and even

distension. Elderly mental patients also tend to need

more security and more of their favorite foods.

Depression and suspicion that food is poisoned may lead

them to refuse food often. As a result of confusion, elderly

patients may ignore food altogether.

In the last few years, psychotherapy, drugs (such as

sedatives and tranquilizers), and electric shock treat-

ment, which are now standard management programs,

have helped some patients to gain a semblance of nor-

malcy in their lives. As a result, many of these patients are

no longer institutionalized. Many discharged patients

who have an unsatisfactory nutritional status can be

taught to nourish themselves adequately. In fact, good

nutritional and dietary care with the proper vitamin and

mineral supplements may improve a patient’s psycho-

logical condition. However, many patients receive med-

ications that may harm their nutritional status.

These discharged patients have the same eating prob-

lems as those living in the hospital, and they need the

same remedies. Because many of these patients still at-

tend treatment centers and clinics and need occasional

hospitalization, some nurses and dietitians have suc-

ceeded in providing them with sound nutritional educa-

tion programs. Included in these programs are the

following:

1. Teaching some basic facts and skills about food bud-

geting, purchasing, and preparation. Many of these

patients have never cooked before or have not been

cooking for a while.

2. Teaching principles of nutritional needs.

3. Teaching known effects of drugs on nutritional status.

Practically all mental patients receive some medica-

tions; some profound effects of these drugs on nutri-

tional status are discussed in Chapters 10 and 14.

Teaching basic facts about food, such as proper sani-

tation and safety, meal planning, storage, freezing,

use of equipment, and so on.

NURSING IMPLICATIONS

General Guidelines

1. Recognize that appropriate nutrition therapy is a

major part of care for immobilized and mental

patients.

2. The plan of care and approaches may differ. Use what-

ever method and manner of feeding that is most

effective.

3. Check all medications that a patient is receiving;

some may interfere with nutritional status. Ask for

changes if warranted.

4. Provide nutrition education to patients, family, and

caregivers.

Some Specific Considerations

Immobilized Persons

1. Closely monitor hydration. Chart time and amount of

fluids ingested (including liquids in foods).

2. Observe the types and amounts of food consumed. Be

especially cognizant of protein intake, which should

be adjusted to patient’s condition. Chart concerns and

call attention to M.D. and RD if necessary.

3. Examine patient’s skin for signs of decubiti forma-

tion, change type of bedding used, and give frequent

position adjustments.

4. Increase protein and calorie intake. Add vitamin and

mineral supplements if not already part of therapy.

5. Monitor bowel habits (diarrhea or constipation may

be present), and adjust diet accordingly.

6. Bedridden patients have disturbed calcium metabo-

lism. Check for symptoms of hypercalcemia and de-

hydration. Rehydration is critical. A low-calcium diet

may be helpful.
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7. A reduced caloric intake may be indicated for those

who are immobilized for long periods (such as para-

lyzed patients). Excessive weight gain is common.

Identify “extras” brought in by well-meaning family

and friends (or staff), and correct. Keep a weight

record.

8. Adjust caloric intake to the clinical condition; young

people who will be immobilized for short periods of

time (such as with fractures) will need a higher calo-

rie diet than those of long-term patients.

Patients with Mental Deviations

The psychological aspects of feeding are very important

for this group of patients.

1. Monitor the patient’s weight, nutritional status, and

mental attitude and be prepared to intervene.

2. The eating environment should be pleasing, clean,

comfortable, and attractive.

3. The attitude of staff serving food should be pleasant,

cheerful, and helpful.

4. Pay careful attention to what is served: food should

be appropriate to the individual patient. For exam-

ple, a blanket low-sodium diet is unsuitable for all

patients.

5. The food should be prepared and served under san-

itary conditions. The dietary staff should be clean

and neat in appearance.

6. Pay careful attention to patient’s needs such as eat-

ing handicaps, lack of hand and mouth coordina-

tion, chewing and swallowing difficulties, food likes

and dislikes, sore mouths, edentulous, and so on.

7. Food should be served either hot or cold, as appro-

priate, and be seasoned well.

8. Be aware of the patients emotional status, such as

confusion, anxiety, suspicion, refusal to eat, and dis-

ruptive eating habits:

a. Techniques: establish communication lines, pro-

vide assistance with eating, help with food selec-

tion, and use behavioral strategies.

b. Record meals missed and quantity of uneaten

food. Attempt to replace missed meals. Force

feeding is a last resort.

9. Special care for the elderly:

a. All emotional and behavior problems are exag-

gerated in the elderly, especially depression, anx-

iety, confusion, suspicion, and refusal to eat.

b. The elderly are prone to overconcern regarding

bowel functions.

c. Techniques: provide more security, attempt to

gain trust, serve more favorite foods, and give ver-

bal reminders that they must eat.

10. Provide nutrition education to patient, family,

and/or caregivers. These patients go home, and most

need nutrition education on a range of topics, such

as what to feed, how much, and sanitation proce-

dures. (See list at the end of this activity for other

suggestions.)

11. Enlist the help of the clinical dietitian, if needed for

help with planning and handout materials. Group

sessions are usually well received. A translator may

be needed.

PROGRESS CHECK ON ACTIVITY 3

FILL-IN

1. The health team of a mental patient includes:

a.

b.

c.

d.

e.

f.

g.

h.

i.

2. Criticisms on nutritional care in mental institu-

tions include:

a.

b.

c.

3. Some of the basic reasons why mental patients

have nutritional and dietary problems are:

a.

b.

c.

4. General guidelines for nursing immobilized and

mental patients:

a.

b.

c.

d.

TRUE/FALSE

Circle T for True and F for False.

5. T F A malfunctioning hypothalamus causes a men-

tal patient to overeat.
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6. T F Mental patients’ disruptive mealtime behav-

ior is sometimes due to the dining room

environment.

7. T F Medications for mental patients may have side

effects that cause rejections of food.

8. T F Proper and frequent communication is highly

desirable in helping a mental patient accept

food.

9. T F Identification of causes for refusal of food is

critical in overcoming nutritional and dietary

problems in mental patients.

10. T F Physiological and psychological disorders

should be separated in treating mental pa-

tients’ nutritional and dietary problems.

11. T F Group eating is not effective in treating eat-

ing problems of mental patients.

12. T F Elderly mental patients should be treated the

same way as younger mental patients.

13. T F Psychotherapy, sedatives, tranquilizers, and

electric shock treatment are standard manage-

ment programs used to keep patients under

control.

14. T F Good nutritional and dietary care with the

proper vitamin and mineral supplements may

improve a mental patient’s psychological

condition.

AC T I VI T Y 4: 

Part I—Eating Disorders: Anorexia Nervosa

BACKGROUND INFORMATION

Anorexia nervosa refers to the clinical condition in which

a person voluntarily eats very little food (self-imposed

starvation). As a result, there is a large weight loss with

all of its concomitant symptoms. The disorder is more

common among females, especially teenage girls, al-

though it has been identified in men and older women.

Typically the teenage female patient comes from a mid-

dle- to upper-middle-class family. Before the problem oc-

curs, the patient is usually healthy and cooperative and

has made good progress in school. All indications point

to a “model” student and child. Then, the child develops

psychological problems leading her to resent her obesity

(which may be real or imagined) and embarks on a self-

prescribed starvation diet. She continues to abstain from

food even when she has achieved an ideal weight. After

that, her health deteriorates.

CLINICAL MANIFESTATIONS

The anorexic patient presents several clinical manifesta-

tions. Although the desire for food is present, the patient

refuses to eat and drink. Occasionally the patient has an

uncontrollable urge to gorge, which is followed by self-

induced vomiting. Because of this, anorexic patients may

lose 25%–35% of their body weight and become emaciated

and wasted. Electrolyte imbalances occur, and female

anorexic patients develop hair over different parts of their

body and cease to menstruate. Also present is decreased

body metabolism, cold hands and feet, decreased blood

pressure, and decreased sensitivity to insulin. Bone den-

sity is compromised, leading to stress fractures, espe-

cially in female athletes. The heart muscle becomes thin

and weak, the immune system is impaired, anemia devel-

ops, insomnia is common, and both men and women

lose their sex drives. Anorexic patients exhibit abnormal

behavior such as frequent self-induced vomiting, exces-

sive use of cathartics (laxatives), and overexercise (hy-

peractivity). In some patients, such actions may lead to

death.

A number of events can spark the beginning of a vol-

untary, continuous reduction of food intake. A worsening

mother-daughter relationship may set it off, or a sudden,

highly emotional conflict between the patient and some-

one else may do so. Other possible causes are an abrupt

failure in schoolwork and the emotional turmoil over be-

ginning or continuing a sexual relationship.

In-depth studies by psychologists and psychiatrists of

anorexic patients have indicated a common psychologi-

cal profile. These patients show a lack of feeling for

hunger, satiety, tiredness, and sometimes even physical

pain. They generally have a distorted image of their phys-

ical size. Some anorexic patients think that they are

40%–60% larger than they, in fact, are. Consequently, they

become obsessed with dieting. In addition, these patients

commonly feel inadequate in role identity, competence

(work or school performance), and effectiveness (in com-

munication, controlling events, etc.). This loss of faith in

personal ability leads to an attempt to control the envi-

ronment by controlling body weight. Food binges, guilt

about eating, and a reluctance to admit abnormal food

habits are the typical attitudes of anorexic patients to-

ward food.

Treatment for a patient with anorexia nervosa con-

sists of psychotherapy, behavior modification, drug ther-

apy, and hospitalization for refeedings. The treatment

objective of diet therapy and hospital feedings is to return

the patient to a normal diet and an appropriate, healthy

weight. A discussion of rehabilitative measures used in

hospitals follows.

HOSPITAL FEEDING

Patients with anorexia nervosa are best hospitalized, be-

cause the eating environment can be controlled and fam-

ily involvement is minimized. Some patients eat better in

a hospital because they do not have to make any deci-

sions about what and when to eat. In general, satisfactory

care requires careful planning, an experienced staff, and

a tremendous amount of concern and understanding.
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Once anorexia nervosa has been diagnosed, the first

major responsibility of the health team is to develop a

dietary and nutrition program. There should be com-

plete understanding and communication among the

health team members to avoid any inconsistency or fric-

tion. This is important, since the patient may try to ma-

nipulate healthcare personnel and parents in order to

avoid food intake and secure an opportunity to exercise.

Most anorexic patients want to maintain a starved ap-

pearance. The nurse can coordinate all activities to assure

that the program is implemented. The doctor should de-

scribe the treatment procedures to the patient, prefer-

ably in the presence of the primary nurse and the

dietitian or nutritionist.

Detailed procedures for feeding a hospitalized patient

with anorexia nervosa may be obtained from the refer-

ences at the end of this chapter. General guidelines are

given here.

The attending physician will prescribe a diet after

studying the patient’s condition. Most practitioners start

with a diet containing 1000–3000 kcal and progressively

increase the intake by 200 kcal every three or four days

until the daily intake is adequate for an acceptable weight

gain. A liquid diet may be more acceptable to the patient;

it appears to have fewer calories. To avoid any misunder-

standings, any changes in caloric intake must be made by

the doctor or an assigned coordinator in the form of a

written request. A cooperative patient can be fed three

main meals and occasionally a snack. Elimination of priv-

ileges followed by a gradual return of them for compli-

ance is a viable approach. The nurse should be fully

informed of the patient’s condition, including the treat-

ment protocol. Most importantly, the attending nurse

should monitor the patient’s eating behavior and pay full

attention to the following feeding routines.

1. Check that the foods served comply with the meal plan.

2. Pay attention to the patient’s hands constantly.

3. Assume a friendly and supportive attitude so that the

patient will not feel spied on.

4. Leave the room only in an emergency, since the pa-

tient may try to get rid of some foods.

5. Prevent food disposal by keeping any container (such

as a facial tissue box, a wastebasket, or a flower pot)

away from the patient during the meal and checking

the meal tray after the patient has finished eating.

The patient may hide food under napkins or smear it

under the bed, on the window sill, and so forth.

6. Permit a maximum of one hour for eating a meal.

7. If feasible, arrange for the patient to eat alone and be

monitored by the same nurse.

8. If possible, the patient should wear a pocketless hos-

pital gown while eating.

9. Insist that the patient rest for 

1

⁄2 to one hour after a

meal and does not leave the bed, since she may induce

vomiting.

Recovery is a long and difficult process that may

last from six months to one year or more. About

60%–70% of all patients may recover after several years

of treatment; the remaining patients may die. Real re-

covery is extremely important, since most of these pa-

tients tend to be mentally unstable, and the condition

will tend to recur at other stressful times in their lives.

NURSING IMPLICATIONS

1. All team members must be consistent and caring in

their handling of the feeding routines.

2. Patients may not manipulate or dictate food intake.

3. Feeding periods must be closely supervised.

4. Bathroom privileges must be denied for at least 30 min-

utes after a meal to prevent self-induced vomiting.

5. Major sleep disturbances that occur early in treat-

ment cease as the patient gains weight.

6. Avoid all conversation related to food or weight gain

while the patient is hospitalized, except as it relates to

an agreed-upon contract (“You have complied with

diet goals this week so you may [have] [get] [do] the

reward.”).

7. Nutrition education for patient and family can begin

when the patient is discharged.

8. Psychological counseling takes precedence over nu-

tritional counseling.

PROGRESS CHECK ON ACTIVITY 4, PART I

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Clinical manifestations of anorexia nervosa in-

clude all except which of these?

a. disinterest in food

b. hypotension

c. hyperactivity

d. amenorrhea

2. Typical mental attitudes of anorexic patients

include:

a. guilt.

b. denial.

c. inadequacy.

d. all of the above.

3. Prioritize the following treatment measures for

an anorexic patient:

a. diet therapy, drug therapy, psychotherapy

b. behavior modification, psychotherapy, diet

therapy

c. psychotherapy, behavior modification, drug

therapy, hospitalization

d. hospitalization, drug therapy, diet therapy,

psychotherapy
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4. The first responsibility of the health team as-

signed to care for an anorexic patient is to:

a. remove all sources of stimulation from patient.

b. develop a satisfactory nutrition program.

c. implement behavior modification techniques.

d. assign someone to carefully monitor the pa-

tient.

5. The initial diet therapy for an anorexic patient

consists of approximately ____ calories.

a. 1000–2000.

b. 2000–3000.

c. 3000–4000.

d. 4000–5000.

FILL-IN

6. Name five feeding routines that should be ob-

served by the nurse attending a patient with

anorexia nervosa.

a.

b.

c.

d.

e.

7. Name five important nursing implications to

observe when caring for persons with anorexia

nervosa.

a.

b.

c.

d.

e.

AC T I VI T Y 4: 

Part II—Other Eating Disorders

BACKGROUND INFORMATION

As more and more Americans, especially women, strive

for the “ideal” body, which is culturally defined as

“model” thin, or even thinner, the number of psycholog-

ical and physical illnesses from eating disorders contin-

ues to rise. The trend continues down to the elementary

school level, where girls as young as 9 or 10 are begin-

ning to diet. Young boys know that a major criterion for

social acceptance is a thin, muscular frame, and so they,

too, fall prey to eating disorders. Two widely practiced

behaviors for both sexes is cyclic dieting, which leads to

the chronic dieting syndrome; and the binge-and-purge

syndrome, bulimia nervosa. A brief description of each

and some suggestions for dietary management follow.

BULIMIA NERVOSA

This term is descriptive of the pattern of the disease.

Huge amounts of food (up to 5000 kcal in a single sitting,

eaten rapidly) are consumed. This is followed by feelings

of guilt and shame at the loss of control. In response to

these feelings and the need to purge the body of this vast

intake of food, the person practices self-induced vomit-

ing; uses laxatives, diuretics, or diet pills, and/or engages

in strenuous exercise. The effect of these behaviors on

the body is very damaging. The effect on the psyche is

also damaging, leading to loss of self-esteem and depres-

sion. Persons with bulimia usually keep it a guilt-ridden

secret until their symptoms become apparent.

Some of the physical symptoms of bulimia include:

1. Blood-shot eyes and broken blood vessels on the face.

Decayed teeth and eroded enamel on the teeth from

self-induced vomiting. There may also be bruises on

the hand that is used to induce the vomiting.

2. Sore throat, swollen salivary glands, and infrequently,

esophageal tears or ruptures of the gastric mucosa

3. Intestinal problems from overuse of laxatives.

4. Although fatigue is common, as is cessation of

menses, the weight fluctuates. Clients are not usu-

ally underweight or, if they are, they will cycle back to

their previous weight, and sometimes weigh more

than they did previously.

CHRONIC DIETING SYNDROME

This disorder, newly classified by the American

Psychiatric Association, is commonly called “compulsive

overeating.” It is a reaction to psychological stressors,

such as anxiety and emotional problems, or a need for

comfort. A great deal of compulsive overeating follows

very restrictive dieting practices in an attempt to reach

an unnatural and unrealistic weight goal. When failure

occurs, rebound eating follows. This creates the charac-

teristic weight cycling. Each time a cycle occurs the Basal

Metabolic Rate (BMR) drops, and in the next dieting

cycle, the weight comes off more slowly than before. Lean

body mass is also lost with each cycling, and it is not re-

gained with the refeeding. Body composition is altered.

MANAGEMENT OF BULIMIA AND

COMPULSIVE OVEREATING

Managing these eating disorders will require a con-

certed effort by the health team. As a rule, these clients

are not hospitalized; they are managed on an outpa-

tient basis. The approach is individualized to the client,
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and psychological treatment will be a priority. Clients

may receive antidepressant drug therapy along with

counseling. Nutrition education and counseling receive

high priority. Behavior modification is helpful. Support

groups and/or one-on-one counseling in combination

with other therapies and follow-up care are needed.

The strategies for nutrition management should in-

clude written material such as diet plans and behavioral

techniques. The client should keep a journal or log of

the food eaten and the things that he or she believes trig-

ger the eating frenzies. Diets should be planned to not go

below the average 1200–1500 kcal basal requirements.

Foods such as fruits, vegetables, and cereal grains that are

high in fiber are emphasized. Clients are advised to use

only those foods that are preportioned and only those

that are eaten with utensils (not finger foods). The diet

should follow the guidelines for nutrient distribution as

discussed in Chapters 7 and 14, with 50%–55% complex

carbohydrates, protein according to the RDA/DRI for

their age and size, and no more than 30% fat.

Students will find that many clients with eating dis-

orders are already knowledgeable about good weight-

management practices but are not able to follow them.

This is the challenge that health professionals face, but

these are serious health matters, and until the societal

pressures for excessive thinness are resolved, clients must

be assisted to change their individual attitudes and feel-

ings to a healthier outlook.

PROGRESS CHECK ON ACTIVITY 4, PART II

Self-Study

Situation: You have a friend whose 14-year-old daughter is caus-

ing her concern. She confides to you the following:

Jenny is so different lately; she has become quite secretive. She

has dark circles under her eyes, and her neck looks swollen.

I’ve asked her several times if she’s OK, and she says yes, she’s

just tired. I suppose she is, she eats pretty well and hasn’t lost

weight, but I think she must have trouble digesting her food. I

hear her in the bathroom after meals, and it sounds like she is

throwing up, but she says I’m mistaken. Do you think I should

force her to go to the doctor, or is this just a phase she’s going

through?

Based on your present knowledge of eating disorders, and

cognizant of the behaviors of adolescents, how will you answer

your friend?
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OBJECTIVES

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

following:

1. Describe the principles of diet therapy as they apply to sick children.

2. List the major factors that influence the recovery of a sick child.

3. Identify the causes of inadequate nutrient intake in sick children.

4. Assess the nutritional status of a sick child using the accepted standard

guidelines.

5. Identify behavioral patterns of the hospitalized child that may interfere

with nutrient intake.

6. Describe the measures by which the health team can facilitate a child’s

recovery from illness.

7. Discuss ways to involve caregivers in the nutritional treatment of a child

who is chronically or terminally ill.

8. Explain ways in which a child and his or her caregivers can be encouraged

to comply with a modified diet regime.

9. State measures by which the nutrient intake of a sick child can be

improved.

10. Identify the conditions for the use of special dietetic products.
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GLOSSARY

Anorexia: lack of appetite.

Assessment: to evaluate medical conditions including

nutritional status. Other definitions are possible. See

Chapter 8.

Casein: milk protein.

Handicap: permanent loss of physical, sensory, or devel-

opmental ability (such as mental retardation, behav-

ior disorder, or learning disability).

Lactose: milk sugar.

Low residue: low fiber and other undigestible materi-

als in food. Other definitions are possible. See

Chapter 17.

Medium-chain triglycerides (MCT): a form of fat that is

better absorbed than regular fats, and used in diseases

where there is malabsorption of ingested foods, espe-

cially fat.

Metabolic demand: body’s demand for both essential nu-

trients and other substances related to body chem-

istry such as lactic acid, water and electrolyte balance,

and so on.

Methionine: an amino acid.

Regression: retreat from present level of functioning to

past levels of behavior.

Rehabilitation: the restoration of eating abilities to preill-

ness levels.

Steatorrhea: a foamy, light-colored, foul-smelling stool

consisting primarily of undigested fats.

Terminal illness: any illness of long or short duration

with life-threatening outcome.

BACKGROUND INFORMATION

Diseases of infancy and childhood cause distress to all

those concerned with the well-being of children.

Managing these conditions requires more care than man-

aging similar conditions in adults. Children are particu-

larly vulnerable because their mental and physical

development may depend on the proper treatment. Diet

and nutritional therapy can play an important role in the

full recovery of a sick child.

In spite of advances in pediatric nutrition, we cannot

define the absolute nutrient requirements of a child at a

particular age. The latest published RDAs/DRIs serve as

convenient guidelines, but they do not necessarily corre-

spond to the optimal quantities for children. However, for

practical purposes, it is generally agreed that a diet meet-

ing the RDAs/DRIs and based on the basic food groups

satisfies the nutritional needs of all growing children.

The diet should also be appropriate to a child’s age and

stage of development. This type of diet is satisfactory for

normal and sick children. Details on diet planning are

presented in Chapter 1.

Nearly all principles of diet therapy that apply to a sick

adult also apply to a young patient. For example, perti-

nent factors for both groups of patients include personal

eating patterns, individual likes and dislikes, and the ne-

cessity of frequent diet counseling during a hospital stay.

Both children and adults, when ill, encounter the same

difficulties in eating well: fatigue, vomiting, nausea, poor

appetite, pain from the disease or treatment, drowsiness

from medications, fear, anxiety, and so on. Just as with

adult patients, the emotional, psychological, social, and

physical needs of sick children require careful consider-

ation. In some cases, these may be as important as the at-

tention devoted to the clinical management of the

ailment. In general, the principles of feeding a normal

child apply more strictly to a sick child.

The nutritional and dietary care of a sick child de-

pends on a number of factors:

1. The disease type, severity, and duration

2. The management strategy (such as the onset of symp-

toms, the treatment method)

3. The child’s age and growth pattern

4. The nutritional status of the child before and during

hospitalization

5. The need for rehabilitation

The major reasons why sick children do not have ad-

equate nutritional intake include the following:

1. A malfunctioning gastrointestinal system

2. High metabolic demands from stress and trauma

such as fever, infection, burns, or cancer

3. Excessive vomiting and diarrhea

4. Neurological and psychological disturbances that in-

terfere with eating, such as the inability to chew or

the fear of food

5. Specific nutritionally related diseases such as disor-

ders of the kidney, liver, or pancreas

Sometimes a child’s failure to eat cannot be traced

to any specific reason.

As in the case of an adult patient, the evaluation of

the nutritional status of a hospitalized child should in-

clude the following tools whenever feasible:

1. Anthropometric measurements: height (length),

weight, head circumference, appropriate measure-

ments of the arms, chest, and pelvis, and skin-fold

thickness

2. General body signs: muscle tone, activity, movement,

posture, condition of the hair, mouth (teeth and

gums), skin, ears, eyes

3. Laboratory studies: blood and urine analyses and bone

growth assessment using X-rays

There are other considerations that may have an in-

direct effect on the child’s nutritional well-being such as

secondhand smoke, lead poisoning, pre- and postnatal

cares, and so on.
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PROGRESS CHECK ON BACKGROUND INFORMATION

FILL-IN

1. List five illness factors that interfere with ade-

quate nutrient intake.

a.

b.

c.

d.

e.

2. List the three most commonly used guidelines for

evaluating nutritional status.

a.

b.

c.

TRUE/FALSE

Circle T for True and F for False.

3. T F The principles of diet therapy apply to children

as well as adults.

4. T F Diet therapy is based upon a balanced normal

diet.

5. T F The physical needs of the ill child should take

precedence over his or her psychosocial needs.

MULTIPLE CHOICE

Circle the letter of the correct answer.

6. The major reasons for development of malnutri-

tion in sick children include all of these except:

a. increased metabolism.

b. interferences with digestion and absorption.

c. constipation.

d. refusal to eat.

7. The dietary care of a sick child is formulated by

using:

a. the diagnosis of the disease.

b. the treatment of choice.

c. evaluation of previous and present nutritional

status.

d. all of the above.

AC T I VI T Y 1 : 

The Child, the Parents, and the Health Team

BEHAVIORAL PATTERNS OF THE

HOSPITALIZED CHILD

Problems that adult patients have in adjusting to hospi-

talization are more acute among children. Children are

exposed to a totally new environment without the com-

fort of their parents, especially the mother, and this emo-

tional stress is superimposed upon that caused by the

clinical condition. Children may also be frightened by

particular treatments and anxious about their outcome.

The presence of strangers may also be confusing.

Hospitalized children who become psychologically mal-

adjusted may be unable to express themselves well. They

need someone whom they trust and can talk to, espe-

cially when they have eating problems. In fact, some sick

children develop certain undesirable eating habits. On

the other hand, for some children with adjustment prob-

lems, food is the principal enjoyment.

Quite often children readopt some elementary feeding

practices that do not fit their age or stage of develop-

ment. For example, an older child may ask for a bottle in-

stead of accepting a cup and may refuse to eat chopped

foods, preferring liquid or pureed foods. Although fully

capable of self-feeding, the child may want to be fed.

Some children find reasons to reject food, even if it is

their favorite item and served in a familiar manner. They

may complain about the size of the portion or the flavor

of the food. Some older children may either refuse to eat

or eat too much. To help avoid these problems, new rou-

tines and ways of eating should not be forced upon these

children. Old eating habits should be accommodated

when possible.

The degree of feeding problems depends on the age

of the child, the disorder, the child’s past experience and

nutritional status, and the child’s social and emotional

makeup. Many young patients are cooperative and eat

well.

TEAMWORK

To provide optimal nutritional and dietary care for a sick

child, the health team, especially the nurse, dietitian, or

nutritionist, must like children and be willing to work

with them. For example, the nurse becomes familiar with

a child’s eating habits, preferences, reactions, and re-

marks about food. Conveying this information to the di-

etary staff helps them to prepare meals that the child will

like. Of course, the parents, especially the mother, can

provide much useful information about a child’s eating

habits. The health team must also occasionally yield to

children’s unreasonable demands, especially those of ter-

minally ill children.

The nurse probably plays the most important role in

ensuring that a child eats the foods that are served. When

the nurse relates to the child and is considerate and at-

tentive, the child is most likely to eat well. The nutri-

tionist, dietitian, and doctor depend on the nurse for

coordination and provision of optimal dietary care.

In hospitals where dietitians have many other respon-

sibilities, the suggestions, observations, and opinions of

the nurses are especially appreciated. A skillful and
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considerate nurse can help a child to recover more

quickly. Apart from ensuring an adequate intake of food,

the nurse monitors the fluid consumption of the child

and alerts the doctor and dietitian if the intake is poor.

In caring for a sick child, the health team must be

fully aware of the anxiety and concern of the parents.

Whenever feasible, members of the team should grant

parents’ requests for additional visiting hours, thereby

helping to fulfill the needs of both the parents and the

child. Because their child is ill, both parents have a de-

sire to talk with someone knowledgeable about the ill-

ness. The nurse, dietitian, or nutritionist should serve

as the contact. If the parents want to help in the feeding

of their child, they should be encouraged to do so and be-

come members of the health team. Further, the team

should keep the parents well informed if they are unable

to attend to their child. Parents are likely to be depressed

when their child is suffering from a terminal illness, and

in these instances the team should involve them in the

different facets of clinical care, especially the feeding

routine.

In sum, the health team shares the problems of the pa-

tient with the family and helps the family to overcome

psychological and emotional distress. The parents should

be taught to care for the child, and it is important that

they trust the doctor and other health personnel. Under

some circumstances (such as when the child suffers kid-

ney disease, brain damage, or other special disorders) the

team, especially the nurse, can assist the family in obtain-

ing applicable financial aid.

It is very important that the child and parents are

counseled together on the child’s nutrition and dietary

care. Sharing information and experience is important-

merely instructing the parents without explanation is

not sound nutritional education. During hospital feed-

ings, the nurse can make helpful observations about the

parent and child; for example, is the parent forcing the

child to eat? How extensive are the child’s feeding

tantrums and food manipulation? While the child is in

the hospital, the parents should be fully informed of the

child’s progress and adjustment, especially in regard to

nutrition and feeding. The mother should implement

recommended changes in eating routines after the child

has returned home.

NURSING IMPLICATIONS

These nursing implications are applicable to all types of

illness in children. Specific measures may be required

for specific disorders.

1. Identify eating patterns, such as amounts, times, types

of food, ethnic, cultural, and religious observances.

2. Make thorough initial physical assessments and

monitor height, weight, and other pertinent data

regularly.

3. Calculate caloric, fluid, and nutrient intake, and

thoroughly document these. Alert health team mem-

bers of changes as necessary.

4. Involve the child, parents, and caregivers in feeding

and care.

5. Explain all modifications of diet.

6. Give emotional support to the parents of ill children.

7. Establish a relationship of trust with both the par-

ents and the child.

8. Allow for regression during periods of illness.

9. Use play as a teaching strategy when a child’s condi-

tion permits.

10. Encourage interaction with other children.

11. Help the child to feel safe in the strange and new

environment of a hospital.

12. Allow expression of feelings.

13. Provide educational opportunities.

14. Realize the stressors of each age group.

15. Provide the assistance needed for coping with illness

or injury.

16. Accept the child’s (and parents’) negative reactions.

17. Allow choices in food whenever possible.

18. Be honest; for example, don’t say, “It will make you

well,” when it won’t.

19. Praise the child when the child does the best he or

she can.

20. Expect success; convey the impression to the child

that you are confident that the child can eat what

he or she needs.

21. Assist in securing financial support and referrals

when necessary, such as to state and local agencies

and social services.

PROGRESS CHECK ON ACTIVITY 1

FILL-IN

1. List five factors that may interfere with adequate

food intake in hospitalized children.

a.

b.

c.

d.

e.

2. Describe the nurse’s primary role as a member of

the health team in the feeding of sick children.
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3. List 10 measures that nurses should implement to

promote good nutrition in the ill child.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

AC T I VI T Y 2 : 

Special Considerations and Diet Therapy

SPECIAL CONSIDERATIONS

When children are required to eat a modified diet, they

may have to be reeducated about eating practices. To do

this, the health team must first become familiar with

the children’s normal ways of eating, upon which the

appropriate dietary changes must be based. If a child’s

hospital stay is long, the nutritional education pro-

gram may be more aggressive and systematic. De-

pending on the child’s age, teaching aids such as

movies, slides, and skits may be used. At the beginning

of diet modification, children should be given as much

freedom as possible in food selection so that they can

adjust to the new nutritional environment. Some chil-

dren like familiar foods such as peanut butter sand-

wiches, hamburgers, french fries, puddings, milk, soft

drinks, and cookies. If a child is expected to be hospi-

talized for only a short time and has neither a fluid nor

electrolyte imbalance, it may be advisable for the child

to eat his or her favorite foods even if they are not nu-

trient dense. When the child is recovering, the missing

nutrients can be made up. A sick child should not be

forced into new situations at mealtime, such as hav-

ing to eat new foods or having to eat foods cooked in an

unfamiliar way. Using different utensils than the child

is accustomed to and serving a combination of new and

familiar foods should also be avoided. A child’s attitude

toward any change in dietary routine should be care-

fully noted.

As indicated earlier, a sick child’s food preferences

should be noted by members of the health team and the

parents. It is also advisable to put the list in writing.

Children of ethnic origins may require special foods and

food preparation. However, even when these preferences

are taken into account, a child may find all food served

in the hospital undesirable. The child is most likely com-

paring hospital food to food at home, at fast-food chains,

or food served in school. Although the food choices for a

sick child are invariably limited, it is extremely important

to try to select a diet that has familiar foods that the child

will readily eat. Whenever a child does not eat, the rea-

sons should be ascertained and new techniques or ap-

proaches found for feeding. The child may simply have a

poor appetite or be too sick and anxious to eat. Different

methods of food serving may be used, including tube and

intravenous (IV) feedings. The oral feeding of a hospital-

ized child should never be forced. Avoid stern commands

such as “Drink your milk,” “Eat your fruits and vegeta-

bles,” “There must be no food left on the plate,’’ and

“There will be no dessert until you have finished eating

your meat and potatoes.” When a child does not eat all

the food on the plate, it may mean that the serving size

was too large.

Regular hospital procedures such as replacing dress-

ings, giving baths, drawing blood, IV adjustments,

drainage, or blood pressure measurements should not

interfere with mealtimes. The child should not be ex-

posed to pain or physiotherapy while eating.

Whether a child is sick or well, he or she must eat ap-

propriate amounts and kinds of food. Any nutritional

problem may become severe if a child is ill for an ex-

tended period of time. Ensuring that a child with a

lengthy illness eats a proper amount of food is always a

problem demanding constant attention.

There are several ways to improve a child’s eating and

acceptance of foods. The child can become involved in

the food-selection process by being provided with a se-

lective menu, cafeteria-style food service, fast-food

counter food service, or a play-setting food service.

Children love to get involved and will eat what they have

chosen.

Children, (especially anorexic children), generally pre-

fer certain eating practices. First, they like small, fre-

quent meals. Second, they like to eat family style or in

groups (especially with other sick children of the same

age). Sometimes the dietetic staff can save time by serv-

ing all young sick children in one place and at one time.

Third, children like to be fed by their parents.

A child’s food intake may be improved by:

1. Providing a cheerful eating environment (such as a

room having attractive draperies, comfortable chairs

and tables, and pleasing paintings), especially when

meals are served in a dining room.

2. Serving tasty, attractive foods, using creative menu

planning and food-preparation techniques for chil-

dren with such preferences.

3. Using occasions such as Christmas, Thanksgiving,

Halloween, Easter, and birthdays to give surprise par-

ties, which can improve appetites.
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DIET THERAPY AND DIETETIC PRODUCTS

The routine house diets (liquid, soft, and so on) described

in Chapter 14 are also applicable to children. Many ther-

apeutic diets (for treating diabetes, kidney problems,

heart problems, and so on) used to treat adult diseases are

also used with children, although some modifications

may be necessary. There are a number of home and com-

mercial formulas and diets that are used to feed infants,

children, and even adults. Commercially, many compa-

nies distribute such formulas to feed infants and chil-

dren with clinical problems such as low birth weights

and a number genetic disorders. Perhaps, the three best

known companies specialized in such products are: 

Mead Johnson, Abbot Nutrition, and Wyeth. Their re-

spective Web sites are: www.meadjohnson.com, www.

abbotnutrition.com, and www.wyeth.com. Space limita-

tion does not permit a listing of all relevant products.

Table 23-1 presents clinical indications for the use of spe-

cial dietetic products, examples, and the companies man-

ufacturing them.

To obtain details for such products, the Web sites of

the companies are the best resource.

DISCHARGE AND HOME NUTRITIONAL

SUPPORT

Planning for home care begins with the decision that the

child requires nutrition support at home. Discharge plan-

ning is a combined effort of physician, nurse, dietitian,

manager, providers of services and supplies, and the com-

pany or public agency responsible for payment. Home

nutrition supports consist of oral, enteral (tube), and/or

parental feedings. Oral feeding is simpler and less com-

plicated. The other two supports require training of the

patient and care provider and arrangement for home sup-

plies and services. We will discuss some basic consider-

ations in planning and training for home enteral or tube

feedings (HEN).

Many members of the healthcare team, including the

hospital dietitians, floor nurses, home care nurses, and

outpatient dietitians, provide teaching to the patient and

caregiver. A simple checklist may resemble the following*:

General Principles

1. Disease process and why HEN is needed

2. Formula type and feeding schedule

3. Clean technique, hand washing, cleaning utensils

4. Preparation and storage of formula, including mea-

suring formula and additives, and mixing formula

Specific Feeding Techniques

1. Preparation of each feeding:

a. Setting up and filling feeding set

b. Checking tube placement and gastric residuals

2. Operation of pump

3. Administration of feeding:

a. Patient position

b. Flushing the tube

c. Care of tube and equipment

d. Skin care

Problem Solving, Monitoring, and

Complications

1. Pump, alarms, feeding set

2. Gastrointestinal symptoms

3. Clogged tube

4. Displaced tube, aspiration, peritonitis

5. Nutritional status

6. Blood sugar increase or decrease

7. Fluid balance, intake and output, weight

*Source: Lifshitz F., Finch N, & Lifshitz J. (1991). Children’s Nutrition. Sudbury, MA: Jones and Bartlett Publishers.

TABLE 23-1 Indications for the Use of Commercial Formulas: A Partial Listing

Indications Products

For Healthy Normal and Premature Infants

Normal infants Enfamil (Mead Johnson), Similac (Abbot Nutrition)

Low birth weight infants Enfamil (Mead Johnson), SMA Premie (Wyeth)

For Infants with Clinical Disorders

Allergy ProSobee (Mead Johnson), Isomil (Abbot Nutrition)

Electrolyte solutions Rehydrate (Abbot Nutrition), Resol (Wyeth)

Fat malabsorption Portagen (Mead Johnson)

Inborn errors of metabolism

Amino acids Phenyl-Free 1 (Mead Johnson)

Carbohydrate ProSobee (Mead Johnson)

Solute regulated SMA (Wyeth)
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8. Assessment of skin at tube site

9. When to call nurse, nutritionist, and/or physician

Space limitation does not permit detailed discussion

of other aspects of home nutrition supports.

NURSING IMPLICATIONS

The responsibilities for nurses treating a sick child are as

follows:

1. Educate the parents and the child in the use of a

modified diet.

2. Do not change harmless eating habits or lifestyles.

3. Base dietary instruction on the child’s developmen-

tal stage, ability, readiness to learn, and appropriate

teaching aids.

4. Make changes slowly, noting and documenting

responses.

5. Understand the role of a nurse as the liaison or ac-

tivities coordinator among the child, caregiver,

physician, dietitian, and other health personnel. Be

aware that proper coordination assures a well-

nourished child.

6. Document reasons for noncompliance, implemen-

tation of new strategies, and any dietary revision.

7. Adjust drug administration and treatment or thera-

pies to avoid interference with mealtimes.

8. Relieve nausea and/or pain before meals are served.

9. Use mealtimes for teaching or socializing with other

children.

10. Encourage the child to become involved in his or

her own care and selection of foods.

11. Provide a clean and cheerful environment for eating.

PROGRESS CHECK ON ACTIVITY 2

Situation

Allen, age 5, is admitted to the hospital with severe burns. He

will be in the hospital several weeks. He is withdrawn and eat-

ing poorly, and appears very thin. Based on this information,

complete the following (use a separate sheet of paper for your

responses):

1. Describe data you would collect regarding his eat-

ing habits and general nutritional status.

2. Compare nutrient increases needed to the normal

growth and development needs of a 5-year-old.

3. List the general diet therapy appropriate for Allen

and give rationale.

4. Write a 1-day menu, including snacks, that fit the

diet therapy requirements.

5. Allen’s previous eating habits have not been ideal

and hospitalization has made them worse. Discuss

several ways to improve his intake.
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OBJECTIVES

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

following:

1. Explain the development of cystic fibrosis:

a. Incidence/organ involvement

b. Diagnosis

c. Clinical manifestations

d. Symptoms

e. Prognosis

f. Treatment

2. Provide the guidelines for dietary management of cystic fibrosis:

a. Identify the nutritional needs of the patient.

b. List the nutritional treatment goals.

c. Describe the diet therapy and rationale for the modification.

d. Explain at least three methods of improving nutrient intake.

e. Instruct the child and the family regarding food selection and use of

pancreatic enzymes.

f. Provide adequate support and guidance to the patient’s family.
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GLOSSARY

Azotorrhea: excess nitrogen in stools.

COPD: chronic obstructive pulmonary disease.

Etiology: the study of all factors involved in the develop-

ment of a disease, based on usual course of the disease.

Exocrine: process of externally secreting body substances

through a duct to the surface of an organ or tissue or

into a vessel.

Meconium: a material that collects in the intestines of the

fetus and forms the first stools of a newborn (texture

is normally thick and sticky; in cystic fibrosis it be-

comes hard, dry, and tenacious, and the infant is un-

able to pass it).

Mucus: viscous, slippery secretions of mucous mem-

branes and glands.

Prolapse: falling, sinking, or sliding of an organ from its

normal position in the body.

Pulmonary: pertaining to the lungs.

Steatorrhea: excess fat in stools.

Tenacious (adjective): grasping, holding, or immobilizing.

Tenacity (noun): process of grasping, holding, or immo-

bilizing.

Villi (pl): short filaments (or hair tufts) on the inside of

the intestine through which digested food substances

pass.

Viscid: sticky or glutinous.

BACKGROUND INFORMATION

OCCURRENCE AND TYPE OF DISORDERS

Among Caucasian children, cystic fibrosis (CF) is one of

the more frequent and lethal of inherited diseases. It is

estimated that about 1 child per 1500 to 3500 live births

is affected. Although cystic fibrosis is most common in

infants and children, it also occurs in adults. Two major

sites of this disease are the exocrine area of the pancreas

and the mucous and sweat glands of the body. The mu-

cous glands produce a tenacious and viscid mucous se-

cretion, and an excessive amount of sodium chloride is

found in the sweat. The patient may show any or all of the

following clinical manifestations:

1. Pulmonary disorder with recurrent infections and

other lung trouble leading to COPD

2. Pancreatic insufficiency resulting in a lack of diges-

tive enzymes. Steatorrhea and azotorrhea indicate

malabsorption of fat and protein.

3. Excessive electrolytes in sweat, especially chloride

4. Malnutrition

5. Failure to thrive

6. Salt depletion

7. Biliary cirrhosis

CLINICAL SYMPTOMS AND DIAGNOSIS

If the affected child is not treated, overt symptoms occur-

ring during the first year may include any or all of the

following:

1. Frequent, large bowel movements with foul odor

2. Substandard weight gain even with good appetite

3. Abdominal bloating

4. Moderate to severe steatorrhea, with stool fat about

three to five times normal

5. Frequent and excessive crying

6. Potential sodium deficiency and circulatory collapse

resulting from an excessive salt loss in sweat (espe-

cially in hot weather)

7. Frequent episodes of pneumonia characterized by

coughing and wheezing

This last symptom by itself can indicate cystic fibro-

sis. At present, the proper diagnosis of a child with

cystic fibrosis is determined from clinical symptoms,

the level of sodium chloride in the sweat, and X-rays

of the chest.

About 8%–12% of CF patients are diagnosed at birth be-

cause of a bowel obstruction (meconium ileus) caused by

a thickened meconium. There is now a blood-screening

assay test that can be done on newborns. The Cystic

Fibrosis Foundation (CFF) has approved this method.

The diagnosis is confirmed by two positive sweat tests

that measure the electrolyte chloride concentration in

the body perspiration. A drug, pilocorpine, is given to

stimulate perspiration, and the perspiration is collected

on a gauze and measured for electrolyte concentration.

A chloride measurement of 60 mmol/l is considered pos-

itive for CF. This early diagnosis is helpful, since the

proper nutritional and dietary care can be instituted early

to prevent suffering from undernourishment. In addi-

tion, other appropriate medical treatments can be ad-

ministered. At the time of this writing, improved medical

management has permitted an increasing number of pa-

tients to survive to adulthood, especially males.

PROGRESS CHECK ON BACKGROUND INFORMATION

FILL-IN

1. List five symptoms of cystic fibrosis that may be

observed during the first year of the child’s life.

a.

b.

c.

d.

e.
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MULTIPLE CHOICE

Circle the letter of the correct answer.

2. The clinical manifestations of cystic fibrosis in-

clude all except:

a. pulmonary infections, malabsorption, and

malnutrition.

b. coronary heart disease, acidosis, and

tuberculosis.

c. failure to thrive and electrolyte imbalance.

d. steatorrhea, bloating, and circulatory collapse.

3. The three determinations that are made for

proper diagnosis of cystic fibrosis are:

a. chest X-rays, stool cultures, and anthropomet-

ric measures.

b. clinical symptoms, sweat test, and chest X-

rays.

c. saliva test, sweat test, and CAT scan.

d. all of the above.

4. Which of the following indicators, when present

at birth, leads to the diagnosis of cystic fibrosis?

a. excessive sodium chloride in the sweat

b. excessive crying and wheezing

c. meconium ileus

d. steatorrhea

AC T I VI T Y 1 : 

Dietary Management of Cystic Fibrosis

NUTRITIONAL NEEDS AND GOALS OF 

DIET THERAPY

The nutritional needs of the cystic fibrosis patient must

include the following considerations:

1. The problem of recurrent infection is accompanied

by defective gastrointestinal functions, increasing the

child’s nutritional needs.

2. The child needs a working immune defense system for

survival. An adequate supply of essential nutrients is

necessary to assure sufficient production of antibod-

ies and phagocytic activity of white blood cells.

3. The child suffers from severe malabsorption because

of a lack of three pancreatic enzymes: lipase, trypsin,

and amylase.

Children with uncontrolled cystic fibrosis have a typ-

ical profile. They have a retarded body weight for their age

and height, with occasional arrested growth. They are

undersized, with a bloated belly and wasted arms and

legs, and they appear malnourished. Early diagnosis and

management can restore body size and the deposition of

muscle and fat. This allows the children to regain a nor-

mal appearance, although sexual development may be

delayed. However, complete recovery is possible in some

cases.

The goals of diet therapy in cases of cystic fibrosis are

the following:

1. Improve fat and protein absorption.

2. Decrease the frequency and bulk of stools.

3. Increase the body weight.

4. Control or prevent rectum prolapse.

5. Increase resistance to infection.

6. Control, prevent, or improve associated emotional

problems.

General feeding techniques may be used in feeding

these children.

USE OF PANCREATIC ENZYMES

Improvements in pancreatic enzyme replacements have

greatly benefited the CF child. The new ones are enteric-

coated “beads” encased in a capsule. The beads are pH

sensitive, dissolving only in an alkaline pH of 6 or more

(normal intestinal pH). They will not dissolve in the

stomach (which has a pH of 2). Viokase, Catazym, and

Pancrease are the most commonly used. They enable

the child to eat normally, as the enzyme dosage is large

enough to prevent malabsorption. Children under age

10 take the enzyme before meals; older children may

take it before or during meals. Infants are given a predi-

gested formula such as Pregestimil. See Table 23-1

(Infant Formulas, Manufacturers, and Uses) for more

information.

Enzyme replacement does not always work. Mal-

absorption may remain because of possible mucosal dam-

age, intestinal gland malfunctioning, and viscid mucous

coating the intestinal villi.

GENERAL FEEDING

Feeding a child with cystic fibrosis can be made easier in

several ways. Menu planning should be adapted to foods

that the child finds acceptable, the clinical condition of

the child, and the child’s response to enzyme treatment.

With the development of better enzyme replacements,

the diet for children with CF has improved. A normal

diet, with increases in nutrients to prevent weight loss

from malabsorption, is now used. It is increased above the

RDAs/DRIs for height-weight for age by 20%–50%, de-

pending on the child’s condition.

Medium-chain triglycerides (MCTs) facilitate fat ab-

sorption, and essential fatty acids prevent linoleic acid

deficiency. MCTs used in food preparation can increase

energy intake, promote weight gain, and reduce fat mal-

absorption problems.
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Protein malabsorption is mild and usually presents

no problem. However, in severe cases the child may lose

his or her appetite to the extent that the protein defi-

ciency must be treated. Several procedures can increase

the total calorie and protein intake.

One of these involves the addition of dry skim milk

powder fortified with fat-soluble vitamins to foods pre-

pared for regular meals. This can be done both at home

and in the hospital. It is an inexpensive, easy, and effec-

tive way to add calories and protein to the diet. Properly

timed snacks at home and in the hospital are also effec-

tive, if tolerated. However, the use of pancreatic enzymes

must be appropriately scheduled to improve the digestion

and absorption of these items.

To assist in increasing the protein-energy value of the

diet, the child should be provided with supplements:

1. A mixture of MCTs, oligosaccharides (a carbohydrate

chain composed of 4 to 10 glucose segments), beef

serum, and protein hydrolysates

2. Commercial nutrient-protein solutions such as

Pregestimil, Portagen, and Nutramigen

3. Fat and sugar added to foods if the child can tolerate

them

4. Water-miscible vitamins A, D, and E given at one to

three times the respective RDAs/DRIs

The CFF has approved for use a high-fat, high-

energy supplement to be given orally to CF patients. An 

8-ounce serving of the product contains 450 kcal, 13 g

protein, 43 g carbohydrate, and 25 g fat. In addition, it

contains 2500 IU vitamin A, 15 mg vitamin E, 200 IU vi-

tamin D, and linoleic acid. These micronutrients are im-

portant, as they are deficient due to malabsorption of fats.

In the study conducted by Rettammel, Marcus, et al., with

a grant from the CFF, the patients tolerated the supple-

ment well and showed improved nutritional status. The

brand name of the product is Calories Plus. The CFF guide-

lines for use of Calories Plus recommend its use after at-

tempts to increase weight by normal food intake have been

unsuccessful. The guidelines also recommend a gradual in-

crease in amounts given to children younger than 10, to

determine how well they tolerate the fat content.

If an infant is being treated, nutritional rehabilitation

may require 180–210 kcal/kg/day, while the caloric need

of an older child may be 80%–110% above the norm for

that age group.

Foods that are not tolerated by the child (such as raw

vegetables and high-fat items) must be identified. Some

cystic fibrosis patients get diarrhea when they eat rich

carbohydrate foods such as fruit, ice cream, or cookies.

They may be suffering a temporary carbohydrate intoler-

ance when this occurs. Lactase deficiency, which occurs

in about 1%–10% of the patients, is to blame. Special

formulas that are lactose free can be used for as long as

the intolerance persists.

A high ambient temperature may cause a child with

cystic fibrosis to lose electrolytes through sweating. Salty

foods such as peanuts, potato chips, and other items will

alleviate the problem if the foods are tolerated.

FAMILY INVOLVEMENT AND FOLLOW-UP

Parents and caregivers involved in the feeding and care

of the child with CF will need extensive dietary education

and counseling, especially in the use of supplement and

enzyme therapy. The child’s family should become in-

volved as early as possible. Merely handing the mother a

list of foods is not sufficient dietary education, since it

could result in the child being fed a lopsided diet that

omits some major food groups. Without appropriate in-

struction, family members cannot easily make substitu-

tions for various foods (such as for fat), and they may not

assess the nutritional intake correctly. Furthermore, con-

cessions may have to be made to the child’s demands oc-

casionally if an appropriate diet is to be implemented

effectively.

The dietitian, nutritionist, and nurse must work with

the family (especially the primary food provider). The es-

sentials of the Food Guide Pyramid should be taught, as

well as techniques of substituting acceptable nutritious

replacements for high-fat and poorly tolerated food items.

It should be emphasized that dietary planning for a cys-

tic fibrosis child takes into consideration the following

factors:

1. The food preferences of the child

2. Appropriate supplements and amounts to be given

3. Changes in appearance

4. Maintenance of a food record for reference so that

the nutritional status of the child can be assessed and

the nurse or dietitian can make suggestions

A prescheduled procedure (weekly or monthly

checkup) should be used to follow up on the progress of

a child being treated for cystic fibrosis. An evaluation of

nutritional status should be made that includes height,

weight, skin-fold measurement, and bone age. The in-

formation obtained should then be compared with stan-

dard values. Some practitioners recommend continuing

this evaluation for five years. The child’s dietary intake

and the nutritional education of the family should also be

assessed. If the condition of a child who has been feeling

well and who has had a good appetite should suddenly

deteriorate, immediate investigation and referral is nec-

essary. Complications such as infection or the ineffec-

tiveness of the diet may cause sudden changes.

Arrangements can be made so that such evaluations, as-

sessments, investigations, referrals, and emergency han-

dling can be done by a clinic, family physician, or other

health professional (nutritionist, dietitian, nurse, or pub-

lic health worker).
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NUTRITIONAL AND DIETARY MANAGEMENT

AT DIFFERENT STAGES OF CHILDHOOD

Infant

1. Pancreatic enzymes are given an hour or so before

feedings, milk or otherwise.

2. Depending on the clinical status, initial feedings may

include milk (breast or formula). Special commer-

cial formula may also be used, including Alimentum

(Ross) or Pregestimil (Mead Johnson).

3. Vitamins may be added as supplements.

4. A source of fluoride may be needed.

5. Extra salt will be needed as determined by the extent

of perspiration.

6. Standard solid foods are introduced as recommended

for normal infants. If high-calorie feedings are

needed, design meal plans accordingly. Also consider

the special need for salt.

7. Participation in available community programs is es-

sential. Appropriate public and private programs such

as WIC (Women, Infants, Children) programs, well-

baby clinics, clinics for children with special needs,

and special county programs for cystic fibrosis chil-

dren may be available.

Toddler

1. Continue with normal prescription of pancreatic

enzymes.

2. Inform parents about the reduction in growth and

appetite.

3. Offer standard age-designed diets for normal toddlers.

4. Schedule regular meals and snacks.

5. Discourage sweetened beverages and constant

snacking.

6. Continue vitamin and fluoride supplements if indi-

cated. Consider the need for high salt intake.

7. Continue participation in community programs.

Age Groups: Preschool, Child Care, and School

1. Provide a normal diet for age groups when at home.

Discourage sweetened beverages and continue vita-

min supplements if indicated.

2. Continue with prescribed consumption of pancreatic

enzymes.

3. When at child care center or schools, note the

following:

a. Parents have no control over what the child eats.

b. For most children, inform the care provider or

school of the special nutritional and dietary need.

c. In most cases, the prescribed diet should be high

in calories, protein and salt.

d. The care provider or school should be alerted to

the prescription of pancreatic enzymes.

Adolescent

This age group is independent and can usually take care

of their nutritional and dietary needs at home or at

school. However, note the following:

1. If applicable, they should learn to prepare easy high-

calorie foods.

2. Part of the calories may come from snacks and/or fast

foods.

3. Limit sweetened beverages.

4. They should learn, preferably from the health profes-

sions, about the significance of:

a. High caloric take

b. Pancreatic enzymes preparation

c. Vitamin and salt supplements

d. Growth spurt for adolescents and preadolescents

NURSING IMPLICATIONS

The responsibilities of the nurse for treating a child with

cystic fibrosis are as follows:

1. Maintain adequate nutrition:

a. Provide diet high in carbohydrate and protein; sup-

plement diet to increase intake.

b. Provide altered forms of fat as necessary.

c. Assure adequate salt intake.

d. Administer pancreatic enzymes with meals and

snacks.

e. Administer water-soluble vitamin and iron

supplements.

2. Promote growth and development by encouraging

optimal nutrition.

3. Provide support to the family, including references,

resources, support groups, and counseling.

4. Educate the child and the family:

a. Provide accurate information regarding diet and

rationale.

b. Teach the use of and proper administration of pan-

creatic enzymes.

c. Promote eating at the table to improve posture

and lung expansion.

d. Encourage good dental hygiene; cystic fibrosis

children may have unhealthy teeth because of de-

ficiencies in nutrition.

e. Encourage high fluid intake to assist in liquefying

secretions.

f. Encourage optimal nutritional status as a means of

preventing rectal prolapse.

g. Employ strategies to improve child’s appetite.
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PROGRESS CHECK ON ACTIVITY 1

Situation

Susie is a 10-year-old girl with cystic fibrosis who is hospital-

ized with a severe upper respiratory infection. She has poor

muscle development and tires easily. She is 42 inches tall and

weighs 50 pounds. Based on your knowledge of growth and de-

velopment patterns in children and the etiology of cystic fibro-

sis, answer the following questions:

1. Are Susie’s height and weight appropriate for her

age? Explain. 

2. Susie has chronic diarrhea, and is acting lethargi-

cally. To what factors would each of these devia-

tions be attributed? 

3. List the diet modifications and the reasons they are

necessary for restoring adequate nutrition to Susie.

4. Susie’s appetite is very poor. List several things

you can do to tempt her to eat. 

5. Outline a day’s food plan for Susie. Check the

amount of protein and calories by calculating the

total food values. 
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OBJECTIVES

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

following:

1. Describe the etiology of celiac disease.

2. Explain the role of gluten in the pathophysiology of celiac disease.

3. Identify the sources of gluten.

4. Plan a gluten-free diet.

5. Provide adequate substitutes in the diet that enable the individual with

celiac disease to meet his or her RDAs/DRIs.

6. Teach parents or caregivers the specifics of dietary control and methods of

dietary compliance.

7. Alert adults with celiac disease of the necessity of strict adherence to the

diet and methods of dietary compliance.

GLOSSARY

Atrophy: decrease in size of a developed organ or tissue; wasting.

Cheilosis: cracking open and dry scaling of the lips and angles of the mouth.

Emaciation: a wasted condition of the body; excessively lean.
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Enteropathy: any disease of the intestine, such as celiac

disease.

Glossitis: inflammation of the tongue.

Hyperosmolarity: abnormally high (increased) concentra-

tion of a solution.

Jejunum: part of the small intestine that extends from the

duodenum to the ileum of the intestine; jejunal: of, or

relating to the jejunum.

Lumen: the cavity or channel within a tube or tubular

organ, as in blood vessel or intestine.

Macrocytic anemia: anemia marked by abnormally large

red blood cells.

Microcytic anemia: anemia marked by abnormally small

red blood cells.

Villi: threadlike projections covering the lining of the

small intestine and serving as sites for the absorption

of nutrients.

BACKGROUND INFORMATION

Part of the information in this chapter has been modified

from the fact sheet on celiac disease distributed by the

National Institute of Health (www.nih.gov).

Celiac disease results from a patient’s sensitivity to a

flour protein (gluten). Flour is made up of about 10%

protein. Celiac disease has many names: gluten (or

gluten-induced) enteropathy, nontropical sprue, and

celiac sprue. This disease tends to run in families.

A jejunal biopsy of a patient with celiac disease invari-

ably shows mucosal atrophy of the small intestine. The

cells, instead of being columnar, are squamous (flat).

These abnormal cells secrete only small amounts of di-

gestive enzymes. Villi are also lacking in the intestine.

Medical records indicate that before the cause of celiac

disease was identified, only children were suspected to

have this disease. At present, adults with symptoms and

positive identification from intestinal biopsy are classified

as having adult celiac disease, especially if they respond

to gluten-free diets.

Apart from using the references at the end of this

chapter to find more details on celiac disease, the pri-

vate organizations list below are an excellent source for

details on the disorder.

1. Celiac Disease Foundation. www.celiac.org

2. Celiac Sprue Association/USA Inc. www.csaceliacs.org

AC T I VI T Y 1 : 

Dietary Management of Celiac Disease

SYMPTOMS

The symptoms exhibited by a patient with celiac disease

are diarrhea, steatorrhea, two to four bowel movements

daily, loss of appetite and weight, emaciation; and in chil-

dren, failure to thrive (such children typically have “pot

bellies”). Children’s growth is retarded because of the in-

competent mucosa, which causes severe malabsorption.

When the fat is not absorbed, it is moved to the large in-

testine and becomes emulsified by bile and calcium salts.

The odor of the stool is caused by large amounts of fatty

acids. The unabsorbed carbohydrates are fermented by

the bacteria in the large intestine, producing gas and oc-

casional abdominal cramps. Hyperosmolarity induces the

colon to secrete water and electrolytes into the lumen.

The patient may show many malnutrition symptoms, in-

cluding bone pain and tetany, anemia, rough skin, and

lowered prothrombin time. Most adult patients have iron

and folic acid deficiencies, with microcytic and macro-

cytic anemias. Symptoms such as cheilosis and glossi-

tis, caused by water-soluble vitamin deficiencies, may

also be present.

Dermatitis herpetiformis (DH) is a severe, itchy, blis-

tering skin manifestation of celiac disease. Not all people

with celiac disease develop dermatitis herpetiformis. The

rash usually occurs on the elbows, knees, and buttocks.

Unlike other forms of celiac disease, the range of intes-

tinal abnormalities in DH is highly variable, from mini-

mal to severe. Only about 20% of people with DH have

intestinal symptoms of celiac disease.

To diagnose DH, the doctor will test the person’s blood

for autoantibodies related to celiac disease and will biopsy

the person’s skin. If the antibody tests are positive and the

skin biopsy has the typical findings of DH, patients do

not need to have an intestinal biopsy. Both the skin dis-

ease and the intestinal disease respond to a gluten-free

diet and recur if gluten is added back into the diet. In ad-

dition, the rash symptoms can be controlled with medica-

tions such as dapsone (4Ј,4Јdiamino-diphenylsuphone).

However, dapsone does not treat the intestinal condition,

and people with DH should also maintain a special diet

as explained below.

PRINCIPLES OF DIET THERAPY

The basic principle of diet therapy for celiac disease is to

exclude all foods containing gluten—chiefly buckwheat,

malt, oats, rye, barley, and wheat. The patient’s response

to such a regimen is dramatic. A child shows improve-

ment in one to two weeks, while an adult takes one to

three months for visible improvement. In either case,

symptoms gradually disappear. With the child patient,

there is weight gain and thriving, and diarrhea and steat-

orrhea clear up. The mucosal changes will also return

to normal after a gluten-free diet. The degree of improve-

ment is directly related to the extent the patient adheres

to the diet. The therapy can be proven to be curing the

disease if symptoms reappear when the patient returns to

a regular diet.
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For most people, following this diet will stop symp-

toms, heal existing intestinal damage, and prevent

further damage. Improvements begin within days of

starting the diet. The small intestine is usually completely

healed in 3 to 6 months in children and younger adults

and within 2 years for older adults. Healed means a per-

son now has villi that can absorb nutrients from food

into the bloodstream.

To stay well, people with celiac disease must avoid

gluten for the rest of their lives. Eating any gluten, no

matter how small an amount, can damage the small in-

testine. The damage will occur in anyone with the dis-

ease, including people without noticeable symptoms.

Depending on a person’s age at diagnosis, some prob-

lems will not improve, such as delayed growth and tooth

discoloration.

Some people with celiac disease show no improve-

ment on the gluten-free diet. This condition is called un-

responsive celiac disease. The most common reason for

poor response is that small amounts of gluten are still

present in the diet. Advice from a dietitian who is skilled

in educating patients about the gluten-free diet is essen-

tial to achieve the best results.

Rarely, the intestinal injury will continue despite a

strictly gluten-free diet. People in this situation have se-

verely damaged intestines that cannot heal. Because their

intestines are not absorbing enough nutrients, they may

need to receive nutrients directly into their bloodstream

through a vein, or intravenously. People with this condi-

tion may need to be evaluated for complications of the

disease.

Table 25-1 lists those foods that are permitted or pro-

hibited in a gluten-restricted diet. Table 25-2 provides a

sample meal plan for such a diet.

PATIENT EDUCATION

After celiac disease has been diagnosed, patients should

be educated about its cause and treatment. Patients

who understand this illness are much more likely to

follow a prescribed diet. They should first be taught

that adherence to a gluten-free or gluten-restricted

diet is essential. If the patients also have lactose 

intolerance (as is sometimes the case), the necessity

of avoiding milk and milk products must also be

emphasized.

Patients should be forewarned of the great difficulty in

following a gluten-restricted diet. Buckwheat, malt, oats,

barley, rye, and wheat all contain gluten and are exten-

sively used in different food products. Patients must

therefore be taught to read all labels on prepared and

packaged foods to ascertain if they contain gluten.

Gluten-free wheat products are commercially available

for those on special diets. In addition, potato, rice, corn,

soybean flours, and tapioca may be substituted.

If a patient is already malnourished when treatment

begins, an aggressive nutritional rehabilitation regimen

should be instituted. This includes high amounts of calo-

ries, protein, vitamins, and minerals. It should also

provide fluids and electrolyte compensation (with spe-

cial attention to potassium, magnesium, and calcium).

Medium-chain triglycerides (MCTs) should also be

included. A gluten-restricted diet may be deficient in

thiamin (vitamin B

1

) and should include vitamin

supplements.

All patients should be taught to plan their menus in

accordance with some food guides to achieve their daily

RDAs. Health professionals should help the patient in

this planning.

NURSING IMPLICATIONS

The responsibilities of the nurse to patients with celiac

disease are listed below.

1. Emphasize to parents and child the importance of

complying with diet therapy to treat the disease.

2. Explain the disease etiology to the parents, especially

the specific role of gluten in the pathophysiology.

3. Advise the patient and parents regarding the neces-

sity of reading all food labels carefully.

4. Explain the necessity of any other restrictions that

may be placed on the diet owing to the child’s con-

dition, such as low-residue, lactose-free diets.

5. Recommend that the diet be continued for a life-

time.

6. Provide a gluten-free diet tailored to the child’s ap-

petite and capacity to absorb; emphasize suitable

substitutes.

7. Arrange for conferences with the dietitian, caregiver,

child, and nurse to coordinate care.

8. Administer aqueous vitamin-mineral supplements

as ordered; request prescription for supplements if

child’s intake is poor.

9. Monitor fluid and food intake carefully, and docu-

ment well.

10. Teach parents or caregivers specifics of dietary con-

trol; provide a written list of common food sources

of gluten.

11. Emphasize other dietary principles, such as high-

calorie, high-protein, low-residue diets.

12. Emphasize the importance of good health in pre-

venting infections, the dangers of fasting, and drug

and food interactions.

13. Make referrals for financial aid or additional dietary

counseling, and follow up after patient is discharged.

14. Assist the parents and the child in adjusting to life-

long regimes; be positive about dietary treatment.

15. Recommend the now-available home test kit for

gluten detection.
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TABLE 25-1 Foods Permitted and Prohibited in a Gluten-Restricted Diet

Food Group Foods Permitted Foods Prohibited

Meat, poultry Those prepared without prohibited grains All products using prohibited flours, 

or their flours including Swiss steak, chili con carne,

commercial sausages (e.g., weiners),

gravies, sauces, stews, batter, stuffings,

croquettes

Fish All fish and shellfish containing no Any product made with the restricted 

restricted grains or their flours grains and flours, e.g., wheat-flour-

breaded fish sticks and shrimp

Cheese All not specifically prohibited Processed cheese and cheese spread 

prepared with gluten as a stabilizer

Eggs All frozen and fresh eggs and egg substitutes All others

without restricted grains or their flours

Textured vegetable proteins All those made from soy ingredients All others

Milk, milk products Milkshakes, milk, cream, buttermilk, Malted milk

plain yogurt, cheese, cream cheese, 

processed cheese foods, cottage cheese

Fats, oils Butter, margarine, cream and cream Salad dressings thickened with wheat or

substitutes; bacon; olive oil, vegetable oil, rye products; cream, butter, white sauce 

salad oil; vegetable (hydrogenated) made with forbidden flour

shortening; mayonnaise

Cereals All cereals made from corn and rice, e.g., All cereals containing prohibited grains, 

Sugar Pops, Rice Krispies, Corn Chex, e.g., Cream of Wheat

Corn Flakes, Puffed Rice, Frosted Flakes, 

Cream of Rice, grits, hominy, and cornmeal

Bread Muffins, pone, and corn bread prepared with- All products made from prohibited grains, 

out wheat flour; rolls, muffins, and breads e.g., sweet rolls, crackers, muffins, pre-

prepared with cornmeal, cornstarch, pared mixes, bread crumbs, commercial 

lima bean flour, and arrowroot; rice pan- yeast breads

cakes; products made with low-gluten 

wheat starch

Vegetables, vegetable juices All vegetables and juices; sauces made with Vegetables prepared with cracker crumbs, 

potato flour or cornstarch may be used bread, or cream sauces thickened with

prohibited flours or cereals

Fruits, fruit juices All fruits and juices Fruit sauces thickened with prohibited

grains

Potatoes or substitutes Potatoes, rice, grits, corn, sweet potatoes, Pasta

dried peas and beans

Sweets All unless specifically prohibited Candies and chocolate syrup with bases 

made from prohibited grains

Soups Cream or vegetable soups thickened with Milk and cream soups; bouillon cubes or

cornstarch or potato flour; meat stock; powdered soups; canned soups; soups 

clear broths with prohibited grain products; soups

thickened with wheat flour

Beverages Coffee, tea, cocoa, chocolate, carbonated Ale, beer, malted milk; instant cocoa, 

beverages, milk, Kool-Aid coffee, or tea; cereal beverages; milk 

shakes; others including Ovaltine,

Postum

Desserts Products made with permitted grains; plain or All products made with prohibited grains, 

fruit-flavored gelatin; homemade ice, ice e.g., pastries (cakes), desserts (ice cream 

cream, sherbet, Popsicles, cornstarch, rice cones, sherbet), prepared mixes

and tapioca puddings; cakes, pies, and 

cookies, using water, sugar, and fruits

Miscellaneous Herbs, pepper, olives, salt, vinegar, catsup, Creamed and scalloped foods; au gratin 

pickles, relishes, spices, sauces prepared dishes, rarebit; fritters, timbales, malt 

from permitted grains and their flours; products, prepared mixes of all kinds; 

peanut butter, nuts, flavoring extracts, condiments prepared with gluten base

popcorn
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PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. Gluten is found in:

a. wheat, rye, oats, barley.

b. rice, potato, corn, beans.

c. milk and meat.

d. all of the above.

2. Jane has been diagnosed as having celiac disease.

Which of the following snacks would be suitable

for her to have in nursery school?

a. malted milk shake

b. popcorn and apple slices

c. hot dog with catsup

d. graham crackers and peanut butter

3. Diet therapy for celiac disease is continued:

a. indefinitely.

b. until patient is middle-aged.

c. through prepubertal growth spurt.

d. for at least six weeks.

Situation

Mrs. Jones, age 30, was recently diagnosed as having adult celiac

disease, and her physician ordered a gluten-free diet. She recog-

nizes you as a health professional and states that she is quite ap-

prehensive about her diet. Counsel her regarding the following:

4. Explain what gluten is and why it is restricted.

5. Because Mrs. Jones works outside the home, she

will be eating lunch away from home. Provide

lunch suggestions that conform to her diet.

6. Name at least six typical foods containing gluten

for Mrs. Jones. 

7. List the cereal grains that can be used on Mrs.

Jones’s diet. 

8. Name at least five hidden food sources of gluten.

TABLE 25-2 Sample Meal Plan for a Gluten-Restricted Diet

Breakfast Lunch Dinner

Juice Meat Meat, fish, or poultry

Cereal, hot or dry* Potato Potato

Scrambled egg(s) Vegetable Vegetable

Corn bread (special) Salad with dressing Juice

Margarine Fruit or dessert Fruit or dessert

Jelly Corn bread Corn bread

Milk Margarine Margarine

Coffee or tea Milk Milk

Sugar Beverage Beverage

Cream Cream Cream

Salt, pepper Sugar Sugar

Salt, pepper Salt, pepper

*From permitted cereals. See Table 22-1.

61370_CH25_369_376.qxd 4/14/09 10:45 AM Page 373

374 PART IV DIET THERAPY AND CHILDHOOD DISEASES

9. Mrs. Jones states that she is also lactose intoler-

ant. What additional foods must be omitted from

her diet? 

10. Would you recommend that Mrs. Jones add

medium-chain triglycerides to her diet? Explain.

OPTIONAL EXERCISE

Write down all the foods you ate yesterday. Change the

menu to make it gluten free.

AC T I VI T Y 2 : 

Screening, Occurrence, and Complications

SCREENING

Screening for celiac disease involves testing asympto-

matic people for the antibodies to gluten. Americans are

not routinely screened for celiac disease. However, be-

cause celiac disease is hereditary, family members—

particularly first-degree relatives—of people who have

been diagnosed may need to be tested for the disease.

About 10% of an affected person’s first-degree relatives

(parents, siblings, or children) will also have the disease.

The longer a person goes undiagnosed and untreated,

the greater the chance of developing malnutrition and

other complications.

In Italy, where celiac disease is common, all children

are screened by age 6 years so that even asymptomatic

disease is caught early. In addition, Italians of any age

are tested for the disease as soon as they show symptoms.

As a result of this vigilance, the time between when symp-

toms begin and the disease is diagnosed is usually only

2 to 3 weeks. In the United States, the time between the

first symptoms and diagnosis averages about 10 years.

According to the NIH, data on the prevalence of celiac

disease is spotty. In Italy about 1 in 250 people, and in

Ireland about 1 in 300 people, have celiac disease. Recent

studies have shown that it may be more common in

Africa, South America, and Asia than previously believed.

Until recently, celiac disease was thought to be un-

common in the United States. However, studies have

shown that celiac disease is very common. Recent find-

ings estimate about 2 million people in the United States

have celiac disease, or about 1 in 133 people. Among peo-

ple who have a first-degree relative diagnosed with celiac

disease, as many as 1 in 22 people may have the disease.

Celiac disease could be underdiagnosed in the United

States for a number of reasons:

• Celiac symptoms can be attributed to other problems.

• Many doctors are not knowledgeable about the disease.

• Only a handful of U.S. laboratories are experienced

and skilled in testing for celiac disease.

More research is needed to find out the true preva-

lence of celiac disease among Americans.

COMPLICATIONS

Damage to the small intestine and the resulting prob-

lems with nutrient absorption put a person with celiac

disease at risk for several diseases and health problems:

• Lymphoma and adenocarcinoma are types of cancer

that can develop in the intestine.

• Osteoporosis is a condition in which the bones become

weak, brittle, and prone to breaking. Poor calcium ab-

sorption is a contributing factor to osteoporosis.

• Miscarriage and congenital malformation of the baby,

such as neural tube defects, are risks for untreated

pregnant women with celiac disease because of mal-

absorption of nutrients.

• Short stature results when childhood celiac disease

prevents nutrient absorption during the years when

nutrition is critical to a child’s normal growth and de-

velopment. Children who are diagnosed and treated

before their growth stops may have a catch-up period.

• Seizures, or convulsions, result from inadequate ab-

sorption of folic acid. Lack of folic acid causes calcium

deposits, called calcifications, to form in the brain,

which in turn cause seizures.

NURSING IMPLICATIONS

Some points in patient counseling:

1. People with celiac disease cannot tolerate gluten, a

protein in wheat, rye, barley, and possibly oats.
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2. Celiac disease damages the small intestine and inter-

feres with nutrient absorption.

3. Treatment is important because people with celiac

disease could develop such complications as cancer,

osteoporosis, anemia, and seizures.

4. A person with celiac disease may or may not have

symptoms.

5. Diagnosis involves blood tests and biopsy.

6. Because celiac disease is hereditary, family members

of a person with celiac disease may need to be tested.

7. Celiac disease is treated by eliminating all gluten from

the diet. The gluten-free diet is a lifetime requirement.

PROGRESS CHECK ON ACTIVITY 2

TRUE/FALSE

Circle T for True and F for False.

1. T F About 10% of an celiac-affected person’s first-

degree relatives (parents, siblings, or children)

will also have the disease.

2. T F Celiac disease is usually diagnosed in the first

6 months of life.

3. T F Gluten is a protein found in rye, wheat, oats,

and rice.

4. T F Celiac disease damages the small intestine and

interferes with nutrient absorption.

5. T F People with celiac disease can develop such

complications as cancer, osteoporosis, anemia,

miscarriage, congenital malformation of the

baby, short stature, convulsions, and seizures.

6. T F Diagnosis involves blood tests such as anti-

body tests against gluten and biopsy.

7. T F Persons diagnosed with celiac disease must

stay on a gluten-free diet the rest of their lives.

FILL-IN

8. Celiac disease could be underdiagnosed in the

United States for a number of reasons:

a.

b.

c.
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OBJECTIVES

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

following:

1. Describe the effects of congenital heart disease upon the nutritional sta-

tus of children.

2. List three reasons for growth retardation in a child with congenital heart

disease.

3. Identify the four major nutritional problems to be considered for patients

with congenital heart disease.

4. Explain the appropriate diet therapy for congenital heart disease, and

give supporting rationale.

5. Describe formulas and supplements used for infants with congenital heart

disease.

6. Evaluate the introduction of solid foods and precautions used when feeding.

7. Compare the feeding problems encountered in a child with a defective

heart to those of normal children.

8. Describe methods of maintaining optimum nutritional status in the hos-

pitalized child.

9. Teach parents and the child the principles of feeding and eating when

congenital heart disease is present.

10. Describe appropriate discharge procedures.
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GLOSSARY

Congenital: present at birth

Cyanotic: condition exhibiting bluish discoloration of the

skin and mucous membranes due to excessive con-

centrations of reduced hemoglobin or extensive oxy-

gen extraction.

Dehydration: excessive loss of water from body tissue, ac-

companied by imbalance of electrolytes, especially

sodium, potassium, and chloride (dehydration is of

particular concern among infants and young children).

Diuretic: a drug or other substance that promotes the

formation and excretion of urine.

Milliequivalent (mEq): the number of grams of solute

dissolved in one milliliter of normal solution.

Milliliter: a metric unit of measurement of volume.

Milliosmol (mosm): a unit of measure representing the

concentration of an ion in solution.

Renal: of or pertaining to the kidney.

Respiration (breathing): exchange of carbon dioxide and

oxygen in the lungs.

Respiratory distress: inability of the infant to make the

exchange, characterized by rapid breathing, grunting

on expiration, and other severe symptoms.

Solute: any substance dissolved in a solution.

BACKGROUND INFORMATION

Part of the information in this section has been modified

from the fact sheets on congenital heart disease pub-

lished and distributed by the National Institute of Health

(www.nih.gov).

Congenital heart defects are problems with the heart’s

structure that are present at birth. These defects can in-

volve the interior walls of the heart, valves inside the

heart, or the arteries and veins that carry blood to the

heart or out to the body. Congenital heart defects change

the normal flow of blood through the heart because some

part of the heart didn’t develop properly before birth.

There are many different types of congenital heart de-

fects. They range from simple defects with no symptoms

to complex defects with severe, life-threatening symp-

toms. They include simple ones such as a hole in the in-

terior walls of the heart that allows blood from the left

and right sides of the heart to mix, or a narrowed valve

that blocks the flow of blood to the lungs or other parts

of the body.

Other defects are more complex. These include com-

binations of simple defects, problems with the blood ves-

sels leading to and from the heart, and more serious

abnormalities in how the heart develops.

Congenital heart defects are the most common type of

birth defect, affecting 8 of every 1000 newborns. Each

year, more than 35,000 babies in the United States are

born with congenital heart defects. Most of these defects

are simple conditions that are easily fixed or need no

treatment.

A small number of babies are born with complex con-

genital heart defects that need special medical attention

soon after birth. Over the past few decades, the diagno-

sis and treatment of these complex defects has greatly

improved.

As a result, almost all children with complex heart de-

fects grow to adulthood and can live active, productive

lives because their heart defects have been effectively

treated.

Most people with complex heart defects continue to

need special heart care throughout their lives. They may

need to pay special attention to certain issues that their

condition could affect, such as health insurance, employ-

ment, pregnancy and contraception, and preventing in-

fection during routine health procedures. Today in the

United States, about 1 million adults are living with con-

genital heart defects.

Many congenital heart defects have few or no symp-

toms. A doctor may not even detect signs of a heart de-

fect during a physical exam.

Some heart defects do have symptoms. These depend

on the number and type of defects and how severe the de-

fects are. Severe defects can cause symptoms, usually in

newborn babies. These symptoms can include:

• Rapid breathing

• Cyanosis (a bluish tint to the skin, lips, and fingernails)

• Fatigue (tiredness)

• Poor blood circulation

Congenital heart defects don’t cause chest pain or

other painful symptoms.

Abnormal blood flow through the heart caused by a

heart defect will make a certain sound. Your doctor can

hear this sound, called a heart murmur, with a stetho-

scope. However, not all murmurs are a sign of a congen-

ital heart defect. Many healthy children have heart

murmurs.

Normal growth and development depend on a normal

workload for the heart and normal flow of oxygen-rich

blood to all parts of the body. Babies with congenital

heart defects may have cyanosis or tire easily when feed-

ing. Sometimes they have both problems. As a result,

they may not gain weight or grow as they should.

Older children may get tired easily or short of breath

during exercise or activity. Many types of congenital heart

defects cause the heart to work harder than it should. In

severe defects, this can lead to heart failure, a condition

in which the heart can’t pump blood strongly through-

out the body. Symptoms of heart failure include:

• Fatigue with exercise

• Shortness of breath

• A buildup of blood and fluid in the lungs

• A buildup of fluid in the feet, ankles, and legs
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Congenital heart disease can retard a child’s growth in

a number of ways. First, it can cause the child to eat too

little. The child may voluntarily reduce food intake in

order to reduce the workload of the heart. Or, the child

can become listless because of rapid respiration and a

lack of oxygen, thus reducing the child’s ability to eat an

adequate amount of food. A second reason for growth re-

tardation is a high body metabolic rate caused by the in-

creased nutrient needs of the organs and tissues and

elevated body temperature and thyroid activity. A third

reason for growth retardation is a high loss of body nu-

trients owing to inadequate intestinal absorption, exces-

sive urine output, and the presence of hemorrhages or

open wounds. It is not known how a heart defect can

cause all these clinical problems.

The only cure for congenital heart disease is success-

ful surgery, performed during early or late infancy.

Although corrective surgery can be successful, the

mortality rate is high for small children. However, if

death is imminent because of heart failure, high-risk sur-

gery is indicated. It is therefore of paramount impor-

tance that infants with heart disease are provided

adequate nutrition so that surgery can be performed

when their growth reaches a body weight of 30 to 50

pounds. This must be accomplished despite the dimin-

ished nutrient supply to cells because of the decreased

oxygen supply that results from a defective heart.

AC T I VI T Y 1 : 

Dietary Management of Congenital 

Heart Disease

There are no standard recommendations for the nutri-

tional care of children with congenital heart disease.

Each patient requires an individualized plan designed by

the physician and implemented by the dietitian with the

assistance of the attending nurse. Therefore, the informa-

tion in Activity 1 must be interpreted as such. Guided by

your instructor, use the references at the end of this chap-

ter to obtain more details and analyses.

MAJOR CONSIDERATIONS IN DIETARY CARE

There are four major considerations in feeding children

with congenital heart disease. One is caloric need.

Because of the expected retardation of growth caused by

the clinical condition, the child’s caloric need is higher

than the RDAs. For example, if the RDA of calories for a

normal child is 100 kcal/pound, the need for a patient

with congenital heart disease may be 130 to 160 kcal/

pound.

A second concern is renal load. The child may have dif-

ficulty handling any large renal load of solutes. A large

renal load may be caused by excessive electrolytes or de-

hydration, which can result from an insufficient fluid

intake.

The third consideration is food intolerance. A large

amount of simple sugars may produce diarrhea, the fat

in regular milk and food may cause steatorrhea, and food

ingestion may cause abdominal discomfort.

The fourth major consideration is vitamin and mineral

need. Vitamin and mineral deficiencies have been docu-

mented in infants with congenital heart disease. Because

of the small quantity of food consumed, the child’s intake

of these nutrients must be carefully monitored.

FORMULAS AND REGULAR FOODS

An infant with congenital heart disease is usually fed a

special formula, although regular foods are sometimes

used. The formula should be high in calories but con-

tain only the minimal amount of protein and electrolytes

needed for growth without causing kidney overload.

Some guidelines are as follows: 8%–10% of the daily calo-

ries should come from protein; 35%–65% from carbo-

hydrate; and 35%–50% from fat. Infants under 4 months

old should get 1.8–2.0 g of protein per 100 kcal, and in-

fants 4–12 months old should receive 1.65–1.75 g of pro-

tein per 100 kcal.

Some clinicians prefer special low-electrolyte, low-

protein formulas supplemented with fat or carbohydrate

solution. The preparer adds supplements to these for-

mulas, which are commercially available. Other clini-

cians recommend using formulas with 25–30 kcal/oz,

and diluting accordingly. The solute load of such prepa-

rations must be calculated, and their effects on the child

carefully monitored. Sometimes the prepared formulas

are supplemented with a limited amount of solid foods

that is not adequate to support growth by itself. Some

clinicians have good experience with Wyeth’s SMA and

Ross’s Similac PM 60/40 (Chapter 20).

If formulas are not used, the calorie and sodium con-

tents, digestibility, and renal solute load of the foods fed

to the child must be appropriate. Carbohydrate and fat do

not affect the solute load. Clinical practice has estab-

lished that 1 milliosmol (mosm) of solute is formed by 1

milliequivalent (mEq) of sodium, potassium, and chlo-

ride, and that 1 g of dietary protein provides about 4

mosm of renal solute load. If the infant is given regular

food, the diet should begin with easily digested and ac-

cepted items such as fruit, with cereal or unsalted vegeta-

bles included later.

Certain precautions are important in feeding a child

with congenital heart disease. If the child is given any

high-caloric supplement, small amounts should be used,

at least at the beginning, as large portions can produce

diarrhea and reduce appetite. If the child is eating mod-

erately to considerably less than the calculated amount,

he or she is especially susceptible to folic acid deficiency.

Since many nonprescription vitamin supplements for
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children do not contain folic acid, it is important to ob-

tain a proper preparation. The child may also require

iron and calcium supplementation.

Table foods may be introduced when the child is over

5

1

⁄2 to 6

1

⁄2 months old. Very small servings of chopped,

mashed, or pureed cereal, fruits, potato, and meat with

vegetables can be served, all prepared without salt. The

amount of meat should be limited to less than 1 oz a day

if the child’s condition is poor.

Sodium intake must be carefully considered. Most

commercial strained baby foods, especially meat and veg-

etable items, contain a large amount of sodium and are

usually not suitable. If they are used, their sodium con-

tents must be ascertained and the effects monitored.

Home-prepared baby foods must be properly selected and

quantified and prepared without salt. The child’s need

for sodium is a delicate balance between too much, which

is bad for the heart, and too little, which affects growth.

For example, if the child suffers any clinical symptoms of

heart failure, dietetic low-sodium formulas may be indi-

cated. If diuretics are used to remove body sodium, all

complications associated with their usage must be mon-

itored and corrected. The child’s intake of sodium should

be less than 8 mEq per day.

Fluid intake should also be carefully monitored be-

cause children with heart disease can lose much water

from fever, high environmental temperature, diarrhea,

vomiting, and rapid respiration. Thus, children with con-

genital heart disease need more water than normal chil-

dren of the same age. Both urine and solute level should

be monitored to assure that patients drink enough fluid

and are not overloaded with solutes. An acceptable urine

solute load is 400 mosm per liter.

MANAGING FEEDING PROBLEMS

Feeding children with congenital heart disease also poses

problems. A child may lose his or her appetite or become

tired, thus reducing food intake. Of course, food intake

may be inadequate owing to the regular feeding prob-

lems of normal children. For example, if the parents force

a child to eat, the child may stubbornly refuse. The child

may cry and become cyanotic, which can frighten some

parents. If a child does not enjoy eating and the parents

do not know what to do, the child’s eating problems can

be perpetuated.

Educating parents of children with congenital heart

disease is important. The parents should become famil-

iar with the basic eating pattern of a normal child and all

associated feeding problems. They should also become

familiar with managing a child with feeding problems

that may be psychological. For example, they can learn

to anticipate the problems, to be aware of their child

using food as a weapon, to avoid overconcern for their

child, to be consistent in their management, and to avoid

being manipulated by the child.

In addition to learning how to cope with normal feed-

ing problems, the parents should learn about feeding dif-

ficulties related to the heart condition, such as vomiting,

gagging, and regurgitation. They should learn such tech-

niques as massaging and stimulation of the child’s gums,

lips, and tongue to increase the child’s sucking ability.

They should also learn to evaluate the child’s responses

such as tiredness, resting, amount of formula consumed

over a fixed period, and complexion after eating. At the

same time, they should seek professional help to make

sure that their child is adequately nourished.

DISCHARGE PROCEDURES

When a child with congenital heart disease is discharged

from the hospital, certain procedures must be followed

by the health professionals. The child’s nutritional status

must be studied periodically. The child’s family back-

ground and daily routine, especially the eating pattern of

the entire family, should be evaluated, and preparations

should be made for meeting the child’s nutritional needs

(the role of the caretaker, the times when the child can

be fed, the frequency of the child’s visits to the clinic).

The parental food preparer should be completely famil-

iar with the nutritional and dietary care of the child. If the

parents are unable to cope with the different methods of

combining or preparing formulas, they should be taught

easier feeding methods. A list of low-sodium, nondietetic

products such as sugar, cereal, fruits, and vegetables

should be provided. If diarrhea and steatorrhea occur,

medium-chain triglycerides can be used and the con-

sumption of simple sugars can be reduced.

NURSING IMPLICATIONS

Nursing responsibilities for treating a child with congen-

ital heart disease are listed below:

1. Adjust the diet to the child’s condition and capabilities.

2. Avoid extremes of temperature in the child’s envi-

ronment.

3. Maintain optimum nutrition with a well-balanced

diet.

4. Discourage consumption of food with high salt con-

tent; do not add salt to any foods.

5. Encourage potassium-rich foods to prevent deple-

tion.

6. If supplements are used, mix them in juice to hide

their taste.

7. Request iron supplements as needed to correct ane-

mia.

8. Provide consistent discipline from infancy to pre-

vent behavior problems such as overdependency and

manipulation.

9. Feed the child slowly; administer small and frequent

meals.
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10. Encourage the anorexic child to eat.

11. Delay self-feeding to minimize exertion.

12. Stay calm.

PROGRESS CHECK ON ACTIVITY 1

MATCHING

Match the factors in dietary care in the column at the

left to the appropriate nutritional alteration at the right:

1. renal overload/dehydration a. 130–160 kcal per

2. high metabolic rate lb body weight

3. poor food intake b. monitor fluid

4. food intolerances/ intake

malabsorption c. low in sugar, 

moderate fat

d. adjust diet

MULTIPLE CHOICE

Circle the letter of the correct answer.

5. The effects of congenital heart disease on the nu-

tritional status of a child include all but:

a. growth retardation.

b. esophageal varices.

c. lack of energy.

d. inadequate absorption.

6. Congenital heart disease can retard a child’s

growth by:

a. elevating body temperature.

b. increasing thyroid activity.

c. decreasing intestinal absorption.

d. all of the above.

7. Energy supplements suitable for infants with con-

genital heart defects include:

a. MCT oil and corn oil.

b. Karo syrup.

c. pablum and albumin.

d. a and b.

8. Guidelines for nutrient distribution for the infant

with congenital heart disease should be in the

range of:

a. 50% carbohydrate, 20% protein, 30% fat.

b. 35%–65% carbohydrate, 10% protein,

35%–50% fat.

c. 30% carbohydrate, 30% protein, 60% fat.

d. none of the above.

9. The electrolytes that must be closely monitored in

the diet when congenital heart disease is present are:

a. sodium, chloride, and potassium.

b. calcium, iron, and iodine.

c. carbohydrate, protein, and fat.

d. phosphorus, magnesium, and calcium.

10. The child with congenital heart disease is espe-

cially susceptible to which of the following vita-

min deficiencies?

a. ascorbic acid

b. linoleic acid

c. folic acid

d. amino acid

FILL-IN

11. Write a 1-day menu for a 6

1

⁄2-month-old child with

congenital heart disease who has just been intro-

duced to solid foods. 

12. List five feeding problems of children with con-

genital heart disease, and ways to overcome them.

a.

b.

c.

d.

e.

13. List five ways the nurse/healthcare provider can

maintain optimal nutrition in a child with con-

genital heart disease.

a.

b.

c.

d.

e.

14. Name three discharge procedures to be followed

when a child with congenital heart disease is

going home.

a.

b.

c.
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OBJECTIVES

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

1. Identify the most common food allergens.

2. Differentiate between food allergy and food intolerance.

3. Describe the symptoms and management of food allergies.

4. Identify testing that is used to diagnose and confirm food allergies.

5. Name the most common food offenders and their expected symptoms.

6. Explain how nutritional status is affected by food allergies.

7. Educate children and their caregivers about the management of allergies

while maintaining adequate nutrition.

GLOSSARY

Angioedema: swelling and spasm of the blood vessels, resulting in wheals.

Asthma: “panting,” respiratory spasm and wheezing in an attempt to get more

air.

Bronchitis: inflammation of the mucous membranes of one of the tubes lead-

ing to the lung.

Challenge diet: a diet designed to elicit a reaction by deliberately feeding a per-

son certain ingredients, assuming the person is reactive to them.
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Dermatitis: inflammation of the skin with symptoms

such as itching, redness, and so on.

Eczema: acute or chronic inflammation of skin and im-

mediately underneath it, with symptoms such as pus,

discharge, and itching.

Elimination diet: a diet with certain ingredients removed,

assuming a person is reactive to such ingredients. The

disappearance of symptoms assumes that the person

is reactive to the missing ingredients.

Immunoglobulin (Ig): one of a family of proteins that

are capable of forming antibodies.

Mastitis: inflammation of the breasts.

Purpura: a variety of symptoms; for example, hemor-

rhage into skin.

Urticaria: eruption of the skin with severe itching.

Wheals: see Urticaria.

BACKGROUND INFORMATION

Allergy refers to an excess sensitivity to substances or

conditions such as food; hair; cloth; biological, chemical,

or mechanical agents; emotional excitement; extremes of

temperature; and so on. The hypersensitivity and abnor-

mal reactions associated with allergies produce various

symptoms in affected people. The substance that trig-

gers an allergic reaction is called an allergen or antigen,

and it may enter the body through ingestion, injection,

respiration, or physical contact.

In food allergies, the offending substance is usually,

though not always, a protein. After digestion, it is ab-

sorbed into the circulatory system, where it encounters

the body’s immunological system. If this is the first ex-

posure to the antigen, there are no overt clinical signs.

Instead, the presence of an allergen causes the body to

form immunoglobulins (Ig): IgA, IgE, IgG, and IgM. The

organs, tissues, and blood of all healthy people contain

antibodies that either circulate or remain attached to the

cells where they are formed. When the body encounters

the antigen a second time, the specific antibody will com-

plex with it. Because the resulting complexes may or may

not elicit clinical manifestations, merely identifying a

specific immunoglobulin in the circulatory system will

not indicate whether a person is allergic to a specific food

antigen.

The human intestine is coated by the antibody IgA,

which protects a person from developing a food allergy.

However, infants under 7 months old have a lower

amount of intestinal IgA. The mucosa thus permits in-

completely digested protein molecules to enter. These

can then enter the circulation and cause antibodies to

form.

Children can also develop a food allergy called the “de-

layed allergic reaction” or “hypersensitivity.” The classic

sign of this is the tension-fatigue syndrome. Children

with the syndrome have a dull face, pallor, infraorbital

circles, and nasal stuffiness. A delayed food-allergy symp-

tom is more difficult to diagnose than an immediate one.

Although food allergy is not age specific, it is more

prevalent during childhood. Because a reaction to food

can impose stress and interfere with nutrient ingestion,

absorption, and digestion, the growth and development

of children with food allergies can be delayed. Half of the

adult patients with food allergy claim that they had a

childhood allergy as well. Apparently, a childhood food al-

lergy rarely disappears completely in an adult. If a new-

born baby develops hypersensitivity in the first five to

eight days of life, the pregnant mother was probably eat-

ing a large quantity of potentially offending foods, such

as milk, eggs, chocolate, or wheat. The child becomes

sensitized in the womb, and the allergic tendency may ei-

ther continue into adult life or gradually decrease.

In clinical medicine, it is extremely important to dif-

ferentiate food allergy from food intolerance. The for-

mer relates to the immunosystem of the body, while

the latter is the direct result of maldigestion and mal-

absorption due to a lack of intestinal enzyme(s) or an in-

direct intestinal reaction because of psychological

maladjustment.

AC T I VI T Y 1 : 

Food Allergy and Children

SYMPTOMS AND MANAGEMENT

About 2%–8% of all Americans have some form of food al-

lergy. The clinical management of food allergy is contro-

versial and has many problems. For instance, a food

allergy is influenced by the amount of allergen con-

sumed, whether the allergen is cooked or raw, and the cu-

mulative effects from successive ingestions of the

allergen. A person with a food allergy also tends to be al-

lergic to one or more of the following: pollen, mold, wool,

cosmetics, dust, and other inhalable items. Because these

substances are so common, they are difficult to avoid.

Other difficulties in allergy management are as

follows:

1. If a person is allergic to a food, even a very small

amount can produce a reaction.

2. Some patients allergic to an item at one time are not

allergic at another.

3. Some patients react to an allergen only when they

are tired, frustrated, or emotionally upset.

4. Although protein is suspected to be the substance

most likely to cause allergy, people can be allergic to

almost any food chemical.

In managing patients with food allergy, there are two

basic objectives. First, the offending substance must be

identified. Patients should then be placed on a monitored

antiallergic diet to assure adequate nutrient intake,
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especially young patients whose growth and development

may be adversely affected by the allergy.

The clinical reactions of patients allergic to a food vary

from relatively mild ones such as skin rash, itchy eyes, or

headache to more severe ones such as abdominal cramps,

diarrhea, vomiting, and loss of appetite. Other symptoms

include cough, asthma, bronchitis, purpura, urticaria,

dermatitis, and various problems affecting the digestive

tract (vomiting, colic, ulceration of colon, etc.). In chil-

dren, undernutrition and arrested development may

occur.

MILK ALLERGY

Many individuals of all ages develop an allergy as well as

an intolerance to milk and milk products. The reaction

may occur when a person is sick (e.g., with infection, al-

coholism, surgery, or trauma); thus, dietitians and nurses

should always check to see whether a patient can toler-

ate milk. If the intolerance is due to a reduced activity of

lactase, proper dietary therapy can be implemented.

Someone allergic to milk must also avoid many foods

containing milk products. Ingesting regular homoge-

nized fresh milk can damage the digestive mucosa of

some susceptible individuals, especially children. The

damaged cells bleed continuously but only minute

amounts of blood are lost. The result is occult blood loss

in the stool and iron-deficiency anemia. Professionals do

not agree about whether this phenomenon is an allergic

reaction. In rare cases, penicillin used in cows to prevent

or control mastitis may leave a residue in milk.

Consequently, some individuals who are allergic to the

penicillin may have an allergic reaction to the inoculated

cow’s milk.

Breastmilk is much preferred over cow’s milk for feed-

ing a baby in a family whose members have allergies.

Cow’s milk contains the protein beta-lactoglobulin,

which may trigger an allergic reaction, while breastmilk

does not. If an infant has symptoms of milk allergy, spe-

cial formulas with soy or another protein source as a base

can be safely substituted for milk.

However, breastfeeding does have one major problem

when it is used to prevent an infant from having an aller-

gic reaction to cow’s milk. If the child is also allergic to

substances such as cheese, crab, or chocolate, the mother

can in effect feed them to her child via breastmilk if she

ingests them herself. Therefore, the breastfed child may

show allergic reactions.

DIAGNOSIS AND TREATMENT

Food allergies are difficult to test for and subsequently to

diagnose and confirm. Furthermore, patients with an al-

lergic reaction to one food may in reality be allergic to

many others that contain a common ingredient. Or, when

an infant is allergic to a formula, it is usually assumed

that the protein is responsible. In reality, it could be the

vegetable oil base.

When food allergy is suspected in a child, the parents,

nurse, and dietitian or nutritionist should work together

to identify the culprit. The child’s reactions to food col-

oring and additives (which are found in many processed

foods) and salicylate-related chemicals should also be

noted. Unless the culprit is one of the common offenders,

it is difficult for the physician to make an accurate diag-

nosis because of the many different components in a

child’s diet.

The National Institute of Health and the Department

of Health and Human Services has made the following

recommendations about diagnosis of a food allergy.

After ruling out food intolerances and other health

problems, your healthcare provider will use several steps

to find out if you have an allergy to specific foods.

Detailed History

A detailed history is the most valuable tool for diagnos-

ing food allergy. Your provider will ask you several ques-

tions and listen to your history of food reactions to decide

if the facts fit a food allergy. The following are samples of

such questions:

1. What was the timing of your reaction?

2. Did your reaction come on quickly, usually within an

hour after eating the food?

3. Did allergy medicines help? Antihistamines should

relieve hives, for example.

4. Is your reaction always associated with a certain food?

5. Did anyone else who ate the same food get sick? For

example, if you ate fish contaminated with histamine,

everyone who ate the fish should be sick.

Diet Diary

Sometimes your healthcare provider can’t make a diag-

nosis solely on the basis of your history. In that case, you

may be asked to record what you eat and whether you

have a reaction. This diet diary gives more detail from

which you and your provider can see if there is a consis-

tent pattern in your reactions.

Elimination Diet

The next step some healthcare providers use is an elim-

ination diet. In this step, which is done under your

provider’s direction, certain foods are removed from your

diet. You don’t eat a food suspected of causing the al-

lergy, such as eggs. You then substitute another food-in

the case of eggs, another source of protein.

Your provider can almost always make a diagnosis if

the symptoms go away after you remove the food from

your diet. The diagnosis is confirmed if you then eat the

food and the symptoms come back. You should do this
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only when the reactions are not significant and only

under healthcare provider direction.

Your provider can’t use this technique, however, if

your reactions are severe or don’t happen often. If you

have a severe reaction, you should not eat the food again.

Skin Test

If your history, diet diary, or elimination diet suggests a

specific food allergy is likely, your healthcare provider

will then use either the scratch or the prick skin test to

confirm the diagnosis.

During a scratch skin test, your healthcare provider

will place an extract of the food on the skin of your lower

arm. Your provider will then scratch this portion of your

skin with a needle and look for swelling or redness, which

would be a sign of a local allergic reaction.

A prick skin test is done by putting a needle just below

the surface of your skin of the lower arm. Then, a tiny

amount of food extract is placed under the skin.

If the scratch or prick test is positive, it means that

there is IgE on the skin’s mast cells that is specific to the

food being tested. Skin tests are rapid, simple, and rela-

tively safe. You can have a positive skin test to a food al-

lergen, however, without having an allergic reaction to

that food. A healthcare provider diagnoses a food allergy

only when someone has a positive skin test to a specific

allergen and when the history of reactions suggests an al-

lergy to the same food.

Blood Test

Your healthcare provider can make a diagnosis by doing

a blood test as well. Indeed, if you are extremely allergic

and have severe anaphylactic reactions, your provider

can’t use skin testing because causing an allergic reaction

to the skin test could be dangerous. Skin testing also

can’t be done if you have eczema over a large portion of

your body.

Your healthcare provider may use blood tests such as

the RAST (radioallergosorbent test) and newer ones such

as the CAP-RAST. Another blood test is called ELISA

(enzyme-linked immunosorbent assay). These blood tests

measure the presence of food-specific IgE in your blood.

The CAP-RAST can measure how much IgE your blood

has to a specific food. As with skin testing, positive tests

do not necessarily mean you have a food allergy.

Double-Blind Oral Food Challenge

The final method healthcare providers use to diag-

nose food allergy is double-blind oral food challenge.

Your healthcare provider will give you capsules con-

taining individual doses of various foods, some of which

are suspected of starting an allergic reaction. Or your

provider will mask the suspected food within other foods

known not to cause an allergic reaction. You swallow the

capsules one at a time or swallow the masked food and

are watched to see if a reaction occurs.

In a true double-blind test, your healthcare provider

is also “blinded” (the capsules having been made up by

another medical person). In that case your provider does

not know which capsule contains the allergen.

The advantage of such a challenge is that if you react

only to suspected foods and not to other foods tested, it

confirms the diagnosis. You cannot be tested this way if

you have a history of severe allergic reactions.

In addition, this testing is difficult because it takes a

lot of time to perform and many food allergies are diffi-

cult to evaluate with this procedure. Consequently, many

healthcare providers do not perform double-blind food

challenges.

This type of testing is most commonly used if a health-

care provider thinks the reaction described is not due to

a specific food and wishes to obtain evidence to support

this. If your provider finds that your reaction is not due

to a specific food, then additional efforts may be used to

find the real cause of the reaction.

NURSING IMPLICATIONS

The nurse should be aware of the following principles

when caring for children with allergies:

1. Diet therapy is used to identify allergic reactions and

also to avoid these reactions.

2. Newborns of parents with allergies should be pro-

tected from potential allergens in breastmilk.

3. Breastmilk is the best food for a potentially allergic

infant.

4. Pregnant women with a family history of allergies

should avoid foods known to be allergens to reduce

the risk of sensitizing the infant.

5. Solid foods should be introduced one at a time and

evaluated over several days before adding another.

6. Delay introduction of solid foods in an infant’s diet

to reduce absorption of potential allergens in an im-

mature GI tract.

7. Appropriate substitutions or supplementation of an

allergic child’s diet is essential to prevent malnutri-

tion created by gaps in permitted foods.

8. Children who are allergic to eggs should never be

immunized with vaccines grown on chick embryo.

9. Diabetic children allergic to pork are unable to use

insulin made from hog pancreas.

10. Children with allergens should wear medical alert

tags.

11. Allergens are usually (though not always) proteins.

12. Raw foods are more likely to be allergens than

cooked ones.

13. Parents and children should read all labels carefully

and be taught to look for hidden sources of the

allergen.
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14. Foods that cause immediate allergic reactions in sus-

ceptible individuals are eggs, seafood, nuts (espe-

cially peanuts), and berries.

15. Foods that cause delayed reactions are wheat, milk,

legumes, corn, white potatoes, chocolate, and or-

anges (citrus).

16. Patients who are allergic to a specific food will react

to other foods in the same family.

17. Foods that cause allergic responses may be reintro-

duced at a later time because children tend to out-

grow food allergies.

18. Differentiate between food allergies and food intol-

erance. The treatments are very different.

PROGRESS CHECK ON

BACKGROUND INFORMATION AND ACTIVITY 1

FILL-IN

1. Define allergy. 

2. Name the substance(s) that trigger allergic

reactions. 

3. Describe how IgA, IgE, IgG, and IgM are formed

in the body. 

4. What is the delayed allergic reaction syndrome?

5. Describe the difference between a food allergy and

a food intolerance. 

6. Identify six major problems that arise in regard to

management of food allergies.

a.

b.

c.

d.

e.

f.

7. Name the two basic diet objectives in allergy

management.

a.

b.

8. Why is breastmilk preferred over cow’s milk for

feeding infants? 

9. Identify the two types of tests available for diag-

nosing children.

a.

b.

AC T I VI T Y 2 : 

Common Offenders

Although a food allergy rarely constitutes a serious, life-

threatening concern, it results in chronic illness for

many sufferers. This problem can be significantly elimi-

nated if one is alert to the most common allergens and

the manifestations of allergic reaction.

COMMON ALLERGENS

Cow’s Milk

The allergen in cow’s milk is probably the most com-

mon. A susceptible person may be allergic to whole,

skimmed, evaporated, or dried milk, as well as to milk-

containing products such as ice cream, cheese, custard,

cream and creamed foods, and yogurt. Milk allergy can

range from a mild to a severe stage. As a result, for those

with more severe form of milk allergy, even butter and

bread can create a reaction. Symptoms can include either

or both constipation and diarrhea, abdominal pain, nasal

and bronchial congestion, asthma, headache, foul breath,

sweating, fatigue, and tension.

Kola Nut Products

Chocolate (cocoa) and cola (a source of caffeine) are prod-

ucts obtained from the kola nut, as indicated in most

health documents issued by government agencies, both

state and federal. However, botanically, the kola nut as-

sociated with cocoa is common in South America and

the kola nut associated with cola is common in Africa. An

allergy to one almost always means an allergy to the other

as well. Symptoms most commonly include headache,

asthma, gastrointestinal allergy, nasal allergy, and

eczema. As far as the patients and doctors are concerned,

the question of the source (Africa or South America) of

kola nut is moot.

Corn

Because corn syrup is widely used commercially, corn

allergy can result from a wide variety of foods. Candy,

chewing gum, prepared meats, cookies, rolls, doughnuts,
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some breads, canned fruits, jams, jellies, some fruit

juices, ice cream, and sweetened cereals often contain

corn syrup. Additionally, whole corn, cornstarch, corn

flour, corn oil, and cornmeal can cause allergic reactions

to such foods as cereals, tortillas, tamales, enchiladas,

soups, beer, whiskey, fish sticks, and pancake or waffle

mixes.

Symptoms can be bizarre, ranging from allergic ten-

sion to allergic fatigue. Headache can take the form of

migraine.

Eggs

Those with severe allergy to eggs can react to even their

odor. Egg allergy can also cause reaction to vaccines,

since they are often grown on chicken embryo. Allergic

reactions are generally to such foods as eggs themselves,

baked goods, candies, mayonnaise, creamy dressings,

meat loaf, breaded foods, and noodles.

Symptoms can be widely varied, as with milk. Egg al-

lergy often results in urticaria (hives) though, like choco-

late, larger amounts are usually necessary to produce

that symptom. Other symptoms include headache, gas-

trointestinal allergy, eczema, and asthma.

Peas (Legumes)

The larger family of plants that are collectively known

as peas include peanuts, soybeans, beans, and peas.

Peanuts tend to be the greatest offender, and dried beans

and peas cause more difficulties than fresh ones. Products

that can cause selected allergy reaction are honey (made

from the offending plants) and licorice, a legume.

Soybean allergy presents a problem similar to corn owing

to its widespread use in the form of soybean concentrate

or soybean oil.

Legume allergies can be quite severe, even resulting

in shock. They commonly cause headache and can be es-

pecially troublesome for asthma patients, urticaria pa-

tients, and angioedema sufferers.

Citrus Fruits

Oranges, lemons, limes, grapefruit, and tangerines can

cause eczema and hives, and often, asthma. They com-

monly cause canker sores (aphthous stomatitis).

Although citrus fruit allergy does not cause allergy to ar-

tificial orange and lemon-lime drinks, if patients are al-

lergic to citric acid in the fruits then they will also react

to tart artificial drinks and may also react to pineapple.

Tomatoes

This fruit, commonly called a vegetable, can cause hives,

eczema, and canker sores. It can also cause asthma. In ad-

dition to its natural form, it can be encountered in soups,

pizza, catsup, salads, meat loaf, and tomato paste or

tomato juice.

Wheat and Other Grains

Wheat, rice, barley, oats, millet, and rye are known al-

lergens, with wheat the most common of the group.

Wheat occurs in many dietary products. All common

baked goods, cream sauce, macaroni, noodles, pie crust,

cereals, chili, and breaded foods contain wheat.

Reaction to wheat and its related grains can be severe.

Asthma and gastrointestinal disturbances are the most

common reactions.

Spices

Of various spices that can cause allergic reaction, cinna-

mon is generally the most potent. It can be found in cat-

sup, chewing gum, candy, cookies, cakes, rolls, prepared

meats, and pies. Bay leaf allergy generally occurs as well,

since this spice is related to cinnamon. Pumpkin pie re-

actions are common owing to their high cinnamon con-

tent. Other spices most frequently mentioned as allergens

are black pepper, white pepper, oregano, the mints, pa-

prika, and cumin.

Artificial Food Colors

Although various artificial food colors have been impli-

cated in such problems as hyperactive syndrome in chil-

dren, as allergens the two most common offenders are

amaranth (red dye) and tartrazine (yellow dye). Amaranth

is most often encountered, but reactions to tartrazine

tend to be more severe. Food colors occur in carbonated

beverages, some breakfast drinks, bubble gum, flavored

ice foods, gelatin desserts, and such medications as an-

tibiotic syrups.

OTHER FOOD ALLERGENS

Any food is capable of producing an allergic reaction.

However, those offenders often mentioned after the top

10 are pork and beef, onion and garlic, white potatoes,

fish, coffee, shrimp, bananas, and walnuts and pecans.

Vegetables, other than those already mentioned, rarely

cause allergic reactions. Fruits that usually are safe in-

clude cranberries, blueberries, figs, cherries, apricots,

and plums. Chicken, turkey, lamb, and rabbit have proven

to be the safest meats. Tea, olives, sugar, and tapioca are

also relatively safe foods, although some herbal teas can

cause unique difficulties.

PEANUT ALLERGY AND DEATHS

Peanut allergy is probably the most serious among chil-

dren and teenagers. Two examples of death from peanut

allergy are provided here.
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Death of a Cadet in Australia

On June 6, 2008, the Sydney Morning Herald of Australia

reported the following:

Nathan Francis, a 13-year-old cadet associated with

the Australian Defense Force (ADF), died from eating a

military ration pack meal. This occurred on March 30,

2007, when the teenager from Melbourne was partici-

pating in an army cadet unit west of Victoria. The meal

contains peanuts as one of the ingredients. The boy suf-

fered an allergic shock.

The Australia occupation health and safety authority

claimed that the ADF was not offering adequate measures

to provide health and safety protection for its cadets.

Death of a Teenager in Canada

On April 16, 2007, the Victoria Times-Colonist of British

Columbia, Canada, reported the following:

Carley Kohnen, a 13-year-old, died at Summit Park,

Victoria. She died from an anaphylactic shock brought

about by an allergic reaction to a food ingredient she ate.

In this case, while visiting a mall with some friends, she ate

a burrito. She suffered from an allergy to dairy products

and peanuts while they were on the way to the park. The

offending ingredients were most likely from the burrito.

Normally, she carries an auto-injector just in case an

allergic shock occurs. Unfortunately, she left it in her

locker at school. Her shock required medical treatment

immediately, and she died because there was very little

time for help to arrive.

Unfortunately, severe food allergy is a problem with

teenagers in Canada and the United States. Legal, med-

ical, and educational authorities in both countries are

considering the most effective ways to counteract such

medical problems. In some situations, food with a peanut

ingredient is banned from all public and private schools.

PROGRESS CHECK ON ACTIVITY 2

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The most common offender to trigger allergies is:

a. wheat.

b. cow’s milk.

c. corn.

d. eggs.

2. The most common artificial food colors to trigger

allergies in susceptible children include:

a. amaranth and tantrazine.

b. tyrosine and amaranth.

c. chlorophyll and rubella.

d. melanine and xanthine.

3. Egg allergies can cause reaction to vaccines

because:

a. egg yolk is a very common allergen in

children.

b. egg forms a complex with the drug causing the

reaction.

c. the vaccine is grown on a chicken embryo.

d. all of the above

TRUE/FALSE

Circle T for True and F for False.

4. T F Allergic reactions to chocolate include asthma

and eczema.

5. T F Corn allergies do not develop from ingestion of

corn syrup.

6. T F People with severe allergies to eggs can react

to their odor.

7. T F Legume allergies are not usually as severe as

milk allergies.

8. T F Citrus allergy sufferers usually do not react to

artificial citrus flavors.

9. T F The most common grain allergen is wheat.

10. T F The most potent spice allergen is ginger.

AC T I VI T Y 3: 

Inspecting Foods to Avoid Allergic Reactions

Each year the Food and Drug Administration (FDA) re-

ceives reports of consumers who experienced adverse re-

actions following exposure to an allergenic substance in

foods. Food allergies are abnormal responses of the im-

mune system, especially the production of allergen-

specific IgE antibodies to naturally occurring proteins

in certain foods that most individuals can eat safely.

Frequently such reactions occur because the presence

of the allergenic substance in the food is not declared on

the food label. Current regulations require that all added

ingredients be declared on the label, yet there are a num-

ber of issues that have arisen in connection with unde-

clared allergens that are not clearly covered by label

regulations.

To protect the consumers, both adults and children,

the FDA has asked its food inspectors to pay attention to

the following when inspecting an establishment that

manufactures processed food products.

1. Products that contain one or more allergenic ingre-

dients, but the label does not declare the ingredient

in the ingredient statement.

2. Products that become contaminated with an aller-

genic ingredient due to the firm’s failure to exercise

adequate control procedures, for example, improper

rework practices, allergen carryover due to use of

common equipment and production sequencing, and

inadequate cleaning.
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3. Products that are contaminated with an allergenic

ingredient due to the nature of the product or the

process, for example, use of common equipment in

chocolate manufacturing where interim wet clean-

ing is not practical and only dry cleaning and product

flushing is used.

4. A product containing a flavor ingredient that has an

allergenic component, but the label of the product

only declares the flavor, for example, natural flavor.

Under current regulations, firms are not required to

declare the individual components of flavors, certain

colors, and spices. However, firms are encouraged to

specifically label allergenic components and ingredi-

ents that are in spices, flavors, and colors.

5. Products that contain a processing aid that have an al-

lergenic component, but the label does not declare

it. Processing aids that contain allergenic ingredients

are not exempt from ingredient declaration.

FDA believes there is scientific consensus that the fol-

lowing foods can cause serious allergic reactions in some

individuals and account for more than 90% of all food

allergies:

• Peanuts

• Soybeans

• Milk

• Eggs

• Fish

• Crustacea (e.g., shrimp)

• Tree nuts

• Wheat

Each FDA food inspector is asked to pay special atten-

tion to the following:

1. Product development: Determine whether the firm

identifies potential sources of allergens starting in

the product development stage.

2. Receiving: Determine whether the firm uses aller-

genic ingredients and how they are stored.

3. Equipment: Try to inspect the equipment before pro-

cessing begins and document the adequacy of clean

up.

4. Processing: Determine what control measures, if any,

are used by the firm to prevent the contamination of

products that do not contain allergens.

The inspection is especially concerned about the label-

ing that will be checked as follows:

1. Determine if finished product label controls are em-

ployed; for example, how are labels delivered to the

filling and/or packaging area?

2. Determine if product labels with similar appearances

but different ingredients are controlled to ensure that

the correct label is applied to correct product.

3. Determine if finished product packages are inspected

prior to distribution to ensure that an allergen-

containing product is labeled properly, or that labels

are inspected during production. Is that inspection

documented?

4. Determine if secondary ingredients are incorporated

in the final product ingredient statement, for exam-

ple, the raw material mayonnaise, which contains

eggs, oil, and vinegar.

5. Determine if the firm uses a statement such as “This

product was processed on machinery that was used to

process products containing (allergen)” or a state-

ment such as “may contain (allergen)” if the firm uses

shared equipment for products that contain and prod-

ucts that do not contain allergens. Any other such

statement? Ask the firm why they believe they have to

use the advisory statement.

6. Determine if the finished product label reflects any

advisory statements that were on the raw material la-

bels, for example, “This product was processed on ma-

chinery that was used to process products containing

(allergen).”

7. Determine if the firm has a system to identify fin-

ished products made with rework containing aller-

genic ingredients. Does the final product label identify

the allergens that may have been in the reworked

product?

Although some labels do not state allergic ingredi-

ents, most do. Therefore, if your child has a food allergy,

the best prevention method is to read the label of any

food product that will be consumed by the child.

PROGRESS CHECK ON ACTIVITY 3

TRUE/FALSE

Circle T for True and F for False.

1. T F Food allergies are abnormal responses of the

immune system, especially the production of

allergen-specific IgE antibodies to naturally

occurring proteins in certain foods that most

individuals can eat safely.

2. T F Frequently food allergic reactions occur be-

cause the allergenic substance originates from

the food itself.

3. T F The FDA inspector is especially concerned

about the labeling of products with a state-

ment such as “This product was processed on

machinery that was used to process products

containing (allergen)” or a statement such as

“may contain (allergen).”

FILL-IN

4. Name the eight foods that the scientific commu-

nity believes account for more than 90% of all

food allergies:
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a.

b.

c.

d.

e.

f.

g.

h.
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OBJECTIVES

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

following:

1. Explain the etiology of phenylketonuria (PKU).

2. Identify a method of diagnosing PKU.

3. Relate the symptoms of untreated PKU.

4. Describe the dietary management of PKU:

a. Requirements

b. Restrictions

c. Appropriate supplements

5. Evaluate the controversies regarding terminating diet therapy and re-

stricted diet during pregnancy.

6. Discuss the responsibilities of the health team for follow-up care in mon-

itoring the progress of a PKU child.

7. List health team interventions appropriate to successful dietary manage-

ment of PKU children.

8. Provide information to caregivers on diet management, resources, and

counseling as necessary.
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GLOSSARY

Casein hydrolysate: principal protein of milk, partially

digested.

Eczema: a superficial inflammatory process of the skin

marked by redness, itching, scaling, sometimes weep-

ing and oozing.

Electroencephalogram (EEG): the recording of changes

in the electrical potential of the brain by evaluating

the brain waves.

Fibrinogen: a protein in the blood necessary for clotting.

Mental retardation: significantly subaverage general in-

tellectual functioning existing along with deficits in

adaptive behavior, which manifests itself during the

developmental period.

Phenylketonuria (PKU): an inborn error of amino acid

metabolism.

Plasma: fluid portion of the blood in which corpuscles are

suspended.

Reticulosarcoma: a type of malignant tumor; a lymphoid

neoplasm; also called “stem cell” lymphoma and “un-

differentiated malignant” lymphoma.

Serum: plasma from which fibrinogen has been removed

in the process of clotting.

BACKGROUND INFORMATION

Each of the 8 to 10 essential amino acids in the human

body is metabolized via a unique pathway. Some infants

are born with a defect in one of the enzyme systems that

regulate one or more of these pathways. As a result, if

the amino acid is not metabolized properly, certain prod-

ucts may accumulate in the blood or urine. If this oc-

curs, an inborn error of metabolism for that particular

amino acid results.

One example of faulty protein metabolism involves

phenylalanine and tyrosine. Although both substances

are essential amino acids, the body derives part of its ty-

rosine needs from phenylalanine with the help of a cer-

tain enzyme (phenylalanine hydroxylase). A newborn may

have no or very low activity of this enzyme, and as a re-

sult the body is unable to change phenylalanine to tyro-

sine. Consequently the chemicals phenylalanine,

phenylpyruvic acid, and other metabolites accumulate. If

they exceed certain levels in the blood, they cross the

brain barriers (membranes), and the child suffers men-

tal retardation. It is currently believed that one in 25,000

live births in the United States inherits this disorder,

commonly referred to as phenylketonuria (PKU), which

causes a high level of phenylpyruvic acid in the urine.

Immediately after birth the baby appears normal, but the

child soon becomes slightly irritable and hyperactive.

The urine has a musty odor.

If the disorder is not diagnosed and treated, the child

will develop aggressive behavior, unstable muscular and

nervous systems, eczema, convulsions, and seizures.

Since tyrosine is responsible for making pigments, its

decreased supply results in decreased coloration, with

such effects as decreased body pigmentation, blue eyes,

a fair complexion, and blond hair in Caucasian patients.

Some patients develop reticulosarcoma-like skin lesions.

Severe mental retardation may result. The accumulation

of chemicals in the blood interferes with the normal de-

velopment of the central nervous system and the brain.

Some young children show abnormal electroencephalo-

grams. In spite of all these adverse symptoms, the child

shows a normal birth weight.

A method of diagnosing PKU in newborns was devel-

oped in the 1960s, and its use has since become wide-

spread. The method, known as the Guthrie test, involves

analyzing blood drawn from the child’s heel. A normal in-

fant’s blood contains about 1 to 2 mg of phenylala-

nine/100 ml of plasma, while that of a PKU child is about

15 to 30 mg/100 ml plasma. However, a positive Guthrie

test does not necessarily indicate PKU, because transient

high blood phenylalanine may occur in some infants;

thus, additional tests are required for confirmation.

The Guthrie test is normally done before the baby is re-

moved from the nursery, 2 to 5 days after birth. At 1

month of age, the test is repeated, especially for babies

who show high blood phenylalanine during the first blood

screening. A blood level of over 4 mg phenylalanine/100

ml plasma may indicate that additional tests are needed.

A level of 20 mg/100 ml positively indicates PKU.

All states and U.S. territories screen for PKU, whether

voluntary or mandatory. Babies are screened before dis-

charge from the hospital. Although the principles of the

test are the same as it was discovered in 1960, the tech-

nique of analysis is faster, easier, and more accurate.

PROGRESS CHECK ON BACKGROUND INFORMATION

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. PKU may be defined as an inborn error of metabo-

lism because:

a. amino acids have a separate pathway from

other nutrients.

b. there is a defect in the enzyme system that reg-

ulates certain amino acids.

c. the amino acids accumulate in the urine.

d. the mother’s diet was very low in amino acids.

2. The absent or limited enzyme that causes the

symptoms of PKU to develop is:

a. lactase-galactase.

b. gliadin.

c. phenylalanine hydroxylase.

d. phenylpyruvic acid.
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3. The level of phenylalanine in a normal baby’s

blood is /100 ml plasma, while in that of a

PKU baby it is /100 ml plasma.

a. 1–2 mg; 15–30 mg

b. 12–15 mg; 30–40 mg

c. 30–40 mg; 65–75 mg

d. 10–20 mg; 50–100 mg

4. The most prominent symptom of untreated PKU is:

a. aggressive behavior.

b. decreased skin coloration/skin lesions.

c. convulsions.

d. severe mental retardation.

5. The diagnostic test for PKU is done:

a. one month after birth.

b. two to five days after birth.

c. at birth.

d. any time before the first year.

TRUE/FALSE

Circle T for True and F for False.

6. T F A positive reaction to a Guthrie test always in-

dicates that a baby has PKU.

7. T F It is voluntary in the United States that all

states screen new babies for PKU.

AC T I VI T Y 1 : 

Phenylketonuria and Dietary Management

TREATMENT AND REQUIREMENT

The dietary management for PKU children consists of

rigidly restricting phenylalanine intake. This special, low-

phenylalanine diet starts immediately after diagnosis. If

treatment starts after retardation has already occurred,

normal mental ability may not return completely, but

there will be no further deterioration and no recurrence

of symptoms. Although the intake of phenylalanine must

be restricted, these children still need a minimal amount

of the amino acid for growth and development, in addi-

tion to an adequate supply of all other essential nutrients.

A newborn child needs about 65 to 90 mg of pheny-

lalanine per kilogram of body weight, while a 2-year-old

needs 20 to 25 mg. Thus, an infant should be provided

with enough phenylalanine to maintain a level of 2–6

mg/dl of blood, based on tolerance, or 60 mg/kg/day. The

protein should be 3.0–3.5 g/kg and the caloric intake of

at least 110 cal/kg. Any formula used should have at least

90% of phenylalanine removed; meaning 90% of protein

for the infant should come from specialized infant for-

mula. If a particular level of intake raises serum levels to

abnormally high concentrations, the level must be low-

ered. Conversely, the serum level must not be allowed to

fall below acceptable limits.

LOFENALAC AND PHENYLALANINE FOOD

EXCHANGE LISTS

Since phenylalanine is an essential amino acid, it is found

in most animal products, including milk, which is the

main nutritional component of an infant’s diet; thus,

milk has to be specially processed to remove part or all

of the phenylalanine. For many years most practitioners

have used the commercial powder Lofenalac (Mead

Johnson). It is a special low-protein powder containing

casein hydrolysate with about 95% of the phenylalanine

removed. It is also supplemented with vitamins and min-

erals. Although Lofenalac is still widely used, Mead

Johnson has developed several new products with some

modifications. For ease of discussion, we will continue to

use Lofenalac as an illustration and a product of choice.

There are also formulas that are age related: Analog,

Maxamaid, and Maximum, from Scientific Hospital

Supplies; and the 1993 Metabolic Formula System from

Ross Laboratories.

Because Lofenalac contains less than 1% phenylala-

nine, it cannot support normal growth and development

of a child. As a result, specified amounts of natural foods

are commonly provided to increase the child’s pheny-

lalanine intake, such as evaporated or whole milk. As the

child grows, additional solid foods are given. Close mon-

itoring of the child’s nutrient intake is essential. Table

28-1 compares the phenylalanine, calorie, and protein

content of Lofenalac with that of evaporated and whole

milk. Table 28-2 describes the phenylalanine, energy, and

protein intake for a PKU patient under 1 year old.

TABLE 28-1 Calorie, Phenylalanine, and Protein Contents of Lofenalac and Milk

Food Amount Kilocalories Protein (g) Phenylalanine (g)

Lofenalac 10 g 45.4 1.5 0.008

Milk

Evaporated 29–30 g (1 oz) 44.0 2.2 106

Whole 29–30 g (1 oz) 19.7 1.1 51
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To provide the PKU child with regular food, the

phenylalanine, protein, and calorie contents of regular

foods must be known. As a result, young children’s foods

are grouped into exchange lists, each of which contains

food items that contribute equivalent amounts of

phenylalanine.

Currently, both U.S. Public Health Service and pri-

vate medical centers use the dietary guidelines for man-

agement of PKU. Dietary management has two purposes:

an appropriate substitute for milk (especially for the in-

fant) and guidelines for adding solid foods. Lofenalac is

the milk substitute most generally used in the United

States. It contains approximately 5% phenylalanine.

Other products that are phenylalanine free can be used

by older children and pregnant mothers. This allows

them a wider variety of foods before they reach the lim-

its of the phenylalanine allowance in their diet.

Caregivers, nurses, and physicians must bear the pri-

mary responsibility for providing and continuing care so

that the child with PKU will grow and develop normally.

This requires a coordinated effort of understanding the

absolute necessity of following the diet carefully. Patience

is very important as counseling, guidance, and educa-

tion are provided. Teaching guides and materials are

available to help in planning and follow-up. Home health

nurses may provide follow-up care and reinforcement.

Social services and support groups are also good adjuncts

to assist in the vigilance required.

SPECIAL CONSIDERATIONS

When feeding a patient with PKU, several considerations

should be kept in mind. First, calories and taste should

be varied. Second, special low-protein products are avail-

able and can also be used to advantage. Request a list

from dietitians or nurses. Third, patients should avoid

meat and dairy products (except the permitted milk).

Fourth, the feeding regimen must be consistent with the

age and development of the child, and the food quantity

and texture must be adjusted to the child’s eating ability.

Fifth, the nutritional adequacy of the child’s diet should

be constantly evaluated, using the RDAs/DRIs as a guide.

Table 28-3 lists some common baby foods along with

their nutritional values, and Table 28-4 offers a child’s

sample menu.

One of the most controversial issues in treating a child

with PKU is the uncertainty about when to terminate di-

etary restrictions. Some children are put on a normal

diet at the age of five, when further mental progress may

require additional phenylalanine. Other clinicians keep

the child on a phenylalanine-restricted diet indefinitely.

There is no known age when the diet can be safely discon-

tinued. Developmental problems occur in older children

and adolescents who have discontinued the diet.

It should be noted that if a restrictive diet is discon-

tinued, the child and family go through a very impor-

tant transition period. The parents and the child will need

time and patience to adapt to this sudden exposure to

meat and a whole variety of other foods.

Successful management of PKU babies over the years

has allowed them to attain normal growth and develop

into healthy adults. Now the young women are having ba-

bies of their own. The pregnant woman with PKU is at

high risk, but the fetal risks are even higher. The major

hazards to the fetus are congenital deformities and men-

tal retardation. Untreated PKU during a pregnancy also

leads to higher rates of stillbirth and/or prematurity.

In the United States, thousands of women of child-

bearing age have had their PKU successfully treated. Most

discontinued their special diet in childhood when their

doctors determined that it was safe to do so.

If these young women are eating a normal diet, their

blood phenylalanine levels are very high when they be-

come pregnant. During pregnancy, high blood levels of

TABLE 28-2 Suggested Phenylalanine, Energy, and Protein Intakes per Day for PKU Patients under One

Year Old

Amount of Nutrient Needed per Kilogram Body Weight Lofenalac Milk (oz)

Measures

†

Protein Provided Permitted per 

Age Phenylalanine Protein by Product to Kilogram Body 

(months)* (mg) (g) Kilocalories Child’s Need (%) Weight Whole Evaporated

0–2

1

⁄2 85 4.4 125 85 2

1

⁄2–3 2–4 1–3

2

1

⁄2–6

1

⁄2 65 3.3 115 85 2–2

1

⁄2 2–4 1–2

1

⁄2

6

1

⁄2–9

1

⁄2 45 2.5 105 90 1

1

⁄2–2 1

1

⁄2–2

1

⁄2

1

⁄2–1

1

⁄2

9

1

⁄2–12 32 2.5 105 90 1

1

⁄2–2

1

⁄2–1

1

⁄2

1

⁄2–1

Note: the child may or may not need additional foods. See text.

*The separation between age groups is not exact.

†

One measure equals 1 tbsp, containing about 10 g of powder.

An example: a one-month-old child is permitted 2 to 4 oz whole milk (or 1 to 3 oz evaporated milk) and 2

1

⁄2 to 3 measures of Lofenalac per

kilogram body weight per day.
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phenylalanine in the mother can cause serious problems

in the fetus such as mental retardation, a small head size

at birth, heart defects, and low birth weight.

Fortunately, most of the clinical problems can be pre-

vented in babies of women with PKU if proper precau-

tions are taken by these pregnant women:

1. Resume their special diets at least three months be-

fore pregnancy and continue the diet throughout

pregnancy.

2. Undergo weekly blood tests throughout pregnancy to

monitor blood phenylalanine levels assuming that

high levels will be treated by the obstetrician.

Obviously, undiagnosed PKU in a pregnant woman

can pose a risk to her baby. Careful screening and coun-

seling is necessary for identified PKU-potential mothers.

Their pregnancies should be carefully planned, and they

should be on a restricted phenylalanine diet. Since PKU

diets are low in protein, their diet must be strictly con-

structed and monitored by a clinical dietitian throughout

the pregnancy. Low-phenylalanine formulas and food

products become the mainstay of the diet.

Many authorities strongly recommend that PKU chil-

dren, especially girls, remain on their diets throughout

life. In this way, some of the dangers of pregnancy can be

minimized.

FOLLOW-UP CARE

The health team must monitor progress after a child is

placed on a phenylalanine-restricted diet. During the first

few weeks of the diet, the child’s blood should be tested

twice a week. After the child has been on the diet for a

brief period and his or her clinical condition has im-

proved and stabilized, blood tests should be performed

weekly until the child is 1 year old. Later, the toddler’s

blood should be tested once every 2 to 3 weeks. When all

symptoms have disappeared and the child has adapted to

the diet, the blood tests can be done monthly.

TABLE 28-3 Contents of Calories, Protein, and Phenylalanine in Some Selected Foods

Food Phenylalanine (mg) Protein (g) Kilocalories

Gerber’s strained and junior vegetables

Carrots, 5 tbsp 15 0.5 21

Sweet potatoes, 1

1

⁄2 tbsp 15 0.3 15

Gerber’s strained and junior fruits

Applesauce, 7 tbsp 10 0.2 81

Apricots with tapioca, 8 tbsp 10 0.5 88

Orange-pineapple juice, 11 tbsp 10 0.8 41

Peaches, 3 tbsp 10 0.3 35

Gerber’s baby cereals

Barley cereal, 1

1

⁄4 tbsp 18 0.4 11

Rice with mixed fruit (in jar), 1

1

⁄4 tbsp 18 0.3 13

Rice with strawberries, 2

1

⁄4 tbsp 18 0.5 21

Total 124 3.8 326

TABLE 28-4 Sample Menu Plan for a 9-Month-

Old Child with PKU

Breakfast

Lofenalac formula, 6 oz

Rice with strawberries, Gerber’s baby cereal, 2

1

⁄4 tbsp

Carrots, Gerber’s strained and junior vegetables, 5 tbsp

Midmorning Feeding

Peaches, Gerber’s strained and junior fruit, 3 tbsp

Lunch

Lofenalac formula, 6 oz

Cereal, barley, Gerber’s baby cereal, 1

1

⁄4 tbsp

Apricots with tapioca, Gerber’s strained and junior fruit, 

8 tbsp

Orange-pineapple juice, Gerber’s strained and junior 

fruit, 5 tbsp

Midafternoon Feeding

Applesauce, 7 tbsp

Dinner

Lofenalac formula, 6 oz

Rice with mixed fruit (in jar), Gerber’s baby cereal, 1

3

⁄4 tbsp

Sweet potatoes, Gerber’s strained and junior vegetables, 

1

1

⁄2 tbsp

Bedtime Feeding

Lofenalac formula, 6 oz

Orange-pineapple juice, Gerber’s strained and junior fruit,

6 tbsp
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The dietary supply and blood levels of phenylalanine

are strongly correlated with the height and weight gains

of the child. If children get an insufficient amount of

phenylalanine, they will become lethargic, have stunted

growth, and lose their appetite. More severe effects in-

clude mental retardation, clinical deterioration (fever,

coma), and even death. Also, when children with PKU

become sick or have infections, blood phenylalanine may

rise to unacceptable levels.

DRUG THERAPY

In December 2007, the U.S. Food and Drug Admini-

stration approved Kuvan (sapropterin dihydrochloride),

the first drug of its kind approved to slow the effects of

PKU. The drug has different effects on babies with PKU.

It is estimated that it is effective in about 1 out of every

12,000 to 15,000 live births in the United States.

Kuvan must be used in combination with a

phenylalanine-restricted diet. A patient can override the

effects of Kuvan by not following a restricted diet.

Patients being treated with Kuvan must have their blood

phenylalanine levels monitored frequently by their physi-

cians or other healthcare professional to ensure their its

levels are in the normal range.

NURSING IMPLICATIONS

Nursing responsibilities for treating a child with PKU are

as follows:

1. Be aware that dietary management is the only treat-

ment for children with PKU.

2. The diet for PKU must meet two criteria:

a. It must meet the child’s nutritional needs for

growth and development.

b. It must maintain phenylalanine levels within a

safe range.

3. The diet therapy is very strict and presents difficul-

ties to the families or caregivers.

4. Lofenalac and Phenyl-Free are very expensive; finan-

cial aid may be required. Funding sources should be

furnished to the parents.

5. Frequent monitoring of urinary and blood levels of

phenylalanine are necessary.

6. Careful dietary records as well as height and weight

records must be maintained to monitor diet

adequacy.

7. While brain damage is irreversible, diet therapy will

limit its progress.

8. Restricting phenylalanine in older children with PKU

is beneficial in improving behavior and motor abil-

ity, as well as decreasing eczema. Poor bone growth

and impaired mental abilities have also been docu-

mented in those whose diets were discontinued

early.

9. The meaning of the treatment must be explained to

the health team and the parents. Successful control

of PKU requires that the family learn to:

a. plan the baby’s diet.

b. monitor food intake.

c. take blood samples.

d. keep accurate records of intake and state of

health.

e. cope with normal developmental stages.

10. Therapeutic communication is necessary to allow

parents to voice feelings of guilt, fear, and frustration

and to attain a healthy outlook.

11. Provide information on:

a. signs of inadequate phenylalanine intake: anorexia,

vomiting, listlessness.

b. situations that require increased amounts of

phenylalanine, such as during periods of rapid

growth and during febrile illnesses.

c. possible deficiencies in other nutrients: intake of

manganese, zinc, and niacin may be low when

the primary protein source is synthetic.

12. Closely monitor hemoglobin levels, since protein is

severely restricted.

13. Lofenalac provides 454 calories, 15 g protein, 60 g

carbohydrate, and 18 g fat per 100 mg powder.

14. Special products such as low-protein flour, cookies,

pasta, and other bakery items can be purchased to

augment this severe diet and increase carbohydrate

intake.

15. Recognize that primary diet teaching may require

the services of a specialist, and the nurse may prefer

to reinforce the teaching and encourage compliance.

16. Counsel family members that the current practice is

long-term dietary management so that they will be

prepared for the process.

17. When solid foods are added to the child’s diet (at

about 6 months of age) parents and caregivers will

need a low-phenylalanine food exchange list.

PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The objectives of dietary management of the child

with phenylketonuria (PKU) include:

a. lowering phenylalanine content to the mini-

mum requirement for growth by calculating

the diet for phenylalanine content.

b. removing all milk and milk products from the

diet.

c. removing all protein foods from the diet.

d. all of the above.
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2. From the following list of lunch menus, choose

the one most appropriate for a PKU youngster

who is 2-

1

⁄2 years old:

a. 2 tbsp roast beef, 

1

⁄2 slice bread, 

1

⁄4 c green

beans, 

1

⁄2 banana, 

1

⁄2 c Lofenalac

b. 1 hard-boiled egg, raw carrot sticks, 2 Ritz

crackers, 1 pear half, 

1

⁄2 c Lofenalac

c.

1

⁄4 c sliced beets, 

1

⁄4 c green beans, 3 tbsp boiled

potato, 

1

⁄2 c Lofenalac vanilla pudding with

whipped topping, apple juice

d. 4 potato chips, 1 graham cracker with butter, 

1

⁄2 c Lofenalac vanilla pudding, 8 oz cola

3. In which of the following persons with PKU could

the diet be safely liberalized?

a. pregnant female

b. 20-year-old male

c. 4-year-old female

d. 2-year-old male

4. The young parents of an infant consistently forget

to give the child the required milk allowance in

addition to his Lofenalac. The following may be

expected:

a. The child will become allergic to milk.

b. The child’s growth and development will be re-

tarded.

c. The child will develop a lactose intolerance.

d. The child will become hyperactive.

5. If dietary treatment starts after mental retarda-

tion occurs, the following may be expected:

a. The brain will continue its deterioration.

b. No further deterioration will take place.

c. The mental retardation will be reversed and

the child will become normal.

d. Physical growth will be retarded.

6. Phenylalanine may not be omitted from the in-

fant’s diet because:

a. as an essential amino acid, it must be supplied

by diet or the infant will fail to develop.

b. the electrolytes of the body will be in negative

balance.

c. it must be in the diet to produce tyrosine.

d. the child will get bradycardia.

7. The diet of the PKU child must be calculated for:

a. phenylalanine, tyrosine, and histamine.

b. protein, carbohydrate, and fat.

c. phenylalanine, protein, and calories.

d. calcium, iron, and ascorbic acid.

8. Techniques that promote compliance when feed-

ing a PKU child include:

a. varying taste by using allowed flavorings and

seasonings.

b. using low-protein grain products for variety.

c. adjusting quantity and texture to child’s eating

ability.

d. all of the above.

9. Insufficient phenylalanine will result in which of

the following symptoms?

a. stunted growth

b. anorexia, lethargy

c. mental retardation

d. all of the above

TRUE/FALSE

Circle T for True and F for False.

10. T F Feeding must be consistent with age and

development.

11. T F Nutritional adequacy must be constantly

evaluated.

12. T F Meat and milk are not used in the diet plan for

PKU, except for a small quantity of evaporated

milk daily.

13. T F PKU is a self-limiting disorder—the child will

“grow out of it” as he or she grows up.

FILL-IN

14. List five steps necessary to the planning of an ade-

quate diet for PKU.

a.

b.

c.

d.

e.

15. Describe three ways to vary calories and taste in a

PKU diet without unbalancing it.

a.

b.

c.
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OBJECTIVES

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

1. Describe the normal patterns and characteristics of bowel movements in

infants and young children.

2. Identify deviations from normal when:

a. constipation is the problem.

b. diarrhea is the problem.

3. Identify the major causes of constipation and diarrhea.

4. List the major purposes of diet therapy for constipation and diarrhea in

infants and children.

5. Identify the types of feedings necessary to meet the goals of diet therapy

in these disorders.

6. Describe the strategies the health professional would teach caregivers to

prevent further problems.

7. Name the categories of high-risk infants requiring specialized nutritional

therapy.
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8. Describe the types of feedings necessary to meet the

individual needs of each infant.

9. Exhibit proficiency in the selection of formulas and

recommended feeding methods.

10. Teach all caregivers the pertinent facts they must

know in order to adequately nourish their high-risk

infant.

GLOSSARY

Benign: not malignant, not recurrent.

Electrolyte: a chemical substance that, when dissolved

in water or melted, dissociates into electrically

charged particles (ions).

Fiber (dietary): that portion of undigested foods that can-

not be broken down by enzymes, so it passes through

the intestine and colon undigested.

Immune (immunological): highly resistant to a disease

because of developed antibodies, or development of

immunologically competent cells, or both.

Meconium: mucilaginous material in the intestine of the

full-term fetus.

Mucilage: aqueous solution of a gummy substance.

Osmolarity: concentrating a solution in terms of osmoles

of solutes per liter of solution (osmolality).

Osmosis: passage of a solvent from a solution of lesser to

one of greater solute concentration when separated

by a membrane.

Prematurity: underdevelopment; born or interrupted be-

fore maturity or occurring before the proper time.

Residue: that which remains in the intestine after the

removal of other substances; a remainder.

Suppository: a medicated mass used for introduction into

the rectum, urethra, or vagina.

BACKGROUND INFORMATION

Space limitation has excluded chapters covering diet

therapy for a number of other clinical disorders of in-

fancy and childhood. This chapter remedies the situa-

tion by providing student activities to cover three

important clinical subjects not yet discussed: constipa-

tion, diarrhea, and high-risk infants.

The student should use the references provided at the

end of this chapter to obtain more details to supplement

the activities provided.

AC T I VI T Y 1 : 

Constipation

BACKGROUND INFORMATION

Patterns of bowel movements among children and in-

fants vary. If a child is active, passes a soft to slightly

compact stool, gains weight progressively, shows normal

development, and is free from any known clinical disor-

der, the mother has no reason to worry.

A newborn may have a constipation problem that is

most likely the result of plugging by meconium.

Constipation in an older infant is usually due to a change

in the type of feeding. An anatomical defect may also be

a cause, but this is rare. There are several ways to recog-

nize the presence of constipation in a young infant:

1. A change in the stool (number, consistency, texture,

appearance)

2. Pain in the infant when defecating

3. Distended abdomen with or before every bowel

movement

4. Very black or bloody stools

The constipation of many newborns disappears shortly

after discharge from the hospital. If this does not occur,

the mother should consult her pediatrician.

INFANTS

Constipation in a baby may be caused by a change in diet.

Some babies develop constipation when breastfeeding is

replaced with formula (homemade or commercial).

Characteristic signs include the face turning red, strain-

ing, and the legs turned upward while defecating, even

though the child may pass a soft stool. The doctor will

evaluate the child after being informed of the symptoms.

The doctor first looks for any obstruction that may re-

quire special medical attention. If no obstruction is

found, the mother should be advised of the benign nature

of the constipation and told that the child’s bowel habits

will return to normal after it adapts to the new formula.

Actually, the stools of some infants change from soft to

hard even if they are not constipated.

Other babies develop constipation when they are

switched from liquid or strained food to solid food. The

signs of such constipation vary. In some infants, a day

with normal bowel movements is followed by one with

none. In others, the passing of hard stools is accompanied

by crying and intense straining. Many of these cases are

of unknown origin. A typical cause is excessive water ab-

sorption (reabsorption) by the colon, resulting in dry

stools and constipation. The anal passage may be

stretched, causing pain and bleeding if there is an open

wound. The child passes red stools, which are easily ob-

served on toilet paper. The management of this form of

constipation consists of a reduction in milk intake and an

increased intake of juices, fruits, and fluids. Some clini-

cians may prescribe enemas, laxatives, and suppositories,

such as a glycerin suppository. The dosage and frequency

of application of these drugs must be determined with

care.

Home remedies have no scientific evidence; however,

adding sugar to the gut will draw water in to increase
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osmotic load and will create softer stools. No studies have

examined how much sugar would be needed.

Infants older than 6 months may benefit from drink-

ing prune juice or increasing appropriate high-fiber foods

such as whole grain breads and cereals, fruit, vegetables,

and cooked legumes.

YOUNG CHILDREN

Constipation in children under 4 or 5 years old is of two

types: psychological and anatomical. The latter refers to

a defect in the muscles regulating the defecation process.

In some children under 2 years old, any initial sign of

constipation can create a psychological barrier to defeca-

tion. When children start passing hard stools, they expe-

rience some pain, so they subsequently strain to retain

the stools in order to reduce the pain. The accumulated

feces become larger and harder, causing more pain in

subsequent defecations. Some parents report that their

children turn red in the face, strain, and arch their backs

during bowel movement. Although toilet trained, they

soil their pants frequently and are reluctant to go to the

bathroom. Some parents complain that these children

are lazy. In this case, the parental attitudes make the con-

stipation problem worse. This psychological barrier to

bowel movement can be difficult to overcome.

On the other hand, constipation in some children re-

sults from fecal impaction, which may develop for a num-

ber of reasons. For instance, children between the ages

of five and eight may develop constipation because they

consider visiting the bathroom a waste of time. How are

older children with a constipation problem managed?

The basic principles are similar to those for an adult. If

the parents consult a physician, the doctor may need to

study the problem and advise the parents about what ac-

tions to take.

As a start, the parents may help the child initiate a

good bowel movement by using an enema. The dose,

which may be large at the beginning, may be used until

a defecation pattern of three to five times a day is estab-

lished. Mineral oil is not recommended for young chil-

dren. The child should be put on a conditioning schedule,

such as 10 to 20 minutes daily on the toilet. The child

should also be encouraged to have bowel movements as

frequently as possible. At the same time, milk intake may

be reduced to 60%–80% of normal, and the intake of

fruits, juices, and bran cereals increased. A diet high in

fiber and fluid should be designed for future use to aid in

regulation.

NURSING IMPLICATIONS

Healthcare personnel should do the following:

1. Be aware of the signs and symptoms of constipation

in the infant.

2. Be prepared to counsel parents about the possible

reasons for constipation in their child.

3. Consult the physician regarding the diagnosis of con-

stipation in any given infant before educating the

parents.

4. Expect that signs of constipation may be different for

individual infants.

5. Teach the caregivers the necessity of precision of

dosage and monitoring of any drugs prescribed by a

physician.

6. If the infant is on solid food, food sources that relieve

constipation in adults will also, in smaller propor-

tions, help the child to defecate.

7. Be alert for psychological problems that prevent defe-

cation in the young child.

8. Assist the caregivers to help the child initiate regular

bowel habits.

PROGRESS CHECK ON ACTIVITY 1

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. All except which of these characteristics indicate

that a child is not constipated?

a. steady weight gain

b. good appetite

c. one to three bowel movements daily

d. active

2. Newborns’ constipation problems are most likely

the result of a(n):

a. change in feeding.

b. anatomical defect.

c. clinical disorder.

d. change in routine.

3. Safe food(s) that may be used to combat constipa-

tion in infants include:

a. prune juice.

b. 1 tsp sugar/4 oz of formula.

c. strained apricots.

d. all of the above.

4. Recommended treatment for dry, hard stools in

an infant is to:

a. increase formula feedings.

b. increase fluids.

c. increase laxative intake.

d. increase activity level.

5. Two types of constipation common in children

under 5 years old are:

a. physiological and psychological.

b. anatomical and environmental.

c. psychological and anatomical.

d. environmental and physiological.
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FILL-IN

6. Fecal impaction in children is usually the result of:

7. Name four ways a parent may assist the child to

initiate regular elimination habits.

a.

b.

c.

d.

8. Name five nursing responsibilities in dealing with

the problem of constipation in the infant and

young child.

a.

b.

c.

d.

e.

AC T I VI T Y 2 :

Diarrhea

FECAL CHARACTERISTICS AND CAUSES 

OF DIARRHEA

The stools of infants change with age and development,

as indicated in Table 29-1. It is important for parents to

recognize a child’s normal feces. Children with diarrhea

have an abnormally frequent evacuation of watery (and

sometimes greasy and/or bloody) stools. Diarrhea is fre-

quent among infants and children and can be a very dis-

tressing condition. In chronic cases, it may last for weeks

or months, while the child continues to grow normally.

Chronic diarrhea may be a symptom of a disease. In gen-

eral, diarrhea is classified as acute or chronic according

to its stool, profile, cause, or site of clinical defect. There

are a number of common causes of diarrhea in infants

and children:

1. It can be due to a specific clinical disorder.

2. Bacterial contamination of formulas or foods can

cause food poisoning.

3. Some youngsters develop diarrhea because of intes-

tinal reactions to certain foods such as sugars, fats

(too little or too much), milk, and eggs.

TREATMENT AND CAUTION

The initial management of diarrhea in children involves

two steps. The clinician’s first and major objective is to

restore fluid and electrolyte balance by oral or IV therapy,

since a child is highly susceptible to dehydration.

Subsequently, the clinician determines if the child can be

managed adequately by oral nourishment without par-

enteral feeding, which requires hospitalization.

If a child’s diarrhea is accompanied by mild to mod-

erate dehydration with persistent vomiting, hospitaliza-

tion for parenteral fluid therapy is indicated. In general,

it is feasible to provide oral fluids and electrolytes for

children with mild diarrhea or children recovering from

severe diarrhea. If diarrhea is mild to moderate and the

patient shows normal clinical signs otherwise and is not

dehydrated, most physicians prescribe outpatient therapy

consisting of an oral hypotonic solution of glucose and

electrolytes.

In caring for an infant with diarrhea, the major con-

cern is supplying an adequate supply of fluid and elec-

trolytes. Some readily available regular and commercial

solutions are listed in Table 29-2. Because milk contains

too many electrolytes, especially sodium, most clinicians

do not recommend it at the beginning of treatment. All

other solutions listed in the table may be initially fed to

a child with diarrhea. To prevent gas from being trapped

and the accompanying discomfort, some soda drinks can

be decarbonated. Gelatin should be made in half strength

TABLE 29-1 Fecal Characteristics of Infants

Fecal Characteristics

Age Number of Bowel

(months) Diet pH Color Texture Movements Daily

0–4 Home or commercial 6–8 Pale yellow to Compressed, solid 2–3

formulas light brown

Breast milk Ͻ 6 Yellow to golden Like cream or ointment 2–4

4–12 Regular foods and/or milk Variable Intensified yellow Harder 1–3

Over 12 Regular foods and/or milk Variable Similar to adult, Similar to adult, Similar to adult, 

i.e., highly variable i.e., highly variable i.e., highly vari- 

(yellow to black) (soft to very hard) able (1–4)
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to avoid aggravating dehydration. Kool-Aid and unfla-

vored gelatin should not be used, since they contain few

electrolytes.

After about two days of fluid and electrolyte support as

described, the diarrhea should subside somewhat. At this

stage, the child should be given a diluted regular infant

formula, for example, one fourth, one third, or even one

half of normal strength. Additional calories are supplied

by adding corn syrup (1 tsp per 3 oz of formula) or using

a supplemental feeding of strained baby cereals and fruits.

Recent concern has been expressed about the com-

mon practice of eliminating milk, eggs, and wheat to re-

duce diarrhea in a young patient. Although some

pediatric patients benefit from this treatment, the at-

tending physician must be alert to (1) potential undernu-

trition that may occur if the elimination diet is

prolonged, and (2) the possibility that the child has celiac

disease (see Chapter 26). An elimination diet may mask

this disorder.

The initial treatment for diarrhea in children over 1

year old consists of giving clear liquids such as diluted

broth, fruit juices, soft drinks, gelatin dessert, and pop-

sicles. After the diarrhea has subsided, a low-residue diet

may be used. Subsequent management is the same as

that for an adult (see Chapter 17). Once the condition

has stabilized, a regular diet appropriate to the child’s

age can be implemented.

NURSING IMPLICATIONS

Healthcare personnel should do the following:

1. Be able to recognize normal fecal characteristics of

infants.

2. Differentiate between acute and chronic diarrhea.

3. Develop care plans to meet the individual child’s

problems:

a. Replace fluid and electrolytes.

b. Restore adequate nutrition orally or parenterally.

4. Be familiar with common beverages and foods that

can be used for treating diarrhea.

5. Alert the physician to observed potential problems if

the child is on an elimination diet for a prolonged

period.

6. Select a low-residue diet as the diet therapy of choice

after acute symptoms have subsided.

PROGRESS CHECK ON ACTIVITY 2

FILL-IN

1. On what three bases is diarrhea classified as acute

or chronic?

a.

b.

c.

2. Name three common causes of diarrhea in

children.

a.

b.

c.

3. Describe the two steps in the dietary management

of children with diarrhea.

a.

b.

TABLE 29-2 Calorie, Sodium, and Potassium Contents of Some Preparations for Treating Diarrhea

mg mg

Sodium/100 Potassium/

Beverage ml 100 ml kcal/100 ml

Milk, whole 50 144 62

Milk, skim 52 145 36

Apple juice, canned or bottled 1 101 47

Grape juice, canned or bottled 2 116 66

Orange juice, from concentrate 1 202 49

7-Up 10 Trace 40

Coca-Cola 1 52 44

Pepsi-Cola 15 3 46

Ginger ale 8 Trace 35

Root beer 13 2 41

Flavored gelatin 54 Trace 59

Pedialyte 69 78 20

Lytren 69 98 30
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4.* Name three beverages with a high-sodium con-

tent suitable for the treatment of diarrhea.

a.

b.

c.

5.* Name three beverages with a high-potassium con-

tent suitable for the treatment of diarrhea.

a.

b.

c.

6. Name two well-known commercial preparations

suitable for the treatment of diarrhea.

a.

b.

7. Describe three ways to increase caloric content of

a recovering child’s food intake. Assume the child

is 6 months old.

a.

b.

c.

*See answer sheet (Table 29-2)

AC T I VI T Y 3: 

High-Risk Infants

BACKGROUND INFORMATION

Five major categories of infants are considered high risk

at birth: those of low birth weight, those born prema-

turely with complications, those delivered by diabetic

mothers, those who are critically ill, and those with birth

defects. These newborns are unable to function properly

as normal infants and need special help.

Drug use during pregnancy, especially the use of the so-

called recreational drugs, causes many birth defects and

developmental problems. Cocaine (crack) use is related to

prematurity, placenta detachment, intrauterine growth

retardation, and low birth weight (LBW). The infant may

be paralyzed, have uncontrolled jerking movement, and/or

have permanent physical and mental retardation. The use

of opiates and barbiturates produce an addicted infant who

must go through the painful, sometimes fatal withdrawal

process. Amphetamine use causes behavioral abnormali-

ties and central nervous system damage.

The most widely used drug during pregnancy is alco-

hol, and it is a leading cause of mental retardation. It is

especially devastating to the fetus in the first trimester

and leads to fetal alcohol syndrome (FAS) in the infant.

The classic symptoms of FAS are facial abnormalities,

brain damage, and physical and mental retardation.

While the subclinical effects from the fetal alcohol effect

(FAE) are not as readily identified, prenatal consumption

of alcohol produces children with some brain damage,

learning disabilities, and behavior problems, which make

school and social situations very difficult for the child.

One of the major criteria for survival is proper nutrition,

without which the child may die.

There is considerable controversy over what consti-

tutes a low birth weight or prematurity. In this text, a

premature infant is defined as one born before the 37th

or 38th week of gestation. Standard charts show the ex-

pected infant weight at different gestational ages. If

weight is unacceptably low for gestational age, the in-

fant is small for date (SFD) or small for gestational age

(SGA). These infants have suffered intrauterine retarda-

tion but may be either full term or premature. A low

birth weight (LBW) infant weighs 2500 g (5-

1

⁄2 lb) or less.

These infants may be premature, small for gestational

age, and/or small for date. They account for 60%–70% of

all cases of newborn mortality after birth; about 5%–10%

of live births are of low birth weight. Infants weighing less

than 1500 g (3.3 lb) at birth are considered to have very

low birth weight (VLBW).

NUTRIENT NEEDS

The caloric need of the high-risk infant is definitely higher

than that of a normal infant: about 100 to 130 kcal/

kg/d. This is about three to four times that of an adult and

twice that of a normal infant.

The estimated protein need of the high-risk child is 

3 to 4 g/kg/d. Excessive protein is undesirable, since it can

increase blood amino acids and nitrogen; however, a pre-

mature infant may require the essential amino acids ty-

rosine and cystine.

A high-risk infant needs a large amount of fluid for a

number of reasons. First, the child has a high body water

content. Second, the ambient temperature may be too

high, causing increased evaporation for the small pa-

tient. Vomiting or diarrhea, if present, may result in a

loss of intestinal fluid. The child’s kidney is unable to

concentrate urine, resulting in more fluid loss. If the

child undergoes any form of treatment that causes body

evaporation, such as photo or radiant heat therapy, its

need for fluid will be further increased.

One way to assure that a child gets enough fluid is to

measure the intake and output of fluid, monitor overt

clinical signs of dehydration, and analyze urine osmolal-

ity, using blood sodium and nitrogen levels as guides.

Extra fluid may be given orally (water, milk, or 10% glu-

cose) or intravenously (10% glucose).

High-risk infants have special needs for calcium, iron,

and vitamin K. If the intake of these nutrients is inade-

quate, appropriate supplementation is needed.
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INITIAL FEEDINGS

The first feeding should be given to a high-risk infant

several hours after birth, when the child is given fluid

and calories. A normal-term infant receives the first feed-

ing two to four hours after birth, as does a baby weigh-

ing at least 1500 g with a gestational age of 33 or 34

weeks and without any complications such as respira-

tory difficulty and infection. In general, this latter baby

receives smaller but more frequent feedings than a nor-

mal child.

If an infant has complications, weighs less than 1500

g, and has a gestational age of less than 33 weeks, the

feeding practice is more cautious and varies with the in-

fant and the doctor’s evaluation. Depending on the prac-

titioner, the child may be fed in one of two ways. In one,

only 10% glucose is given intravenously with no other

nourishment until the infant stabilizes, usually 3 days

later, at which time oral or tube feedings or total par-

enteral nutrition is used. Some practitioners prefer direct

oral feeding within the first 12 to 24 hours. If oral feed-

ing is not feasible, total parenteral nutrition is started at

the beginning of the second day.

USE OF BREASTMILK OR FORMULAS

The decision of whether to nurse or formula-feed a high-

risk infant depends partly on the degree of risk. Babies of

nearly normal size may respond well to breastmilk.

Breastmilk permits satisfactory growth for infants weigh-

ing more than 1500 g, especially because of the quality

of fat and protein, the solute load, and immunological

protection provided. In some circumstances, breastmilk

produces less necrotizing enterocolitis than formulas.

The mother should be actively encouraged to breastfeed

if the child can suck and weighs over 2000 g. If the child

is unable to breastfeed, the mother can provide milk by

expressing breast milk either manually or with a breast

pump. Advice from a lactation consultant should be

sought. The milk is then given to the child by tube, gav-

age, bottle, or dropper. This procedure can also

strengthen the mother’s emotional attachment to the

child. The milk should be fresh, unheated, unrefriger-

ated, and less than 8 to 10 hours old.

Although breastmilk has certain advantages, it does

not provide enough protein to enable some high-risk in-

fants to grow. To supplement the low supply of protein in

breast milk, a breastfed child can be given some concen-

trated or standard formulas. Neither regular formulas

nor breastmilk alone is adequate for growth for most

high-risk infants.

There are no readily available “standard” formulas for

low-birth-weight or high-risk infants, since their require-

ments for nutrients are unknown. The best guide is to use

the estimated nutrient needs as described earlier.

However, most standard formulas are high in protein,

calories, and calcium. The smaller the child, the more

unsatisfactory these formulas are. Some clinicians pro-

pose that the formula should contain 80–100 kcal/100

ml and 2.6–3.0 g of protein/100 kcal (ideally 2.8 g).

Some clinics and hospitals use defined-formula diets

containing glucose, amino acids, minerals, vitamins, and

medium-chain triglycerides (or no fat). Some infants re-

spond favorably when fed these diets, while others do

not. The major problems with these defined-formula diets

are their high solute load and excessive nitrogen. Since

infant response to any method of feeding varies, the high-

risk baby’s growth must be closely monitored. In addition

to the type of formula chosen, its dilution must be care-

fully considered. The concentration, calories, protein,

and fluid of a high-risk baby’s formula should all be suf-

ficient but within the eating and digestive capacity of the

child. Whereas a normal child is usually provided about

67 kcal/100 ml (20 kcal/oz) of milk, a high-risk infant

needs about 80–100 kcal/100 ml (25–30 kcal/oz) of milk.

And although a normal child drinks about 100 ml/kg of

milk, a high-risk infant may need as much as 200 ml/kg.

If the formula is too concentrated, the excessive osmotic

load can be harmful to the gastrointestinal tract and the

kidney.

The decision to use breastmilk or infant formulas is de-

termined by many factors including the clinical condition

of the infant and the potential benefits and concerns of-

fered by each feeding method. The following gives one ad-

vantage and one disadvantage of each method of feeding.

• Human milk—The nutrients are readily absorbed.

Milk volume production may be inadequate to nour-

ish the infant.

• Formulas for premature infants—Protein is at a

higher concentration than in a standard infant for-

mula to meet the patient’s higher protein need. The

amount of feeding must be increased slowly for the

very low birth weight infant.

• Premature discharge or transition formulas—

Formulas have the nutrient composition that is be-

tween the concentrated premature formulas and the

standard infant formula. The infant should weigh at

least 1.8 kg when this formula is prescribed.

• Standard discharged infant formulas—Prescribed for

infants reaching certain clinical criteria. It is inade-

quate for a premature infant.

• Elemental infant formulas—It is specifically designed

for infants with intestinal disorders, and its nutrient

contents are inadequate for premature infants.

• Soy formulas—This should not be used unless pre-

scribed by attending physician.

PREMATURE BABIES: AN ILLUSTRATION

A general discussion has been presented on the nutri-

tional supports for high-risk infants including premature
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babies. This section provides specifics for a premature

infant.

The attending physician routinely places a newly born

premature infant in the neonatal intensive care unit

(NICU) of the hospital with three objectives:

1. Carefully monitor fluid and electrolytes (sodium,

potassium, etc.) balance and nutritional status, with

proper intervention when indicated.

2. The use of an incubator or a medical warmer mini-

mizes caloric needs.

3. When the environmental air is moist and warm, the

body temperature fluctuates less with a minimal loss

of body water.

The clinical condition of a premature baby will lead to

the following feeding problems:

1. Inability to coordinate sucking, breathing, and swal-

lowing interferes with proper bottle or breastfeeding.

2. The small patient may suffer disorders of the circula-

tory and respiratory systems, leading to decreased

oxygen levels, gagging, blood infection, and so on. As

a result, the baby may be unable to receive oral feed-

ing through the nipple.

3. Preemies are most likely small and sick. Their nutri-

tion and fluid requirements have to be met by using

the following progressive methods:

a. Initially, intravenous feeding is used.

b. The next stage uses enteral or tube feedings. The

baby is given the nourishment slowly.

c. Oral feeding is not used until clinical conditions

permit. At this stage, bottle or breastfeeding may

be used. Most infants prefer a bottle with a large

hole in the nipple.

After a baby is fed, sleep or a satisfactory rest is a good

sign, accompanied daily by 1–6 bowel movements and

5–9 urinations (wet diapers with or without stool). The

health team is always alert to the following:

1. Constant vomiting can be serious.

2. Stools watery or bloody is another warning.

One major clinical concern is fluid balance in a pre-

mature baby from the following perspectives:

1. The loss of water through skin and respiratory routes

is higher in a preterm than a full-term baby.

2. The premature baby’s urinary system, especially the

kidneys, is unable to regulate the proper amount of

water lost.

3. A decrease or an increase of body water may result.

The health team takes precaution as follows:

1. The patient’s urine is monitored to assure balance of

fluid intake and output.

2. Body electrolytes are monitored by scheduled test-

ings for their blood levels.

The storage of nutrients of a preterm infant is not ad-

equate for normal sustenance because the accumulation

of nutrients in the womb has been shortened. Nutritional

supplements become a necessity. Apart from the previous

discussion on the use of breastmilk or formulas for high-

risk infants, a discussion on specific recommendations in

feeding a premature infant with breastmilk or commer-

cial formulas is described below:

1. Breastmilk is usually recommended if the infant’s

clinical conditions permit. There is some evidence

that breastmilk may prevent sudden infant death syn-

drome and may minimize infections. A supplement

should provide additional calories, protein, vitamins,

and selected minerals such as calcium and iron. Some

label this supplement as “human milk fortified.” This

supplementation may have to be continued at home

after discharge.

2. Commercial and customized formulas are available

for those infants not suitable for feeding with breast-

milk. The nutritional contents of most of them are

satisfactory. Again, a supplement may be needed to

provide extra nutrients such as vitamins and miner-

als. This may have to be continued at home after

discharge.

3. When the infant’s clinical conditions permit, he or

she will be fed standard infant formulas. The health

team may provide extra guidelines once it is decided

to use a standard formula.

The caloric needs of premature infants to achieve the

proper growth rate are estimated as follows:

1. Those without major health problems may need

90–130 calories/kg/day.

2. Those with serious health problems may need

150–185 calories/kg/day.

The health team evaluates the baby’s weight gain

according to the following:

1. The infant is weighed every day after birth.

2. Most infants lose weight (water) during the few days

after birth.

3. Weight gain starts after the initial loss of weight.

4. The pattern of weigh gain is predictable according to

body size, prematurity, and clinical status. For exam-

ple, the baby may gain 

1

⁄6 to 

1

⁄5 oz (~ 6 g) daily for a

baby 25 weeks old. For a large baby, 34 weeks old,

weight gain can be 20 g or 

7

⁄10 oz daily.

5. Health teams use different criteria to determine a sat-

isfactory weight gain for the baby confined in a hos-

pital. Most use the average goal of 0.2–0.3 oz gain per

lb body weight per day.

6. It is a standard practice that if the record shows a

steady weight gain, the health team will recommend

a date of hospital discharge. Otherwise, the infant is

not discharged.

61370_CH29_401_410.qxd 4/14/09 10:48 AM Page 408

CHAPTER 29 DIET THERAPY FOR CONSTIPATION, DIARRHEA, AND HIGH-RISK INFANTS 409

NURSING IMPLICATIONS

Health personnel should do the following:

1. Be alert to the five major categories of infants at risk

at birth and be prepared to provide the specialized

nutrition needed on an individual basis.

2. Recognize the physiological feeding problems of a

high-risk infant:

a. Protein deficit and risk of overload

b. Increased fluid needs: fluctuating body tempera-

ture, inability to concentrate urine

c. Need for increased calories

d. Graduated vitamin and mineral needs

3. Be proficient in the use of feeding methods recom-

mended by the practitioner.

4. Encourage mothers of high-risk infants to breastfeed

unless mother or baby has medical problems.

5. Be familiar with the types and dilutions of formulas

suitable for high-risk infants, depending upon their

size and weight.

6. Closely monitor infant response to feedings.

7. Be prepared to teach all caregivers the proper feeding

techniques, prescribed formulas, signs, and symp-

toms of acceptance and any other pertinent facts.

8. Follow up for further evaluation.

PROGRESS CHECK ON ACTIVITY 3

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The SGA infant is:

a. full term but underweight.

b. premature but small for date.

c. either full term or premature.

d. any child who weighs less than 6 lb.

2. LBW infants account for % of all live

births.

a. 60–70

b. 20–30

c. 1–2

d. 5–10

3. Caloric needs of the high-risk infant are:

a. twice those of a normal infant.

b. three to four times those of a normal infant.

c. approximately six times those of a normal infant.

d. the same as those of the normal infant; they

have little movement.

4. High-risk infants need large amounts of fluid for

all except which of these reasons?

a. They require extra essential amino acids.

b. They have a larger body water content than

normal infants.

c. Their kidneys can’t concentrate urine.

d. They have increased water evaporation.

5. First feedings for high-risk infants include:

a. TPN.

b. fluid with extra calories.

c. 10% glucose IVs.

d. no food or fluid until stabilized.

FILL-IN

6. What are the criteria for breastfeeding a high-risk

infant? 

7. Describe the procedure for feeding breastmilk to

an infant who cannot nurse. 

8. Describe the four most appropriate guides for

meeting nutrient needs of high-risk infants.

a.

b.

c.

d.

9. What is a defined formula? 
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A P P E N D I X A

Weights for Adults

TABLE A-1 Body Mass Index for Adults: Principles and Applications

What is BMI?

Body Mass Index or BMI (WT/HT2), based on an individual’s height and weight, is a helpful indicator of obesity and under-

weight in adults.

Determine BMI

BMI can be determined by looking it up on one or more tables, using a hand-held calculator, or using the Internet Web 

calculator. Only the tables are presented in this Appendix.

Application

BMI compares weight to body fat but cannot be interpreted as a certain percentage of body fat. The relation between fat-

ness and BMI is influenced by age and gender. For example, women are more likely to have a higher percent of body fat

than men for the same BMI. At the same BMI, older people have more body fat than younger adults.

BMI is used to screen and monitor a population to detect risk of health or nutritional disorders. In an individual, other data

must be used to determine if a high BMI is associated with increased risk of disease and death for that person. BMI alone is

not diagnostic.

How does BMI relate to health among adults?

A healthy BMI for adults is between 18.5 and 24.9. BMI ranges are based on the effect body weight has on disease and death.

A high BMI is predictive of death from cardiovascular disease. Diabetes, cancer, high blood pressure and osteoarthritis are

also common consequences of overweight and obesity in adults. Obesity itself is a strong risk factor for premature death.

BMI Cutpoints for Adults

We interpret BMI values for adults with one fixed number, regardless of age or sex, using the following guidelines:

• Underweight BMI less than 18.5

• Overweight BMI of 25.0 to 29.9

• Obese BMI of 30.0 or more

For more information about overweight among adults, see: Clinical Guidelines on the Identification, Evaluation, and

Treatment of Overweight and Obesity in Adults. Bethesda, MD: NHLBI, 1998.

Source: United States Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic

Disease Prevention and Health Promotion. Division of Nutrition and Physical Activity.
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TABLE A-2 Body Mass Index Table (First Part)

Body Mass Index Table

To use the table, find the appropriate height in the left-hand column labeled Height. Move across to a 

given weight. The number at the top of the column is the BMI at that height and weight. Pounds have 

been rounded off. 



BMI 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Height

(inches)

Body Weight (pounds)

58

91 96 100 105 110 115 119 124 129 134 138 143 148 153 158 162 167

59

94 99 104 109 114 119 124 128 133 138 143 148 153 158 163 168 173

60

97 102 107 112 118 123 128 133 138 143 148 153 158 163 168 174 179

61

100 106 111 116 122 127 132 137 143 148 153 158 164 169 174 180 185

62

104 109 115 120 126 131 136 142 147 153 158 164 169 175 180 186 191

63

107 113 118 124 130 135 141 146 152 158 163 169 175 180 186 191 197

64

110 116 122 128 134 140 145 151 157 163 169 174 180 186 192 197 204

65

114 120 126 132 138 144 150 156 162 168 174 180 186 192 198 204 210

66

118 124 130 136 142 148 155 161 167 173 179 186 192 198 204 210 216

67

121 127 134 140 146 153 159 166 172 178 185 191 198 204 211 217 223

68

125 131 138 144 151 158 164 171 177 184 190 197 203 210 216 223 230

69

128 135 142 149 155 162 169 176 182 189 196 203 209 216 223 230 236

70

132 139 146 153 160 167 174 181 188 195 202 209 216 222 229 236 243

71

136 143 150 157 165 172 179 186 193 200 208 215 222 229 236 243 250

72

140 147 154 162 169 177 184 191 199 206 213 221 228 235 242 250 258

73

144 151 159 166 174 182 189 197 204 212 219 227 235 242 250 257 265

74

148 155 163 171 179 186 194 202 210 218 225 233 241 249 256 264 272

75

152 160 168 176 184 192 200 208 216 224 232 240 248 256 264 272 279

76 156 164 172 180 189 197 205 213 221 230 238 246 254 263 271 279 287
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TABLE A-3 Body Mass Index Table (Second Part)

Body Mass Index Table

To use the table, find the appropriate height in the left-hand column labeled Height. Move across to a

given weight. The number at the top of the column is the BMI at that height and weight. Pounds have

been rounded off. 



BMI 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

Height

(inches)

Body Weight (pounds)

58

172 177 181 186 191 196 201 205 210 215 220 224 229 234 239 244 248 253 258

59

178 183 188 193 198 203 208 212 217 222 227 232 237 242 247 252 257 262 267

60

184 189 194 199 204 209 215 220 225 230 235 240 245 250 255 261 266 271 276

61

190 195 201 206 211 217 222 227 232 238 243 248 254 259 264 269 275 280 285

62

196 202 207 213 218 224 229 235 240 246 251 256 262 267 273 278 284 289 295

63

203 208 214 220 225 231 237 242 248 254 259 265 270 278 282 287 293 299 304

64

209 215 221 227 232 238 244 250 256 262 267 273 279 285 291 296 302 308 314

65

216 222 228 234 240 246 252 258 264 270 276 282 288 294 300 306 312 318 324

66

223 229 235 241 247 253 260 266 272 278 284 291 297 303 309 315 322 328 334

67

230 236 242 249 255 261 268 274 280 287 293 299 306 312 319 325 331 338 344

68

236 243 249 256 262 269 276 282 289 295 302 308 315 322 328 335 341 348 354

69

243 250 257 263 270 277 284 291 297 304 311 318 324 331 338 345 351 358 365

70

250 257 264 271 278 285 292 299 306 313 320 327 334 341 348 355 362 369 376

71

257 265 272 279 286 293 301 308 315 322 329 338 343 351 358 365 372 379 386

72

265 272 279 287 294 302 309 316 324 331 338 346 353 361 368 375 383 390 397

73

272 280 288 295 302 310 318 325 333 340 348 355 363 371 378 386 393 401 408

74

280 287 295 303 311 319 326 334 342 350 358 365 373 381 389 396 404 412 420

75

287 295 303 311 319 327 335 343 351 359 367 375 383 391 399 407 415 423 431

76 295 304 312 320 328 336 344 353 361 369 377 385 394 402 410 418 426 435 443
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A P P E N D I X B

Menus for a Healthy Diet

TABLE B-1 TLC Sample Menu: Traditional American Cuisine, Male, 25–49 Years

Breakfast 

Oatmeal (1 cup) 

Fat-free milk (1 cup) 

Raisins (¼ cup) 

English muffin (1 medium) 

Soft margarine (2 tsp) 

Jelly (1 Tbsp) 

Honeydew melon (1 cup) 

Orange juice, calcium fortified (1 cup) 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Roast beef sandwich 

Whole-wheat bun (1 medium) 

Roast beef, lean (2 oz) 

Swiss cheese, low fat (1 oz slice) 

Romaine lettuce (2 leaves) 

Tomato (2 medium slices) 

Mustard (2 tsp) 

Pasta salad (1 cup) 

Pasta noodles (¾ cup) 

Mixed vegetables (¼ cup) 

Olive oil (2 tsp) 

Apple (1 medium) 

Iced tea, unsweetened (1 cup) 

Dinner 

Orange roughy (3 oz) cooked with olive oil (2 tsp) 

Parmesan cheese (1 Tbsp) 

Rice (1½ cup) *For a higher fat alternative, substitute 1/3 cup of unsalted peanuts, 

Corn kernels (½ cup) chopped (to sprinkle on the frozen yogurt) for 1 cup of the rice. 

Soft margarine (1 tsp) 

Broccoli (½ cup) 

Soft margarine (1 tsp) 

Roll (1 small) 

Soft margarine (1 tsp) 

Strawberries (1 cup) topped with low-fat frozen yogurt (½ cup) 

Fat-free milk (1 cup) 

Snack 

Popcorn (2 cups) cooked with canola oil (1 Tbsp) 

Peaches, canned in water (1 cup) 

Water (1 cup) 



Nutrient Analysis 

Calories 2523 

Cholesterol (mg) 139 

Fiber (g) 32 

Soluble (g) 10 

Sodium (mg) 1800 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

Omega 3 fat (g) 

28 

6 

14 

6 

5 

0.4 

Carbohydrates, % calories 57 Protein, % calories 17 

*Higher Fat Alternative 

Total fat, % calories 34 

No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-2 TLC Sample Menu: Traditional American Cuisine, Female, 25–49 Years

Breakfast 

Oatmeal (1 cup) 

Fat-free milk (1 cup) 

Raisins (¼ cup) 

Honeydew melon (1 cup) 

Orange juice, calcium fortified (1 cup) 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Roast beef sandwich 

Whole-wheat bun (1 medium) 

Roast beef, lean (2 oz) 

Swiss cheese, low fat (1 oz slice) 

Romaine lettuce (2 leaves) 

Tomato (2 medium slices) 

Mustard (2 tsp) 

Pasta salad (½ cup) 

Pasta noodles (¼ cup) 

Mixed vegetables (¼ cup) 

Olive oil (1 tsp) 

Apple (1 medium) 

Iced tea, unsweetened (1 cup) 

Dinner 

Orange roughy (2 oz) cooked with olive oil (2 tsp) 

Parmesan cheese (1 Tbsp) 

Rice (1 cup) *For a higher fat alternative, substitute 2 Tbsp of unsalted peanuts, 

Soft margarine (1 tsp) chopped (to sprinkle on the frozen yogurt) for ½ cup of the rice. 

Broccoli (½ cup) 

Soft margarine (1 tsp) 

Strawberries (1 cup) topped with low-fat frozen yogurt (½ cup) 

Water (1 cup) 

Snack 

Popcorn (2 cups) cooked with canola oil (1 Tbsp) 

Peaches, canned in water (1 cup) 

Water (1 cup) 





Nutrient Analysis 

Calories 1795 

Cholesterol (mg) 115 

Fiber (g) 

Soluble (g) 

28 

9 

Sodium (mg) 1128 



Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

Omega 3 fat (g) 

27 

6 

14 

6 

2 

0.4 

Carbohydrates, % calories 57 Protein, % calories 19 



*Higher Fat Alternative 

Total fat, % calories 33 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-3 TLC Sample Menu: Southern Cuisine, Male, 25–49 Years
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Breakfast 

Bran cereal (¾ cup) 

Banana (1 medium) 

Fat-free milk (1 cup) 

Biscuit, made with canola oil (1 medium) 

Jelly (1 Tbsp) 

Soft margarine (2 tsp) 

Honeydew melon (1 cup) 

Orange juice, calcium fortified (1 cup) 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Chicken breast (3 oz), sautéed with canola oil (2 tsp) 

Collard greens (½ cup) 

Chicken broth, low sodium (1 Tbsp) 

Black-eyed peas (½ cup) 

Corn on the cob (1 medium) *For a higher fat alternative, substitute ¼ cup of unsalted almond slices 

Soft margarine (1tsp) for the corn on the cob. Sprinkle the almonds on the rice. 

Rice, cooked (1 cup) 

Soft margarine (1 tsp) 

Fruit cocktail, canned in water (1 cup) 

Iced tea, unsweetened (1 cup) 

Dinner 

Catfish (3 oz) coated with flour and baked with canola oil (½ Tbsp) 

Sweet potato (1 medium) 

Soft margarine (2 tsp) 

Spinach (½ cup) 

Vegetable broth, low sodium (2 Tbsp) 

Corn muffin (1 medium), made with fat-free milk and egg substitute 

Soft margarine (1 tsp) 

Watermelon (1 cup) 

Iced tea, unsweetened (1 cup) 

Snack 

Bagel (1 medium) 

Peanut butter, reduced fat, unsalted (1 Tbsp) 

Fat-free milk (1 cup) 



Nutrient Analysis 

Calories 2504 

Cholesterol (mg) 158 

Fiber (g) 

Soluble (g) 

52 

10 

Sodium (mg) 2146 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

30 

5 

13 

9 

6 

Carbohydrates, % calories 59 Protein, % calories 18 



*Higher Fat Alternative 

Total fat, % calories 34 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 



Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-4 TLC Sample Menu: Southern Cuisine, Female, 25–49 Year

Breakfast 

Bran cereal (¾ cup) 

Banana (1 medium) 

Fat-free milk (1 cup) 

Biscuit, low sodium and made with canola oil (1 medium) 

Jelly (1 Tbsp) 

Soft margarine (1 tsp) 

Honeydew melon (½ cup) 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Chicken breast (2 oz) cooked with canola oil (2 tsp) 

Corn on the cob (1 medium) *For a higher fat alternative, substitute ¼ cup of unsalted almond slices 

Soft margarine (1 tsp) for the corn on the cob. Sprinkle the almonds on the rice. 

Collards greens (½ cup) 

Chicken broth, low sodium (1 Tbsp) 

Rice, cooked (½ cup) 

Fruit cocktail, canned in water (1cup) 

Iced tea, unsweetened (1 cup) 

Dinner 

Catfish (3 oz), coated with flour and baked with canola oil (½ Tbsp) 

Sweet potato (1 medium) 

Soft margarine (2 tsp) 

Spinach (½ cup) 

Vegetable broth, low sodium (2 Tbsp) 

Corn muffin (1 medium), made with fat-free milk and egg substitute 

Soft margarine (1 tsp) 

Watermelon (1 cup) 

Iced tea, unsweetened (1 cup) 

Snack 

Graham crackers (4 large) 

Peanut butter, reduced fat, unsalted (1 Tbsp) 

Fat-free milk (½ cup) 



Nutrient Analysis 

Calories 1823 

Cholesterol (mg) 131 

Fiber (g) 

Soluble (g) 

43 

8 

Sodium (mg) 1676 



Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

Omega 3 fat (g) 

30 

5 

14 

8 

3 

0.4 

Carbohydrates, % calories 59 Protein, % calories 18 



*Higher Fat Alternative 

Total fat, % calories 35 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-5 TLC Sample Menu: Asian Cuisine, Male, 25–49 Years

Breakfast 

Scrambled egg whites (¾ cup liquid egg substitute) 

Cooked with fat-free cooking spray *For a higher fat alternative, cook egg whites 

English muffin (1 whole) with 1 Tbsp of canola oil. 

Soft margarine (2 tsp) 

Jam (1 Tbsp) 

Strawberries (1 cup) 

Orange juice, calcium fortified (1 cup) **If using higher fat alternative, eliminate orange juice. 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Tofu Vegetable stir-fry 

Tofu (3 oz) 

Mushrooms (½ cup) 

Onion (¼ cup) 

Carrots (½ cup) 

Swiss chard (1 cup) 

Garlic, minced (2 Tbsp) 

Peanut oil (1 Tbsp) 

Soy sauce, low sodium (2½ tsp) 

Rice, cooked (1 cup) 

Vegetable egg roll, baked (1 medium) 

Orange (1 medium) 

Green tea (1 cup) 

Dinner 

Beef stir-fry 

Beef tenderloin (3 oz) 

Soybeans, cooked (¼ cup) 

Broccoli, cut in large pieces (½ cup) 

Carrots, sliced (½ cup) 

Peanut oil (1 Tbsp) 

Soy sauce, low sodium (2 tsp) 

Rice, cooked (1 cup) 

Watermelon (1 cup) 

Almond cookies (2 cookies) 

Fat-free milk (1 cup) 

Snack 

Chinese noodles, soft (1 cup) 

Peanut oil (2 tsp) 

Banana (1 medium) 

Green tea (1 cup) 



Nutrient Analysis 

Calories 2519 

Cholesterol (mg) 108 

Fiber (g) 

Soluble (g) 

37 

15 

Sodium (mg) 2268 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

28 

5 

11 

9 

3 

Carbohydrates, % calories 57 Protein, % calories 18 



*Higher Fat Alternative 

Total fat, % calories 32 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 



**Because canola oil adds extra calories, the orange juice is left out of the menu. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-6 TLC Sample Menu: Asian Cuisine, Female, 25–49 Years

Breakfast 

Scrambled egg whites (½ cup liquid egg substitute) 

Cooked with fat-free cooking spray *For a higher fat alternative, cook egg whites with 

English muffin (1 whole) 1 Tbsp of canola oil. 

Soft margarine (2 tsp) 

Jam (1 Tbsp) 

Strawberries (1 cup) 

Orange juice, calcium fortified (1 cup) **If using higher fat alternative, eliminate orange juice. 

Coffee (1 cup) with fat-free milk (2 Tbsp) 

Lunch 

Tofu Vegetable stir-fry 

Tofu (3 oz) 

Mushrooms (½ cup) 

Onion (¼ cup) 

Carrots (½ cup) 

Swiss chard (½ cup) 

Garlic, minced (2 Tbsp) 

Peanut oil (1 Tbsp) 

Soy sauce, low sodium (2½ tsp) 

Rice, cooked (½ cup) 

Orange (1 medium) 

Green tea (1 cup) 

Dinner 

Beef stir-fry 

Beef tenderloin (3 oz) 

Soybeans, cooked (¼ cup) 

Broccoli, cut in large pieces (½ cup) 

Peanut oil (1 Tbsp) 

Soy sauce, low sodium (2 tsp) 

Rice, cooked (½ cup) 

Watermelon (1 cup) 

Almond cookie (1 cookie) 

Fat-free milk (1 cup) 

Snack 

Chinese noodles, soft (½ cup) 

Peanut oil (1 tsp) 

Green tea (1 cup) 



Nutrient Analysis 

Calories 1829 

Cholesterol (mg) 74 

Fiber (g) 

Soluble (g) 

26 

10 

Sodium (mg) 1766 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

28 

6 

11 

9 

3 

Carbohydrates, % calories 56 Protein, % calories 18 



*Higher Fat Alternative 

Total fat, % calories 33 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 



**Because canola oil adds extra calories, the orange juice is left out of the menu. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-7 TLC Sample Menu: Mexican-American Cuisine, Male, 25–49 Years

Breakfast 

Bean tortilla 

Corn tortilla (2 medium) 

Pinto beans (½ cup) *For a higher fat alternative, cook beans with canola oil 

Onion (¼ cup), tomato, chopped (¼ cup) (1 Tbsp). 

Jalapeno pepper (1 medium) 

Sauté with canola oil (1 tsp) 

Papaya (1 medium) **If using higher fat alternative, reduce papaya serving to 

Orange juice, calcium fortified (1 cup) ½ medium fruit. 

Coffee (1 cup) with fat-free milk (2 Tbsp) 



Lunch 

Stir-fried beef 

Sirloin steak (3 oz) 

Garlic, minced (1 tsp) 

Onion, chopped (¼ cup) 

Tomato, chopped (¼ cup) 

Potato, diced (¼ cup) 

Salsa (¼ cup) 

Olive oil (2 tsp) 

Mexican rice 

Rice, cooked (1 cup) 

Onion, chopped (¼ cup) 

Tomato, chopped (¼ cup) 

Jalapeno pepper (1 medium) 

Carrots, diced (¼ cup) 

Cilantro (2 Tbsp) 

Olive oil (1 Tbsp) 

Mango (1 medium) 

Blended fruit drink (1 cup) 

Fat-free milk (1 cup) 

Mango, diced (¼ cup) 

Banana, sliced (¼ cup) 

Water (¼ cup) 



Dinner 

Chicken fajita 

Corn tortilla (2 medium) 

Chicken breast, baked (3 oz) 

Onion, chopped (2 Tbsp) 

Green pepper, chopped (¼ cup) 

Garlic, minced (1 tsp) 

Salsa (2 Tbsp) 

Canola oil (2 tsp) 

Avocado salad 

Romaine lettuce (1 cup) 

Avocado slices, dark skin, California type 

(1 small) 

Tomato, sliced (¼ cup) 

Onion, chopped (2 Tbsp) 

Sour cream, low fat (1½ Tbsp) 

Rice pudding with raisins (¾ cup) 

Water (1 cup) 

Snack 

Plain yogurt, fat free, no sugar added (1 cup) 

Mixed with peaches, canned in water (½ cup) 

Water (1 cup) 





Nutrient Analysis 

Calories 2535 

Cholesterol (mg) 158 

Fiber (g) 

Soluble (g) 

48 

17 

Sodium (mg) 2118 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

28 

5 

17 

5 

<1 

Carbohydrates, % calories 58 Protein, % calories 17 



*Higher Fat Alternative 

Total fat, % calories 33 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 



**Because the peanuts add extra calories, the papaya serving is reduced in the menu. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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TABLE B-8 TLC Sample Menu: Mexican-American Cuisine, Female, 25–49 Years

Breakfast 

Bean tortilla 

Corn tortilla (1 medium) 

Pinto beans (¼ cup) 

Onion (2 Tbsp), tomato, chopped (2 Tbsp), jalapeno pepper (1 medium) 

Sauté with canola oil (1 tsp) 

Papaya (1 medium) **If using higher fat alternative, eliminate papaya. 

Orange juice, calcium fortified (1 cup) 

Coffee (1 cup) with fat-free milk (2 Tbsp) 



Lunch 

Stir-fried beef 

Sirloin steak (2 oz) 

Garlic, minced (1 tsp) 

Onion, chopped (¼ cup) 

Tomato, chopped (¼ cup) 

Potato, diced (¼ cup) *For a higher fat 

Salsa (¼ cup) alternative, 

Olive oil (1½ tsp) substitute ½ cup of 

Mexican rice (½ cup) unsalted peanut 

Rice, cooked (½ cup) halves for the 

Onion, chopped (2 Tbsp) potatoes. 

Tomato, chopped (2 Tbsp) 

Jalapeno pepper (1 medium) 

Carrots, diced (2 Tbsp) 

Cilantro (1 Tbsp) 

Olive oil (2 tsp) 

Mango (1 medium) 

Blended fruit drink (1 cup) 

Fat-free milk (1 cup) 

Mango, diced (¼ cup) 

Banana, sliced (¼ cup) 

Water (¼ cup) 



Dinner 

Chicken fajita 

Corn tortilla (1 medium) 

Chicken breast, baked (2 oz) 

Onion, chopped (2 Tbsp) 

Green pepper, chopped (2 Tbsp) 

Garlic, minced (1 tsp) 

Salsa (1½ Tbsp) 

Canola oil (1 tsp) 

Avocado salad 

Romaine lettuce (1 cup) 

Avocado slices, dark skin, California type 

(½ small) 

Tomato, sliced (¼ cup) 

Onion, chopped (2 Tbsp) 

Sour cream, low fat (1½ Tbsp) 

Rice pudding with raisins (½ cup) 

Water (1 cup) 

Snack 

Plain yogurt, fat free, no sugar added (1 cup) 

Mixed with peaches, canned in water (½ cup) 

Water (1 cup) 





Nutrient Analysis 

Calories 1821 

Cholesterol (mg) 110 

Fiber (g) 

Soluble (g) 

35 

13 

Sodium (mg) 1739 

Total fat, % calories 

Saturated fat, % calories 

Monounsaturated fat, % calories 

Polyunsaturated fat, % calories 

Trans fat (g) 

26 

4 

15 

4 

<1 

Carbohydrates, % calories 61 Protein, % calories 17 



*Higher Fat Alternative 

Total fat, % calories 34 



No salt is added in recipe preparation or as seasoning. 

The sample menu meets or exceeds the Daily Reference Intake (DRI) for nutrients. 



**Because the peanuts add extra calories, the papaya is left out of the menu. 

Source: National Cholesterol Education Program, Adult Treatment Panel III Report, 2001. National Institutes of Health, Washington, D.C.
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ALLERGIES

Antihistamines are used to relieve or prevent the symp-

toms of colds, hay fever, and allergies. They limit or block

histamine, which is released by the body when we are

exposed to substances that cause allergic reactions.

Antihistamines are available with and without a prescrip-

tion (over-the-counter). These products vary in their abil-

ity to cause drowsiness and sleepiness.

Antihistamines

Some examples are:

Over the Counter:

brompheniramine / DIMETANE, BROMPHEN

chlorpheniramine / CHLOR-TRIMETON

diphenhydramine / BENADRYL

clemastine / TAVIST

Prescription:

fexofenadine / ALLEGRA

loratadine / CLARITIN (now available over the

counter)

cetirizine / ZYRTEC

astemizole / HISMANAL

Interaction

Food: It is best to take prescription antihistamines on

an empty stomach to increase their effectiveness.

Alcohol: Some antihistamines may increase drowsi-

ness and slow mental and motor performance. Use

caution when operating machinery or driving.

ARTHRITIS AND PAIN

Analgesic / Antipyretic

They treat mild to moderate pain and fever. An example

is: acetaminophen / TYLENOL, TEMPRA

Interactions

Food: For rapid relief, take on an empty stomach be-

cause food may slow the body’s absorption of acet-

aminophen.

Alcohol: Avoid or limit the use of alcohol because

chronic alcohol use can increase your risk of liver

damage or stomach bleeding. If you consume three

or more alcoholic drinks per day talk to your doc-

tor or pharmacist before taking these medications.

Non-Steroidal Anti-Inflammatory Drugs

(NSAIDS)

NSAIDs reduce pain, fever, and inflammation.

Some examples are:

aspirin / BAYER, ECOTRIN

ibuprofen / MOTRIN, ADVIL

naproxen / ANAPROX, ALEVE, NAPROSYN

ketoprofen / ORUDIS

nabumetone / RELAFEN

Interaction

Food: Because these medications can irritate the

stomach, it is best to take them with food or milk.

Alcohol: Avoid or limit the use of alcohol because

chronic alcohol use can increase your risk of liver

damage or stomach bleeding. If you consume three

or more alcoholic drinks per day talk to your doc-

tor or pharmacist before taking these medications.

Buffered aspirin or enteric coated aspirin may be

preferable to regular aspirin to decrease stomach

bleeding.

Corticosteroids

They are used to provide relief to inflamed areas of the

body. Corticosteroids reduce swelling and itching, and

help relieve allergic, rheumatoid, and other conditions.

Some examples are:

methylprednisolone / MEDROL

prednisone / DELTASONE

prednisolone / PEDIAPRED, PRELONE

cortisone acetate / CORTEF

Interaction

Food: Take with food or milk to decrease stomach

upset.

Narcotic Analgesics

Narcotic analgesics are available only with a prescrip-

tion. They provide relief for moderate to severe pain.

A P P E N D I X C
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Codeine can also be used to suppress cough. Some of

these medications can be found in combination with non-

narcotic drugs such as acetaminophen, aspirin, or cough

syrups. Use caution when taking these medications: take

them only as directed by a doctor or pharmacist because

they may be habit forming and can cause serious side ef-

fects when used improperly.

Some examples are:

codeine combined with acetaminophen / TYLENOL

#2, #3, & #4

morphine / ROXANOL, MS CONTIN

oxycodone combined with acetaminophen / 

PERCOCET, ROXICET

meperidine / DEMEROL

hydrocodone with acetaminophen / VICODIN,

LORCET

Interaction

Alcohol: Avoid alcohol because it increases the seda-

tive effects of the medications. Use caution when

motor skills are required, including operating ma-

chinery and driving.

ASTHMA

Bronchodilators

Bronchodilators are used to treat the symptoms of

bronchial asthma, chronic bronchitis, and emphysema.

These medicines open air passages to the lungs to relieve

wheezing, shortness of breath, and troubled breathing.

Some examples are:

theophylline / SLO-BID, THEO-DUR,THEO-DUR

24, UNIPHYL,

albuterol / VENTOLIN, PROVENTIL, COMBIVENT

epinephrine / PRIMATENE MIST

Interactions

Food: The effect of food on theophylline medications

can vary widely. High-fat meals may increase the

amount of theophylline in the body, while high-

carbohydrate meals may decrease it. It is impor-

tant to check with your pharmacist about which

form you are taking because food can have differ-

ent effects depending on the dose form (e.g., reg-

ular release, sustained release or sprinkles). For

example, food has little effect on Theo-Dur and Slo-

Bid, but food increases the absorption of Theo-24

and Uniphyl which can result in side effects of nau-

sea, vomiting, headache, and irritability. Food can

also decrease absorption of products like Theo-Dur

Sprinkles for children.

Caffeine: Avoid eating or drinking large amounts of

foods and beverages that contain caffeine (e.g.,

chocolate, colas, coffee, and tea) because both oral

bronchodilators and caffeine stimulate the central

nervous system.

Alcohol: Avoid alcohol if you’re taking theophylline

medications because it can increase the risk of side

effects such as nausea, vomiting, headache and

irritability.

CARDIOVASCULAR DISORDERS

There are numerous medications used to treat cardio-

vascular disorders such as high blood pressure, angina,

irregular heart beat, and high cholesterol. These drugs

are often used in combination to enhance their effective-

ness. Some classes of drugs can treat several conditions.

For example, beta blockers can be used to treat high

blood pressure, angina, and irregular heart beats. Check

with your doctor or pharmacist if you have questions on

any of your medications. Some of the major cardiovascu-

lar drug classes are:

Diuretics

Sometimes called “water pills,” diuretics help eliminate

water, sodium, and chloride from the body. There are dif-

ferent types of diuretics.

Some examples are:

furosemide / LASIX

triamterene / hydrochlorothiazide / DYAZIDE,

MAXZIDE

hydrochlorothiazide / HYDRODIURIL

triamterene / DYRENIUM

bumetamide / BUMEX

metolazone / ZAROXOLYN

Interaction

Food: Diuretics vary in their interactions with food

and specific nutrients. Some diuretics cause loss

of potassium, calcium, and magnesium. Triamter-

ene, on the other hand, is known as a “potassium-

sparing” diuretic. It blocks the kidneys’ excretion

of potassium, which can cause hyperkalemia (in-

creased potassium). Excess potassium may result in

irregular heartbeat and heart palpitations. When

taking triamterene, avoid eating large amounts of

potassium-rich foods such as bananas, oranges and

green leafy vegetables, or salt substitutes that con-

tain potassium.

Beta Blockers

Beta blockers decrease the nerve impulses to the heart

and blood vessels. This decreases the heart rate and the

workload of the heart.

Some examples are:

atenolol / TENORMIN

metoprolol / LOPRESSOR

propranolol / INDERAL

nadolol / CORGARD
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Interaction

Alcohol: Avoid drinking alcohol with propranolol / 

INDERAL because the combination lowers blood

pressure too much. 

Nitrates

Nitrates relax blood vessels and lower the demand for

oxygen by the heart.

Some examples are:

isosorbide dinitrate / ISORDIL, SORBITRATE

nitroglycerin / NITRO, NITRO-DUR, TRANSDERM-

NITRO

Interaction

Alcohol: Avoid alcohol because it may add to the blood

vessel-relaxing effect of nitrates and result in dan-

gerously low blood pressure.

Angiotensin Converting Enzyme (ACE)

Inhibitors

ACE inhibitors relax blood vessels by preventing an-

giotensin II, a vasoconstrictor, from being formed.

Some examples are:

captopril / CAPOTEN

enalapril / VASOTEC

lisinopril / PRINIVIL, ZESTRIL

quinapril / ACCUPRIL

moexipril / UNIVASC

Interactions

Food: Food can decrease the absorption of captopril

and moexipril. So take captopril and moexipril one

hour before or two hours after meals. ACE in-

hibitors may increase the amount of potassium in

your body. Too much potassium can be harmful.

Make sure to tell your doctor if you are taking

potassium supplements or diuretics (water pills)

that may increase the amount of potassium in your

body. Avoid eating large amounts of foods high in

potassium such as bananas, green leafy vegetables,

and oranges.

HMG-CoA Reductase Inhibitors

Otherwise known as “statins,” these medications are used

to lower cholesterol. They work to reduce the rate of pro-

duction of LDL (bad cholesterol). Some of these drugs

also lower triglycerides. Recent studies have shown that

pravastatin can reduce the risk of heart attack, stroke,

or miniature stroke in certain patient populations.

Some examples are:

atorvastatin / LIPITOR

cerivastatin / BAYCOL

fluvastatin / LESCOL

lovastatin / MEVACOR

pravastatin / PRAVACHOL

simvastatin / ZOCOR

Interactions

Alcohol: Avoid drinking large amounts of alcohol be-

cause it may increase the risk of liver damage.

Food: Lovastatin (Mevacor) should be taken with the

evening meal to enhance absorption.

Anticoagulants

Anticoagulants help to prevent the formation of blood clots.

An example is:

warfarin / COUMADIN

Interactions

Food: Vitamin K produces blood-clotting substances

and may reduce the effectiveness of anticoagulants.

So limit the amount of foods high in vitamin K

(such as broccoli, spinach, kale, turnip greens, cau-

liflower, and brussel sprouts).

High doses of vitamin E (400 IU or more ) may prolong

clotting time and increase the risk of bleeding. Talk

to your doctor before taking vitamin E supplements.

INFECTIONS

Antibiotics and Antifungals

Many different types of drugs are used to treat infections

caused by bacteria and fungi. Some general advice to fol-

low when taking any such product is:

• Tell your doctor about any skin rashes you may have

had with antibiotics or that you get while taking this

medication. A rash can be a symptom of an allergic re-

action, and allergic reactions can be very serious.

• Tell your doctor if you experience diarrhea.

• If you are using birth control, consult with your health

care provider because some methods may not work

when taken with antibiotics.

• Be sure to finish all your medication even if you are

feeling better.

• Take with plenty of water.

Antibacterials

Penicillin

Some examples are:

penicillin V / VEETIDS

amoxicillin / TRIMOX, AMOXIL

ampicillin / PRINCIPEN, OMNIPEN

Interaction

Food: Take on an empty stomach, but if it upsets your

stomach, take it with food.

61370_APPc_425_430.qxd 4/14/09 12:45 PM Page 427

428 APPENDICES

Quinolones

Some examples are:

ciprofloxacin / CIPRO

levofloxacin / LEVAQUIN

ofloxacin / FLOXIN

trovafloxacin / TROVAN

Interactions

Food: Take on an empty stomach one hour be-

fore or two hours after meals. If your stomach

gets upset, take it with food. However, avoid 

calcium-containing products like milk, yogurt,

vitamins or minerals containing iron, and

antacids because they significantly decrease drug

concentration.

Caffeine: Taking these medications with caffeine-

containing products (e.g., coffee, colas, tea, and

chocolate) may increase caffeine levels, leading to

excitability and nervousness.

Cephalosporins

Some examples are:

cefaclor / CECLOR, CECLOR CD

cefadroxil / DURICEF

cefixime / SUPRAX

cefprozil / CEFZIL

cephalexin / KEFLEX, KEFTAB

Interaction

Food: Take on an empty stomach one hour before or

two hours after meals. If your stomach gets upset,

take with food.

Macrolides

Some examples are:

azithromycin / ZITHROMAX

clarithromycin / BIAXIN

erythromycin / E-MYCIN, ERY-TAB, ERYC

erythromycin + sulfisoxazole / PEDIAZOLE

Interaction

Food: Take on an empty stomach one hour before or

two hours after meals. If your stomach gets upset,

take with food.

Sulfonamides

An example is:

sulfamethoxazole ϩ trimethoprim / BACTRIM,

SEPTRA

Interaction

Food: Take on an empty stomach one hour before or

two hours after meals. If your stomach gets upset,

take with food.

Tetracyclines

Some examples are:

tetracycline / ACHROMYCIN, SUMYCIN

doxycycline / VIBRAMYCIN

minocycline / MINOCIN

Interaction

Food: Take on an empty stomach one hour before or

two hours after meals. If your stomach gets upset,

take with food. However, it is important to avoid

taking tetracycline / ACHROMYCIN, SUMYCIN

with dairy products, antacids and vitamins con-

taining iron because these can interfere with the

medication’s effectiveness.

Nitroimidazole

An example is:

metronidazole / FLAGYL

Interaction

Alcohol: Avoid drinking alcohol or using medications

that contain alcohol or eating foods prepared with

alcohol while you are taking metronidazole and for

at least three days after you finish the medication.

Alcohol may cause nausea, abdominal cramps,

vomiting, headaches, and flushing.

Antifungals

Some examples are:

fluconazole / DIFLUCAN

griseofulvin / GRIFULVIN

ketoconazole / NIZORAL

itraconazole / SPORANOX

Interactions

Food: It is important to avoid taking these medica-

tions with dairy products (milk, cheeses, yogurt,

ice cream), or antacids.

Alcohol: Avoid drinking alcohol, using medications

that contain alcohol, or eating foods prepared with

alcohol while you are taking ketoconazole/

NIZORAL and for at least three days after you fin-

ish the medication. Alcohol may cause nausea, ab-

dominal cramps, vomiting, headaches, and flushing.

MOOD ORDERS

Depression, Emotional, and Anxiety Disorders

Depression, panic disorder, and anxiety are a few exam-

ples of mood disorders—complex medical conditions

with varying degrees of severity. When using medications

to treat mood disorders it is important to follow your

doctor’s instructions. Remember to take your dose as
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directed even if you are feeling better, and do not stop un-

less you consult your doctor. In some cases it may take

several weeks to see an improvement in symptoms.

Monomine Oxidase (MAO) Inhibitors

Some examples are:

phenelzine / NARDIL

tranylcypromine / PARNATE

Interactions

MAO Inhibitors have many dietary restrictions, and

people taking them need to follow the dietary

guidelines and physician’s instructions very care-

fully. A rapid, potentially fatal increase in blood

pressure can occur if foods or alcoholic beverages

containing tyramine are consumed while taking

MAO Inhibitors.

Alcohol: Do not drink beer, red wine, other alcoholic

beverages, non-alcoholic and reduced-alcohol beer

and red-wine products.

Food: Foods high in tyramine that should be avoided

include:

• American processed, cheddar, blue, brie, moz-

zarella and Parmesan cheese; yogurt, sour cream.

• Beef or chicken liver; cured meats such as

sausage and salami; game meat; caviar; dried fish.

• Avocados, bananas, yeast extracts, raisins, sauer-

kraut, soy sauce, miso soup.

• Broad (fava) beans, ginseng, caffeine-containing

products (colas, chocolate, coffee, and tea).

Anti-Anxiety Drugs

Some examples are:

lorazepam / ATIVAN

diazepam / VALIUM

alprazolam / XANAX

Interactions

Alcohol: May impair mental and motor performance

(e.g., driving, operating machinery).

Caffeine: May cause excitability, nervousness, and hy-

peractivity and lessen the anti-anxiety effects of the

drugs.

Antidepressant Drugs

Some examples are:

paroxetine / PAXIL

sertraline / ZOLOFT

fluoxetine / PROZAC

Interactions

Alcohol: Although alcohol may not significantly in-

teract with these drugs to affect mental or motor

skills, people who are depressed should not drink

alcohol.

Food: These medications can be taken with or without

food.

STOMACH CONDITIONS

Conditions like acid reflux, heartburn, acid indigestion,

sour stomach, and gas are very common ailments. The

goal of treatment is to relieve pain, promote healing, and

prevent the irritation from returning. This is achieved

by either reducing the acid the body creates or protect-

ing the stomach from the acid. Lifestyle and dietary

habits can play a large role in the symptoms of these con-

ditions. For example, smoking cigarettes and consum-

ing products that contain caffeine may make symptoms

return.

Histamine Blockers

Some examples are:

cimetidine / TAGAMET or TAGAMET HB

famotidine / PEPCID or PEPCID AC

ranitidine / ZANTAC or ZANTAC 75

nizatadine / AXID OR AXID AR

Interactions

Alcohol: Avoid alcohol while taking these products.

Alcohol may irritate the stomach and make it more

difficult for the stomach to heal.

Food: Can be taken with or without regard to meals.

Caffeine: Caffeine products (e.g., cola, chocolate, tea,

and coffee) may irritate the stomach.

DRUG-TO-DRUG INTERACTIONS

Not only can drugs interact with food and alcohol, they

can also interact with each other. Some drugs are given

together on purpose for an added effect, like codeine and

acetaminophen for pain relief. But other drug-to-drug

interactions may be unintended and harmful. Prescrip-

tion drugs can interact with each other or with over-the-

counter (OTC) drugs, such as acetaminophen, aspirin,

and cold medicine. Likewise, OTC drugs can interact with

each other.

Sometimes the effect of one drug may be increased

or decreased. For example, tricyclic antidepressants such

as amitriptyline (ELAVIL), or nortriptyline (PAMELOR)

can decrease the ability of clonidine (CATAPRES) to lower

blood pressure. In other cases, the effects of a drug can

increase the risk of serious side effects. For example,

some antifungal medications such as itraconazole (SPO-

RANOX) and ketoconazole (NIZORAL) can interfere with

the way some cholesterol-lowering medications are bro-

ken down by the body. This can increase the risk of a se-

rious side effects.
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Doctors can often prescribe other medications to re-

duce the risk of drug-drug interactions. For example,

two cholesterol-lowering drugs—pravastatin (PRAVA-

CHOL) and fluvastatin (LESCOL)—are less likely to in-

teract with antifungal medications. Be sure to tell your

doctor about all medications—prescription and OTC—

that you are taking.

Source: Food and Drug Administration and the National Consumers League 1998.
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TABLE D-1 Boys: Birth to 36 Months Weight-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

lb

95th

90th

75th

50th

25th

10th

5th

3rd

Birth 3 6 9 12 15 18 21 24 27 30 33 36

Age(months)

lb

lb

20

26

32

34

38

36

30

28

24

22

18

16

14

12

10

8

6

4

40

lb

4

6

8

10

12

14

16

18

20

24

22

26

28

30

32

34

36

38

40

Weight-for-age percentiles:

Boys, birth to 36 months

kg

kg

2

3

4

5

6

7

8

9

10

11

12

13

14

15

17

18

16

97th
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TABLE D-2 Girls: Birth to 36 Months Weight-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Age(months)

Birth 3 6 9 12 15 18 21 24 27 30 33 36

95th

97th

90th

75th

50th

25th

10th

5th

3rd

kg

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

4

6

8

10

12

14

16

18

20

24

22

26

28

30

32

34

36

38

40

lb

kg

lb

4

6

8

10

12

14

16

18

20

24

22

26

28

30

32

34

36

38

40

lb

lb

Weight-for-age percentiles:

Girls, birth to 36 months
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TABLE D-3 Boys: Birth to 36 Months Length-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Birth 3 6 9 12 15 18 21 24 27 30 33 36

Age(months)

95th

97th

90th

75th

50th

25th

10th

5th

3rd

Length-for-age percentiles:

Boys, birth to 36 months

50

45

60

55

70

65

80

75

90

85

100

95

105

cm

cm

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

in

in

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

in

in
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TABLE D-4 Girls: Birth to 36 Months Length-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Birth 3 6 9 12 15 18 21 24 27 30 33 36

Age(months)

Length-for-age percentiles:

Girls, birth to 36 months

45

50

60

65

55

70

75

80

85

90

95

100

105

cm

cm

17

18

19

20

21

22

23

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

42

24

in

in

41

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

42

in

in

41

95th

97th

90th

50th

25th

10th

5th

3rd

75th
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TABLE D-5 Boys: Birth to 36 Months Weight-for-Length

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

cm

Length

45 50 55 60 65 70 75 80 85 90 95 100

50th

25th

10th

5th

3rd

75th

90th

97th

95th

Weight-for-length percentiles:

Boys, birth to 36 months

kg

2

1

4

3

6

5

8

7

10

9

12

14

13

11

16

15

18

17

19

20

21

22

23

kg

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

46

48

50

lb

lb

44

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

46

48

50

lb

lb

44

in 19 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Revised and corrected June 8, 2000.
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TABLE D-6 Girls: Birth to 36 Months Weight-for-Length

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

cm

Length

45 50 55 60 65 70 75 80 85 90 95 100

Weight-for-length percentiles:

Girls, birth to 36 months

kg

2

1

4

3

6

5

8

7

10

9

12

14

13

11

16

15

18

17

19

20

21

22

23

kg

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

46

48

50

2

lb

lb

44

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

46

48

50

lb

lb

44

in 19 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 40 39

50th

25th

10th

5th

3rd

75th

90th

95th

97th

Revised and corrected June 8, 2000.
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TABLE D-7 Boys: Birth to 36 Months Head Circumference-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Age(months)

Birth 3 6 9 12 15 18 21 24 27 30 33 36

50th

10th

3rd

5th

75th

90th

95th

97th

25th

Head circumference-for-age percentiles:

Boys, birth to 36 months

30

34

36

38

32

40

42

44

46

48

50

52

54

56

cm

cm

in

12

13

14

15

16

19

20

18

17

in

21

22

in

12

13

14

15

16

19

20

18

17

in

21

22
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TABLE D-8 Girls: Birth to 36 Months Head Circumference-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Birth 3 6 9 12 15 18 21 24 27 30 33 36

Age(months)

50th

25th

10th

5th

3rd

75th

90th

95th

97th

Head circumference-for-age percentiles:

Girls, birth to 36 months

34

32

30

40

38

36

44

42

50

48

46

54

52

56

cm

cm

in

12

13

14

15

16

19

20

21

22

18

17

in

in

12

13

14

15

16

19

20

21

22

18

17

in
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TABLE D-9 Boys: 2 to 20 Years Weight-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

Age(years)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

75th

50th

25th

10th

5th

3rd

95th

97th

kg

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

10

15

kg

Weight-for-age percentiles:

Boys, 2 to 20 years

230

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

lb

lb

220

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

200

210

230

190

lb

lb

220

90th
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TABLE D-10 Girls: 2 to 20 Years Weight-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Age(years)

50th

25th

10th

75th

90th

95th

5th

3rd

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

kg

kg

Weight-for-age percentiles:

Girls, 2 to 20 years

230

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

lb

lb

220

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

230

lb

lb

220

97th
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TABLE D-11 Boys: 2 to 20 Years Stature-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Age(years)

50th

25th

10th

5th

3rd

75th

90th

95th

97th

Stature-for-age percentiles:

Boys, 2 to 20 years

cm

75

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

cm

76

70

74

66

68

60

62

64

56

58

50

52

54

46

48

44

40

42

34

36

38

30

32

78

in

in

72

76

78

70

74

66

68

60

62

64

56

58

50

52

54

46

48

40

42

34

36

38

30

32

44

in

in

72
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TABLE D-12 Girls: 2 to 20 Years Stature-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Age(years)

50th

25th

10th

5th

3rd

75th

90th

95th

97th

70

72

74

76

66

68

60

62

64

56

58

50

52

54

46

48

44

40

42

34

36

38

30

32

78

Stature-for-age percentiles:

Girls, 2 to 20 years

75

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

cm

cm in

70

72

74

76

66

68

60

62

64

56

58

50

52

54

46

48

44

40

42

34

36

38

30

32

78

in

in

in
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TABLE D-13 Boys: 2 to 20 Years Body Mass Index-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Age(years)

50th

25th

10th

5th

3rd

75th

90th

95th

85th

kg/m²

12

14

16

18

20

22

24

26

28

30

32

34

kg/m²

12

14

16

18

20

22

24

26

28

30

32

34

Body mass index-for-age percentiles:

Boys, 2 to 20 years

97th

BMI BMI
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TABLE D-14 Girls: 2 to 20 Years Body Mass Index-for-Age

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).

2 3 4 5 6 7 8 9 10 11 12 13

Age(years)

14 15 16 17 18 19 20

50th

25th

10th

5th

3rd

75th

90th

95th

97th

85th

kg/m²

12

14

16

18

20

22

24

26

28

30

32

34

kg/m²

32

34

12

14

16

18

20

22

24

26

28

30

Body mass index-for-age percentiles:

Girls, 2 to 20 years

BMI BMI
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TABLE D-15 Boys: 2 to 5 Years Weight-for-Stature

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).
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TABLE D-16 Girls: 2 to 5 Years Weight-for-Stature

Source: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention and

Health Promotion (2000).
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TABLE E-1 Common Weights and Measures

Measure Equivalent Measure Equivalent

3 tsp 1 tbsp 1 fl oz 28.35 g

2 tbsp 1 oz

1

⁄2 c 120 g

4 tbsp

1

⁄4 c 1 c 240 g

8 tbsp

1

⁄2 c 1 lb 454 g

16 tbsp 1 c

1 g 1 ml

2 c 1 pt 1 tsp 5 ml

4 c 1 qt 1 tbsp 15 ml

4 qt 1 gal 1 fl oz 30 ml

1 tsp 5 g 1 c 240 ml

1 tbsp 15 g 1 pt 480 ml

1 oz 28.35 g 1 qt 960 ml

1 L 1000 ml
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TABLE E-2 Weights and Measures Conversions

U.S. System to Metric Metric to U.S. System

U.S. Measure Metric Measure Metric Measure U.S. Measure

Length Length

1 in 25.0 mm 1 mm 0.04 in

1 ft 0.3 m 1 m 3.3 ft

Mass Mass

1 g 64.8 mg 1 mg 0.015 g

1 oz 28.35 g 1 g 0.035 oz

1 lb 0.45 kg 1 kg 2.2 lb

1 short ton 907.1 kg 1 metric ton 1.102 short tons

Volume Volume

1 cu in 16.0 cm3 1 cm

3

0.06 in

3

1 tsp 5.0 ml 1 mL 0.2 tsp

1 tbsp 15.0 ml 1 mL 0.07 tbsp

1 fl oz 30.0 ml 1 mL 0.03 oz

1 c 0.24 L 1 L 4.2 c

1 pt 0.47 L 1 L 2.1 pt

1 qt (liq) 0.95 L 1 L 1.1 qt

1 gal 0.004 m

3

1 m

3

264.0 gal

1 pk 0.009 m

3

1 m

3

113.0 pk

1 bu 0.04 m

3

1 m

3

28.0 bu

Energy Energy

1 cal 4.18 J 1 J 0.24 cal

Temperature

To convert Celsius degrees into Fahrenheit, multiply by 

9

⁄5 and add 32.

To convert Fahrenheit degrees into Celsius, subtract 32 and multiply by 

5

⁄9. For example:

30 30

9

5

32 54 32 90 90 32

5

9

58

5

9

32 2 ° = × + ° = + ° ° ° = − × ° = × ° = ° C F F = 86 F F C C C ( ) ( ) ( ) .
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SOURCE AND CREDITS

The information in this appendix has been derived from

the September 2007 edition of the Food Exchanges Lists

for Diabetes and is used with the permission of the

American Dietetic Association. For ease of reference, it

will be referred to as the Lists throughout this appendix.

When professionals apply the tables in this appendix,

they follow the comprehensive guidelines presented in

the original booklet. Students and nonprofessionals

should not apply the tables in this appendix without the

supervision of one or both of the following:

1. The instructor using this book

2. A registered dietitian

For the permission to include the data in this appen-

dix, the publisher and the authors express their appreci-

ation to:

1. The American Diabetes Association, Inc., and the

American Dietetic Association

2. Those individual professionals who reviewed and up-

dated the original document:

• Madelyn L Wheeler, MS, RD, FADA

• Anne Daly, MS, RD

• Alison Evert, MS, RD

• Marion Franz, MS, RD

• Patti Geil, MS, RD

• Lea Ann Holzmeister, RD

• Karmeen Kulkami, MS, RD

• Emily Loghmani, MS, RD

• Tami A. Ross, RD

As discussed in Chapter 18, the principles of using the

List are the same for the 2003 and 2007 editions. How-

ever, the 2007 list contains more than 700 foods and the

levels of the major nutrients are also provided for each

food. In view of the size of the Lists, it will not be repro-

duced here. Instead, a number of selected foods are

presented.

BACKGROUND 

Planning is based on this specifically prepared nutrient

database of almost 700 foods. The serving sizes of the

foods in each list (starches, fruits, milks, vegetables,

meats, fats, etc.) reflect the mean macronutrient and en-

ergy values for each of the groups in this database.

Foods included are those commonly eaten by a major-

ity of individuals in the United States. Many are core

foods in the U.S. food supply, while some foods represent

ethnic or other eating preferences (e.g., vegetarian). In al-

most all instances, the foods from each list are based on

commercially prepared products rather than homemade

recipes, because of the extreme variability of the latter.

Wherever possible, nutrition values represent generic

rather than name brand, or are an average of several na-

tionally available name brands. Some foods may be in

the database in more than one form. Vegetables, for ex-

ample, are fresh raw as well as fresh or frozen cooked, and

canned. Some foods are in two lists (e.g., beans, peas,

and lentils), and some are in two lists but in different

serving sizes (peanut butter, for example).

The first column of each of the tables indicates the

source of the nutrient data.

1. The most common source of energy and nutrient val-

ues for foods is the United States Department of

Agriculture (USDA) Nutrient Database for Standard

Reference.

a

It is the foundation for most food compo-

sition databases in the public and private sectors and

is identified by the USDA 5-digit number beginning

with a 0, 1, 2, or 4.

2. Some foods are from the USDA’s Food and Nutrient

Database for Dietary Studies

b

and are identified by a

5-digit number starting with 5, 7, or 9.

3. The other main source is an average of nutrition facts

from food labels of similar foods and is designated

“Label.”

4. Occasionally nutrition information was obtained from

a recipe and is designated “Recipe.” Recipes used for

the List are on file with this data.

a

USDA, Agricultural Research Service, 2006. USDA National Nutrient Database for Standard Reference, Release 19. Nutrient Data Laboratory Home

Page. http://www.ars.usda.gov/ba/bhnrc/ndl. Accessed August 17, 2007.

b

USDA Food and Nutrient Database for Dietary Studies, 1.0. (2004). Beltsville, MD: Agricultural Research Service, Food Surveys Research Group.

http://www.barc.usda.gov/ bhnrc/foodsurvey/fields_ intro.html. Accessed August 17, 2007.
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The food names and serving size columns cross-

reference the same designations in the List. The fourth

column, grams per serving, is the metric weight of the

portion, providing more definition for words such as

“medium,” as well as providing specifics for those who are

doing carbohydrate gram counting as a meal planning

method. The rest of the columns represent the energy

and nutrients used in the Nutrition Facts portion of food

labels. Polyunsaturated and monounsaturated fatty acids

are included because of the configuration of the fat list.

The following abbreviations are used:

SFA ϭ saturated fatty acids trans ϭtrans-fatty acids

PUFA ϭ polyunsaturated fatty acids 

MUFA ϭ monounsaturated laity acids

chol ϭcholesterol 

sod ϭ sodium

carb ϭcarbohydrate 

pro ϭ protein

ETOH ϭ 200 proof alcohol

LIST CATEGORIES

The Lists include the following:

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

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

Entrees

Frozen entrees/meals

Salads (deli style)

Soups

Free foods list

Low carbohydrate foods

Modified-fat foods with carbohydrate

Condiments

Free snacks

Drinks/mixes

Alcohol list

Table F-1 presents an example of nutrient data for

each of the entries above.

MEASUREMENT, NUTRIENTS, AND LISTS

To apply information in the lists in this appendix, we

need the two groups of data presented in Tables F-2

and F-3.

The following provides some example of foods in the

Lists including name of food, serving size, and exchanges.

It is important to realize that none of the nutrient data

in Table F-1 is presented. If the levels of sodium and fat

are important to the patient a healthcare provider will

provide details about the nutrient data of the foods. For

details, your instructors can provide assistance. 

Starch List

Serving size for one exchange for some examples in this

list is:

1.

1

⁄2 c of cooked cereal, grain, or starchy vegetable

2.

1

⁄2 c of cooked rice or pasta

3. 1 oz of a bread product, such as 1 slice of bread

4.

3

⁄4 to 1 oz of most snack foods (some snack foods may

also have added fat)

One starch exchange equals 15 g of carbohydrate, 3 g

of protein, 0–1 g of fat, and 80 calories.

61370_APPf_451_462.qxd 4/14/09 12:47 PM Page 452

APPENDIX F FOOD EXCHANGE LISTS 453

T

A

B

L

E



F

-

1

A

n



E

x

a

m

p

l

e



o

f



N

u

t

r

i

e

n

t



D

a

t

a



f

o

r



E

a

c

h



L

i

s

t



a

n

d



S

u

b

-

l

i

s

t



f

r

o

m



t

h

e



2

0

0

7



F

o

o

d



E

x

c

h

a

n

g

e



L

i

s

t

s

S

e

r

v

i

n

g

G

r

a

m

s



p

e

r

F

a

t



S

F

A

T

r

a

n

s

P

U

F

A

M

U

F

A

C

h

o

l

S

o

d



C

a

r

b



F

i

b

e

r

S

u

g

a

r

s

P

r

o

S

o

u

r

c

e



F

o

o

d

a

S

i

z

e



s

e

r

v

i

n

g

C

a

l



(

g

)

(

g

)

(

g

)

(

g

)

(

g

)

(

m

g

)

(

m

g

)

(

g

)

(

g

)

(

g

)

(

g

)

S

t

a

r

c

h

B

r

e

a

d

s

1

8

0

6

9



B

r

e

a

d

,



w

h

i

t

e

1



s

l

2

8

6

9

1

.

2

0

.

3

N

D

0

.

5

0

.

2

0

1

3

4

1

2

.

4

0

.

6

1

.

0

2

.

0

C

e

r

e

a

l

s

0

8

0

6

5



R

i

c

e



k

r

i

s

p

i

e

s

0

.

7

5



c

2

0

7

7

0

.

3

0

.

1

N

D

0

.

1

0

.

1

0

1

9

1

1

7

.

4

0

.

1

1

.

8

1

.

2

G

r

a

i

n

s

/

R

i

c

e

/

P

a

s

t

a

2

0

1

2

1



S

p

a

g

h

e

t

t

i

,



c

o

o

k

e

d

,



f

i

r

m

0

.

3

3



c

4

8

8

5

0

.

3

0

N

D

0

.

1

0

0

0

1

3

.

1

0

.

8

0

.

6

2

.

2

C

r

a

c

k

e

r

s

/

S

n

a

c

k

s

1

9

0

5

0



T

o

r

t

i

l

l

a



c

h

i

p

s

0

.

7

5



o

z

2

1

8

2

0

.

8

0

N

D

0

0

0

1

1

1

1

8

.

0

3

.

0

0

.

1

2

.

2

S

t

a

r

c

h

y



v

e

g

e

t

a

b

l

e

s

1

1

3

6

7



P

o

t

a

t

o

,



w

h

i

t

e

,



p

e

e

l

e

d

,

3



o

z

8

5

7

3

0

.

1

0

0

0

0

0

4

1

7

.

0

1

.

5

1

.

4

1

.

5

c

o

o

k

e

d

B

e

a

n

s

/

P

e

a

s

/

L

e

n

t

i

l

s

1

6

0

3

8



B

e

a

n

s

,



n

a

v

y

,



c

o

o

k

e

d

1

⁄

2

c

9

1

1

2

9

0

.

5

0

.

1

N

D

0

.

2

0

0

1

2

3

.

9

5

.

8

2

.

0

7

.

9

S

w

e

e

t

s

,



D

e

s

s

e

r

t

s



a

n

d



o

t

h

e

r



c

a

r

b

o

h

y

d

r

a

t

e

s

B

e

v

e

r

a

g

e

s

,



S

o

d

a

s

,



a

n

d



E

n

e

r

g

y

/

S

p

o

r

t

s



D

r

i

n

k

s

L

a

b

e

l



S

p

o

r

t

s



d

r

i

n

k

1



c

2

3

7

5

0

0

0

0

0

0

0

1

1

0

1

4

.

0

0

1

4

0

B

r

o

w

n

i

e

,



C

a

k

e

,



C

o

o

k

i

e

s

,



G

e

l

a

t

i

n

,



P

i

e

,



a

n

d



P

u

d

d

i

n

g

B

r

o

w

n

i

e

,



s

m

a

l

l

,



u

n

f

r

o

s

t

e

d

1



(

1

-

1

⁄

4

s

q

.

2

8

1

1

5

4

.

6

1

.

2

N

D

0

.

6

2

.

5

5

8

8

1

8

.

1

0

.

6

1

0

.

4

1

.

4

7

⁄

8

Ј

Ј

h

i

g

h

)

C

a

n

d

y

,



S

p

r

e

a

d

s

,



S

w

e

e

t

s

,



S

w

e

e

t

e

n

e

r

s

,



S

y

r

u

p

s

,



a

n

d





T

o

p

p

i

n

g

s

1

9

1

2

9



S

y

r

u

p

,



p

a

n

c

a

k

e



t

y

p

e

,



1



T

2

0

5

0

0

0

0

0

0

0

3

4

1

3

.

2

0

9

.

5

0

r

e

g

u

l

a

r



J

e

l

l

y

C

o

n

d

i

m

e

n

t

s



a

n

d



S

a

u

c

e

s

0

6

1

5

0



B

a

r

b

e

c

u

e



s

a

u

c

e

,

3



T

5

2

7

9

0

.

2

0

0

0

.

1

0

0

5

8

7

1

9

.

0

0

.

3

1

3

.

7

0

b

o

t

t

l

e

d

D

o

u

g

h

n

u

t

s

,



M

u

f

f

i

n

s

,



P

a

s

t

r

i

e

s

,



a

n

d



S

w

e

e

t



B

r

e

a

d

s

D

o

u

g

h

n

u

t

,



y

e

a

s

t



t

y

p

e

,

1



(

3

-

3

⁄

4

Ј

Ј

6

0

2

3

9

1

1

.

5

3

.

3

N

D

1

.

7

6

.

0

1

8

2

3

2

3

0

.

4

1

.

3

1

1

.

7

3

.

7

g

l

a

z

e

d

d

i

a

m

e

t

e

r

)

F

r

o

z

e

n



B

a

r

s

,



F

r

o

z

e

n



D

e

s

s

e

r

t

s

,



F

r

o

z

e

n



Y

o

g

u

r

t

,



a

n

d



I

c

e



C

r

e

a

m

L

a

b

e

l



I

c

e



c

r

e

a

m

1

⁄

2

c

7

2

1

6

5

1

0

.

0

4

.

5

N

D

0

.

4

2

.

7

2

3

1

0

2

1

5

.

0

0

1

.

5

3

.

0

G

r

a

n

o

l

a



B

a

r

s

,



M

e

a

l



R

e

p

l

a

c

e

m

e

n

t



B

a

r

s

/

S

h

a

k

e

s

,



a

n

d



T

r

a

i

l



M

i

x

1

9

0

1

5



G

r

a

n

o

l

a



b

a

r

1



b

a

r



(

1



o

z

)

2

8

1

3

4

5

.

6

1

.

0

N

D

3

.

4

1

.

2

0

8

3

1

8

.

3

1

.

5

6

.

5

2

.

9

F

r

u

i

t

s

F

r

e

s

h

/

C

a

n

n

e

d

/

D

r

i

e

d



F

r

u

i

t

s

0

9

2

6

6



P

i

n

e

a

p

p

l

e

,



f

r

e

s

h

0

.

7

5



c

1

1

6

5

6

0

.

1

0

0

0

0

0

1

1

4

.

7

1

.

6

1

0

.

8

0

.

6

F

r

u

i

t



j

u

i

c

e

s

0

9

2

9

4



P

r

u

n

e



j

u

i

c

e

0

.

3

3



c

8

4

5

9

0

0

0

0

0

0

3

1

4

.

7

0

.

9

1

1

.

3

0

.

5

V

e

g

e

t

a

b

l

e

s

1

1

2

8

3



O

n

i

o

n

s

,



f

r

e

s

h

,



c

o

o

k

e

d

1

⁄

2

c

1

0

5

4

6

0

.

2

0

0

0

.

1

0

0

3

1

0

.

7

1

.

5

6

.

5

1

.

4

M

e

a

t

s



a

n

d



M

e

a

t



S

u

b

s

t

i

t

u

t

e

s

L

e

a

n



M

e

a

t

s

0

5

2

2

0



T

u

r

k

e

y



b

r

e

a

s

t



(

c

u

t

l

e

t

)

,



1



o

z

2

8

3

8

0

.

2

0

.

1

N

D

0

.

1

0

2

3

1

5

0

0

0

8

.

5

n

o



s

k

i

n

,



r

o

a

s

t

e

d

M

e

d

i

u

m



F

a

t



M

e

a

t

s

1

3

1

5

0



B

e

e

f

,



s

h

o

r

t



r

i

b

s

,



c

o

o

k

e

d

1



o

z

2

8

8

4

5

.

1

2

.

2

N

D

0

.

2

2

.

3

2

6

1

6

0

0

0

8

.

7

H

i

g

h



F

a

t



M

e

a

t

s

0

7

0

6

4



P

o

r

k



s

a

u

s

a

g

e

,



c

o

o

k

e

d

1



o

z

2

8

1

0

4

8

.

8

3

.

1

N

D

1

.

1

3

.

9

2

3

3

6

6

0

.

3

0

0

.

3

5

.

6

P

l

a

n

t

-

B

a

s

e

d



P

r

o

t

e

i

n

s



(

f

o

r



B

e

a

n

s

,



P

e

a

s

,



a

n

d



L

e

n

t

i

l

s

,



s

e

e



S

t

a

r

c

h



L

i

s

t

)



1

6

1

2

6



T

o

f

u

,



f

i

r

m

4



o

z





(

1

⁄

2

c

)

1

1

4

8

0

4

.

7

1

.

0

N

D

2

.

0

1

.

4

0

1

4

1

.

9

1

.

0

0

.

7

9

.

3

a

T

h

e



“

s

o

u

r

c

e



f

o

o

d

”



i

s



i

n

d

i

c

a

t

e

d



b

y

:

•

a

n



i

d

e

n

t

i

f

i

c

a

t

i

o

n



n

u

m

b

e

r



f

o

l

l

o

w

e

d



b

y



t

h

e



n

a

m

e



o

f



a



f

o

o

d

;



O

R

•

t

h

e



w

o

r

d



l

a

b

e

l



f

o

l

l

o

w

e

d



b

y



t

h

e



n

a

m

e



o

f



a



f

o

o

d

T

h

e



m

e

a

n

i

n

g



o

f



t

h

e

s

e



t

w

o



i

t

e

m

s



i

s



e

x

p

l

a

i

n

e

d



u

n

d

e

r



t

h

e



s

e

c

t

i

o

n



b

a

c

k

g

r

o

u

n

d



f

o

r



t

h

e



F

o

o

d



E

x

c

h

a

n

g

e



L

i

s

t

s

.

c

o

n

t

i

n

u

e

s

61370_APPf_451_462.qxd 4/15/09 11:58 AM Page 453

454 APPENDICES

T

A

B

L

E



F

-

1

(

c

o

n

t

i

n

u

e

d

)

S

e

r

v

i

n

g

G

r

a

m

s



p

e

r

F

a

t



S

F

A

T

r

a

n

s

P

U

F

A

M

U

F

A

C

h

o

l

S

o

d



C

a

r

b



F

i

b

e

r

S

u

g

a

r

s

P

r

o

S

o

u

r

c

e



F

o

o

d

a

S

i

z

e



s

e

r

v

i

n

g

C

a

l



(

g

)

(

g

)

(

g

)

(

g

)

(

g

)

(

m

g

)

(

m

g

)

(

g

)

(

g

)

(

g

)

(

g

)

M

i

l

k

F

a

t

-

f

r

e

e



m

i

l

k

s

/

l

o

w

-

f

a

t



m

i

l

k

s

0

1

0

8

8



B

u

t

t

e

r

m

i

l

k

,



l

o

w

-

f

a

t



(

1

%

)

1



c

2

4

5

9

8

2

.

2

1

.

3

0

0

.

1



0

.

6

1

0

2

5

7

1

1

.

7

0

1

1

.

7

8

.

1

R

e

d

u

c

e

d

-

f

a

t



m

i

l

k

0

1

0

7

9



M

i

l

k

,



r

e

d

u

c

e

d

-

f

a

t



(

2

%

)

1



c

2

4

4

1

3

0

5

.

0

3

.

0

0

0

.

2

1

.

4

2

0

1

3

0

1

2

.

0

0

1

2

.

0

8

.

1

W

h

o

l

e



m

i

l

k

s

0

1

0

7

7



M

i

l

k

,



w

h

o

l

e

1



c

2

4

4

1

5

0

8

.

0

5

.

0

0

.

2

0

.

5

2

.

0

3

3

1

2

0

1

2

.

0

0

1

2

.

0

8

.

0

D

a

i

r

y

-

l

i

k

e



f

o

o

d

s

L

a

b

e

l



Y

o

g

u

r

t



a

n

d



j

u

i

c

e



b

l

e

n

d

1



c

2

3

6

1

1

5

4

.

1

0

.

5

0

.

0

2

.

5

1

.

0

0

5

5

3

4

.

0

0

3

2

.

0

3

.

0

F

a

t

s

M

o

n

o

u

n

s

a

t

u

r

a

t

e

d



f

a

t

s

1

6

0

9

8



P

e

a

n

u

t



b

u

t

t

e

r

1

.

5



T

8

4

8

4

.

2

0

.

8

0

.

0

1

.

2

2

.

0

0

4

0

1

.

5

0

.

5

0

.

6

2

.

0

P

o

l

y

u

n

s

a

t

u

r

a

t

e

d



f

a

t

s

0

4

5

1

0



O

i

l

,



s

a

f

f

l

o

w

e

r

1



t

4

4

0

4

.

5

0

.

3

N

D

3

.

4

0

.

6

0

0

0

0

0

0

S

a

t

u

r

a

t

e

d



f

a

t

s

0

4

0

0

2



B

a

c

o

n



g

r

e

a

s

e

1



t

4

3

9

4

.

3

2

.

0

N

D

0

.

5

1

.

9

4

0

0

0

0

0

F

a

s

t



f

o

o

d

s

B

r

e

a

k

f

a

s

t



s

a

n

d

w

i

c

h

e

s

L

a

b

e

l



S

a

u

s

a

g

e



b

i

s

c

u

i

t



s

a

n

d

w

i

c

h

1



b

i

s

c

u

i

t

1

3

7

4

9

3

3

4

.

0

1

0

.

0

4

.

5

3

.

3

1

4

.

2

2

8

1

1

3

6

3

4

.

0

0

.

7

3

.

0

1

3

.

0

M

a

i

n



D

i

s

h

e

s

/

E

n

t

r

e

e

s

L

a

b

e

l



C

h

i

c

k

e

n



n

u

g

g

e

t

s

1



s

e

r

v

i

n

g

:



9

3

2

6

3

1

6

.

5

3

.

3

0

.

8

5

.

4

6

.

8

3

8

6

2

4

1

4

.

7

0

0

1

4

.

7

~

6



n

u

g

g

e

t

s

O

r

i

e

n

t

a

l

L

a

b

e

l



F

r

i

e

d



r

i

c

e

,



n

o



m

e

a

t

1

⁄2

c

9

8

1

7

3

5

.

9

1

.

1

0

2

.

6

1

.

5

4

7

3

7

6

2

4

.

0

1

.

5

0

5

.

4

P

i

z

z

a

s

L

a

b

e

l



C

h

e

e

s

e

/

p

e

p

p

e

r

o

n

i



1



s

l

(

1

⁄8

,



1

4

Ј

Ј

1

1

7

3

2

1

1

3

.

6

5

.

6

0

.

1

2

.

4

4

.

3

3

2

7

9

5

3

4

.

7

1

.

6

4

.

0

1

4

.

0

p

i

z

z

a

,



r

e

g

u

l

a

r



c

r

u

s

t

p

i

z

z

a

)

S

a

n

d

w

i

c

h

e

s

2

1

1

1

8



H

o

t



d

o

g



w

i

t

h



b

u

n

,



p

l

a

i

n

1

9

8

2

4

2

1

4

.

5

5

.

1

N

D

1

.

7

6

.

9

4

4

6

7

0

1

8

.

0

1

.

0

2

.

7

1

0

.

4

S

a

l

a

d

s

2

1

0

5

2



S

a

l

a

d

,



s

i

d

e



1



s

e

r

v

i

n

g

1

3

8

2

2

0

.

1

0

0

0

0

0

3

6

4

.

4

0

.

8

3

.

0

1

.

7

(

n

o



d

r

e

s

s

i

n

g



o

r



c

h

e

e

s

e

)

S

i

d

e

s

/

A

p

p

e

t

i

z

e

r

s

L

a

b

e

l



O

n

i

o

n



r

i

n

g

s

.



B

r

e

a

d

e

d

,



3



o

z



s

e

r

v

i

n

g

9

4

3

4

0

1

8

.

0

3

.

8

3

.

7

0

.

8

7

.

5

1

6

0

8

4

0

.

0

1

.

0

4

.

0

4

.

0

f

r

i

e

d



F

r

e

n

c

h



f

r

i

e

s

D

e

s

s

e

r

t

s

L

a

b

e

l



M

i

l

k

s

h

a

k

e

,



a

n

y



f

l

a

v

o

r

1



s

m

a

l

l



s

e

r

v

-

3

6

3

5

0

0

1

2

.

5

1

0

.

0

1

.

7

0

.

6

3

.

5

4

7

2

3

0

8

5

.

0

1

.

3

3

8

.

0

1

3

.

7

i

n

g

.



~

1

2



o

z

C

o

m

b

i

n

a

t

i

o

n



f

o

o

d

s

E

n

t

r

e

e

s

2

2

5

7

0



L

a

s

a

g

n

a



w

i

t

h



m

e

a

t



1



c

2

2

7

2

9

3

1

1

.

4

.

5

.

0

N

D

0

.

6

3

.

7

4

3

7

7

6

2

7

.

9

3

.

4

1

0

.

7

1

9

.

4

a

n

d



s

a

u

c

e

F

r

o

z

e

n



E

n

t

r

e

s

/

M

e

a

l

s

L

a

b

e

l



P

o

t



p

i

e

,



d

o

u

b

l

e



c

r

u

s

t

1



p

i

e



(

7



o

z

)

1

9

8

3

9

0

2

1

.

3

6

.

7

N

D

4

.

5

8

.

9

5

4

7

7

8

3

9

.

3

2

.

7

1

.

3

9

.

7

S

a

l

a

d

s



(

D

e

l

i

-

S

t

y

l

e

)

L

a

b

e

l



C

o

l

e

s

l

a

w

,



d

e

l

i



s

t

y

l

e

1

⁄2

c

1

0

0

1

3

0

7

.

0

1

.

0

N

D

4

.

1

1

.

5

5

1

6

0

1

6

.

0

2

.

0

1

4

.

0

1

.

0

S

o

u

p

s

0

6

4

0

2



S

o

u

p

,



b

e

a

n

1



c

2

4

7

1

1

6

1

.

5

0

N

D

0

.

5

0

.

5

0

1

1

9

8

1

9

.

8

4

.

4

3

.

3

5

.

6

F

r

e

e



f

o

o

d

s

L

o

w



c

a

r

b

o

h

y

d

r

a

t

e



f

o

o

d

s

M

o

d

i

f

i

e

d



f

a

t



f

o

o

d

s



w

i

t

h



c

a

r

b

o

h

y

d

r

a

t

e

C

o

n

d

i

m

e

n

t

s

F

r

e

e



s

n

a

c

k

s

D

r

i

n

k

s

/

m

i

x

e

s

0

6

1

5

0



B

a

r

b

e

c

u

e



s

a

u

c

e

2



t

1

2

1

0

0

0

0

0

0

1

3

0

4

.

2

0

.

1

3

.

0

0

0

1

0

6

9



C

r

e

a

m

e

r

,



n

o

n

-

d

a

i

r

y

,



1



T

4

2

2

1

.

4

1

.

3

N

D

0

0

0

7

2

.

2

0

2

.

2

0

.

2

p

o

w

d

e

r

1

8

2

2

8



S

a

l

t

i

n

e

-

t

y

p

e



c

r

a

c

k

e

r

s

,



2



c

r

a

c

k

e

r

s

6

2

6

0

.

7

0

.

1

0

.

2

0

.

1

0

.

4

0

6

4

4

.

3

0

.

2

0

0

.

8

f

r

e

e



f

o

o

d



s

i

z

e

1

1

4

5

7



S

p

i

n

a

c

h

,



f

r

e

s

h

,



r

a

w

1



c

3

0

7

0

0

0

0

0

0

2

4

1

.

1

0

.

7

0

.

1

0

.

9

1

4

3

5

5



T

e

a

,



b

r

e

w

e

d

1



c

A

l

c

o

h

o

l

1

4

0

9

6



W

i

n

e

,



r

e

d



(

1

4

.

0

%



a

l

c

o

h

o

l

)

5



f

l



o

z

1

4

8

1

0

6

0

0

0

0

0

0

7

2

.

5

0

2

.

5

0

.

3

61370_APPf_451_462.qxd 4/14/09 12:47 PM Page 454

Cereals and Grains

Bran cereals

1

⁄2 c

Bulgur

1

⁄2 c

Cereals, cooked

1

⁄2 c

Cereals, unsweetened, ready-to-eat

3

⁄4 c

Cornmeal (dry) 3 tbsp

Couscous

1

⁄3 c

Flour (dry) 3 tbsp

Granola, low-fat

1

⁄4 c

Grape-Nuts

1

⁄4 c

Grits

1

⁄2 c

Kasha

1

⁄2 c

Millet

1

⁄4 c

Muesli

1

⁄4 c

Oats

1

⁄2 c

Pasta

1

⁄3 c

Puffed cereal 1 

1

⁄2 c

Rice, white or brown

1

⁄3 c

Shredded Wheat

1

⁄2 c

Sugar-frosted cereal

1

⁄2 c

Wheat germ 3 tbsp

One starch exchange equals 15 g of carbohydrate, 3 g

of protein, 0–1 g of fat, and 80 calories.

Bread

Bagel, 4 oz

1

⁄4 (1 oz)

Bread, reduced-calorie 2 slices (1-

1

⁄2 oz)

Bread, white, whole wheat, 

pumpernickel, rye 1 slice (1 oz)

Bread sticks, crisp, 4 in. ϫ

1

⁄2 in. 4 (

2

⁄3 oz)

English muffin

1

⁄2

Hot dog bun or hamburger bun

1

⁄2 (1 oz)

Naan, 8 ϫ2 in.

1

⁄4

Pancake, 4 in. across, 

1

⁄4 in. thick 1

Pita, 6 in. across

1

⁄2

Roll, plain, small 1 (1 oz)

Raisin bread, unfrosted, 1 slice 1 slice (1 oz)

Tortilla, corn, 6 in. across 1

Tortilla, flour, 6 in. across 1

Tortilla, flour, 10 in. across 2 

1

⁄2

Waffle, 4 in. square or across, 

reduced-fat 1

TABLE F-2 Common Measurements

3 tsp ϭ 1 tbsp 4 oz ϭ

1

⁄2 c

4 tbsp ϭ

1

⁄4 c 8 oz ϭ 1 c

5-

1

⁄3 tbsp ϭ 

1

⁄3 c 1 c ϭ 

1

⁄2 pint

One starch exchange equals 15 g of carbohydrate, 3 g of

protein, 0–1 g of fat, and 80 calories.

TABLE F-3 The Amount of Macronutrients in One Serving of Each Food Represented in 

Each Food Group or List

Carbohydrate Protein Fat 

Groups/Lists (grams) (grams) (grams) Calories

Carbohydrate Group

Starch 15 3 0–1 80

Sweets, desserts, and 15 varies varies varies

other carbohydrates list

Fruit 15 — — 60

Vegetables (non-starchy) 5 2 — 25

Meat and meat substitutes

Lean — 7 0–3 35–55

Medium-fat — 7 5 75

High-fat — 7 8 100

Plant-based protein varies varies varies varies

Milk

Fat-free and low-fat 12 8 0–3 90

Reduced-fat 12 8 5 120

Whole 12 8 8 150

Dairy-like foods varies varies varies varies

Fats — — 5 45

Fast foods varies varies varies varies

Combination foods varies varies varies varies

Free food varies varies varies varies
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Crackers and Snacks

Animal crackers 8

Graham cracker, 2 1-in. square 3

Matzoh

3

⁄4 oz

Melba toast 4 slices

Oyster crackers 24

Popcorn (popped, no fat added,

or low-fat microwave) 3 c

Pretzels

3

⁄4 oz

Rice cakes, 4 in. across 2

Saltine-type crackers 6

Snack chips, fat-free or

baked (tortilla, potato) 15–20 (

3

⁄4 oz)

Whole wheat crackers, 

no fat added 2–5 (

3

⁄4 oz)

Starchy Vegetables

Baked beans

1

⁄3 c

Corn

1

⁄2 c

Corn on cob, large

1

⁄2 cob (5 oz)

Mixed vegetables with

corn, peas, or pasta 1 c

Peas, green

1

⁄2 c

Plantain

1

⁄2 c

Potato, boiled

1

⁄2 c or 

1

⁄2 medium 

(3 oz)

Potato, baked with skin

1

⁄4 large (3 oz)

Potato, mashed

1

⁄2 c

Squash, winter (acorn,

butternut, pumpkin) 1 c

Yam, sweet potato, plain

1

⁄2 c

Beans, Peas, and Lentils

Count as 1 starch exchange, plus 1 very lean meat

exchange.

Beans and peas (garbanzo,

pinto, kidney, white, split, 

black-eyed)

1

⁄2 c

Lima beans

2

⁄3 c

Lentils

1

⁄2 c

Miso 3 tbsp

Sweets, Desserts, and Other Carbohydrates List

In general one exchange equals 15 grams of carbohy-

drate, or 1 starch, or 1 fruit, or 1 milk. In view of the wide

variety of foods covered in this list, exchanges per serving

will vary. In the following, foods are selected from differ-

ent groups within the list and the possible exchanges per

serving are indicated. Note each food contributes multi-

ple types of exchanges.

Fruit List

In general, one fruit exchange is:

1. 1 small fresh fruit (4 oz)

2.

1

⁄2 c of canned or fresh fruit or fruit juice

3.

1

⁄4 c of dried fruit

One fruit exchange equals 15 g of carbohydrate and 60

calories. The weight includes skin, core, seeds, and rind.
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TABLE F-4 Number of Exchanges Represented by Each Serving of Selected Foods

Food Serving Size Exchanges per Serving

Angel food cake, unfrosted

1

⁄12 cake (about 2 oz) 2 carbohydrates

Brownie, small, unfrosted 2 in. square (about 1 oz) 1 carbohydrate, 1 fat

Cake, unfrosted 2 in. square (about 1 oz) 1 carbohydrate, 1 fat

Cake, frosted 2 in. square (about 2 oz) 2 carbohydrates, 1 fat

Cookie or sandwich cookie with creme filling 2 small (about 

2

⁄3 oz) 1 carbohydrate, 1 fat

Cookies, sugar-free 3 small or 1 large (

3

⁄4–1 oz) 1 carbohydrate, 1–2 fats

Cranberry sauce, jellied

1

⁄4 c

1

⁄2 carbohydrates

Cupcake, frosted 1 small (about 2 oz) 2 carbohydrates, 1 fat

Doughnut, plain cake 1 medium (

1

⁄2 oz)

1

⁄2 carbohydrates, 2 fats

Doughnut, glazed

3

⁄4 in. across (2 oz) 2 carbohydrates, 2 fats

Energy, sport, or breakfast bar 1 bar (

1

⁄3 oz)

1

⁄2 carbohydrates, 0–1 fat

Energy, sport, or breakfast bar 1 bar (2 oz) 2 carbohydrates, 1 fat

Fruit cobbler

1

⁄2 c (3-

1

⁄3 oz) 3 carbohydrates, 1 fat

Fruit juice bars, frozen, 100% juice 1 bar (3 oz) 1 carbohydrate

Fruit snacks, chewy (pureed fruit concentrate) 1 roll (

3

⁄4 oz) 1 carbohydrate

Fruit spreads, 100% fruit 1-

1

⁄2 Tbs 1 carbohydrate

Gelatin, regular

1

⁄2 c 1 carbohydrate

Gingersnaps 3 1 carbohydrate

Granola or snack bar, regular or low-fat 1 bar (1 oz)

1

⁄2 carbohydrates

Honey 1 tbsp 1 carbohydrate

Ice cream

1

⁄2 c 1 carbohydrate, 2 fats

Ice cream, light

1

⁄2 c 1 carbohydrate, 1 fat

Ice cream, low-fat

1

⁄2 c

1

⁄2 carbohydrates

Ice cream, fat-free, no sugar added

1

⁄2 c 1 carbohydrate

Jam or jelly, regular 1 tbsp 1 carbohydrate

Milk, chocolate, whole 1 c 2 carbohydrates, 1 fat

Pie, fruit, 2 crusts

1

⁄6 of 8 in. commercially prepared pie 3 carbohydrates, 2 fats

Pie, pumpkin or custard

1

⁄8 of 8 in. commercially prepared pie 2 carbohydrates, 2 fats

Pudding, regular (made with reduced-fat milk)

1

⁄2 c 2 carbohydrates

Pudding, sugar-free or sugar-free and fat-free

1

⁄2 c 1 carbohydrate

(made with fat-free milk)

Reduced-calorie meal replacement (shake) 1 can (10–11 oz)

1

⁄2 carbohydrates, 0–1 fat

Rice milk, low-fat or fat-free, plain 1 c 1 carbohydrate

Rice milk, low-fat, flavored 1 c

1

⁄2 carbohydrates

Salad dressing, fat-free 

1

⁄4 c 1 carbohydrate

Sherbet, sorbet

1

⁄2 c 2 carbohydrates

Spaghetti or pasta sauce, canned 

1

⁄2 c 1 carbohydrate, 1 fat

Sports drinks 8 oz (about 1 c) 1 carbohydrate

Sugar 1 tbsp 1 carbohydrate

Sweet roll or Danish 1 (2-

1

⁄2 oz) 2-

1

⁄2 carbohydrates, 2 fats

Syrup, light 2 tbsp 1 carbohydrate

Syrup, regular 1 tbsp 1 carbohydrate

Syrup, regular

1

⁄4 c 4 carbohydrates

Vanilla wafers 5 1 carbohydrate, 1 fat

Yogurt, frozen

1

⁄2 c 1 carbohydrate, 0–1 fat

Yogurt, frozen, fat-free

1

⁄3 c 1 carbohydrate

Yogurt, low-fat with fruit 1 c 3 carbohydrates, 0–1 fat
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Fruit

Apple, unpeeled, small 1 (4 oz)

Applesauce, unsweetened

1

⁄2 c

Apples, dried 4 rings

Apricots, fresh 4 whole (5-

1

⁄2 oz)

Apricots, dried 8 halves

Apricots, canned

1

⁄2 c

Banana, small 1 (4 oz)

Blackberries

3

⁄4 c

Blueberries

3

⁄4 c

Cantaloupe, small

1

⁄3 melon (11 oz)

or 1 c cubes

Cherries, sweet, fresh 12 (3 oz)

Cherries, sweet, canned

1

⁄2 c

Dates 3

Figs, fresh

1

⁄2 large or 

2 medium

(3-

1

⁄2 oz)

Figs, dried 1 

1

⁄2

Fruit cocktail

1

⁄2 c

Grapefruit, large

1

⁄2 (11 oz)

Grapefruit sections, canned

3

⁄4 c

Grapes, small 17 (3 oz)

Honeydew melon 1 slice (10 oz) 

or 1 c cubes

Kiwi 1 (3-

1

⁄2 oz)

Mandarin oranges, canned

3

⁄4 c

Mango, small

1

⁄2 fruit (5-

1

⁄2 oz) 

or 

1

⁄2 c

Nectarine, small 1 (5 oz)

Orange, small 1 (6-

1

⁄2 oz)

Papaya

1

⁄2 fruit (8 oz) or

1 c cubes

Peach, medium, fresh 1 (4 oz)

Peaches, canned

1

⁄2 c

Pear, large, fresh

1

⁄2 (4 oz)

Pears, canned

1

⁄2 c

Pineapple, fresh

3

⁄4 c

Pineapple, canned

1

⁄2 c

Plums, small 2 (5 oz)

Plums, canned

1

⁄2 c

Plums, dried (prunes) 3

Raisins 2 tbsp

Raspberries 1 c

Strawberries 1-

1

⁄4 c whole 

berries

Tangerines, small 2 (8 oz)

Watermelon 1 slice (13-

1

⁄2 oz)

or 1-

1

⁄4 c

cubes

Fruit Juice

Apple juice/cider

1

⁄2 c

Cranberry juice cocktail

1

⁄3 c

Cranberry juice cocktail, 

reduced-calorie 1 c

Fruit juice blends, 100% juice

1

⁄3 c

Grape juice

1

⁄3 c

Grapefruit juice

1

⁄2 c

Orange juice

1

⁄2 c

Pineapple juice

1

⁄2 c

Prune juice

1

⁄3 c

Vegetable (Nonstarchy) List

In general, one vegetable exchange is:

•

1

⁄2 c of cooked vegetables or vegetable juice

• 1 c of raw vegetables

One vegetable exchange (

1

⁄2 c cooked or 1 c raw) equals

5 g of carbohydrate, 2 g of protein, 0 g of fat, and 25

calories.

Artichoke, cooked

1

⁄2

Artichoke hearts, canned, drained

1

⁄2

Asparagus, frozen, cooked

1

⁄2 c

Beans (green, wax, Italian) 

1

⁄2 c

Bean sprouts, fresh, cooked

1

⁄2 c

Beets, canned, drained

1

⁄2 c

Broccoli, fresh, cooked

1

⁄2 c

Brussels sprouts, frozen, cooked

1

⁄2 c

Cabbage, fresh, cooked

1

⁄2 c

Carrots, fresh, cooked, strips or slices

1

⁄2 c

Cauliflower, frozen, cooked

1

⁄2 c

Celery, fresh, raw, strips 1 c

Collard greens, fresh cooked

1

⁄2 c

Cucumber, with peel, 1 c

Eggplant, fresh, cooked, 1-in. cubes

1

⁄2 c

Green onions (spring) or scallions, 1 c

Kohlrabi, fresh, cooked

1

⁄2 c

Leeks, fresh, cooked

1

⁄2 c

Mixed vegetables (without corn, peas, 

or pasta)

1

⁄2 c

Mushrooms, fresh 1 c

Okra, fresh, cooked

1

⁄2 c

Onions, fresh 1 c

Pea pods (snow), fresh 1 c

Peppers, green bell, raw, slices 1 c

Radishes 1 c

Sauerkraut, canned, rinsed, drained

1

⁄2 c

Spinach, canned, drained

1

⁄2 c

Squash, summer, fresh, cooked

1

⁄2 c 

Tomatoes, canned, regular

1

⁄2 c

Tomatoes, raw 1 c

Tomato sauce

1

⁄2 c

Turnips, fresh, cooked, diced

1

⁄2 c

Vegetable juice

1

⁄2 c

Water chestnuts, canned, drained

1

⁄2 c

Zucchini, raw, slices 1 c
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Meat and Meat Substitutes List

Meat and meat substitutes that contain both protein and

fat are on this list. In general, one meat exchange is:

1 oz of meat, fish, poultry, or cheese

1

⁄2 c of beans, peas, or lentils

Lean Meat and Substitutes

One exchange equals 0 g of carbohydrate, 7 g of protein,

0–3 g of fat, and 35–50 calories.

Beef, chuck, pot roast, 1 oz 

lean only, cooked

Beef, frank steak, lean, cooked 1 oz 

Beef, rib roast, lean, roasted 1 oz 

Catfish, cooked 1 oz

Cheese, American, fat-free 1 slice

Cheese, mozzarella, fat-free 1 oz

Chicken breast, meat only, cooked 1 oz

Chicken, dark meat, no skin, roasted 1 oz

Clams, fresh, cooked 1 oz

Cod fillet, cooked 1 oz

Cottage choose, creamed, 4.5% milk fat 0.25 c

Crab, steamed 1 oz

Flounder, cooked 1 oz

Egg white 2

Ham, boiled lean deli, sandwich type 1 oz

Ham, canned, fully cooked 1 oz

Hot dog or frankfurter 1 oz

Lamb leg, sirloin, roast, lean 1 oz

Liver, chicken, cooked 1 oz

Lobster, fresh, steamed 1 oz

Oysters, cooked 6 medium

Pork chop, cooked 1 oz

Rabbit, cooked 1 oz

Salmon, fresh, broiled or baked 1 oz

Sardines, packed in oil, drained 2 small 

Sausage, smoked 1 oz

Scallops, fresh steamed 1 oz

Shrimp, fresh, cooked in water 1 oz

Steak, porterhouse, lean, broiled 1 oz

Steak, T-bone, lean, broiled 1 oz

Trout, cooked 1 oz

Tuna, fresh, cooked 1 oz

Turkey breast (cutlet), 

no skin, roasted 1 oz

Turkey ham 1 oz

Veal roast 1 oz

Medium-Fat Meat

One exchange equals 0 g of carbohydrate, 7 g of protein,

5 g of fat, and 50–75 calories.

Beef patty, ground regular, 1 oz

pan broiled (75% lean) 

Beef, prime rib, roasted 1 oz

Cheese, mozzarella (part skim milk) 1 oz

Cheese, string 1 oz

Chicken, meat and skin, fried, 1 oz

flour-coated

Corned beef brisket, cooked 1 oz

Duck, wild, meat and skin, 

(not cooked) 1 oz

Egg, fresh 1 

Fish, fried, cornmeal coating 1 oz

Lamb, ground, broiled 1 oz

Meatloaf 1 oz

Pork, Boston blade, roasted 1 oz

Sausage, hard 1 oz

Plant-Based Proteins 

For beans, peas, and lentils, see starch list.

Since the contribution of one serving of each of the fol-

lowing foods may vary with the formulation for its manu-

facture, you instructor will provide assistance on this issue.

Breakfast patty, meatless (soy-based) 1 patty 

(1-

1

⁄2 oz)

Cashew butter, plain 1 tbsp

Frankfurter (hot dog), meatless 

(soy-based) 1 frankfurter 

(1-

1

⁄2 oz)

Meatless burger (soy-based) 1 patty (3 oz)

Meatless “beef” crumbles 

(soy-based) 2 oz

Peanut butter, smooth or crunchy 1 tbsp

Tofu, firm 4 oz (

1

⁄2 c)

Milk List

One milk exchange equals 12 g of carbohydrate and 8 g

of protein.

Fat-Free and Low-Fat Milk 

There are 0–3 g fat per serving.

Fat-free milk 1 c

1/2% milk 1 c

1% milk 1 c

Buttermilk, low-fat or fat-free 1 c

Evaporated fat-free milk

1

⁄2 c

Fat-free dry milk

1

⁄3 c dry

Soy milk, low-fat or fat-free 1 c

Yogurt, fat-free, flavored, 

sweetened with nonnutritive 

sweetener and fructose

2

⁄3 c (6 oz)

Yogurt, plain fat-free

2

⁄3 c (6 oz)

Reduced-Fat 

There are 5 g fat per serving.

2% milk 1 c

Acidophilus milk, 2% 1 c
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Whole Milk

There are 8 g fat per serving.

Whole milk 1 c

Evaporated whole milk

1

⁄2 c

Yogurt, plain 

(made from whole milk)

3

⁄4 c

Dairy-Like Foods

Nutrient levels vary. Instructor will provide assistance.

Eggnog, whole milk

1

⁄2 c

Soy milk, regular, plain 1 c

Yogurt with fruit, 

low-fat, container, 6 oz 1

Fat List

In general, one fat exchange is:

1. 1 tsp of regular margarine or vegetable oil

2. 1 tbsp of regular salad dressings

Monounsaturated Fats List

One fat exchange equals 5 g fat and 45 calories.

Avocado, medium 2 tbsp (1 oz)

Oil (canola, olive, peanut) 1 tsp

Olives: ripe (black) 8 large

green, stuffed 10 large

Nuts: almonds, cashews 6 nuts

mixed (50% peanuts) 6 nuts

peanuts 10 nuts

pecans 4 halves

Peanut butter, smooth or crunchy

1

⁄2 tbsp

Sesame seeds 1 tbsp

Tahini or sesame paste 2 tsp

Polyunsaturated Fats List

One fat exchange equals 5 g fat and 45 calories.

Margarine: stick, tub, or squeeze 1 tsp

lower-fat spread 

(30% to 50% vegetable oil) 1 tbsp

Mayonnaise: regular 1 tsp

reduced-fat 1 tbsp

Nuts: walnuts, English 4 halves

Oil (corn, safflower, soybean) 1 tsp

Salad dressing: regular 1 tbsp

reduced-fat 2 tbsp

Miracle Whip salad dressing: 

regular 2 tsp

reduced-fat 1 tbsp

Seeds: pumpkin, sunflower 1 tbsp

Saturated Fats List

One fat exchange equals 5 g of fat and 45 calories.

Bacon, cooked 1 slice 

(20 slices/lb)

Bacon, grease 1 tsp

Butter: stick 1 tsp

whipped 2 tsp

reduced-fat 1 tbsp

Chitterlings, boiled 2 tbsp (

1

⁄2 oz)

Coconut, sweetened, shredded 2 tbsp

Coconut milk 1 tbsp

Cream, half and half 2 tbsp

Cream cheese: regular 1 tbsp (

1

⁄2 oz)

reduced-fat 1-

1

⁄2 tbsp (

3

⁄4 oz)

Shortening or lard 1 tsp

Sour cream: regular 2 tbsp

reduced-fat 3 tbsp

Fast-Foods List

Because of variations in nutrient contents of fast foods,

exchanges per serving are expressed in a combination,

e.g., one serving of pizza (with meat) may provide 2-

1

⁄2

carbohydrate exchanges plus 2 medium-fat meat ex-

changes. Your instructor will provide you with guidance.

The following food samples do not provide exchanges per

serving.

Breakfast Sandwiches

Egg, cheese, meat, 

English muffin sandwich 1 sandwich

Sausage biscuit sandwich 1 biscuit

Main Dishes/Entrees

Burrito, beef and beans (fast food) 1 serving

(about 8 oz)

Chicken breast, breaded and fried 1 serving 

(about 5 oz)

Chicken nuggets 1 serving 

(~6 nuggets)

Oriental

Beef, chicken, or shrimp with 

vegetable and sauce 1 c (about 5 oz)

Fried rice, no meat 0.5 c

Noodles and vegetables in sauce 

(chow/lo mein) 1 c

Pizzas

Cheese/pepperoni pizza, 

regular crust 1 slice (

1

⁄18 of a 

14ЈЈ pizza)

Cheese/vegetarian pica, 

thin crust 1 slice (

1

⁄4 of a 

12ЈЈ pizza)
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Sandwiches

Hamburger, regular plain 1 sandwich

Hot dog with bun, plain 1 hot dog

Submarine sandwich 1 sub (6ЈЈ)

Taco, hard or soft shell 1 small

Salads

Salad, main dish (grilled chicken, 

no dressing) 1 serving

Salad, side (no dressing or cheese) 1 serving

Sides/Appetizers

French fries, restaurant style 1 large serving 

(about 7)

Nachos with cheese 1 small serving 

(about 4) 

Onion rings, breaded, fried 1 serving 

(about 3 oz) 

Desserts

Milkshake, any flavor 1 small 

(about 12 oz)

Soft-serve cone, regular 1

Combination Foods List

Many of the foods we eat are mixed together in various

combinations. These combination foods do not fit into

any one exchange list. Often it is hard to tell what is in a

casserole dish or prepared food item. This is a list of ex-

changes for some typical combination foods. This list will

help you fit these foods into your meal plan. Ask your in-

structor for information about other combination foods.

Entrees

Spaghetti, sauce, meatballs 1 c

Chili with beans 1 c

Macaroni and cheese 1 c (8 oz)

2 carbohydrates, 2 medium-fat meats

Tuna or chicken salad

1

⁄2 c (3-

1

⁄2 oz)

1

⁄2 carbohydrate, 2 lean meats, 1 fat

Frozen Entrees/Meals

Dinner-type meal, frozen generally 

14–17 oz

3 carbohydrates, 3 medium-fat meats, 3 fats

Meatless burger, vegetable 

and starch-based 3 oz

1 carbohydrate, 1 lean meat

Pizza, meat topping, thin crust

1

⁄4 of 10ЈЈ

(5 oz)

2 carbohydrates, 2 medium-fat meats, 2 fats

Pot pie 1 (7 oz)

2 

1

⁄2 carbohydrates, 1 medium-fat meat, 3 fats

Soups

Bean 1 c

1 carbohydrate, 1 very lean meat

Cream of mushroom 

(made with water) 1 c (8 oz)

1 carbohydrate, 1 fat

Split pea (made with water)

1

⁄2 c (4 oz)

1 carbohydrate

Tomato (made with water) 1 c (8 oz)

1 carbohydrate

Free Foods List

A free food is any food or drink that contains less than 20

calories or less than 5 g of carbohydrate per serving.

Foods with a serving size listed should be limited to 3

servings per day. Be sure to spread them out throughout

the day. If you eat all 3 servings at one time, it could af-

fect your blood glucose level. Foods listed without a serv-

ing size can be eaten as often as you like.

Low Carbohydrate Foods

Candy, hard, sugar-free, small size 1 candy

Gelatin dessert, sugar-free

1

⁄2 c

Carrots, fresh cooked 

1

⁄4 c

Chewing gum, regular 1 stick

Cucumber, with peel

1

⁄2 c

Jam or jelly, low or reduced sugar 2 tsp

Sugar substitute 

(Splenda sucralose) 1 packet

Syrup, sugar-free 2 tbsp

Modified-Fat Foods with Carbohydrate

Cream cheese, fat-free 1 tbsp (

1

⁄2 oz)

Creamer, nondairy, liquid 1 tbsp

Creamers, nondairy, powdered 2 tsp

Mayonnaise, reduced-fat 1 tsp

Margarine spread, reduced-fat 1 tsp

Salad dressing, fat-free or low-fat 1 tbsp

Sour cream, fat-free, reduced-fat 1 tbsp

Whipped topping, regular 1 tbsp

Condiments

Catsup, tomato 1 tbsp

Horseradish 1 tbsp

Lemon juice 1 tbsp

Pickle relish 1 tbsp

Pickles, sweet (bread and butter) 2 slices

Salsa

1

⁄4 c

Soy sauce, regular or light 1 tbsp

Vinegar 1 tbsp

61370_APPf_451_462.qxd 4/14/09 12:47 PM Page 461

462 APPENDICES

Free Snacks

Blueberries, fresh, free food size

1

⁄4 c

Cheese, fat-free, free food size

1

⁄2 c

Lean meat, cooked, free food size

1

⁄2 oz

Popcorn, light free food size 1 c

Vanilla wafers, free food size 1

Drinks/Mixes

Bouillon, broth, consomme

Bouillon or broth, low-sodium

Carbonated or mineral water

Club soda

Cocoa powder, unsweetened 1 tbsp

Coffee

Diet soft drinks, sugar-free

Drink mixes, sugar-free

Tea

Tonic water, sugar-free

Seasonings

Be careful with seasonings that contain sodium or are

salts, such as garlic or celery salt and lemon pepper.

Flavoring extracts

Garlic

Herbs, fresh or dried

Pimento

Spices

Tabasco or hot pepper sauce

Wine, used in cooking

Worcestershire sauce

Alcohol

Beer, regular (4.9%) 1 can (12 oz)

Rum, 80 proof 1.5 fl oz

Wine, white 5 fl oz
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CHAPTER 1: INTRODUCTION TO NUTRITION

Activity 1: Dietary Allowances, Eating Guides,

and Food Selection Systems

1. A unit of energy, commonly used to indicate re-

lease of energy from food.

2. State of complete physical, mental, and social

well-being, not just absence of disease.

3. A chemical substance obtained from food and

needed by the body for growth, maintenance, or

repair.

4. Receiving and utilizing essential nutrients to

maintain health and well-being.

5. A diet that supplies sufficient energy and essential

nutrients in adequate amounts for health at any

stage of life.

6. Guidelines to promote healthy eating habits

(Dietary Guidelines for Americans).

7. Levels of nutrients recommended for daily con-

sumption for healthy individuals according to age

and gender.

8. Maximum intake by an individual that is not

likely to have adverse effects in a specified group.

9. A set of four reference values used for assessing

and planning diets for individuals and groups.

10. An estimate of average requirements when evi-

dence is not available to establish RDAs.

11. Food and Nutrition Board

12. National Research Council

13. American Dietetic Association or American Diabetes

Association (common usage: “the associations”)

14. Estimated Average Requirements

15. United States Department of Agriculture

16. American Heart Association

17. National Cholesterol Education Program

18. American Institute for Cancer Research

19. National Cancer Institute

20. Upper Limit

21. a

22. b

23. e

24. f

25. The Food Guide Pyramid is a visual representa-

tion of nutritional guidelines.

26. Coronary heart disease, strokes, hypertension,

atherosclerosis, obesity, diabetes, and some

cancers.

27. CHD, hypertension, obesity, and diabetes

28. The dietary guidelines designate recommended

changes in lifestyle to promote good health, in-

cluding weight management, physical activity,

food safety, use of alcohol, and so on, whereas the

pyramid concentrates on specific foods that meet

the dietary recommendations and tips on how to

implement the changes.

29. a) carbohydrate group, b) meat and meat substi-

tutes, c) fat group.

30. Any three of the following: other carbohydrates,

free foods list, combination food list, and fast food

list.

31. RDA, Dietary Guidelines, and Food Guide Pyramid

are three major sources of information.

Self-Study: Your individual answers will provide infor-

mation for your personal health status.

Activity 2: Legislation and Health Promotion

1. 1 c

2. Number of servings

3. Fat, saturated fat, trans fat, cholesterol, or sodium

4. Dietary fiber, vitamin A, vitamin C, calcium, and

iron
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5. It is recommended that you stay below—eat “less

than”—the Daily Reference Value nutrient

amounts listed per day on the label.

6. If a serving of food is high or low in a nutrient

7. “Legal” conventional foods (natural or manufac-

tured) that contain bioactive ingredients

8. Adding a bioactive ingredient especially one with

nutritional value to a dietary or an OCT drug

9. According to scientists, limited evidence suggests

an association between consumption of these fatty

acids in fish and reduced risks of mortality from

cardiovascular disease for the general population.

10. One claim, among others, is the positive effect of

this vitamin on clinical disorders such as birth

defects.

11. Some claims, among others, are that some chemi-

cals in this tea can neutralize free radicals (re-

sponsible for aging) and may reduce risk of

cancer.

12. One claim, among others, is that certain chemi-

cals in this botanical or dietary supplement can

improve memory and blood flow to the brain and

may help cure Alzheimer’s disease.

13. Primary prevention of CHD in persons with high

levels of LDL.

14. Intensive management of LDL cholesterol in per-

sons with CHD.

15. Focus on primary prevention in persons with

multiple risk factors. The three approaches are

more intensive LDL lowering in certain groups of

people; soluble fiber as a therapeutic dietary op-

tion, with strategies for promoting adherence to

the diet; and treatment beyond LDL lowering in

people with high triglycerides.

16. Define these acronyms:

a. National Institutes of Health

b. Coronary heart disease

c. Low-density lipoprotein

d. High-density lipoprotein

e. Food and Drug Administration

f. National Cholesterol Education Program

g. Adult treatment panel

CHAPTER 2: FOOD HABITS

Activity 1: Factors Affecting Food Consumption

1–3. Personal responses: Need to include factors that

apply to your particular individual situation, such

as where you live, your finances, emotions, tradi-

tions, seasonal considerations, and the like.

4. F 9. F 14. b 18. a, b, c, d

5. T 10. F 15. d 19. d

6. T 11. F 16. b 20. b

7. F 12. T 17. b 21. a, b, c, d

8. F 13. F

Activity 2: Some Effects of Culture, Religion,

and Geography on Food Behaviors

The student is responsible for submitting the answers.

The instructor may wish to have the student discuss a

client’s diet plan, or give a grade for this assignment.

CHAPTER 3: PROTEINS AND HEALTH

Activity 1: Protein as a Nutrient

1. If you are uncertain about your answers, look at

the tables provided and/or discuss with your

teachers.

2. Because all essential amino acids (present in good

quality protein) must be present at one time in

the body or the body cannot utilize them to build

body proteins.

3. No. (However, it is relatively more common

among low-income groups.)

4. c 6. b 8. d 10. T

5. b 7. c 9. T

Activity 2: Meeting Protein Needs and

Vegetarianism

1. a 5. b 9. a 13. d

2. b 6. a 10. b 14. T

3. a 7. a 11. b

4. a 8. c 12. a

15. A diet history with as much detail as possible. List

of food likes, dislikes, and allergies. Mary’s present

knowledge of nutritional needs and of food com-

position, especially protein. Her knowledge of

complementary proteins and methods of food

preparation. Type of vegetarianism practiced.

History of pre-pregnancy eating and exercise

habits.

16. Protein: 30 g extra daily; must be high quality.

There is also need for 300 more kcal per day as

well as extra vitamins and minerals. See RDA

chart.

17. 40 g (110 lb Ϭ2.2 ϭ 50 kg ϫ 0.8 ϭ 40.0).

18. Mary is underweight for her height, even if she is

of small frame and very athletic. It will depend

upon her physician’s decision, of course, but she

probably needs to gain extra weight.
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19. It will be more difficult, because plant proteins

have lower biological values than animal. It will

also be difficult to get enough calcium and fat-

soluble vitamins as well as other essential nutri-

ents contained in animal foods. Extra soy milk,

fortified with vitamin B

12

, should be consumed

with each meal. Leafy green vegetables (without

oxalates), sunflower seeds, and fortified soy milk

for calcium should be part of the diet.

20. To spare protein for its primary function of build-

ing new cells.

21. Positive nitrogen balance. The body retains more

nitrogen than it excretes during pregnancy.

CHAPTER 4: CARBOHYDRATES AND FATS:

IMPLICATIONS FOR HEALTH

Activity 1: Carbohydrates: Characteristics and

Effects on Health

1. 4 1 orange

2 1 c whole kernel corn

1

1

⁄10 of a devil’s food cake with icing (from a mix)

3 1 slice of wheat bread

5

1

⁄2 c zucchini squash

3

1

⁄3 c cooked oatmeal

2. Vegetables:

3

1

⁄2 c green beans, cooked

3

1

⁄2 c cooked carrots

2 1 baked potato

1 1 sweet potato

4 1 stalk broccoli

5

1

⁄2 c lettuce, chopped

3. It is converted to fat and stored in adipose tissue.

4. Any 3 of these: promotes regular elimination,

helps prevent diverticulitis, helps control appetite,

binds bile salts to help lower cholesterol, slows

carbohydrate absorption (important in diabetes),

and helps prevent cancer.

5. Good sources include raw fruits and vegetables,

bran, whole grains, legumes, oats, and seeds.

6. (1) Dental caries; and (2) diets of poor nutritional

quality that are high in calories can result in

obesity.

7. Because they increase the risk of ketosis, dehydra-

tion, diarrhea, and loss of muscle mass.

8. c (1000 Ϭ4 ϭ 250)

9. b 15. a 21. b 27. c

10. b 16. b 22. c 28. a

11. b and d 17. c 23. a 29. b

12. b 18. d 24. c 30. a

13. b 19. e 25. b

14. a 20. d 26. a

Activity 2: Fats: Characteristics and 

Effects on Health

1. c

2. b

3. a

4. True

5. False

6. False

7. True

8. False

9. 140/90 mmHg or higher

10. less than 40 mg/dl

11. 40%

12. low-density lipoproteins

13. A lipoprotein is made up of fats (cholesterol,

triglycerides, fatty acids, etc.), protein, and a

small amount of other substances.

14. Coronary heart disease

15. Eicosapentaenoic acid

16. Docosahexaenoic acid

CHAPTER 5: VITAMINS AND HEALTH

Activity 1: The Water-Soluble Vitamins

1. a 6. b 11. a and b 16. d

2. b 7. d 12. d 17. a

3. a 8. c 13. a 18. a

4. b 9. c 14. b

5. b 10. d 15. d

Activity 2: The Fat-Soluble Vitamins

1. b 5. d 9. c 13. d

2. c 6. a 10. a 14. c

3. d 7. d 11. b

4. c 8. d 12. a

Progress Check on Chapter 5

1. c 9. c 17. b 25. c

2. a 10. b 18. a 26. d

3. d 11. T 19. a 27. d

4. e 12. T 20. b 28. a

5. b 13. T 21. a 29. b

6. d 14. T 22. b 30. b

7. e 15. T 23. b

8. a 16. T 24. a
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CHAPTER 6: MINERALS, WATER, AND BODY

PROCESSES

Progress Check on Chapter 6

1. b 17. a 33. b 49. F

2. c 18. d 34. c 50. T

3. d 19. c 35. b 51. F

4. b 20. b 36. b 52. T

5. c 21. b 37. a 53. T

6. d 22. a 38. c 54. T

7. b 23. b 39. a 55. T

8. d 24. b 40. a 56. T

9. c 25. c 41. a 57. T

10. b 26. c 42. c 58. T

11. a 27. b 43. b 59. T

12. c 28. a 44. d 60. e

13. d 29. b 45. T 61. a

14. b 30. c 46. F 62. c

15. c 31. c 47. T 63. b

16. c 32. a 48. T 64. d

CHAPTER 7: MEETING ENERGY NEEDS

Activity 1: Energy Balance

1. a. The basal metabolic rate.

b. Activity or voluntary energy expenditures.

c. The thermic effect of food.

2. 89 kcal.

4 ϫ 4 = 16 kcal protein

5 ϫ 9 = 45 kcal fat

7 ϫ 4 = 28 kcal carbohydrate

Total 89 kcal

3. Your caloric intake is in balance with your energy

needs when you maintain the same weight.

Excess calories are converted to fat and stored in

adipose tissue (fat cells).

4. Potatoes are grouped with bread and pasta (rich

in carbohydrates) and as such contain only four

calories per gram.

5. a. Present intake:

12,600 calories per week (1,800 ϫ 7 ϭ 12,600)

3,500 cal ϭ1 lb body fat ϫ3 (desired weight 

loss)

ϭ 10,500 cal

12,600 cal

Ϫ10,500 cal

2,100 cal per week Ϭ 7 days ϭ300 calories 

per day

b. 300 calories per day are inadequate and repre-

sent semi-starvation.

6. a. 1 c skim milk

b.

1

⁄2 c unsweetened fruit

c. 1 slice bread

d.

1

⁄2 c. cooked vegetables

e. 1 tsp solid fat or oil

f. 1 oz lean meat

7. 1. c

2. a

3. b

Activity 2: The Effects of Energy Imbalance

1. F 11. T 21. b

2. T 12. T 22. c

3. T 13. F 23. a

4. F 14. T 24. e

5. F 15. F 25. a, b

6. F 16. F 26. b

7. T 17. T 27. c

8. T 18. T 28. a

9. F 19. a, b, c, d 29. c

10. T 20. b

30. a. 700 calorie reduction plus 300 calories used in

activity ϭ 1,000 kcal per daily reduction;

1,000 kcal per day ϫ 7 days per week ϭ 7,000

kcal deficit per week;

7,000 Ϭ 3,500 (kcal in 1 lb body fat) = 2 lb

per week.

b. 20 lb Ϭ 2 lb per week ϭ 10 weeks.

October 1 to December 7 ϭ 10 weeks.

The answer is yes.

c. 300 kcal burned ϫ 7 days per week = 2,100

calories per week deficit;

2,100 Ϭ 3,500 ϭ .6 lb per week

d. October 1 to December 7 ϭ 10 weeks;

10 weeks ϫ0.6 lb per week ϭ 6.0 lb loss in 

10 weeks.

No; it would take 33

1

⁄3 weeks to lose 20 lb at

0.6 lb per week (20 lb Ϭ 0.6 ϭ 33

1

⁄3).

Activity 3: Weight Control and Dieting

1. d 5. F

2. c 6. F

3. c 7. T

4. (a) altered metabolism; 8. T

(b) fluid and electrolyte imbalance; 

(c) nutrient deficits.

CHAPTER 8: NUTRITIONAL ASSESSMENT

AND HEALTH CARE MODEL

Activity 1: Assessment of Nutritional Status

1. Physical, anthropometric, laboratory, and histori-

cal data.

2. The health education areas needed will depend on

the problems you identified with your client in

the Practices.
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3. See Table 8-1.

4. See Table 8-3.

5. a 7. b 9. b

6. a 8. a 10. b

CHAPTER 9: NUTRITION AND THE LIFE CYCLE

Activity 1: Maternal and Infant Nutrition

1. c 9. d 17. c 25. F

2. c 10. a 18. a 26. T

3. b 11. b 19. d 27. F

4. c 12. a 20. c 28. F

5. b 13. b 21. b 29. F

6. a 14. a 22. d 30. F

7. b 15. a 23. c

8. b 16. c 24. T

Activity 2: Childhood and Adolescent Nutrition

1. b 9. a 17. d 25. F

2. a 10. a 18. d 26. T

3. d 11. b 19. T 27. T

4. b 12. d 20. T 28. F

5. d 13. b 21. F 29. F

6. c 14. c 22. F

7. c 15. a 23. T

8. d 16. b 24. T

30. Any four of these: milk, wheat, seafood, chocolate,

egg white, citrus, nuts.

Activity 3: Adulthood and Nutrition

1. b 8. d 15. a 22. F

2. c 9. a 16. a 23. T

3. a 10. c 17. d 24. T

4. d 11. d 18. a 25. F

5. a 12. d 19. b 26. T

6. c 13. c 20. T 27. T

7. c 14. d 21. T 28. F

29. They may not have transportation or the stamina

for lengthy shopping trips.

30. Reduced BMR; reduced activity level.

31. Remain the same.

32. a. complication of existing or developing health

problems;

b. interference with movement; and

c. increased risk of injurious falls.

33. Decreased consumption of meat (perhaps due to

high cost or difficulty in eating) and other iron-

rich foods.

34. Vitamin A, ascorbic acid (vitamin C), and calcium.

35. Food is provided in group social setting; some nu-

trition education is provided.

Activity 4: Exercise, Fitness, and Stress

Reduction Principles

1. Duration, intensity, frequency, type.

2. Predicted rate that won’t cause chest pain.

3. Any three if these increased strength, flexibility,

endurance. Weight control. Lower blood pressure,

lower cholesterol, increase cardiovascular

strength.

4. Warm up, endurance, competition, cool down.

5. Optimal nutrition, RDAs or above, adequate calo-

ries, low in fat, high in complex carbohydrates.

6. c. 365 ϫ 100 ϭ 36,500 Ϭ 3500 ϭ 10 lb (app.)

7. Depression, heart disease, hypertension, angina.

8. Any of these: exercise, relaxation techniques,

proper diet, socialization, enough rest/sleep,

counseling.

9. Scientific data only may be used to evaluate the

product.

10. Those measures that enable a person to stay

young and healthy in body and mind.

CHAPTER 10: DRUGS AND NUTRITION

Background Information

Answers 1–8 found in Glossary at the beginning of the

chapter.

9. Any five of these:

a. Damage intestinal walls

b. Lower absorption

c. Destruction of accessory organs

d. Destroy or displace nutrients

e. Change the nutrient

f. Render nutrients incapable of acting

g. Cause nutrient excretion

10. a. diarrhea/constipation

b. nausea/vomiting

c. altered taste/smell

11. a. drug

b. dosage

c. time

d. frequency

e. health status

12. a. Drug interference

b. Drug-induced antagonists

13. Any five: niacin, riboflavin, pantothenic acid,

ascorbic acid, folic acid, B

12

, protein, fat, glucose,

iron, copper, calcium, zinc, magnesium
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14. Reabsorption/transport

15. Change in urine pH/Increase in precipitation of

some

Activity 1: Food and Drug Interaction

1. a. Change absorption rate

b. Neutralize effects

c. Interact

d. Influence excretion rate

2. Alcohol

Various amines

3. Hypertensive crisis

4. a. Drug dose

b. Amount of food

c. Interval between drug and food ingestion

d. Patient susceptibility

e. Condition of the food

5. Decrease taste sensitivity

6. Causing dry mouth, constipation, and urinary

retention

Fill in the blanks

7. In taking medications, the two most important

precautions are:

a. should the medication be taken on empty

stomach, or 1–2 hours before or after meals.

b. can alcohol be taken with the medication.

8. Some of the negative effects with medications when

taken not according to recommendations include:

a. irritated stomach

b. reduced absorption

c. nausea and/or vomiting

d. headache

e. irregular heartbeat and palpitation

f. loss of potassium, calcium, and/or magnesium

g. excessive efficiency

h. hyperkalemia

i. risk of bleeding

j. flushing

k. increased blood pressure

l. drowsiness, impaired mental and/or motor

performance

9. c 12. b 15. T

10. d 13. a 16. T

11. d 14. F 17. T

Activity 2: Drugs and the Life Cycle

1. Renal anomalies

CNS malformation

Cleft palate

Severe defects

2. a. Type of drug

b. Concentration of drug

c. Time lapse between drug ingestion and breast-

feeding

3. Anomalies of eyes, ears, heart, CNS, mental

retardation

Male: enlargement of the mammary glands

(gynecomastia)

Female: overgrowth of vaginal lining

4. High rate of abortions

Abruptio placenta

Low birth weight babies

5. a. Length of time used

b. Nutritional status

c. Nutritional intake

d. Susceptibility

6. a. Decreased ability to digest, absorb, and meta-

bolize food

b. Decreased ability to metabolize and excrete

drugs

c. Interaction of multiple drug use

7. Aspirin—bleeding (GI)

Laxatives—inhibit vitamin absorption

Diuretics—decreased K and Ca

ϩ

Alcohol—decreased folate, thiamin

8. e 11. F 14. T

9. c 12. F 15. F

10. b 13. F 16. T

CHAPTER 11: DIETARY SUPPLEMENTS

Background Information

1. T 3. F 5. h

2. F 4. T

6. a. set up a new framework for FDA regulation of

dietary supplements.

b. create an office in the National Institutes of

Health to coordinate research on dietary sup-

plements.

c. set up an independent dietary supplement

commission to report on the use of claims in

dietary supplement labeling.

7. a. Generally recognized as safe

b. Good manufacturing practices

c. Dietary Supplement Health and Education Act

d. Food Drug and Cosmetic Act

Activity 1: DSHE Act of 1994

1. a. name and quantity of each dietary ingredient

or, for proprietary blends

b. the total quantity of all dietary ingredients (ex-

cluding inert ingredients) in the blend
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c. identification of the product as a dietary

supplement

d. the part of the herb or botanical ingredients

used in the product

e. nutritional labeling information (U.S.

regulations)

f. specification(s) in official compendium, if

appropriate

2. a. nutrient-content claims

b. disease claims

c. nutrition support claims, which include

“structure-function claims”

3. a. nutrition information

b. ingredient information

4. d 10. F 16. T

5. b 11. T 17. T

6. F 12. T 18. T

7. F 13. T 19. T

8. T 14. T

9. T 15. T

Activity 2: Folate and Folate Acid

1. F 6. F 11. F

2. F 7. T 12. T

3. T 8. T 13. F

4. F 9. T

5. F 10. F

14. a. women of childbearing age

b. people who abuse alcohol

c. anyone taking anticonvulsants or other med-

ications that interfere with the action of folate

d. individuals diagnosed with anemia from folate

deficiency

e. individuals with malabsorption

f. individuals with liver disease

g. individuals receiving kidney dialysis treatment

15. a. spine (spina bifida)

b. skull

c. brain (anencephaly)

16. 400 micrograms of synthetic folic acid

Activity 3: Kava kava, Ginko Biloba, Golden

seal, Echinacea, Comfrey, and Pulegone

1. Any five of the following: Kava Kava, Ginkgo biloba,

Goldenseal, Echinacea, Comfrey, or Pulegone.

2. Any five of the following: ava, ava pepper, awa, in-

toxicating pepper, kava, kava kava, kava pepper,

kava root, kava-kava, kawa, kawa kawa, kawa-

kawa, kew, Piper methysticumForst.f., Piper

methysticum G. Forst, rauschpfeffer, sakau,

tonga, wurzelstock, or yangona.

3. F 8. F 13. F

4. F 9. T 14. T

5. F 10. T 15. T

6. F 11. F 16. T

7. F 12. T

Activity 4: Tips for the Savvy Supplement User:

Making Informed Decision

1. F 10. F 19. F

2. F 11. T 20. T

3. F 12. T 21. T

4. F 13. F 22. T

5. F 14. T 23. T

6. T 15. T 24. F

7. F 16. T 25. T

8. F 17. F 26. F

9. T 18. F 27. T

28. a. pregnant or breastfeeding

b. chronically ill

c. elderly

d. under 18

e. taking prescription or over-the-counter

medicines

29. Health status is an important clue. Overeating is a

human weakness. Product description is your

major weapon for self-protection. Education is in-

variably a part of any health program. Symptoms

from taking a dietary supplement are of course

valuable indications that there is something

wrong with the product.

CHAPTER 12: ALTERNATIVE MEDICINE

Background Information

1. a. Taught widely in medical schools.

b. Generally used in hospitals.

c. Usually reimbursed by medical insurance com-

panies.

2. a. physical

b. mental

c. emotional

d. spiritual

3. Any six of the following: acupuncture, oriental

massage, qi gong, herbal medicine, diet, medita-

tion, exposure to sunlight, controlled breathing,

homeopathic medicine, hydrotherapy, spine and

soft-tissue spine, electric currents, ultrasound

therapy, light therapy, or therapeutic counseling.

4. F 6. F 8. F

5. T 7. T
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Activity 1: Categories or Domains of

Complementary Alternative Medicine

1. a. alternative medical systems

b. mind-body interventions

c. biologically-based treatments

d. manipulative and body-based methods

e. energy therapies

2. a. acupuncture

b. herbal medicine

c. oriental massage

d. Qi gong

3. Any of five of the following: diet, exercise, medita-

tion, herbs, massage, exposure to sunlight, or

controlled breathing.

4. Any five of the following: diet and clinical nutri-

tion, homeopathy, acupuncture, herbal medicine,

hydrotherapy, spinal and soft-tissue manipulation,

physical therapies involving electric currents, ul-

trasound and light therapy, therapeutic counsel-

ing, or pharmacology.

5. a. Qi gong

b. Reiki

c. therapeutic touch

6. T 11. F 16. T

7. T 12. F 17. T

8. T 13. F 18. T

9. T 14. T

10. T 15. T

Activity 2: Products, Devices, and Services

Related to Complementary Alternative

Medicine

1. a. conduction electromagnetic signals

b. activation of opioid systems

c. changes in brain chemistry, sensations, and in-

voluntary body functions

2. Any five of the following: nausea and vomiting,

headache, dizziness, bluish discoloration of the

skin due to a lack of oxygen in the blood, liver

damage, abnormally low blood pressure, droopy

upper eyelid, difficulty walking due to damaged

nerves, fever, mental confusion, coma, or death.

3. Any three of the following: health care practition-

ers, medical libraries, educational organizations,

research institutions, professional associations, or

World Wide Web.

4. a. Who runs this site?

b. Who pays for the site?

c. What is the purpose of the site?

d. Where does the information come from?

e. What is the basis of the information?

f. How is the information selected?

g. How current is the information?

h. How does the site choose links to other sites?

i. What information about you does the site col-

lect, and why?

j. How does the site manage interactions with

visitors?

5. T 11. T 17. F

6. T 12. F 18. T

7. T 13. T 19. F

8. F 14. F 20. T

9. T 15. F 21. F

10. F 16. T 22. F

CHAPTER 13: FOOD ECOLOGY

Activity 1: Food Safety

1. All of the answers below are correct:

a. failing to wash hands after going to the

bathroom

b. not washing hands after handling meat, fish,

poultry, or eggs before handling other foods

c. failing to clean counters, cutting boards, and

cooking equipment

d. failing to wash fresh food products thoroughly

before preparation

e. failing to use clean cloths, sponges, or hand

towels

f. handling food if you have upper respiratory in-

fections (URIs)

g. working with sores, boils, etc., on hands, face

h. failing to wash after touching hair, face, or other

body parts before returning to food preparation

i. talking, laughing, sneezing during food prepa-

ration

j. poor personal hygiene: dirty clothing, body,

hair, etc.

2. b

3. Bacteria—the spores themselves and/or the toxins

produced from them.

4. A warm moist place is a perfect environment for

bacteria to multiply. With these favorable condi-

tions, they quickly increase by geometric progres-

sion (1-2-4-8-16-32-64, etc.).

5. All of the answers below are correct:

a. use of pure drinking water

b. adequate sewage disposal

c. adequate cooking of foods

d. proper storage of foods

e. thorough cleaning of foods
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f. sanitary handling of all foods

g. areas free of pests, rodents, vermin, etc.

6. Nausea, vomiting, diarrhea, flatulence, abdominal

distention.

7. F

8. T

9. T

10. T

11. This soup may make the residents ill. It was at

room temperature overnight and reheating will

not destroy any microorganism, especially if con-

taminated by staph.

12. She should throw the cans away. Even if not

bulged, there is an opening at the seam which

allows for contamination.

13. Leaving ingredients such as mayonnaise and eggs

out of the refrigerator to stand at room tempera-

ture for extended periods of time is a dangerous

practice.

14. Handling food in this manner is dangerous because

a. the cutting board is not washed before using

and is stored near pipes

b. the cutting board is not washed before chop-

ping of different foodstuffs, making cross con-

tamination possible

c. the practice of cutting fruits and vegetables

ahead of time and leaving uncovered causes ex-

cessive nutrient loss

Activity 2: Nutrient Conservation

1. a. If voluntary point-of-purchase information is

provided for raw produce, meats, fish, and

poultry.

b. Eating establishments where prepared meats

are provided.

2. a. It identifies the nutrients.

b. It aids in balancing diets.

c. It may enhance the nutritive value of food.

3. See Table 11-1.

4. See Table 11-1.

5. See Glossary for this chapter.

6. See Glossary for this chapter.

7. See Glossary for this chapter.

8. a. Enrichment: addition of iron to bread

b. Fortification: addition of vitamin D to milk

CHAPTER 14: OVERVIEW OF THERAPEUTIC

NUTRITION

Background Information

1. Therapeutic nutrition is based on modifications of

the nutrients in a normal diet.

2. The purpose of diet therapy is to restore or main-

tain good nutritional status.

3. The diet should be altered to the specific disease

(pathophysiology).

4. a. Altering basic nutrients.

b. Altering energy value.

c. Altering texture or consistency.

d. Altering seasonings.

5. a. Anxiety and fear about an illness can change

attitudes and personality.

b. Immobilization compounds nutritional

problems.

c. Drug therapy may affect intake and utilization

of nutrients.

d. The disease process modifies food acceptance.

6. The nurse has a key role. He or she assists the pa-

tient at mealtimes and explains, interprets, and

supports both the physician’s orders and the ef-

forts of the dietary staff. The nurse observes and

charts pertinent information and coordinates the

team. The nurse also involves the patient in his or

her own care and provides a care plan for other

staff members to follow. And, finally, the nurse

plans for discharge teaching of the patient and

follow-up care.

Activity 1: Principles and Objectives of Diet

Therapy

1. a. Cultural aspects

b. Socioeconomic background

c. Psychological factors

d. Physiological factors

2. a. The patient is often fearful and rejects hospital

food.

b. Immobilization brings about nutritional stress.

c. The disease process alters food acceptance.

d. Medications may interfere with nutrient

utilization.

3. Diet therapy focuses on the patient’s identified

needs and problem.

4. Therapeutic nutrition is based upon modifications

of the nutrients in a normal diet.
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5. The purpose of diet therapy is to restore or main-

tain good nutritional status.

Activity 2: Routine Hospital Diets

1. a 5. b 9. c 13. c

2. c 6. b 10. d

3. d 7. a 11. b

4. c 8. b 12. c

14. Canned fruit cup; oatmeal with milk and sugar;

toast with butter (tea with sugar, if desired)

15. a. N

b. Y

c. Y

d. N

e. Y

f. Y

g. N

h. Y

i. N

j. N

Activity 3: Diet Modifications for 

Therapeutic Care

1. Modify basic nutrients; modify energy value; mod-

ify texture; and modify seasoning.

2. There are numerous examples that would be cor-

rect. For instance, the diet restricted in simple

carbohydrates used for the diabetic whose pan-

creas does not produce enough insulin. Calories

are not nutrients, so a low calorie diet is not ap-

propriate here.

3. a. When the diet imposes severe restrictions.

b. When the patient’s appetite is poor.

c. When digestion, absorption, or metabolism is

impaired.

4. Within the framework of the correctly modified

diet, the individual’s likes, dislikes, and tolerances

should be built in. Foods of equal value should be

substituted to meet the patient’s ethnic and cul-

tural desires. Participation by the patient in choos-

ing foods within the specified diet is desirable.

Activity 4: Alterations in Feeding Methods

1. c 4. F 7. T 10. a

2. a 5. F 8. F 11. b

3. c 6. T 9. c

12. A nutritionally adequate diet of liquified foods ad-

ministered through a tube into the stomach or

duodenum.

13. One advantage is that it is safer to feed enterally.

Other answers may be found in the activity.

14. a. When the GI tract cannot be used.

b. When the patient is severely depleted

nutritionally.

15. a. Assist the patient’s adjustment to an alternate

feeding method.

b. Monitor glucose levels.

c. Be alert for signs of contaminated solutions

and discard them.

16. a. Milk-based formula: milk and cream are pri-

mary ingredients.

b. Blenderized formula: adds strained meats, veg-

etables, and fruits to the milk base.

c. Meat-based formula: milk and cream are

omitted.

CHAPTER 15: DIET THERAPY FOR SURGICAL

CONDITIONS

Background Information

1. a

2. a

3. Effective wound healing

4. Increased resistance to infection

5. Lowered mortality rate

6. Shortened convalescent period (decreased proba-

bility of complications arising during and after

surgery)

7. e 12. d 17. T 22. T

8. d 13. e 18. T 23. F

9. a 14. b 19. F 24. T

10. f 15. c 20. F

11. c 16. a 21. F

Activity 1: Pre- and Postoperative Nutrition

1. b and d 5. T

2. c 6. F

3. a 7. F

4. F

8.

Pro CHO Thia Nia Ribo Fe VitC

Oyster stew X X X X X

Whole wheat

garlic toast X X X X X X

Green pepper and

cabbage slaw X X X

Raisin rice pudding

with orange sauce X X X X
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Activity 2: The Postoperative Diet Regime

1. Regain normal body weight.

2. a. Correct fluid and electrolyte balance.

b. Carefully plan dietary and nutritional support.

c. Monitor food intake.

3. a. Prevent shock/edema.

b. Provide for synthesis of albumin, antibodies, etc.

c. Accelerate wound healing.

4. a. Blood.

b. Fluids and electrolytes.

c. 5% dextrose.

d. Protein-sparing solutions.

e. Vitamin supplement.

f. Intralipids single or in any combination.

5. Clear liquid—24 hours (after bowel sounds

return).

Full liquid—1–2 days, should be supplemented

with commercial formula if used longer.

Soft to Regular—remainder of hospital stay. May

need supplements.

6. 150/2.2 ϭ 68 ϫ 0.45 ϭ 30.6 ϫ 100 ϭ 3060.

7. 3060 ϫ 0.15 ϭ 459 kcal/4 ϭ 115 g protein

(rounded).

8. 3060 ϫ 30 = 1009.8 kcal/9 ϭ 112 g fat (rounded).

9. 3060 ϫ 0.55 = 1683 kcal/4 ϭ 420 g carbohydrate

(rounded).

10. Your choice. Use exchange lists as needed.

CHAPTER 16: DIET THERAPY FOR

CARDIOVASCULAR DISORDERS

Progress Check for Activity 1

1. a. high serum cholesterol

b. high serum triglycerides

c. obesity

d. hypertension

e. poor eating habits

2. Therapeutic lifestyle changes

3. a. reduce saturated fat and cholesterol

b. weight reduction

c. physical activity

4. Metabolic Syndrome

5. 25%–35% of total calories

6. abdominal obesity

7. lowering LDL cholesterol

8. nicotinic acid

9. d

10. b

11. b

12. See Nursing Implications: any 8 of 15

Practice Question

Check your answer with the sample menu in Appendix C.

Your foods do not need to be the same, only within the

guidelines for a TLC diet, and satisfactory to your client.

Activity 2: Heart Disease and 

Sodium Restriction

1. See the Low-Sodium Diet, Activity 2.

2. Example of menu for a 500 mg sodium diet.

Breakfast

Puffed wheat cereal

1

⁄2 c skim milk

1 sliced banana

Sugar

2 slices low-sodium toast

with unsalted soft

margarine and honey

Coffee or decaffeinated

Mid morning

1

⁄2 c orange juice

Unsalted crackers

Lunch

2 oz baked chicken*

1

⁄2 c rice *

1

⁄2 c green peas*

1 slice unsalted bread

with special

margarine

Sliced peaches

*All food prepared without seasonings that contain

sodium.

3. a. lemon juice/slices; orange juice/slices

b. thyme, basil, marjoram, oregano, sage, bay leaf

c. onion, garlic (fresh or powdered, not salt)

d. chives, dill, mint, parsley, rosemary

e. unsalted chopped nuts

f. green pepper, pimiento

g. cinnamon, nutmeg, brown sugar, ginger

h. vinegar, tarragon, curry, black pepper

i. mushrooms, cranberry sauce, dry mustard

j. fresh tomatoes; unsalted juice

Lunch (continued)

1

⁄2 c skim milk

1 slice unsalted bread

special margarine

Canned pineapple

Coffee, tea, or decaf-

feinated beverage

Mid afternoon

1

⁄2 c skim milk

1 cupcake*

Dinner

3 oz roast beef

Baked potato

1

⁄2 c glazed carrots*

Lettuce with special

dressing*

Bedtime

Fruit cup

1

⁄2 c skim milk
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Progress Check on Nursing Implications

1. a. Reducing the workload of the heart.

b. Improving cardiac output; promoting patient

comfort.

c. Restoring and maintaining adequate nutrition.

d. Controlling any existing conditions such as hy-

perlipoproteinemia or hypertension.

2. a. Position the patient for maximal benefit; for

example, allow the patient to sit up with the

tray on his or her unaffected side.

b. Place food in unaffected side of the patient’s

mouth.

c. Gently stroke the patient’s throat, and teach

the patient to do so to relieve fear of choking

(patient feels the food going down).

d. Provide feeding devices when necessary.

e. Protect the patient from spillage. Preserve the

patient’s dignity. Change linens as necessary.

f. Take plenty of time to feed or assist self-feeding.

g. Cut food into small bites. Open all packages

and cartons.

h. Emphasize all successes; praise attempts at

self-feeding.

i. Talk to the patient whether or not the patient

can answer.

j. Try to find out from the family what foods the

patient dislikes and do not feed the patient

those foods.

Activity 3: Dietary Care after Heart Attack 

and Stroke

1. Baking powder, baking soda, patent medicines,

prescribed drugs, commercial mixes, most con-

venience foods, frozen and canned vegetables, soft-

ened water, cured and dried meats, and vegetables.

2. See list of acceptable alternatives to salt (Activities

2 & 3).

3. See Nursing Implications.

4. To rest the heart and reduce or prevent edema.

5. c

6. b

CHAPTER 17: DIET AND DISORDERS OF

INGESTION, DIGESTION, AND ABSORPTION

Activity 1: Disorders of the Mouth, Esophagus,

and Stomach

1.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

Low-Residue Hiatal hernia See Table 17-2 for guidance See Nursing 

Diet Diverticulitis Implications,

Hemorrhoidectomy this chapter

Ostomics

Ulcerative Colitis 

(U.C.)

2a.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

Regular high Gastric Any Milk, 80 proof See Nursing

protein, ulcer tolerated wine*, alcohol Implications

high caffeine beer,

carbohydrate, beverage*, black

moderate fat some hot chilis,

without seasonings* caffeine

interval 

feedings

2b.

Disease or Foods Foods Foods Nursing

Diet Condition Allowed Limited Forbidden Implications

Moderate low- Dumping See Table Complex Liquids See Nursing

residue, high- syndrome 17-4 carbohydrate, with Implications

protein, high- milk* sweets,

carbohydrate alcohol,

moderate fat sweetened 

in 6 feedings beverages

*Individual tolerance and doctors orders

3. Better understanding of the causes of gastric ul-

cers, and improved methods of treating them,

have changed the principles of diet therapy to cor-

respond with medical treatments.

4. Following the guidelines given in the section on

gastric surgery, choose the menu from Tables 15-

4 and 15-5 (antidumping diets). An example fol-

lows.

8 am 10 am 2 pm

1

⁄2 rice cereal

1

⁄2 melted cheese 2 oz white meat

rice sandwich chicken

1 tsp margarine

1

⁄2 c cooked carrots

s.c. egg margarine

4 pm 6 pm 8 pm

2 crackers 2 oz broiled

1

⁄2 sandwich:

1 tbsp smooth beef patty 1 slice white toast

peanut butter

1

⁄2 c mashed 2 tsp mayonnaise

potatoes 2 oz tuna

Unsweetened beverages and water between meals.

Activity 2: Disorders of the Intestines

1. a. N e. N i. N

b. Y f. N j. Y

c. N g. Y

d. N h. Y

2. a 6. d 10. d

3. b 7. c 11. d

4. c 8. c

5. c 9. c

12. Choose from this group:

a. any whole grain breads/cereals

b. any fresh fruits

c. any fresh vegetables

d. cooked fruits and vegetables may be used in

some cases; i.e., broccoli, spinach

e. prunes, figs, raisins

f. nuts, legumes

13. a. correct nutrient deficits

b. restore adequate intake

c. prevent further losses
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d. promote repair and maintenance of body tissue

e. promote healing

f. control substances that are not absorbed easily

14. See Nursing Implications for ileostomy,

colostomy.

15. T 18. T

16. F 19. F

17. F 20. T

CHAPTER 18: DIET THERAPY FOR 

DIABETES MELLITUS

Activity 1: Diet Therapy and Diabetes Mellitus

1. See Answer Sheet for Exercise 18-1 and 18-2 fol-

lowing question #34.

2. b and d 9. d 16. F 23. T

3. a 10. c 17. F 24. F

4. c 11. a 18. F 25. e

5. b 12. b 19. T 26. d

6. d 13. c 20. T 27. b

7. a 14. F 21. T 28. c

8. d 15. F 22. T 29. a

30. See Nursing Implications.

31. See Patient Education: What the diabetic patient

must know.

32.

Carbo-

hydrate Protein Fat

(grams) (grams) (grams)

Milk, 2 exchanges (2%) 24 16 8

Vegetables, 3 exchanges 15 6 —

Fruit, 3 exchanges 45 — —

Lean meat, 6 exchanges — 42 18

Medium fat meat, 2 exchanges — 14 10

Fat, 5 exchanges — — 25

Bread, 6 exchanges 90 18 —

Total 174 g 96 g 61 g

33. Your choice. Be sure to use all exchanges, but no

more than the number specified.

34. c

174 ϫ 4 ϭ 696 calories

93 ϫ 4 ϭ 372 calories

61 ϫ 9 ϭ 549 calories

1617 calories (Total). Round to 1600.

35. b 7000 calories = 2 lb body fat

36. b, c Granola bar and raisin bread each have app.

100 calories; meat, though lean, has 55 calo-

ries per oz; 8 oz whole milk has 150 calories.

37. See Answer Sheet for Exercises 18-1 and 18-2.

38. People with type 2 diabetes usually have one of

the following conditions:

a. do not always produce enough insulin.

b. produce insulin too late to match the rise in

blood sugar.

c. do not respond correctly to the insulin that is

produced.

39. The three criteria that should be considered in

choosing insulin are:

a. how soon it starts working (onset).

b. when it works the hardest (peak time).

c. how long it lasts in the body (duration).

40. The basic four types of insulin products are:

a. rapid acting

b. short acting (regular)

c. intermediate acting (NPH)

d. Long lasting

41. The 3 ways that diabetes pills work in the body

are:

a. stimulate the pancreas to release more insulin.

b. increase the body’s sensitivity to the insulin

that is already present.

c. slow the breakdown of foods (especially the

starches) into glucose.

Answer Sheet for Exercises 18-1 and 18-2

Diet

Calculated

Disease or

Condition

Diabetes mellitus

Foods 

Allowed

All of those listed

in the food 

exchanges (see

exchange list 

in Appendix F)

Foods 

Limited

Foods are limited

by amount:

larger amounts

for higher

caloric al-

lowances;

smaller

amounts for

lower caloric

allowances

Foods 

Forbidden

Sugar, sweets and

desserts that ex-

ceed the carbo-

hydrate and

caloric allow-

ance of the diet

plan

Nursing

Implications

See section:

Nursing

Implications.

Also see section

on the child

with diabetes

mellitus.
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3. Example: (menu altered to reduce protein and

sodium levels)

Breakfast

Orange juice, 4 oz

Cereal, 

1

⁄2 c with

sugar and milk

Whole wheat toast, 1

slice with butter

and jelly

Coffee with 2 tbsp

cream

Milk, 

1

⁄2 c

Mid-morning

English muffin with

jelly

Fruit juice

Coffee with sugar

Lunch

Small baked potato

Green peas, 

1

⁄2 c

Carrot/raisin salad

Lunch (continued)

Bread, 1 slice with butter

Sliced peaches

Milk, 

1

⁄2 c

Tea with lemon and 

sugar

Fruit juice, 8 oz

Mid-afternoon

Fresh fruit

Sugar cookies

Tea

Dinner

Lean beef, 2

1

⁄2 oz

Potato, 

1

⁄2 c with 

butter

Green beans

Tossed salad with low-

sodium dressing

Roll, 1

Note: 

1

⁄2 regular amount salt in cooking; no added salt at

table.

4. a. 2700 calories

b. To cover the extra energy needs from fever, in-

fection, and stress.

c. For an adult, nonpregnant woman, the 1989

RDA for protein is 46 grams + 54 grams to

bring the total to 100 grams as stated in the

diet prescription.

d. To repair and regenerate liver tissue.

e. To spare protein for its primary functions and

to furnish fiber, vitamins, and minerals.

f. The vitamins are coenzymes for proper utiliza-

tion of foods, especially carbohydrates. Extra

vitamins replace vitamins lost through the dis-

ease process and improve overall well-being.

g. Fatty meats, desserts high in fat content or

chocolate, hard-to-digest fats, fried foods, and

any foods or spices that cause discomfort or

upset the patient. Alcohol is strictly forbidden.

h. Sodium, both in products and salt at table.

i. Isolation techniques vary somewhat from hos-

pital to hospital, but, in general, disposable

items are used. There is some problem with

food getting cold unless care is taken. The

nurse should visit with the patient while he or

she eats, if possible, as eating in isolation usu-

ally results in decreased consumption. Consult

protocol manual at institution.

j. Cancer, severe malnutrition (marasmus), and

early cirrhosis (this diet regime also is suit-

able for postoperative patients with no

complications).

5. a. Avoid all fermented dairy products such as yo-

gurts and cheeses.

b. Do not eat raw vegetables, including salads and

garnishes, and fruits that are not peeled.

c. Defrost frozen foods in the refrigerator or mi-

crowave.

d. Do not use foods kept at room temperature or

kept heated for long periods of time.

e. Serve and eat foods quickly following prepara-

tion.

f. Cover and freeze leftovers immediately.

g. Use refrigerated leftovers within two days.

h. Keep the preparation and serving area very

clean.

i. Be sure that sanitary techniques are main-

tained throughout, and that food handlers are

vigilant about personal habits and dress.

CHAPTER 19: DIET AND DISORDERS OF THE

LIVER, GALLBLADDER, AND PANCREAS

Activity 1: Diet Therapy for Diseases of the Liver

1. See Tables 16-1 and 16-2, and Nursing

Implications.

2. Example: (whole day’s menu)

Breakfast

Orange juice, 8 oz

Cream of Wheat, 1 c

with sugar and

milk

Poached egg, 1, on

whole wheat 

buttered toast

Milk/coffee

Mid-morning

English muffin with 2

tbsp cream cheese

Milk, 8 oz

Lunch

Tuna salad sandwich

(3 oz tuna, 2 slices

bread, 1 tbsp may-

onnaise, lettuce)

Carrot/raisin salad

Assorted crackers

Fruit juice, 8 oz

Milk, 8 oz

Lunch (continued)

Sherbet with sugar 

cookies

Chicken noodle soup

Mid-afternoon

Hardboiled egg

Cottage cheese with fruit

Toast with 1 tsp butter

Juice, 8 oz

Dinner

Lean roast beef, 4 oz

Mashed potatoes, 1 c with

butter, 1 tsp

Green beans

Fruited gelatin salad

Rolls, 1 tsp butter

Angel food cake

Milk, 8 oz

Pre-bed Snack

1 c buckwheats

1 c milk

1 banana

Dinner (continued)

Fruit cocktail, 

1

⁄2 c

Coffee with sugar

Juice, 4 oz

Snack

Buttered toast with jelly

Banana
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Activity 2: Diet Therapy for Diseases of the

Gallbladder and Pancreas

See Table 19-1, for guidance; also see Nursing Implications.

1. Menu alterations for low-fat diet:

7–12. See Background Information.

13–17. See Activity 1.

18. A proteolytic enzyme secreted by the kidney

19. Condition of soft bones with Ca+ deposited in

tissues

20. High biological value protein—especially animal

protein, milk, and eggs

Activity 2: Chronic Renal Failure

1. a 3. a 5. a

2. b 4. c

6–11. See Nursing Implications (any two from each

category).

12–15. See section on dietary management.

Activity 3: Kidney Dialysis

1. Diffusion of solutes from one side of a semiperme-

able membrane to another.

2. Use of an artificial “kidney” outside the body to

clear waste from blood.

3. Use of a catheter placed in the abdominal cavity to

clear waste from blood.

4. Solution into which the blood waste products

diffuse.

5. Continuous ambulatory peritoneal dialysis.

6. Nitrogenous wastes, sodium, potassium, and fluids.

7. Two reliable resources on renal disease informa-

tion are:

a. American dietetic Association (ADA)

b. National Kidney Foundation (NKF)

8. Three important guideline documents for health

professionals responsible for renal diseases are:

a. A Clinical Guide to Nutrition Care in End-

Stage Renal Disease (latest edition)

b. Guidelines for Nutrition Care of Renal Patients

(latest edition)

c. National Renal Diet: Professional Guide and

the National Renal Diet Client Education

Guide (latest edition)

9. d 12. c 15. b 18. T

10. c 13. d 16. c 19. F

11. a 14. a 17. e 20. T

Activity 4: Diet Therapy for Renal Calculi

1. c

2. b

Breakfast

Orange juice

Oatmeal, skim milk,

sugar

Poached egg (1)

Toast, 1 tsp butter,

jelly

Coffee

Lunch

Baked chicken; no

skin

Mashed potato

Green beans with

pimiento

Lunch (continued)

Roll; 1 tsp butter

Skim milk

Tea/sugar

Dinner

Lean broiled hamburger

patty

Parsley carrots

Tossed green salad/vinegar

or lemon

French bread/1 tsp butter

Sherbet

Red wine

Coffee

2. Example only; other foods of similar type and

value may be used.

Breakfast

Orange juice

Oatmeal/brown

sugar/butter

Toast, butter, jelly

Skim milk

Mid-morning

Fruit

Sugar cookies

Skim milk

Lunch

Baked chicken

Mashed potato

Green beans

Roll/butter

Tapioca pudding

Skim milk

Mid-afternoon

Milkshake made with skim

milk, sherbet, and fruit

Dinner

Broiled lean hamburger

patty

Parsley carrots

Wild rice/mushrooms

French bread/butter

Sherbet

Fruit juice

Pre-bed Snack

Low-fat yogurt with fruit

or cottage cheese and

fruit

Crackers

Juice or skim milk

3. Risk of gallstone formation can be reduced with:

a. proper food choice with small amount of fat

b. diets with high fiber content

c. regular physical activity

4. F 6. T 8. T

5. F 7. F

CHAPTER 20: DIET THERAPY FOR RENAL

DISORDERS

Background Information and Activity 1: 

Kidney Function and Disease

1. c 3. d 5. d

2. a 4. c 6. c
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Check your answers to Questions 3 through 10 by refer-

ring to Table 20-3, acid-based foods.

3. c 5. a 7. a 9. c

4. b 6. c 8. b 10. c

CHAPTER 21: NUTRITION AND DIET THERAPY

FOR CANCER AND HIV

Background Information

1. T 5. T 9. d

2. F 6. T 10. e

3. T 7. T 11. d

4. T 8. F 12. e

Activity 1: Nutrition Therapy in Cancer

1. a. body’s response to the disease

b. site of the cancer

c. type of treatment

d. specific physical response

e. psychosocial response of patient

2. Any five of these: fatigue, asthenia, cachexia,

anorexia, anemia, fluid and electrolyte balance, or

many others (see text).

3. Optimum nutrition preoperatively and postopera-

tively, specific modifications according to surgical

site and organ function.

4. a. thorough personal nutrition assessment

b. maintenance of vigorous nutrition therapy

c. revision of care plan as needed

5. a. hair follicle loss

b. bone marrow dysfunction

c. GI disturbances

6. a. personal beliefs

b. advice of family and friends

c. advice on Web sites and in other media

7. Three nutritional factors that will improve pro-

tein synthesis and energy metabolism are:

a. Increase total caloric intake.

b. Increase vitamin and mineral intake as needed.

c. Maintain fluid and electrolyte balance.

8. See Table 21-2.

9. See Table 21-2.

10. c 17. T 24. T 31. T

11. c 18. F 25. T 32. F

12. c 19. T 26. F 33. F

13. T 20. F 27. T 34. T

14. F 21. T 28. T 35. F

15. T 22. T 29. F 36. T

16. T 23. T 30. F 37. T

Activity 2: Nutrition and HIV Infection

1. c

2. f

3. d

4. a. Delay progression of infections and improve

patient’s immune system.

b. Delay wasting effects of HIV infection.

c. Prevent opportunistic diseases.

d. Recognize infections early and provide rapid

treatment.

5. a. Phase 1. Primary stage. Manifestations: usually

asymptomatic.

b. Phase 2. Second stage. Opportunistic illnesses

begin.

c. Phase 3. Terminal stage. T lymphocyte produc-

tion drops below 200/mm

3

.

6. a. High-caloric, small, frequent feedings.

Supplements as desired.

b. Encourage consumption of high biological

value (HBV) proteins.

c. Use easily digested fats such as cream, butter,

egg yolk, oils, and medium chain triglycerides

(MCT). Keep fiber content low. Limited refined

sugars.

d. i. Serve attractive, appealing food. Cold 

usually better. Invite guests, friends, family

to socialize.

ii. Antiemetics administered before meal-

times. Far enough ahead to be effective,

change schedule if necessary. Rearrange

eating times if needed.

iii. Use whatever method or type of feeding

that is most effective. Supply HBV protein,

vitamin mineral supplements as necessary.

Assist with eating if patient is fatigued.

iv. Serve cold or chilled soft bland and liquid

foods in small quantities 6–8 times daily.

v. Parenteral feedings, drug therapy as neces-

sary, protection from others, protection of

others.

7. See Nursing Implications.

8. All standard sanitation procedures that are imple-

mented by the facility must be complied with. In

addition, particular attention and compliance

with stringent sanitation of food preparation

areas, storage, and service must be adhered.

Nursing and dietary employees should have a

joint inservice session to make sure all applicable

measures are being implemented.

9. T 14. T 19. T 24. F

10. T 15. F 20. T 25. T

11. T 16. T 21. F 26. F

12. F 17. F 22. T 27. T

13. T 18. T 23. F 28. F
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CHAPTER 22: DIET THERAPY FOR BURNS,

IMMOBILIZED PATIENTS, MENTAL PATIENTS,

AND EATING DISORDERS

Activity 1: Diet and the Burn Patient

1. T 4. F 7. c

2. F 5. F 8. a

3. T 6. d 9. d

10. Anorexia, pain, inability to move head, swallow,

chew

11. Body protein, fat, water

12. a. 77 lb ϭ 35 kg

b. 35 kg ϫ 1 g protein/kg/bw ϭ 35 g

c. 40% body surface burned ϫ 3 g/% surface

burned ϭ120 g

d. 35 g ϩ 120 g ϭ 155 g protein required

13. See list of 14 nursing implications.

Activity 2: Diet and Immobilized Patients

1. Four considerations in immobilized patient’s nu-

tritional and diet care are:

a. nitrogen balance

b. calories

c. calcium intake

d. urinary and bowel function

2. Actual skin breakdown can be avoided only a com-

bination of:

a. a high protein diet

b. frequent position adjustment

c. exercise if possible

d. special bedding materials and sheets

e. good hygiene

3. Calcium homostasis is determined by factors such

as:

a. bone integrity

b. serum calcium

c. intestinal function

d. adequacy of active vitamin D

e. kidney function

f. parathyroid activity

4. Diseases related to excessive calcium are:

a. hypercalcemia

b. hypercalciuria

c. metatastic calcification of soft tissues

d. calcium stone formation in the bladder

5. Long-term treatment of hypercalcemia includes:

a. mobilization as soon as possible

b. calcium intake kept at 500–800 mg per day

c. phosphate supplement

6. T 9. F 12. T 15. T

7. T 10. T 13. T 16. T

8. T 11. T 14. F

Activity 3: Diet and Mental Patients

1. The health team of a mental patient includes:

a. psychiatrist

b. nurse

c. social worker

d. therapist

e. nutritionist

f. dietitian

g. psychologist

h. clinical specialist

i. health aides

2. Criticisms on nutritional care in mental institu-

tions include:

a. poor food preparation facilities

b. poor dining environment

c. crowded and underbudget

3. Some of the basic reasons why mental patients

have nutritional and dietary problems are:

a. eating handicaps

b. don’t like the food served

c. abnormal behavior patterns

4. General guidelines for nursing immobilized and

mental patients:

a. appropriate nutrition therapy is important

b. use most effective method of feeding

c. avoid interactions with medication

d. provide nutrition education to patient, family,

and caregivers

5. F 9. T 13. F

6. T 10. T 14. T

7. T 11. F

8. T 12. F

Activity 4: Anorexia Nervosa

1. a 3. c 5. a

2. d 4. b

6. Any five of the nine listed under Feeding Routines.

7. Any five of the eight listed under Nursing

Implications.

CHAPTER 23: PRINCIPLES OF FEEDING A

SICK CHILD

Background Information

1. Any five of these: fatigue, vomiting, diarrhea,

anorexia, pain, lethargy, confusion, effects of med-

ication, fear, anxiety.

2. a. Anthropometric measures

b. Physical assessment

c. Laboratory tests

3. T 5. F 7. d

4. T 6. c
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Activity 1: The Child, the Parents, and the

Health Team

1. Any of these: fatigue, nausea, vomiting, pain, fear,

anxiety, anorexia, medications, separation from

parents, treatments.

2. The nurse’s primary role is that of liaison and

child advocate. She coordinates and provides opti-

mal dietary care.

3. See Nursing Implications.

Activity 2: Special Considerations and 

Diet Therapy

1. Height, weight, allergies, likes, dislikes, food and

fluid intake at home, culture, and/or ethnic

group.

2. Since burns cause stress to the body and require

greatly increased nutrient intake, the major nutri-

ents for wound healing as described in Chapter 12

apply. The RDAs for children are in the appendix.

In general, normal requirements will double or

triple, depending on the extent of the burn.

Example: protein RDA for 5-year-old ϭ30 grams;

protein requirement for Allen ϭ 80 to 90 grams.

3. The diet should be increased in all essential nutri-

ents. Total calories needed are high. Fats remain

in the moderate range. In general, the diet prescrip-

tion would read high-protein, high-carbohydrate,

and moderate-fat, with supplemental vitamins

and minerals as condition requires. The increases

aid wound healing, restore nutrient losses, return

the child to a positive nutritional status, and

maintain growth and development.

4. Your choice: protein should be high quality;

snacks included as part of the caloric/nutrient

allowance.

5. Allow favorite foods, serve familiar food, observe

likes/dislikes as diet permits, encourage group

eating (if child is allowed up), establish a pleasant

environment, allow food selection, provide com-

panionship, encourage eating (take a snack with

each visit to the room, unless treatment or ther-

apy will interfere), relieve pain ahead of meal-

times, and furnish caregivers with list of

acceptable foods they can bring from home.

CHAPTER 24: DIET THERAPY AND CYSTIC

FIBROSIS

Background Information

1. Any five of these: frequent, large, foul-smelling

stools; substandard weight gain; abdominal bloat-

ing; steatorrhea; excessive crying; sodium defi-

ciency; circulatory collapse; frequent pneumonia.

2. b

3. b

4. c

Activity 1: Dietary Management of 

Cystic Fibrosis

1. No. She is undersized. The range for children

seven to ten years old to the RDAs is approxi-

mately 52 inches height and 62 pounds. Susie is 8

to 10 inches shorter than average, and about 12

pounds underweight.

2. a. Diarrhea: undigested food in the stools.

b. Lethargy: general malnutrition/fever.

3. High-calorie diet for growth and compensation

for food lost in stools. High-protein diet for

growth and compensation for food lost in stools.

High- to moderate-carbohydrate diet to spare pro-

tein and compensate for food lost in stools (sim-

ple carbohydrates are better tolerated than

starches). Low- to moderate-fat diet because fats

are not tolerated well; altered types of fat such as

medium-chain triglycerides may be used. High-

vitamin and mineral diet: double doses of multi-

ple vitamins in water-soluble form. Salt added

generously. Pancreatic enzymes are given by

mouth with meals and snacks.

4. Food from home, fast food favorites, group eat-

ing, socializing occasions, cheerful atmosphere,

frequent meals, some favorite foods added,

compromises.

5. Your choice. Diet should contain 90 to 100 grams

protein and at least 2500 calories—3000 to 3500

calories would be better. Calories can be increased

as appetite improves. Use exchange lists for figur-

ing protein and calories, plus any caloric chart

available for items not listed in exchanges.

CHAPTER 25: DIET THERAPY AND CELIAC

DISEASE

Activity 1: Dietary Management of Celiac

Disease

1. a

2. b

3. a

4. Gluten is the protein fraction found in wheat, rye,

oats, and barley to which some people are intoler-

ant. It may be due to an immune reaction or an

inherited defect, but it has a toxic effect on the in-

testine. Inform Mrs. Jones of products containing

gluten that must be omitted from her diet to pre-

vent changes in the jejunum. Explain that these

61370_xPCA_463_482.qxd 4/14/09 12:51 PM Page 480

ANSWERS TO PROGRESS CHECKS 481

changes will prevent absorption of nutrients into

the cell, causing acute symptoms and malnutrition.

5. Advise Mrs. Jones to pack a lunch, as most restau-

rants use mixes, thickeners, and other products

containing gluten. She might pack: baked

chicken, potato chips, celery and carrot sticks,

fruit gelatin, olives, fruit or tomato juice, vanilla

tapioca pudding (homemade), crisped rice cookies

(made with marshmallows), etc.

6. Pasta, breads, cereals, all breaded products, com-

mercial mixes, thickeners, commercial candies,

some salad dressings, canned cream soups, etc.

(also see Table 23-1).

7. Rice and corn.

8. Any creamed, thickened and filled products, in-

cluding candies, gravies, sauces, puddings,

casseroles, stuffings, and meat loaf.

9. Milk in all forms: fresh, dry, evaporated, fer-

mented or malted. All foods containing milk:

cocoa, chocolate, all breads, rolls, waffles, cakes

made with milk. Desserts made with milk: cook-

ies, custard, ice cream, puddings, sherbets, cream

pies. Margarine that contains milk or cream.

Meats: franks, any luncheon meats containing

milk powder. Candy: caramel or chocolate.

Vegetables in cream sauces.

10. Yes. Medium-chain triglycerides are better toler-

ated than regular fats and the need for calories is

high. The typical client is usually underweight.

Activity 2: Screening, occurrence, complication

1. T 3. F 5. T 7. T

2. F 4. T 6. T

8. Celiac disease could be underdiagnosed in the

United States for a number of reasons:

a. Celiac symptoms can be attributed to other

problems.

b. Many doctors are not knowledgeable about the

disease.

c. Only a handful of U.S. laboatories are experi-

ence and skilled in testing for celiac disease.

CHAPTER 25: DIET THERAPY AND

CONGENITAL HEART DISEASE

Activity 1: Dietary Management of Congenital

Heart Disease

1. b 4. c 7. d 10. c

2. a 5. b 8. b

3. d 6. d 9. a

12. See Managing Feeding Problems.

13. See Managing Feeding Problems and Nursing

Implications.

14. See Discharge Procedures.

CHAPTER 27: DIET THERAPY AND 

FOOD ALLERGY

Background Information and Activity 1: 

Food Allergy and Children

1. Excess sensitivity to certain substances or

conditions.

2. Allergens or antigens.

3. First exposure to antigen produces no overt

symptoms, causes the body to form these

immunoglobulins.

4. When an allergic reaction does not manifest

quickly or in the usual ways, but rather over a pe-

riod of time, the child shows the tension-fatigue

syndrome.

5. A food allergy triggers the immunological system

of the body, whereas a food intolerance is a direct

result of maldigestion or malabsorption.

6. a. Amount of allergen consumed.

b. Whether it is cooked or raw.

c. Cumulative effects.

d. Allergic to inhalable as well as ingestible items.

e. Allergic at one time but not at another.

f. Reacts to allergen when physical or emotional

problems occur. Also, may be another food

chemical, not protein.

7. a. Offending substances must be identified and

removed.

b. Monitors the antiallergenic diet to ensure ade-

quate nutrient intake.

8. Breast milk does not contain beta lactoglobulins,

the substance in cow’s milk that may trigger

reactions.

9. Skin testing and elimination diets.

11. Breakfast

Fruit juice, 3 oz

Salt-free cereal, 

2 tbsp

Toast, 

1

⁄2 slice

Lunch and Dinner

Pureed or mashed

vegetables, 2 tbsp

Pureed meat (pre-

pared without

salt), 1 oz

Lunch and Dinner 

(continued)

Pureed fruit, 2–3 tbsp

Mashed potatoes, 1 tbsp

Snacks

High-calorie, low-protein,

low-sodium beverages

as appropriate to age.

This will assist in meet-

ing fluid requirements.
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Activity 2: Common Offenders

1. b 5. F 9. T

2. a 6. T 10. F

3. c 7. F

4. T 8. F

Activity 3: Inspecting Foods to Avoid 

Allergic Ingredients

1. T 2. F 3. T

4. FDA believes there is scientific consensus that 

the following foods can cause serious allergic 

reactions in some individuals and account for

more than 90% of all food allergies:

a. Peanuts

b. Soybeans

c. Milk

d. Eggs

e. Fish

f. Crustaceans (e.g., shrimp)

g. Tree nuts

h. Wheat

CHAPTER 28: DIET THERAPY AND

PHENYLKETONURIA

Background Information

1. b 4. d 7. F

2. c 5. b

3. a 6. F

Activity 1: Phenylketonuria and 

Dietary Management

1. a 6. a 11. T

2. c 7. c 12. T

3. b 8. d 13. F

4. b 9. d

5. b 10. T

14. a. determine age, weight, and activity level of the

child;

b. determine the client’s daily requirement for

phenylalanine;

c. determine the contribution of protein from

Lofenalac evaporated milk;

d. determine calories from formula, milk, and any

other food consumed; and

e. determine total phenylalanine from formula,

milk, and any other food consumed.

15. See Table 26-3. Also: the use of special, low-

protein products: cookies, bread, pasta, drinks,

and desserts made primarily from free foods;

and the increased use of flavorings and spices 

as tolerated.

CHAPTER 29: THERAPY FOR CONSTIPATION,

DIARRHEA, AND HIGH-RISK INFANTS

Activity 1: Constipation

1. b 3. d 5. c

2. a 4. b

6. No regular schedule for elimination (not taking

time for bathroom).

7. a. Clean out the colon with enema.

b. Continue use until a regular defecation pattern

is established.

c. Put the child on a conditioning schedule.

d. Reduce milk to approximately 60%–80% of

normal and increase other fluids and fiber

until goal is attained. Keep on maintenance

dosage of fiber and other fluids. Return milk to

normal amount.

8. See Nursing Implications.

Activity 2: Diarrhea

1. a. Stool profile.

b. Cause.

c. Site of defect.

2. a. Clinical disorder.

b. Bacteria in food/formula.

c. Reactions to certain foods.

3. a. Restore fluid and electrolyte balance.

b. Restore adequate nutrition.

4, 5, 6. See Table 27-2.

7. a. Add corn syrup to formula.

b. Feed strained cereals, strained fruits.

c. Provide extra feedings.

Activity 3: High-Risk Infants

1. c 3. a 5. b

2. d 4. a

6. a. Child can suck.

b. Child weighs more than 2000 grams.

7. a. Manual expression.

b. Give by tube, bottle, or dropper.

c. Milk less than 8 hours old, unrefrigerated.

8. a. 100–130 kcal/kg/bw

b. 3–4 g pro/kg/bw

c. fluid = to output.

d. Supplement calcium, iron, vitamin K, tyrosine,

and cystine as needed.

9. One containing specific amounts of essential nu-

trients necessary for the growth of the infant.
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Multiple Choice

Circle the letter of the correct answer.

1. The food groups at the base of MyPyramid are:

a. foods containing the most kilocalories.

b. foods to be emphasized in the diet.

c. foods that are highest in essential nutrients.

d. foods contributing the least fiber.

2. A dietary supplement is:

a. extra vitamins and minerals to prevent chronic

diseases.

b. a health food that alleviates illness.

c. necessary to provide essential nutrients in the

diet.

d. a product used to increase total dietary intake.

3. Major recommendations by government health

agencies for reducing chronic-disease risk include:

a. an increase in complex carbohydrate foods.

b. a decrease in use of foods high in fat.

c. an increase in foods high in fiber.

d. b and c

e. a, b, c

4. A kilocalorie is:

a. the release of energy from food.

b. the amount of heat required to raise the tem-

perature of one kilogram of water one degree

centigrade.

c. the capacity to do work.

d. the amount of calories in a specific amount of

food.

5. The recommendations to promote health and pre-

vent or delay the onset of chronic diseases are

known as:

a. Recommended Dietary Allowances.

b. Reference Daily Intakes.

c. Dietary Guidelines for Americans.

d. Daily Reference Values.

6. The levels of intake of essential nutrients consid-

ered to be adequate to meet the nutritional needs

of healthy persons is known as:

a. Dietary Guidelines for Americans.

b. Recommended Dietary Allowances.

c. Reference Daily Intakes.

d. U.S. Dietary Goals.

7. Nutrition labeling information is mandatory on

which of the following products?

a. packaged foods, dairy foods

b. raw produce, fish

c. raw meat, poultry

d. all of the above

8. Information on food labels may include which of

these nutrients?

a. total fat, saturated fat, cholesterol

b. polyunsaturated fat, monounsaturated fat

c. sodium, calcium, iron

d. a, c

e. a, b, c

9. The components that supply energy, promote

growth, and repair and regulate body processes

are termed:

a. chemicals.

b. nutrients.

c. nutrition.

d. adequate diet.

Matching

Match the foods listed on the left to the size of one serv-

ing at the right, according to MyPyramid.

10. cooked cereal a. 1 cup

11. raw leafy vegetables b.

3

⁄4 cup

12. fruit juice c.

1

⁄2 cup

13. milk

14. tofu

15. Define the following:

a. AI: .

b. EAR: .

c. IOM: .

d. USHHS: .

e. %DVs: .

f. Discretionary calorie allowance: .

g. Functional foods: .

h. Nutraceuticals: .
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16. Which of the following is represented on

MyPyramid.gov?

a. Activity

b. Altruism

c. Gradual improvement

d. Integrity

e. Interdependency

f. Moderation

g. Personalization

h. Proportionality

i. Variety

j. a, c, f, g, h, i

k. a, b, c, d, e, f

l. b, e, f, g, h, i

17. According to labeling for one serving, which of

the following is recommended based on a 2000-

calorie diet:

a. 50 calories is low.

b. 500 calories or more is high.

c. 100 calories is moderate.

d. 120 calories is moderate.

18. According to the sample label for macaroni and

cheese, which of the following is correct?

a. For %DV, 5% or less is low.

b. For %DV, 20% or more is high.

c. For trans fat, there is no %DV.

d. For sugars, the %DV is 12%.

e. a, b, c, d

f. a, b, c

19. Which of the following refers to a DRI established

by www.NAS.edu?

a. Tolerable Upper Intake Levels (UL), vitamins

b. Tolerable Upper Intake Levels (UL), elements

c. Estimated Energy Requirements (EER) for

children

d. Acceptable Calories Distribution Ranges

e. Recommended Intakes for Individuals,

macronutrients

f. Additional macronutrient recommendations

g. Estimated Average Requirements for Asians

h. a, b, c, f

i. d, e, g, h

j. a, b, e, f

20. Regarding omega-6-PUFA, which of the following

is correct?

a. prevalent in beef fat and corn oil

b. may benefit persons with risk of cardiovascular

disease

c. includes EPA and DHA

d. a, c

e. b, c

f. a, b

Situation

Mary is on her way to take an important examination. At a fast-

food restaurant she picks up the following lunch: grilled

chicken sandwich, salad with low-fat dressing, an orange juice,

and a fat-free yogurt. Answer the following questions about this

situation.

21. How does Mary’s meal fit into MyPyramid’s food

selection guide?

22. List five foods that Mary should eat at dinner to

round out a balanced diet.

a.

b.

c.

d.

e.

23. List the objectives of the NCEP three adult treat-

ment panels (ATP 1, 2, 3)

a.

b.

c.
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Food Habits

Multiple Choice

Circle the letter of the correct answer.

1. Which of the following mechanisms stimulates

the appetite?

a. the central nervous system

b. the body’s biological needs

c. the sight, smell, and taste of food

d. the time of day

2. Lack of money affects eating patterns by

a. curtailing the kind of food bought.

b. curtailing the amount of food bought.

c. increasing the amount of starchy foods bought.

d. all of the above.

3. Hunger is a mechanism controlled by

a. the central nervous system.

b. the body’s biological needs.

c. the sight, smell, and taste of food.

d. the time of day.

4. The one requirement that the biological food

needs of an individual must provide is

a. adaptation to the culture and traditions of the

people.

b. essential nutrients which the body can digest,

absorb, and utilize.

c. pleasant taste, smell, and appearance of food.

d. adequate intake.

5. Which of the following provides the best frame-

work for changing eating behaviors?

a. scientific knowledge

b. relating the changes to the culture and habits

c. teaching in a group where others have the

same problem

d. sending a home health aide out to check

6. Which of the following nutrients tend to be defi-

cient in the diet of the Native American?

a. calcium and riboflavin

b. vitamins A and C

c. protein

d. all of these

7. The typical Chinese diet may be low in which of

the following nutrients?

a. protein, calcium, vitamin D

b. carbohydrates, fats, fiber

c. thiamin, niacin, riboflavin

d. carbohydrates, iron, vitamin K

8. Which of the following meats are avoided by

Muslims, Jews, and Seventh Day Adventists?

a. beef

b. poultry

c. pork

d. seafood

9. What is the condition that results when children

have diets inadequate in protein?

a. pellagra

b. kwashiorkor

c. PEM

d. galactosemia

10. The diet of the Mexican-American tends to be

high in

a. fats and sodium.

b. calcium and folacin.

c. protein and carbohydrate.

d. vitamins A and D.

11. Blacks, Native Americans, and Asians have a high

incidence of

a. diabetes.

b. heart disease.

c. lactose intolerance.

d. marasmus.

12. Yin and yang foods refer to

a. the soul food of Cheech and Chong.

b. the number 1 and 2 foods used in China.

c. hot and cold foods, not related to temperature.

d. hot, spicy foods.
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Matching

Match the statement in the left column to the type of

food symbolism in the right column. (Answers can be

used more than once.)

13. “I take 500 mg of a. sociological

organic vitamin C b. biological

three times c. emotional

per day to keep from

getting a cold”

14. “I want the best steaks you

have; my boss is coming

to dinner”

15. “I ate a pound of chocolate

fudge after that awful day

I had at the office”

16. The food symbolism most

likely to change

True/False

Circle T for True and F for False.

17. T F Diseases of malnutrition are a problem in most

countries except the United States.

18. T F A hospitalized vegetarian should not have dif-

ficulty selecting from a hospital menu.

19. T F The Jewish diet is usually high in saturated

fats and cholesterol.

20. T F Hot red and green peppers, which are used lib-

erally in the Mexican diet, contain good

sources of vitamins A and C.

21. T F The practice of using lime-soaked tortillas

should be discouraged.

22. T F Obesity is not a problem in United States cul-

ture.

23. T F All of the different cultures in the United States

have substandard diets.

24. T F Eating behaviors develop from cultural con-

ditioning, not from an instinct to choose ade-

quate foods.

25. T F The economic status of an individual often

changes his or her food habits.

26. T F Food has hidden meanings and may become

an outlet for stress.

27. T F Poverty is a subculture in the United States.

Situation

Billy is a five-year-old who is admitted to the hospital for the

first time. He will be hospitalized for approximately a week for

diagnostic tests and possible surgery. When his food is not being

withheld, he receives a regular diet. From this brief situation,

answer the following questions by circling the letter of the best

answer.

28. The breakfast tray, which has been held until 

10 a.m. because of tests, has an egg, bacon, juice,

and toast on it. Billy refuses it, though he has

stated he was hungry. You could assume that his

refusal is due to which of the following?

a. He has lost his appetite by 10 a.m.

b. The foods are unfamiliar.

c. He wants to be fed.

d. He wants his mother.

29. Billy’s roommate is a one-year-old who receives a

supplemental bottle feeding. When this child re-

ceives a bottle, Billy cries for one also. You could

assume that this behavior is

a. a bid for attention.

b. regression to an earlier developmental stage.

c. because he still takes a bottle when he is home.

d. due to hunger.

30. You place Billy’s supper tray on the bedside table

and encourage him to take a few bites. He shoves

the tray to the floor and starts crying loudly. The

reason for this hostility is probably due to

a. being a spoiled brat.

b. anxiety and fear.

c. dislike of hospital food.

d. all of the above.
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Proteins and Health

Multiple Choice

Circle the letter of the correct answer.

1. Of the twenty-two amino acids involved in total

body metabolism, building and rebuilding various

tissues, eight are termed essential amino acids.

This means

a. the body cannot synthesize these eight amino

acids and must obtain them in the diet.

b. these eight amino acids are essential in body

processes, and the remaining fourteen are not.

c. these eight amino acids can be made by the

body because they are essential to life.

d. after synthesizing these eight amino acids, the

body uses them in key processes essential for

growth.

2. A complete food protein of high biologic value

would be one that contains

a. all 22 of the amino acids in sufficient quantity

to meet human requirements.

b. the eight essential amino acids in any propor-

tion, since the body can always fill in the differ-

ence needed.

c. most of the 22 amino acids from which the

body will make additional amounts of the eight

essential amino acids needed.

d. all eight of the essential amino acids in correct

proportion to human needs.

3. Besides carbon, hydrogen, and oxygen, what other

element is found in all proteins?

a. calcium

b. nitrogen

c. glycogen

d. carbon dioxide

4. The basic building blocks of proteins are

a. fatty acids.

b. keto acids.

c. amino acids.

d. nucleic acids.

5. Sufficient carbohydrate in the diet allows a major

portion of protein to be used for building tissue.

This is known as

a. digestion, absorption, and metabolism.

b. the halo effect of carbohydrate regulation.

c. the protein-sparing action of carbohydrate.

d. carbohydrate loading.

6. Which of the following foods contain the largest

amounts of essential amino acids?

a. soybeans and peanuts

b. milk and eggs

c. meat and whole wheat bread

d. poultry and fish

7. Which two foods contain proteins that are so in-

complete they will not support life if eaten alone

with no other added source of protein?

a. meat, eggs

b. fish, cheese

c. gelatin, corn

d. rice, dried beans

8. Protein complementation is

a. combining foods that taste good.

b. combining foods with mutually supplemental

amino acid patterns.

c. combining similar protein foods.

d. combining carbohydrates and fats with

proteins.

9. Joe is a lacto-vegetarian. Which of the following

would he be most likely to consume?

a. cheese omelette

b. strawberry yogurt

c. tuna noodle casserole

d. boiled egg and toast

10. The essential amino acid present in a food in the

smallest amount in relation to human need is

termed

a. nonessential amino acid.

b. limiting amino acid.

c. target amino acid.

d. missing amino acid.

11. Kcalories provided by excess dietary protein can

be

a. converted to muscle tissue.

b. converted to fat.

c. used for energy.

d. b and c.

12. Anemia results from a deficiency of hemoglobin

and/or red blood cells in the circulating blood.

Can protein deficiency cause anemia?

a. yes

b. no

c. only if vitamin B

12

is also deficient

d. only if folacin is not present
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Matching

Match the protein part of the food listed in the left col-

umn to its type in the right column. (Answers can be

used more than once.)

13. nuts a. complete protein

14. fish b. incomplete protein

15. whole wheat bread

16. cheese

17. legumes

True/False

Circle T for True and F for False.

18. T F All enzymes and hormones are protein sub-

stances.

19. T F Lipoproteins are transport forms of fat, pro-

duced mainly in the intestinal wall and in the

liver.

20. T F Complete proteins of high biologic value are

found in whole grains, dried beans and peas,

and nuts.

21. T F Protein is best absorbed and utilized when

complementary protein foods are eaten in the

same meal.

22. T F 30 grams of protein yields 270 calories.

23. T F Enzymes are proteins involved in metabolic

processes.

24. T F The RDA for protein for an adult is figured on

0.8 gram per kg of body weight.

25. T F Kwashiorkor is a type of malnutrition result-

ing from a very low-calorie diet.

Situation

Five-year-old Lisa lives in a strict vegetarian family. Lately, her

mother has been concerned because Lisa has been tired, cross,

and withdrawn, so she takes her to the doctor. The pediatri-

cian who examines her tells her mother that Lisa has several

nutritional deficiencies and sends her to a dietitian for a con-

sultation. Answer the following questions regarding this

situation.

26. Which of the following nutrients are likely to be

low in Lisa’s diet?

a. calcium, iron, iodine

b. vitamins B

12

, D, riboflavin

c. essential amino acids

d. all of the above

Lisa eats the following foods in a 24-hour period:

Breakfast: whole wheat toast, applesauce, grape juice

Lunch: steamed rice with honey and cinnamon,

carrot and raisin salad, canned pears, sweet-

ened instant drink

Dinner: alfalfa sprouts, mushroom and tomato

sandwich on whole wheat bread, vegetar-

ian vegetable soup, apple, peach nectar

Snacks: homemade raised doughnut, applesauce

27. Based upon the foods listed above, what would

you expect to happen to Lisa if the eating pattern

continues?

a. Her growth will slow or stop.

b. She will grow up very healthy.

c. She will become overweight.

d. She will get scurvy.

28. List at least five foods that should be added to

Lisa’s diet and indicate the proper combinations.

a.

b.

c.

d.

e.
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Carbohydrates and Fats: 

Implications for Health

Multiple Choice

Circle the letter of the correct answer.

1. Which of the following is not a rich source of

polysaccharides?

a. poultry

b. vegetables

c. cereals

d. potatoes

2. What organ of the body relies primarily on 

glucose for energy?

a. heart

b. lungs

c. muscles

d. brain

3. Which of these substances is necessary for the up-

take of glucose by the cells?

a. insulin

b. epinephrine

c. adrenalin

d. thyroxin

4. Which of the following is a function of sugars?

a. They enhance the flavor of some foods.

b. They add kcalories to a diet.

c. They prevent microbial growth in jams and

jellies.

d. all of the above

5. The incidence of dental caries is most influenced

by

a. the total amount of sugar consumed.

b. the number of times a sugar food is consumed.

c. the length of time sugar is in contact with the

teeth.

d. the type of sugar consumed.

6. A steady blood glucose level is best achieved by

consuming which of the following types of diets?

a. high-sugar foods like candy and soft drinks

b. no fluids with meals

c. small meals containing complex carbohydrate,

protein, and fat

d. meals high in protein, fat, and water but low in

carbohydrate

7. A high-fiber diet has proven to be an effective

treatment for

a. varicose veins.

b. coronary heart disease.

c. appendicitis.

d. diverticulosis.

8. A therapeutic diet frequently used in the treat-

ment of heart disease is the low-saturated fat diet.

Which of the following foods would not be

allowed?

a. whole milk

b. corn oil

c. special soft margarine

d. whole grains

9. Fats provide the body with its main stored energy

source. Another function of fat in the body is

a. furnishing essential fatty acids required by the

body.

b. regulating body temperature through

insulation.

c. preventing shock to vital organs by padding.

d. all of the above

10. The function of cholesterol in the body is to serve

in the formation of

a. hormones, bile, and vitamin D.

b. enzymes, antibodies, and vitamin B

12

.

c. central nervous system tissue.

d. vitamins, enzymes, and fats.

11. From which of these sources is cholesterol

obtained?

a. animal foods containing fat

b. plant foods rich in polyunsaturated fats

c. synthesis in the liver

d. a and c

12. Which of the foods listed below contains predomi-

nantly saturated fats?

a. fruits

b. vegetables

c. meats

d. breads

13. Select the food item from the list below that does

not contain cholesterol.

a. liver

b. cheddar cheese

c. shrimp

d. peanut butter
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Matching

Match the phrases on the right to the terms on the left

that they best describe.

14. hydrogenation a. blood sugar level 

15. bile salts below normal

16. linoleic b. an essential fatty 

17. hypoglycemia acid

18. glycogen and c. animal sources of 

lactose carbohydrates

d. substance that

breaks fat into

small particles

e. conversion of un-

saturated oil to a

saturated fat 

True/False

Circle T for True and F for False.

19. T F Low-density lipoproteins are thought to pro-

tect against cardiovascular disease.

20. T F Distribution of carbohydrate in the diet should

range between 50 and 60 percent.

21. T F Fat should constitute approximately 40 per-

cent of our food intake for healthful eating ac-

cording to dietary guidelines.

22. T F Athletes need the same basic nutrients as all

other people.

23. T F Carbohydrates are the most efficient energy

source for athletes and nonathletes.

24. T F Athletes and nonathletes need some fat on

their bodies.

Situation

Stacy is a sixteen-year-old high school student who is on the

wrestling team. He is 5Ј8ЈЈ tall and weighs 150 lbs. Recently his

coach told him he had to lose 10 lbs to wrestle in a lower weight

division. He has 10 days before the next meet.

25. Stacy tells his mother the coach told him to eat

only 1 meal a day and to increase his workouts by

1 hour. Which of the following responses is most

appropriate?

a. “No son of mine is going to starve like that.”

b. “You will lose weight but it will be muscle loss,

not fat loss.”

c. “You should lose the required amount of

weight if you don’t cheat on the diet.”

d. “I need to lose 10 lbs. I’ll go on the diet with

you.”

26. The foods that Stacy is allowed to eat are meats of

all kinds and green salads. He gets no milk or

cheese. The coach also recommends that his

mother buy him a megavitamin/mineral supple-

ment and a buddy recommends bee pollen. What

is the most likely response of Stacy’s body to this

diet regime?

a. The extra protein and vitamins will increase

his endurance and stamina.

b. The bee pollen will cause him to have an aller-

gic reaction.

c. He will get diarrhea, dehydration, and ketosis.

d. He will improve his performance by 30

percent.

27. By decreasing his water intake the day before the

match and using no salt, Stacy manages to make

the 140 lb weight. Ten minutes into the match he

collapses and has to be seen by a physician. The

probable reason for this happening is

a. he was coming down with the flu.

b. he should have had carbohydrate loading the

night before to get more energy.

c. he was dehydrated, weakened, and debilitated

from the diet regime.

d. he had been to a big party and had not gotten

enough rest.

28. List at least three dietary principles you would

have recommended for Stacy if you had been his

coach.

a.

b.

c.
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Vitamins and Health

Multiple Choice

Circle the letter of the correct answer.

1. A dietary deficiency of vitamin A can produce

a. xerophthalmia.

b. a prolonged blood-clotting time.

c. osteomalacia.

d. all of the above.

2. Vitamin A toxicity is likely to occur from

a. consuming too many dark green and deep or-

ange vegetables.

b. eating liver twice a week.

c. consuming high dosage vitamin A

supplements.

d. drinking too much vitamin A-fortified milk.

3. The most reliable source of vitamin D in the diet is

a. meat.

b. fruits and vegetables.

c. fortified milk.

d. enriched breads and cereals.

4. Rickets is most likely to be caused by deficiencies of

a. iron and phosphorus.

b. calcium and vitamin D.

c. magnesium and vitamin D.

d. phosphorus and fluoride.

5. Major sources of vitamin E in the diet are

a. meats.

b. milk and dairy products.

c. citrus fruits.

d. vegetable oils.

6. Vitamin K deficiency is most often observed in

a. newborns.

b. children.

c. teenagers.

d. adults.

7. The vitamin that is synthesized in the intestines

by bacteria is

a. vitamin A.

b. vitamin C.

c. vitamin D.

d. vitamin K.

8. Factors that may cause a deficiency of water solu-

ble vitamins include

a. taking no vitamin supplement.

b. fad diets.

c. an 1800 calorie diet from the four food groups. 

d. a regular pregnancy.

9. B complex vitamins

a. function as coenzymes.

b. are best supplied by supplements.

c. include vitamin C.

d. include laetrile.

10. A deficiency of vitamin C

a. causes delayed wound healing.

b. decreases iron absorption.

c. increases capillary bleeding.

d. all of the above

Matching

Match the statements on the left side with the letter of

the corresponding vitamins listed on the right side.

11. inadequate intake a. vitamin A

causes osteomalacia b. vitamin D

and rickets c. vitamin E

12. inadequate intake d. vitamin K

causes poor night

vision and skin infection

13. promotes normal

blood clotting

14. prevents destruction 

of unsaturated fatty acids

Match the statements on the left side with the letter of

the corresponding vitamins listed on the right side.

15. deficiency causes a. ascorbic acid

cracked skin around b. pyridoxine

the mouth, inflamed c. vitamin B

12

lips, and sore tongue d. riboflavin

16. helps change one

amino acid into another

17. a cobalt-containing

vitamin needed for red

blood cell formation

18. promotes the formation

of collagen
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True/False

Circle T for True and F for False.

19. T F Natural and synthetic vitamins are used by the

body in the same way.

20. T F Vitamin K is required for the synthesis of blood

clotting factors.

21. T F B-vitamins serve as coenzymes in metabolic

reactions in the body.

22. T F Natural vitamin supplements are more effi-

ciently utilized by the body than synthetic vi-

tamins because they are in a form the body

prefers.

23. T F Vitamins are a good source of food energy.

24. T F There is no RDA for vitamin K because it is

produced by the body.

25. T F A deficiency of vitamin B

12

produces sickle cell

anemia.

26. T F Niacin is found in abundance in meats, poul-

try, and fish.

27. T F Pyridoxine (B

6

) is found in wheat, corn, meats,

and liver.

28. T F Riboflavin is found abundantly in milk and

cheese.

Situation

Mrs. A. is preparing dinner for visitors. She decides to do as

much preparation ahead of time as she can in order to spend

more time with her guests. The day before the dinner, she chops

greens for a salad, puts them in a large, shallow container and

refrigerates them uncovered so that they will stay crisp. The

afternoon prior to the dinner she slices tomatoes and peppers

and refrigerates. She peels, dices, and puts potatoes on to boil

to make mashed potatoes later and reheat. She also puts green

beans on about two hours prior to dinner in a large quantity of

water so that they can cook slowly. She has cooked a roast

which she will slice and reheat at the appropriate time. Answer

the following questions.

29. Identify the practices that contribute to a loss of

vitamins in the preparation and storage of this

meal.

30. Identify the vitamins that are lost.

31. List at least three things you would teach Mrs. A.

regarding conservation of nutrients.

a.

b.

c.
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Minerals, Water, and Body Processes

Multiple Choice

Circle the letter of the correct answer.

1. Minerals most often deficient in the diet in the

United States are

a. iodine and fluorine.

b. phosphorus and calcium.

c. calcium and iron.

d. potassium and sodium.

2. Iron deficiency anemia

a. is not a major problem until age 25.

b. is a problem for male teenagers.

c. is a problem for young children and menstru-

ating women.

d. is a problem in the geriatric adult.

3. Calcium is widely involved in body processes.

Among the best known functions are all except

a. nerve transmission.

b. muscle contraction.

c. maintenance of heartbeat.

d. coenzyme action.

4. The disease of later years that is primarily due to

an inadequate calcium intake during younger

years is

a. osteoporosis

b. rickets.

c. xerophthalmia.

d. marasmus.

5. The body survives the shortest time when is

lacking.

a. protein

b. carbohydrate

c. fat

d. water

6. Which of these nutrients contributes the most

weight to the human body?

a. calcium

b. zinc

c. water

d. iron

7. Water functions in the body as all of these except

a. a participant in chemical reactions.

b. a solvent.

c. a lubricant.

d. a source of energy.

8. Excess consumption of meat, fish, and poultry

could

a. cause iron deficiency.

b. increase calcium excretion.

c. favor calcium absorption.

d. prevent iron toxicity.

9. Fluoride deficiency is best known to cause

a. mottling of teeth.

b. osteoporosis.

c. nutritional muscular dystrophy.

d. dental decay.

10. Which of these foods provides the best source of

iron?

a. egg white

b. oranges

c. bananas

d. prunes

Matching

Match the function in the left column with the letter of

the mineral in the right column. 

11. promotes bone a. iron

calcification b. phosphorus

12. deficiency causes c. copper

endemic goiter d. iodine

13. found in some e. sulphur

proteins

14. part of hemoglobin

molecule

15. necessary for hemoglobin

formation combined with

another mineral
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True/False

Circle T for True and F for False.

16. T F Most of the dietary iron ingested is absorbed.

17. T F The best food source of iron is milk.

18. T F The person constantly taking baking soda for

his “acid stomach” may develop iron deficiency

anemia and/or calcium deficiency.

19. T F Acidic fruits, particularly citrus and tomato,

make the blood acid.

20. T F “Softened” water is usually high in sodium.

21. T F Minerals involved in maintaining the water

balance of the cells are in the special form of

ions.

22. T F The best source of calcium available to people

who need to increase their calcium intake is

calcium pills.

23. T F The major minerals are more important than

the trace minerals.

24. T F The major minerals are found in larger quan-

tities in the body than the trace minerals.

25. T F Fluoride actually forms part of the growing

tooth crystal.

26. T F Manganese facilitates bone development.

27. T F Sulfur performs a structural role in the pro-

teins of the hair, nails, and skin.

Situation

The following 24-hour intake was consumed by a 25-year-old fe-

male married graduate student.

Breakfast: coffee, cream and sugar

Lunch: green salad with blue cheese dressing

6 crackers

Jell–O with fruit cocktail

tea with lemon and sugar

Dinner: 4 oz broiled chicken

1

⁄2 c rice with gravy

apple and celery salad

roll with butter

coffee, cream and sugar

Assuming that this is her typical eating pattern, answer

the following questions regarding her diet:

28. Which of the following minerals would you expect

to be deficient in her diet?

a. sodium and potassium

b. calcium and iron

c. magnesium and zinc

d. fluoride and iodine

29. For the minerals you identified as deficient in this

diet (#28) list three good food sources and the

daily amount needed according to the RDAs.

Daily Amount Foods

Mineral #1

a.

b.

c.

Mineral #2

a.

b.

c.

30. If this person’s diet remains unchanged, what nu-

tritionally based diseases would you expect her to

develop?

a. iron deficiency anemia and osteoporosis

b. hypertension and xerophthalmia

c. skin lesions and dwarfism

d. dental caries and goiter
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Meeting Energy Needs

Multiple Choice

Circle the letter of the correct answer.

1. The most successful and healthful way to lose

weight is to

a. eat less but still choose a variety of foods.

b. exercise regularly.

c. follow an 800 kcal diet until goal weight is

reached.

d. a and b.

2. How many kcalories are in a food if it contains 10

grams of carbohydrate, 8 grams of fat, 7 grams of

protein, 5 milligrams of thiamin, and 40 grams of

water?

a. 138 kcalories

b. 140 kcalories

c. 142 kcalories

d. 145 kcalories

3. All of the following affect the basal metabolic rate

(BMR) except

a. muscle tone.

b. gender.

c. body composition.

d. emotional state.

4. Which of the following factors is directly responsi-

ble for controlling basal metabolic energy expen-

diture?

a. amount of daily physical activity

b. thyroid hormone secretion

c. daily caloric intake

d. percent of body weight that is fat

5. Which of the following would influence the

number of kcalories burned in a given physical

activity?

a. a person’s body weight

b. number of muscles used

c. length of time the activity is performed

d. all of the above

6. Which of the following are characteristics of a fad

diet?

a. It does not provide adequate carbohydrate.

b. It severely restricts food choices.

c. It emphasizes one or two foods.

d. all of the above.

7. In human nutrition, the kilocalorie (calorie) is

used

a. to measure heat energy.

b. to provide nutrients.

c. as a measure of electrical energy.

d. to control energy reactions.

8. Which of the following foods has the highest

energy value per unit of weight?

a. potato

b. bread

c. meat

d. butter

9. The basal metabolic rate indicates the energy nec-

essary for

a. digestion of food.

b. maintaining basal standard test conditions.

c. sleep.

d. maintaining vital life functions.

10. Growth, fever, and food intake

a. decrease basal metabolic rate.

b. increase basal metabolic rate.

c. provide nitrogen equilibrium.

d. cause basal metabolic rate to cease.

Matching

Match the statements in the left column to their equiv-

alents in the right column. (Answers may be used more

than once.)

11. calories per g of carbohydrate a. 9

12. calories per oz of carbohydrate b. 270

13. calories per g of protein c. 120

14. calories per oz of protein d. 4

15. calories per g of fat

16. calories per oz of fat

True/False

Circle T for True and F for False.

17. T F Ketosis is an abnormal metabolic condition

resulting from low-carbohydrate and semi-

starvation diets.

18. T F The body has an unlimited capacity to store

fat.

19. T F Altering your physical activity level is usually

the easiest way to change your energy expen-

diture.
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20. T F A 20 calorie raw carrot and a 20 calorie mint

candy both supply the same amount of food

energy.

21. T F A hamburger probably contains more calories

from fat than from protein.

22. T F A diet containing 75 g carbohydrate, 100 g pro-

tein, and 50 g fat yields 1000 calories of energy.

23. T F Mental effort requires a large output of energy.

24. T F The body is more efficient than an auto in its

use of fuel.

25. T F Energy is neither created nor destroyed.

26. T F BMI is the most accurate method to estimate

one’s health condition.

27. T F Females with a BMI less than desirable may

have a greater risk of menstrual irregularity,

infertility, and osteoporosis.

Situation

Mary is a student nurse in her first semester of college. She

has been very busy and usually studies late at night. Many times

she and her roommate go for a snack before bedtime. She skips

breakfast a lot because she gets up too late. She figures she

gets enough exercise going to clinical, but she thinks wistfully

of the long bicycle rides she used to take. Lately, she has been

feeling sluggish and her clothes are tight. She thinks she’s

“holding water.” Mary is 5Ј2ЈЈ and weighs 130 pounds. She is

21 years old. Answer the following questions.

28. Mary keeps a record of her intake for 24 hours.

When she totals it, she finds she has consumed

300 grams of carbohydrate, 50 grams of protein

and 150 grams of fat. What is the total caloric

value of her diet?

a. 2750 calories

b. 500 calories

c. 1800 calories

d. 1250 calories

29. Based on the estimated RDA range of 1700–2300

calories per day for a female 21–25 years of age,

estimate how much weight Mary is likely to gain

or lose by the end of the school year (6 months).

30. Which of the following statements is true con-

cerning Mary’s present weight?

a. She is obese.

b. She is average weight for her height.

c. More information is needed.

d. She has extra muscle tissue.

31. Mary decides to go on a diet. She comes to you for

advice. List five important principles for weight

reduction that you would give her.

a.

b.

c.

d.

e.
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Nutritional Assessment

Multiple Choice

Circle the letter of the correct answer.

1. The major techniques used for assessing nutri-

tional status are

a. physical findings and measurements.

b. blood tests and data collection.

c. the problem-solving process.

d. a and b.

2. Depletion of subcutaneous fat may be a result of

a. dieting.

b. undernutrition.

c. illness.

d. all of the above.

3. The components of the health care model consist of

a. interviewing, testing, diagnosing, and planning

health care.

b. assessing, planning, implementing, and evalu-

ating.

c. testing, measuring, interviewing, and teaching.

d. goal-setting, care plan, implementation, and

follow-up care.

4. The most common biochemical tests measure

a. creatinine clearance.

b. hemoglobin and hematocrit.

c. nitrogen balance.

d. all of the above.

5. Evaluation is possible for which of the following

learning objectives?

a. Understand the rationale for a modified diet.

b. State four foods allowed and four omitted on a

modified diet.

c. Appreciate the difference between old and new

diet patterns.

d. Tell the dietitian the diet plan will be followed.

6. Responsibilities of health personnel for commu-

nity health education include all but

a. teaching.

b. preparing menus.

c. acting as a liaison.

d. providing referrals.

7. A balanced diet should contain percent 

carbohydrate, percent protein, and 

percent fat:

a. 50–60, 14–20, 20–30

b. 42.5–48.9, 30.5–35.7, 30.2–35.6

c. 60–70, 10–12, 30–35

d. 30–35, 40–50, 10–20

8. If you decrease your food intake by 500 calories

per day, you will lose

a. 2 pounds per week.

b. 1 pound per week.

c. 0.5 pound per week.

d. no weight.

9. A test useful in determining if there is a normal

amount of sugar in the blood is known as a

a. serum folate test.

b. blood urea nitrogen test.

c. plasma glucose test.

d. blood transaminase test.

10. Pale nail beds, brittle nails, stomatitis, and ane-

mia indicate a deficiency in which of the following

minerals?

a. calcium

b. iron

c. iodine

d. magnesium

Matching

Match the physical indicators of nutritional status listed

on the left to the type of status listed at the right.

(Answers may be used more than once.)

11. thin, fine, sparse a. good nutritional

hair status

12. bloodshot eyes b. malnutrition

13. weakness and c. not a positive sign

tenderness in of nutritional 

muscles status

14. dry, flaky, sandpaper

skin

15. deep pink tongue,

slightly rough
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True/False

Circle T for True and F for False.

16. T F Approximately one-half the fat in our bodies

is directly below the skin.

17. T F Assessment provides a baseline for identifying

problems.

18. T F Assessment provides a baseline for later

evaluation.

19. T F Nutritional needs remain the same throughout

life even though people change.

20. T F All physical findings that are indicators of

health are directly related to good or poor

nutrition.

21. T F Subjective data are not considered helpful to

the health practitioner.

22. T F Lab tests for assessing vitamins, minerals, and

trace elements are routinely performed in

most hospitals.

23. T F Interviewing skills affect the data obtained

from a client.

24. T F Malnutrition can describe an excess of calo-

ries as well as a deficit of calories.

25. T F A health care professional’s role is defined by

law.
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Nutrition and the Life Cycle

Multiple Choice

Circle the letter of the correct answer.

1. An expectant mother’s protein intake

a. may be related to clinical risk.

b. affects the height of the child.

c. may provide the child passive immunity.

d. all of the above.

2. Pregnancy-induced hypertension (PIH)

a. excessive sodium intake.

b. excessive water intake.

c. a low-protein diet.

d. a high-protein diet.

3. Nausea and vomiting during pregnancy

a. are uncommon.

b. go away in the third trimester.

c. can be counteracted to some extent by a dry,

high-carbohydrate, low-fat diet.

d. should be countered with vitamin B

12

.

4. Advantages of breast-feeding include

a. psychological benefits for the mother.

b. anti-infective factors in human milk.

c. establishing a maternal bond with the child.

d. all of the above.

5. Advantages of bottle-feeding include

a. greater calcium absorption by the infant.

b. greater weight gain by the infant.

c. a low incidence of diarrhea.

d. all of the above.

6. The most important factor in establishing a

healthy diet in children is

a. teaching children to make adaptive food

choices.

b. withholding “junk” food so they do not acquire

a taste for it.

c. rewarding a wise choice with a special treat.

d. requiring them to eat all food served to them.

7. Eating habits of teenagers

a. usually demonstrate a lack of sound nutrition

information.

b. may be tied to peer acceptance.

c. cause concern among health professionals.

d. all of the above.

8. Nutrient needs during adulthood

a. are the same as any other age except for differ-

ent calorie needs.

b. may require modification, dependent upon

health status.

c. affect the quality of the rest of life.

d. all of the above.

9. The nutritional status of a female on the “Pill”

may be worsened with respect to

a. B vitamins and vitamin C.

b. vitamin A and iron.

c. calcium and magnesium.

d. protein and sodium.

10. The major nutritionally related clinical conditions

of old age include

a. risk of heart disease.

b. bone disease.

c. weight imbalance.

d. all of the above.

Matching

Match the description listed on the left with the infant’s

age listed on the right:

11. able to digest starch a. one day old

after this age b. 3 months old

12. solids usually c. 4–6 months old

introduced at this age d. one year old

13. colostrum is the food

the baby is receiving

at this age

14. egg white usually

withheld until this age

Match the items in the left-hand column with the con-

ditions in the right-hand column.

15. body fat a. increased in the

16. periodontal disease elderly

17. basal metabolism b. decreased in the

18. intestinal motility elderly

19. saliva production
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True/False

Circle T for True and F for False.

20. T F Aerobic exercise can increase the risk of car-

diovascular disease.

21. T F Nutrition-related cancers are more prevalent

during the adult years.

22. T F Elderly persons and alcoholics are at high risk

for developing drug-induced nutritional defi-

ciencies.

23. T F The nutrients most often low in the adoles-

cent’s diet are protein, iron, and vitamin D.

24. T F Iron deficiency anemia is often a problem in

childhood.

25. T F Breast-fed babies may need a fluoride supple-

ment.

26. T F Excessive use of alcohol during a pregnancy

can cause the infant to be mentally retarded.

Situation

Lisa is a 2

1

⁄2-year-old who is brought to a well-child clinic by her

grandmother, who is her guardian. Lisa says no to everything

and has eaten only peanut butter sandwiches for a week. Her

grandmother says her appetite has decreased since last year

and she lingers over food for hours. Grandmother states that

her own children were not allowed to do this. Answer the fol-

lowing questions in relation to this situation.

27. What developmental problem is Lisa facing and

how is this affecting her eating behavior?

28. What other information do you need in order to

assess Lisa’s nutritional status?

29. What would you say regarding Lisa’s decreased

appetite?

30. How would you counsel the grandmother in re-

gard to the peanut butter sandwiches and the dif-

ference in two generations of child-rearing

practices?
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Drugs and Nutrition

Multiple Choice

Circle the letter of the correct answer.

1. Drug and food interactions that compromise nu-

tritional status include

a. altered taste.

b. slowed or accelerated intestinal motility.

c. decreased or increased appetite.

d. all of the above.

2. Foods may compromise drug actions by which of

the following methods?

a. delayed absorption

b. altered metabolism

c. inhibited drug response

d. altered drug excretion

e. all of the above

3. Drug therapy can alter which of these functions?

a. intestinal absorption

b. utilization of nutrients

c. storage of nutrients

d. synthesis of nutrients

e. all of these

4. Absorption of drugs is accomplished by all except

a. enzymes.

b. gastrointestinal pH.

c. fat solubility.

d. particle size.

5. Persons who are malnourished are likely to re-

spond to a drug in all except which of these ways?

a. They respond more profoundly to the drug.

b. They require a higher dose of the drug.

c. They require a smaller dose of the drug.

d. They will not exhibit toxic effects to the drug.

6. Diarrhea, steatorrhea, and weight loss are usually

the result of

a. malabsorption of drugs.

b. poor excretory function.

c. intolerance to foods ingested.

d. malnutrition.

7. Foods can increase or decrease

a. acidity.

b. digestive juices.

c. intestinal motility.

d. all of the above.

8. Fatty low-fiber meals given with oral medications

a. decrease drug absorption.

b. slow drug action.

c. increase drug absorption.

d. form a neutral base for absorption.

9. High protein meals given with medications

a. increase gastric blood flow.

b. increase drug absorption.

c. decrease gastric blood flow.

d. a and b

e. a and c

10. People who use mineral oil for a laxative should

be taught that mineral oil

a. depletes fat-soluble vitamins.

b. depletes water-soluble vitamins.

c. may cause rickets.

d. a and b

e. a and c

11. Oral contraceptives result in a deficiency of which

of these vitamins?

a. tocopherol

b. niacin

c. B

6

d. B

12

12. Aspirin will decrease the absorption and utiliza-

tion of which of these vitamins?

a. ascorbic acid

b. folacin

c. B

6

d. a and b

e. a, b, and c

13. The drug and food components that have been

identified as causing harmful effects on the course

and outcome of pregnancy include

a. alcohol.

b. food additives.

c. food contaminants.

d. all of the above.
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14. If a nursing mother is taking a prescribed drug

that carries potential risk that passes to the infant,

what should be the doctor’s recommendation?

a. Change to another drug.

b. Warn the mother and let her decide.

c. Stop breast-feeding.

d. Alert her to report all signs and symptoms.

15. Administering drugs with foods is a common

practice used for all except which of these

reasons?

a. reduce GI side effects

b. disguise taste

c. chelate the drug

d. all of the above

16. Pregnant women who are carriers, or who have

phenylketonuria, should avoid aspartame inges-

tion because it

a. makes the infant hyperactive.

b. causes birth defects.

c. contains phenylalanine.

d. contains caffeine.

True/False

Circle T for True and F for False.

17. T F Drug-induced malnutrition is not a problem

since so many supplements are available.

18. T F Overmedicating means the person takes a

larger dose than prescribed.

19. T F Prescription medications are safer than OTC

medications.

20. T F OTCs and prescribed medicines usually en-

hance the effects of both drugs so are safer

taken together.

21. T F Alcohol and OTCs are safe taken together, but

prescribed medicine with alcohol is con-

traindicated.

22. T F Pregnant women may drink unlimited

amounts of caffeine-containing beverages.

23. T F Mercury poisoning leads to permanent brain

damage in the fetus.

24. T F Nicotine ingestion will cause fetal growth re-

tardation.

25. T F Vitamin K is an essential nutrient. Foods rich

in this nutrient can be taken without any pre-

caution.

26. T F Calcium is an essential nutrient. Foods rich in

this nutrient such as dairy products can be

taken without any precaution.

Fill-in

27. Name the most common side effects of

medication.

28. Name three drugs that increase appetite.

a.

b.

c.

29. Name three drugs that decrease appetite.

a.

b.

c.

30. Name three drugs that affect taste sensation.

a.

b.

c.

31. Name two drugs that contain a large amount of

glucose.

a.

b.

32. Name two drugs that contain large amounts of

sodium.

a.

b.
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Dietary Supplements

Multiple Choice

Circle the letter of the correct answer.

1. Labels for herbal and nutrient concoctions carry

claims about

a. relieving pain

b. energizing the body

c. detoxifying the body

d. providing guaranteed results

e. all of the above

2. Dietary supplements can be purchased through

a. health food stores

b. grocery

c. drug stores

d. discount chain stores

e. mail-order catalogs

f. TV programs

g. the Internet

h. direct sales

i. any of the above

3. A supplement could state on its label, “Excellent

source of vitamin C” when it contains, per serv-

ing, at least:

a. 12 mg of vitamin C

b. 15 mg of vitamin C

c. 20 mg of vitamin C

Fill-in

4. The eight provisions of the DSHEA are:

a.

b.

c.

d.

e.

f.

g.

h.

5. A nurse must be prepared to teach clients how to:

a.

b.

c.

d.

e.

f.

g.

6. Name the seven ways in which a dietary supple-

ment may be harmful:

a.

b.

c.

d.

e.

f.

g.

7. Criteria used in DSHEA to establish a formal defi-

nition of “dietary supplement” are:

a.

b.

c.

d.

e.

8. Information on the statement of identity include:

a.

b.

c.

d.

e.

f.

g.

9. The FDA authorizes disease claims showing a link

between a food or substance and a disease or

health-related condition based on:

a.

b.
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10. A nutrition label must contain information in the

following sequence:

a.

b.

c.

d.

e.

11. Name two of the questions still to be answered

about Echinacea:

a.

b.

12. Gingko can cause the following side effects:

a.

b.

c.

d.

e.

True/False

Circle T for True and F for False.

13. T F The current definition of dietary supplement is

product containing not only essential nutri-

ents, but may be composed of herbs and other

botanicals, amino acids, glandulars, metabo-

lites, enzymes, extracts, or any combination

of these.

14. T F Manufacturers must describe the supplement’s

effects on “structure or function” of the body

or the “well-being” achieved by consuming the

dietary ingredient.

15. T F Both dietary supplements and food additives

have to be preapproved by the FDA before mar-

keting.

16. T F FDA has the authority to mandate the dietary

supplement supplier and retailers to withdraw

a product from the market if the product is

found to be adulterated.

17. T F The vitamin folic acid can be claimed to have

a link with a decreased risk of neural tube 

defect-affected pregnancy, if the supplement

contains sufficient amounts of folic acid.

18. T F Psyllium seed husk (as part of a diet low in

cholesterol and saturated fat) can be claimed

to lower coronary heart disease, if the supple-

ment contains sufficient amounts of psyllium

seed husk.

19. T F Nutrition support claims can describe a link

between a nutrient and the deficiency disease

that can result if the nutrient is lacking in the

diet.

20. T F Leafy greens such as spinach and turnip

greens, dry beans and peas, fortified cereals

and grain products, and some fruits and veg-

etables are rich food sources of folate.

21. T F Women who could become pregnant are ad-

vised to eat foods fortified with folic acid or

take supplements in addition to eating folate-

rich foods to reduce the risk of some serious

birth defects.

22. T F Lowering homocysteine with vitamins will re-

duce your risk of heart disease.

23. T F Supplemental folic acid should not exceed the

UL to prevent folic acid from masking symp-

toms of vitamin B

12

deficiency.

24. T F Use of kava-containing dietary supplements

may be associated with severe liver injury.

25. T F Persons who are taking drug products that can

affect the liver, should consult a physician be-

fore using kava-containing supplements.

26. T F Consumers who use a kava-containing dietary

supplement do not have to consult with their

physician if they are not ill.

27. T F In Europe and some Asian countries, standard-

ized extracts from ginkgo leaves are taken to

treat a wide range of symptoms, including

dizziness, memory impairment, inflammation,

and reduced blood flow to the brain and other

areas of impaired circulation.

28. T F The extract of the ginkgo leaf contains a bal-

ance of flavone glycosides (including one sus-

pected high-dose carcinogen, quercetin) and

terpene lactones.

29. T F Ginkgo is an effective blood thinner and im-

proves circulation. It is, therefore, effective in

treating migraine headaches, depression, and

a range of lung and heart problems.

30. T F Large doses of goldenseal root should not be

taken internally as the side effects can be very

severe.

31. T F Barberine and hydrastine are biologically ef-

fective compounds in goldenseal root.

32. T F Echinacea can be taken in large doses without

serious side effects.

33. T F Comfrey is hepatotoxic and should not be used

as a dietary supplement.

34. T F Allantoin is a protein that can stimulate cell

proliferation.

35. T F Pennyroyal can cause hepatic, renal, and pul-

monary toxicity in humans.

36. T F Herbal supplements can be taken together as

they are generally safe.
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37. T F Information on the functions and potential

benefits of vitamins and minerals, as well as

upper safe limits for nutrients are more reli-

able if they come from nonprofit organizations

such as government agencies (e.g., FDA), uni-

versity extension, American Dietetic Associ-

ation, and so on.

38. T F If you are pregnant, nursing a baby, or have a

chronic medical condition, such as diabetes,

hypertension, or heart disease, be sure to con-

sult your doctor or pharmacist before purchas-

ing or taking any supplement.

39. T F Safety of dietary supplement products are 

reviewed by the government before they are

marketed.

40. T F A nurse should counsel patients to seek expert

advice from their physicians before beginning

any supplement regime.

41. T F The medical profession, drug companies, and

the government can suppress information

about a particular treatment.

42. T F “Economic fraud” is a practice in which the

manufacture substitutes part or all of a prod-

uct with an ineffective, inferior, or cheaper in-

gredient and then passes off the fake product

as the real thing but at a lower cost.
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Altenative Medicine

Fill-in

1. CAM treatments and therapies are used in what

three major ways?

a.

b.

c.

2. Name five domains or categories of CAM:

a.

b.

c.

d.

e.

3. Name five commonly included symptoms in

depression:

a.

b.

c.

d.

e.

4. Most basic questions a patient should ask the

CAM practitioner are:

a.

b.

c.

d.

e.

f.

g.

5. Ayurvedic medicine (meaning “science of life”) is

a comprehensive system of medicine that strives

to restore the innate harmony of the individual

and places equal emphasis on:

a.

b.

c.

6. Homeopathic medicine is based on the principles

that the same substance that

a.

b.

7. Biological-based therapies include:

a.

b.

c.

True/False

Circle T for True and F for False.

8. T F Complementary and alternate medicine (CAM)

are treatments and health care practices gen-

erally taught widely in U.S. medical schools.

9. T F Holistic treatment generally means that the

health care practitioner considers the whole

person’s physical, mental, emotional, and spir-

itual aspects.

10. T F Energy therapy employs energy fields origi-

nating within the body or from electromag-

netic fields outside the body.

11. T F Preventive therapy means that the practitioner

educates and treats the person to prevent

health problems from arising, rather than

treating symptoms after problems have oc-

curred.

12. T F The presence of qi (vital energy) and its distri-

bution through meridians in the body have

not been accepted by all conventional medical

practitioners in the United States.

13. T F Acupuncture involves stimulating specific

anatomic points in the body for therapeutic

purposes, usually by puncturing the skin with

a needle.

14. T F Meditation, certain uses of hypnosis, dance,

music, and art therapy, and prayer and mental

healing are categorized as complementary and

alternative medicine.

15. T F Many of the biological-based therapies, includ-

ing natural and biologically based practices,

interventions, and products, overlap with con-

ventional medicine’s use of dietary supple-

ments. Included are herbal, special dietary,

orthomolecular, and individual biological

therapies.
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16. T F Treating disease with varying concentrations of

chemicals, such as magnesium, melatonin,

and megadoses of vitamins, is considered ba-

sically ineffective, and maybe even harmful.

17. T F Manipulative and body-based CAM methods

are based on manipulation and/or movement

of the body.

18. T F Massage therapists manipulate the soft tissues

of the body to normalize those tissues.

19. T F Chiropractic and massage therapies are grad-

ually being accepted as being effective in treat-

ing certain ailments.

20. T F Biofield therapies are intended to affect the en-

ergy fields, whose existence is not yet experi-

mentally proven, that surround and penetrate

the human body.

21. T F Reiki, the Japanese word representing Univer-

sal Life Energy, is based on the belief that by

channeling spiritual energy through the prac-

titioner the spirit is healed, and it in turn heals

the physical body.

22. T F Therapeutic Touch is based on the premise

that it is the healing force of the therapist that

affects the patient’s recovery and that healing

is promoted when the body’s energies are in

balance. By passing their hands over the pa-

tient, these healers identify energy imbalances.

23. T F In Therapeutic Touch, the healer places their

hands over the patient, identifies the energy

imbalances, and transfers the healing force to

promote patient’s energy balance.

24. T F Bioelectromagnetic-based therapies involve

the unconventional use of electromagnetic

fields, such as pulsed fields, magnetic fields,

or alternating current or direct current fields,

to, for example, treat asthma or cancer, or

manage pain and migraine headaches.

25. T F In traditional Chinese medicine, there are at

least 2000 acupuncture points connected

through 12 primary and 8 secondary meridi-

ans in the body.

26. T F Acupuncture is believed to balance yin and

yang, keep the normal flow of energy un-

blocked, and maintain or restore health to the

body and mind.

27. T F Preclinical studies have documented acupunc-

ture’s effects, but they have not been able to

fully explain how acupuncture works within

the framework of the Western system of

medicine.

28. T F Laetrile is not approved by the Food and Drug

Administration for use in the United States.

29. T F Amygdalin is found in the pits of many fruits,

raw nuts, and in other plants, such as lima

beans, clover, and sorghum.

30. T F Cyanide is believed to be the active cancer-

killing ingredient in laetrile.

31. T F The chemical make-up of Laetrile patented in

the United States is different from the

laetrile/amygdalin produced in Mexico.

32. T F The patented Laetrile is a semi-synthetic form

of amygdalin.

33. T F Laetrile is administered by mouth (orally) as a

pill or given by injection into a vein (intra-

venously) or muscle.

34. T F The beneficial effects of laetrile treatment can

be increased by eating raw almonds or certain

types of fruits and vegetables including celery,

peaches, bean sprouts, and carrots, or by tak-

ing high doses of vitamin C.

35. T F St. John’s wort is an herb that is useful for

treating chronic depression.

36. T F More research is required to determine

whether St. John’s wort has value in treating

other forms of depression.

37. T F St. John’s wort interacts with certain drugs,

and these interactions can be dangerous.

38. T F Health care providers are becoming more fa-

miliar with complementary and alternative

medical treatments, or they should be able to

refer you to someone who is.

39. T F Medical regulatory and licensing agencies in

your state are eligible agencies to provide in-

formation about a specific practitioner’s cre-

dentials and background.

40. T F Many states license practitioners who provide

alternative therapies such as acupuncture, chi-

ropractic services, naturopathy, herbal medi-

cine, homeopathy, and massage therapy.

41. T F Health care providers, or professional associ-

ations and organizations can provide names

of local practitioners and provide information

about how to determine the quality of a spe-

cific practitioner’s services.
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Food Ecology

Multiple Choice

Circle the letter of the correct answer.

1. Custards and cream fillings should be eaten soon

after preparation and properly refrigerated when

stored because

a. bacteria such as staphylococci multiply rapidly

in these foods unless they are kept at low tem-

peratures.

b. the fat in these foods is poisonous if it becomes

rancid.

c. all minerals and vitamins are lost if these foods

are cooked at temperatures high enough to de-

stroy the bacteria in them.

d. cooling these foods alters their taste and de-

stroys the vitamins.

2. If several persons become ill from food poisoning

while at a picnic, which of the following foods

would most likely be the cause?

a. tuna salad

b. Jell–O salad

c. bean salad (kidney, wax, and green beans in oil

and vinegar dressing)

d. baked beans

3. Whenever possible, raw fruits and vegetables

should be included in the menu because

a. cooking destroys flavor.

b. excessive heat destroys minerals.

c. cooking removes the cellulose in plants.

d. cooking destroys some of the minerals and vi-

tamins.

4. The nutritive value, color, and flavor of cooked

vegetables will be retained if they are prepared

a. in an open kettle, in boiling salted water, until

they are tender.

b. in a large amount of rapidly boiling unsalted

water until done.

c. in cold water and cooked just until tender.

d. in a covered container, in a small amount of

boiling salted water just until tender.

5. The nutrients most susceptible to destruction

from improper handling, processing, and cooking

are

a. niacin and iron.

b. folacin and niacin.

c. vitamin C and iron.

d. vitamin C and folacin.

e. folacin and iron.

6. Raw meats should not be stored in the refrigera-

tor for more than days, while poultry or

fish can be safely stored for days.

a. 2, 2

b. 5, 2

c. 7, 5

d. 9, 7

7. Which of the following temperature ranges for

holding food may make it unsafe to eat?

a. 60°–125°F

b. 130°–140°F

c. 160°–175°F

d. 10°–32°F

8. The most common biological illnesses transmit-

ted from the food supply to people are from

a. bacteria.

b. viruses.

c. parasites.

d. all of the above.

9. What is the meaning of the phrase “illness trans-

mission by the oral-fecal route”?

a. transmitted from beast, to human, to food

b. transmitted from unwashed hands, to food, to

mouth

c. transmitted by improper storage methods, to

food, to human

d. transmitted by a contaminated water supply to

food and liquids

10. The toxin produced by staphylococcus

a. is seldom found in food.

b. is anaerobic under ideal conditions.

c. is the most common foodborne illness.

d. will grow even in frozen foods.
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Matching

Match the procedures in the left column to the state-

ments in the right column.

11. Peel potatoes a. The procedure will

before cooking. help to conserve 

12. Store fresh vegetables nutrients.

in air-tight b. The procedure will

containers. increase nutrient

13. Add baking soda losses.

to cooking c. The procedure is

water of vegetables. unrelated to

14. Use as little water conservation of

as possible when nutrients.

cooking.

15. Keep freezer at constant 

temperature below 0°F.

True/False

Circle T for True and F for False.

16. T F Anaerobic bacteria thrive when food is stored

in open containers.

17. T F Food should be cooled before being refriger-

ated; otherwise the temperature in the refrig-

erator will get too high.

18. T F Bacteria is the major cause of foodborne

illness.

19. T F Foods high in protein are the group that most

commonly causes food poisoning.

20. T F Boiling a food for five minutes will make it safe

to eat.

21. T F A can opener not washed after each use can

cause food poisoning.

22. T F Bulging ends of a can indicate the food has

spoiled.

23. T F The bacteria that thrives in low acid condi-

tions is called perfringins.

24. T F A person who has a sore on his hand should

not prepare or serve food.

25. T F Food tasting with fingers or cooking utensils

during preparation is acceptable practice only

at home.

Situation

Dana is a newlywed whose closest encounter with a kitchen

has been to find the cook and tell her what to prepare. Her

lifestyle has changed and now she is doing her own shopping

and food preparation. On Wednesday afternoon she shops for

fresh produce because her local market is having a sale.

26. The peaches are very pretty but she finds that the

least expensive ones are not fresh. Even though

they are very soft and contain some bruises, they

could be used when peeled and cut up. Which of

the following will happen with the peaches?

a. They will be very sweet because they are so

ripe.

b. The vitamin content will be much lower be-

cause the produce is not fresh.

c. They will be fine because they will be cut and

chilled ahead of time.

d. All of the above.

27. While she is shopping she buys some dry cereal

and cooking oil, which she forgets and leaves in

her car trunk. The result of this may be

a. she will have to buy more the next time be-

cause she forgot she had them.

b. nothing will happen; this kind of food keeps for

a long time.

c. the cooking oil will get rancid and the cereal

will get weevils.

d. since they are stored in a dry dark place they

will probably last longer than otherwise.

28. Dana is in a hurry to fix the potatoes she bought,

so she puts them on to cook without peeling

them. A likely outcome of this is

a. she will get food poisoning.

b. the nutrients will be conserved.

c. she will have to change her menu as these will

be unusable.

d. the caloric content will be less.

29. Dana notices that the bread she bought was la-

beled “enriched.” This means that

a. nutrients were added that were not originally

present.

b. thiamin, niacin, riboflavin, and iron were

added.

c. substances were added to preserve the food

from spoilage.

30. Dana should know that nutrition labeling after

1992 is mandatory

a. at all times.

b. when a nutrient is added.

c. when a claim is made.

d. b and c
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Overview of Therapeutic Nutrition

Multiple Choice

Circle the letter of the correct answer.

1. The purpose of diet therapy is

a. to modify texture and energy values.

b. to restore and maintain good nutritional status.

c. to interpret the diet in terms of the disease.

d. to involve the patient in his or her care.

2. The basis of therapeutic nutrition is

a. assisting a patient to identify his or her

malnutrition.

b. removing excess modifications.

c. modifying the nutrients in a normal balanced

diet.

d. modifying the patient’s behavior to gain appro-

priate acceptance.

3. Which of the following conditions is not a result

of poor nutrition in the recovery to health?

a. delayed convalescence

b. overeating

c. delayed wound healing

d. anemia

4. The stress of illness may negatively affect

a. personality.

b. nutritional balance.

c. developmental tasks.

d. all of the above.

5. When planning modified diets, the major factors

to be observed include altering the diet to the spe-

cific pathophysiology and

a. considering the patient’s attitude toward hospi-

talization.

b. considering emotional interferences with diet.

c. individualizing the diet to the patient’s total

acculturation.

d. focusing on patient’s development of a trust re-

lationship.

6. What factor will determine a patient’s nutritional

requirements?

a. nature and severity of the disease or injury

b. functioning capacity of the hypothalamus

c. previous nutritional state and duration of the

disease

d. a and c

7. Nutritional requirements during disease, injury,

and hospitalization include

a. increased calories and protein.

b. increased vitamins and minerals.

c. decreased fluids and exercise.

d. a and b.

8. Routine hospital diets include all of these except

a. clear- and full-liquid.

b. low-residue.

c. mechanical- and medical-soft.

d. regular.

9. Blocks to nutritional adequacy that the nurse may

encounter when counseling a patient on a modi-

fied diet include

a. cultural differences.

b. ignorance.

c. environmental stressors.

d. all of the above.

Matching

Match the terms listed on the left to their descriptions

listed on the right.

10. ascites a. inflammation of 

11. edema the stomach

12. gastritis b. membrane lining the

13. peritoneum walls of the abdominal

and pelvic cavity

c. abnormal accumulation

of fluid in the peritoneal

cavity

d. abnormal accumulation

of fluid in intercellular

spaces

Match the diets listed on the left to their descriptions

listed on the right.

14. regular a. reduced fiber, texture

15. medical-soft and seasonings

16. mechanical-soft b. used for people who

17. clear-liquid have chewing difficulty

18. full-liquid c. the most frequently 

used of all diets

d. the most nutritionally

inadequate of the stand-

ard hospital diets

e. consists of liquids and

foods that liquefy at

body temperature
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True/False

Circle T for True and F for False.

19. T F A modified diet is an asset rather than a

stressor.

20. T F The focus of diet therapy is based upon the pa-

tient’s identified needs and problems.

21. T F The regular or house diet restricts foods to the

basic food groups.

22. T F A modified diet is successful only if it is

accurate.

23. T F Environment and attitude affect a patient’s ac-

ceptance of a modified diet.

Situation

James, age 19, is admitted to the hospital following a motorcy-

cle accident. He has compound fractures of both legs. He is 6Ј

tall, weighs 130 lb, and has a past history of drug abuse.

24. Therapeutic nutrition for James would focus upon

a. measures to restore optimal nutrition.

b. measures to reduce liver damage.

c. measures to increase his self-esteem.

d. allowing him to select as he chooses.

25. Diet modification will include

a. increasing all basic nutrients.

b. increasing energy value.

c. decreasing fiber content.

d. a and b.

26. The goals of the diet therapy used for James

would center upon his specific needs. These needs

would include

a. restoration of weight and nutrient reserves.

b. promotion of bone formation.

c. regulation of methadone dosage.

d. a and b.

27. The nurse’s role in adapting a client to a modi-

fied-diet regime includes all except

a. diffusion of responsibility.

b. explanation of the diet to the patient.

c. interpretation, follow-through.

d. discharge planning.

28. List the four most common diet modifications.

Based upon your knowledge of these modifica-

tions, write the diet prescription for James.

a.

b.

c.

d.

James’s prescription:

29. State the rationale for the diet prescription you

just wrote for James.

30. The greatest amount of calcium for bone healing

can be provided to James through

a. 1 egg.

b. 2 tbsp cream cheese.

c. 1 oz cheddar cheese.

d.

1

⁄2 c orange sherbet.
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Diet Therapy for Surgical Conditions

Multiple Choice

Circle the letter of the correct answer.

1. Complete dietary protein of high biologic value is

essential to tissue building and wound healing

after surgery because it

a. supplies all the essential amino acids needed

for tissue synthesis.

b. spares carbohydrate to supply the necessary

energy.

c. is easily digested and does not cause gastroin-

testinal upsets.

d. provides the most concentrated source of

calories.

2. Mrs. Jones is two days postoperative following a

hysterectomy and tells you she wants to be on a

1000 calorie reduction diet when she is allowed to

eat again. Your most appropriate response would

be to

a. ask her doctor to prescribe it.

b. explain that a reduction diet should be at least

1200 calories.

c. explain that tissue repair requires more nutri-

ents.

d. tell her a 1000 calorie high-protein diet will be

okay.

3. Fluids given after surgery should

a. be increased to replace losses.

b. be decreased to prevent edema.

c. be kept at maintenance levels to counteract

overhydration.

d. be withheld to prevent nausea.

4. A minimum of calories per day is needed

after surgery to spare protein for tissue repair.

a. 1000

b. 1200

c. 1800

d. 2800

5. Both pre- and postoperative patients need pro-

teins of high biological value. These include

a. milk, eggs, cheese, meats.

b. grains, legumes, nuts, vegetables.

c. a and b.

d. none of the above.

6. Increased ascorbic acid is essential for wound

healing. Which of these foods is highest in

ascorbic acid?

a. creamed cottage cheese.

b. egg whites.

c. peanut butter.

d. coleslaw.

7. For which of the following would total parenteral

nutrition be inappropriate diet therapy?

a. a patient with 50 percent of his body surface

burned

b. a patient with a cholecystectomy

c. a patient with advanced stomach cancer

d. a patient admitted for surgery who has not

eaten in a week

8. The most common nutrient deficiency related to

surgery is that of

a. iron.

b. vitamin C.

c. protein.

d. zinc.

9. All kinds of stress related to surgery may

a. reduce the function of the GI tract.

b. interfere with the desire to eat.

c. deplete liver glycogen.

d. all of the above.

10. Good nutrition prior to surgery can

a. shorten convalescence.

b. increase resistance to infection.

c. increase the mortality rate.

d. a and b.

Matching

Match the vitamins listed on the left to their function in

wound healing listed on the right.

11. vitamin C a. coenzyme in carbohydrate

12. folic acid metabolism connective

13. vitamin K tissue

14. thiamin b. cementing material for

connective tissue

c. formation of hemoglobin

d. essential for blood clotting
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True/False

Circle T for True and F for False.

15. T F Usually nothing is given by mouth for at least

eight hours prior to surgery to avoid food as-

piration during anesthesia.

16. T F Oral liquid feedings usually provide little nour-

ishment regardless of the type.

17. T F Tube feedings can only be made successfully

from commercial preparations.

18. T F As much as one pound of muscle tissue per

day may be lost following surgery.

19. T F Vitamin D is essential to wound healing, since

it provides a cementing substance to build

strong connective tissue.

20. T F Most patients are at optimum nutritional sta-

tus before they go to surgery.

21. T F Obese patients are high surgical risks but un-

derweight patients are no greater risks than

those of normal weight.

22. T F An inadequate protein intake will delay the

healing of a fractured bone.

23. T F Inadequate diet may depress pulmonary and

cardiac functions in a patient who has no his-

tory of respiratory or cardiac disease.

24. T F Malnourished patients who receive post-

surgical total parenteral nutrition support

have fewer noninfectious complications than

controls.

25. T F Subjective global assessment (SGA) is not use-

ful in determining the effects of malnutrition

on organ function and body composition.

Situation

Mrs. H., a 40-year-old woman, was involved in an auto acci-

dent. She suffered multiple broken bones and underwent emer-

gency surgery for a ruptured spleen. The following questions

pertain to this situation.

26. The surgical team is considering placing her on

total parenteral nutrition (TPN). What is the ra-

tionale for their decision?

27. Mrs. H. finds breathing difficult because of several

broken ribs. She is also 20 pounds overweight.

Should she be placed on a reduction diet to ease

this situation? Explain your answer.

28. List four important nutrients necessary for Mrs.

H.’s speedy recovery and two foods that are good

sources for each nutrient.

a.

b.

c.

d.

29. List three nutritional nursing measures appropri-

ate to this situation.

a.

b.

c.
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Diet Therapy for Cardiovascular

Disorders

Multiple Choice

Circle the letter of the correct answer.

1. A low-cholesterol diet would restrict all of the fol-

lowing foods except

a. shellfish, cream cheese.

b. liver.

c. eggs, yolks.

d. lobster.

2. Which of these seasonings may be used on a 

1 gram sodium-restricted diet?

a. lemon juice, herbs, spices

b. soy sauce, m.s.g. (Accent)

c. butter or margarine

d. garlic or celery salt

3. Which of these labeling terms approved by the

FDA is correct?

a. Low calorie: contains 25% less calories than

regular product

b. Low in saturated fat: contains less than 5 g

saturated fat per serving

c. Cholesterol free: contains less than 20 mg

cholesterol per serving

d. Sodium free: contains less than 5 mg per

serving

e. All of these terms are correct

4. The amount of fiber per day recommended in the

TLC diet is:

a. 10–15 g

b. 15–20 g

c. 20–30 g

d. 30–40 g

5. Which of the following meals would be most ap-

propriate for a person on a fat-controlled diet?

a. macaroni and cheese, avocado/grapefruit salad,

Jell–O, tea

b. roast beef, baked potato with sour cream, co-

conut cookie, skim milk

c. broiled chicken breast with wild rice, tossed

salad with French dressing, baked apple with

walnuts and raisins, tea

d. tuna salad on lettuce, crackers, sliced cheese,

lemon pudding, skim milk

6. Poor eating habits that can increase risk of heart

disease include all except

a. consumption of large amounts of alcohol.

b. consumption of large amounts of beef, pork,

butter, ice cream.

c. excess total daily calories.

d. daily consumption of peanut butter, chicken,

fish.

7. Which of these would be the diet therapy of choice

for a patient following a myocardial infarction?

a. clear-liquid first 24 hours

b. regular low-residue first 24 hours

c. limited in sodium, caffeine-restricted, soft

d. caffeine and sodium restricted, clear-liquid

8. Following a cerebrovascular accident, the diet

therapy

a. will be an I.V. line for the first 24 hours.

b. may be a tube feeding or oral liquids.

c. may be semi-solid.

d. may be any of these, or any combination.

9. The most suitable of the following food groups for

a patient on TLC diet is:

a. Lean pork, roast beef, lamb, and coconut

b. Turkey, pasta, spinach, and graham crackers

c. Duck, cheddar cheese, shrimp, and avocado

d. Spareribs, bologna, ice milk, and olives

10. Total fat allowed in a LDL-lowering diet is:

a. 10%–15% of total calories

b. 20%–25% of total calories

c. 25%–35% of total calories

d. 30%–40% of total calories

Matching

Match the factors involved in heart disease listed on the

left with the recommended measures to prevent or lessen

the effects listed on the right.

11. hypertension a. regular program 

12. elevated cholesterol of exercise

13. elevated triglycerides b. limiting sodium

14. obesity intake

15. sedentary lifestyle c. limiting sugar

intake

d. limiting saturated

fats in diet

e. limiting total en-

ergy value of diet
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True/False

Circle T for True and F for False.

16. T F About two-thirds of the total fat in the United

States diet is of animal origin and therefore

mainly saturated.

17. T F Coconut oil is a polyunsaturated vegetable oil,

used in low-saturated-fat diets.

18. T F Optimum LDL cholesterol levels are Ͻ 100

mg/dL of blood.

19. T F Desirable total cholesterol is classified as

200–240 mg/dL of blood.

20. T F Tea, coffee, and alcohol are not used in the diet

of cardiac patients.

21. T F Spices such as cinnamon, nutmeg, and garlic

are high in sodium content.

22. T F HDL cholesterol levels of less than 60 mg/dL

blood are considered low.

23. T F Low-potassium serum levels are not a prob-

lem for persons who are taking antihyperten-

sive medicine.

24. T F An objective of diet therapy for a patient who

has had a myocardial infarction is to reduce

the workload of the heart.

25. T F Persons who must limit their intake of foods

containing cholesterol should be able to eat

lunchmeat and lean hamburgers.

Situation

26. Mr. J., age 45, is in the hospital recovering from a

myocardial infarction. He is on a 1500 calorie

diet, low in saturated fats and high in polyunsatu-

rated fats. The chief purpose of the diet ordered

for Mr. J. is to reduce weight and

a. prevent development of edema.

b. lower the blood cholesterol level.

c. decrease blood clotting time.

d. provide for ease of digestion.

27. Which of these food choices, as ordinarily pre-

pared, would be most suitable for Mr. J.?

a. roast turkey, baked trout, breaded veal cutlet

b. lean roast beef, breaded veal cutlet, cheese

soufflé

c. baked trout, lean roast beef, roast turkey

d. roast turkey, baked trout, broiled calves’ liver

28. Which of these foods would be most suitable for

Mr. J.’s meal?

a. baked potato, tossed salad with French dress-

ing, grapefruit

b. cauliflower with cheese sauce, sliced tomato,

orange sherbet

c. hash brown potatoes, tomato salad, Jell–O with

whipped cream

d. broccoli, Waldorf salad, custard

29. In counseling Mr. J. regarding diet management,

the nurse would

a. discuss food preparation methods.

b. need more information regarding the patient’s

usual habits.

c. explain the importance of weight control.

d. all of the above.

30. The diet for Mr. J. should be

a. restricted only in carbohydrates.

b. a basic pattern within the limitations imposed

by the diet orders.

c. a list of foods to be eaten at the same time each

day.

d. a weighed diet.
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Diet and Disorders of Ingestion,

Digestion, and Absorption

Multiple Choice

Circle the letter of the correct answer.

1. Which of these factors is most important to the

healthy functioning of the gastrointestinal tract?

a. specific food combinations

b. physiological and psychological conditions

c. a regular exercise program

d. few environmental pollutants

2. Which of the following statements is true regard-

ing the treatment of infants with cleft palate?

a. The nutritional requirements are higher than

those of unaffected infants.

b. Surgery is performed after the age of one year.

c. Lack of essential nutrients is the most likely

cause of cleft palate.

d. All of the above.

3. Mr. H. received a fractured mandible in an auto

accident and is in the hospital. He will go home

before the wires are removed. Which of the fol-

lowing instructions for eating will you give him?

a. His diet, though liquid, must be high in all

nutrients.

b. He must learn to pass the tube down.

c. He will need water and mouthwash before and

after each feeding.

d. a and c

4. Which of the following is a major cause of the

high incidence of dental caries?

a. lack of essential nutrients in the diet

b. Vincents’ disease

c. high use of concentrated sweets

d. pregnancy

5. The disadvantages of wearing dentures include

a. the need for frequent realignment.

b. lowered self-esteem.

c. the fact that everyone knows you wear them.

d. halitosis.

6. Which of the following are appropriate dietary

measures for a person with a hiatal hernia?

a. a low-fiber, bland diet in six feedings

b. antacids and fluids between meals

c. no spices, no alcohol, limited fat intake

d. all of the above

7. The diet containing a minimum amount of residue

will be deficient in which of these nutrients?

a. calcium, iron, and vitamins

b. carbohydrates, proteins, and fats

c. water, sodium, and potassium

d. cellulose, glycogen, and glucose

8. The low-residue diet would be the diet of choice

for all but which of the following disorders?

a. diverticulosis

b. diarrhea

c. cancer of the colon

d. ulcerative colitis

9. Foods allowed on the very low-(minimal) residue

diet include

a. cheddar cheese, fruits, milk, creamed soup.

b. green beans, carrots, butter, broiled steak.

c. roast turkey, mashed potatoes, butter, tomato

juice.

d. bouillon, whole wheat toast, jelly, orange

sherbet.

10. A patient had a gastrectomy and developed a

“dumping syndrome.” His diet must be modified.

Which of these modifications would be appropriate?

a. Lower the fat content of the diet.

b. Avoid sugars, restrict starches.

c. Decrease protein content of diet.

d. All of the above.

11. Diverticulitis is best treated with a diet.

a. bland

b. low-residue

c. high-fiber

d. clear-liquid

12. The dietary changes that help to reduce the inci-

dence of constipation include

a. using laxatives and stool softeners.

b. increasing fiber and fluid intake.

c. increasing protein and fat intake.

d. all of the above.

13. The most serious consequence of functional

diarrhea is

a. weight loss.

b. hemorrhoids.

c. dehydration.

d. pain and fever.
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14. Research supports the high-fiber diet as a deter-

rent to colon cancer. Briefly describe the rationale

for this conclusion:

15. Mrs. Martin was on a very-low-residue diet while

she was hospitalized with diverticulitis. Now that

she has recovered and is going home, the doctor

has told her to eat high-fiber foods. Explain the

reason for this drastic change to Mrs. M.

Short answers

16. Name three serious obesity-related health problems

for which GI bypass surgery would be an option.

a.

b.

c.

17. Successful results of bypass surgery depend on

what two major changes a patient must make?

a.

b.

18. a. A common risk of restrictive operations is

vomiting. What causes vomiting to occur?

b. Why do bypass surgeries cause the dumping

syndrome to occur?

19. Briefly explain why malabsorptive operations

carry a high risk for nutritional deficiencies.

20. Name the nutritional supplements that a person

will be required to take for life following a mal-

absorptive bypass procedure.

True/False

Circle T for True and F for False

21. T F The state of the body system determines how

food is digested and absorbed.

22. T F Cleft lip or palate is a congenital birth defect.

23. T F The G.I. tract consists of stomach, small and

large intestine, and colon.

24. T F All of the teeth a person will ever have are

formed before birth.

25. T F Poorly fitting dentures can lead to malnutrition.

26. T F For gastrointestinal surgery, the implication

of proper enteral and parenteral nutrition re-

volves around the close working relationship

among the doctor, the nurse, and the dietitian.

27. T F Gastrointestinal surgery for obesity does not

alter the digestive process.

28. T F Restrictive surgical operation is not as suc-

cessful in long-term weight loss as malabsorp-

tive operations.

Situation

Carmen is a twenty-year-old female college student, hospital-

ized with ulcerative colitis. She has many food intolerances;

she does not like raw fruits or vegetables, and does not drink

milk. She is fond of soda pop and tacos. She will be going home

soon and back to school, but is very anxious and apprehensive

because she feels she will not be able to maintain her diet. The

doctor has ordered a 150 gram protein, 3000 calorie diet for

her. The following questions pertain to this situation.
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29. Carmen has been in negative nitrogen balance.

This means that she

a. was dehydrated.

b. was losing more tissue protein than she was re-

placing.

c. was gaining tissue protein, so, therefore, ex-

creted nitrogen.

d. had an electrolyte imbalance.

30. Which of the following nutritional problems

would the nurse not encounter in Carmen?

a. skin lesions and inflammation

b. anorexia and weight loss

c. avitaminosis and anemia

d. esophageal varices and pulmonary edema

31. If Carmen wanted tacos as part of her meals, the

nurse would

a. tell her firmly “no.”

b. tell her she will try to get them for her.

c. explain the situation to dietary aides.

d. compromise: if Carmen agrees to eat them

with less seasoning, the nurse will ask the die-

titian to include them occasionally.

32. In counseling Carmen so that she will comply

with the diet, the nurse explains the rationale.

List three of these reasons.

a.

b.

c.

33. The nurse asks Carmen to keep very careful daily

records. List three important records she would

need in order to evaluate her progress.

a.

b.

c.
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Diet Therapy for Diabetes Mellitus

Multiple Choice

Circle the letter of the correct answer.

Mr. G., a 40-year-old man, is a newly diagnosed diabetic. He

weighs 160 lb, and is 5Ј 10ЈЈ tall. The diet prescribed contains

250 g carbohydrate, 100 g protein, and 70 g fat.

Answer the following questions relating to this patient.

1. Mr. G’s daily caloric intake is

a. 1230 calories.

b. 1530 calories.

c. 1830 calories.

d. 2030 calories.

2. This caloric allowance should

a. prevent hypoglycemia.

b. decrease body weight.

c. maintain body weight.

d. promote normal potassium balance.

3. Emphasis is placed on using polyunsaturated fats

and limiting foods high in cholesterol in the diet

of the diabetic. This will

a. aid in preventing cardiovascular diseases.

b. aid in the digestive process.

c. prevent skin breakdown.

d. control blood sugar.

4. In counseling Mr. G. regarding diet management,

the nurse should

a. explain the importance of weight control.

b. interpret food exchanges to him.

c. discuss food preparation methods.

d. all of the above.

5. Mr. G. should know that factors which can trigger

hyperglycemia in a diabetic include

a. decreased exercise.

b. increased food intake.

c. decreased insulin.

d. all of the above.

6. The daily intake of foods for the diabetic is spaced at

regular intervals throughout the day. This should

a. prevent hunger pangs.

b. avoid symptoms of hypoglycemia or hyper-

glycemia.

c. modify eating habits.

d. prevent obesity.

7. Although diabetics are taught to limit foods con-

taining sugar, exception can be made to that rule

when

a. vigorous exercise is undertaken.

b. there is fever.

c. gangrene has developed.

d. there are no exceptions.

8. The caloric value of a diabetic diet should be

a. increased above normal requirements to meet

the increased metabolic demand.

b. decreased below normal requirements to pre-

vent glucose formation.

c. the same as normal energy requirements to

maintain ideal weight.

d. contributed mainly by fat to spare carbohydrate.

9. The diabetic diet is designed for long-term use

and contains a balance of

a. energy.

b. nutrients.

c. distribution.

d. all of the above.

10. Sources of blood glucose include

a. carbohydrates, proteins, and fats.

b. amino acids, cellulose, and polysaccharides.

c. water and vitamin and mineral compounds.

d. by-products of metabolism.

Matching

Match the terms listed on the left to the descriptions

listed on the right.

11. insulin a. a complete protein 

12. hypoglycemia containing large

13. glucagon amounts of essential 

14. hyperglycemia amino acids

15. glycogen b. glucose in blood exceeds 

16. ketosis the normal range

17. high biological c. glucose in blood below 

the normal range

d. a hormone that raises

blood sugar levels

e. a hormone that lowers

blood sugar levels

f. one result of poor uti-

lization of carbohydrate

value range

g. emergency supply of

(stored) glucose
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True/False

Circle T for True and F for False.

18. T F Group teaching of diabetics is more useful

than one-on-one teaching.

19. T F The exchange lists may be successfully used

whenever nutrients in a diet need to be calcu-

lated.

20. T F The milk exchange list contains cheddar and

cottage cheese.

21. T F Diabetic and dietetic foods are the same thing.

22. T F Large doses of vitamin C give a false urinary

glucose test.

23. T F Insulin is produced by the beta cells in the

islets of Langerhans in the pancreas.

24. T F People with Type 1 diabetes do not produce in-

sulin.

Situation

Jane is a newly diagnosed ten-year-old diabetic. She weighs 70

lb and is placed on a 150 g carbohydrate, 80 g protein, 50 g fat

diet with afternoon and bedtime feedings. Answer the following

questions by circling the letter of the correct answer.

25. The diet prescribed for Jane furnishes

a. 1370 calories and 1.5 g protein per kg body

weight.

b. 1370 calories and 2.5 g protein per kg body

weight.

c. 1110 calories and 1.5 g protein per kg body

weight.

d. 1110 calories and 2.5 g protein per kg body

weight.

26. The night feeding, consisting of milk, crackers,

and butter will provide

a. high-carbohydrate nourishment for immediate

utilization.

b. nourishment with latent effect to counteract

late insulin activity.

c. encouragement for Jane to stay on her diet.

d. added calories to help her gain weight.

27. In planning menus for this child, one should

a. limit calories to encourage weight loss.

b. allow for normal growth needs.

c. avoid using potatoes, bread, and cereal.

d. discourage substitutions in the menu pattern.

28. The diet should be

a. restricted only in carbohydrates.

b. a detailed pattern of special food and insulin.

c. a list of foods to be eaten at some time each

day.

d. a basic pattern that can be varied by substitut-

ing foods of equal nutrient content.

29. Jane’s mother should know that

a. all of her food must be weighed.

b. she needs a snack before she exercises.

c. she should always carry hard candy with her.

d. she can liberalize the diet in a few years.
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Part I: Diet Therapy for Disorders 

of the Liver

Multiple Choice

Circle the letter of the correct answer.

1. The liver stores

a. glycogen and vitamins.

b. ACTH and cholecystokinin.

c. bile and cholesterol.

d. calcium and chlorides.

2. The symptoms of hepatitis that interfere with food

intake include

a. anorexia.

b. confusion.

c. constipation.

d. internal bleeding.

3. Which of the following foods may be restricted in

the diet of the hepatitis patient?

a. milk

b. butter

c. noodles

d. chocolate

4. The symptom of cirrhosis that may interfere with

nutrient intake is

a. anorexia.

b. distention.

c. pain.

d. all of the above.

5. Which of the following meals would best fit the

needs of a cirrhotic patient with esophageal

varices who is on a 350 g carbohydrate, 80 g pro-

tein, 100 g fat diet?

a. chicken soup, beef patty, mashed potato,

stewed tomatoes, cantaloupe

b. cranberry juice, meat loaf, hash brown potato,

orange slices

c. tuna noodle casserole, lima beans, apple juice,

pineapple slice

d. peach nectar, scrambled eggs, cooked spinach,

applesauce

6. The purpose of the low-protein diet (15–20 g) is to

help prevent the development of hepatic coma by

a. decreasing ammonia production.

b. increasing sodium excretion.

c. decreasing serum potassium.

d. increasing the utilization of carbohydrates.

7. Which of the following meals would be appropri-

ate for a person on a 15 g protein diet?

a. baked potato, green beans, fruit salad, coffee

with cream

b. sliced cheese, crackers, tossed salad, Jell–O

with whipped cream

c. meat patty, mashed potato, steamed carrots,

peach half

d. tomato stuffed with tuna fish, crackers with

butter, ice cream, tea

8. Hepatic coma results from increased blood levels

of

a. glucose.

b. fatty acids.

c. ammonia.

d. sodium.

9. Diet treatment for hepatic coma includes

a. high protein tube feedings.

b. increased fluids.

c. N.P.O. to rest the liver.

d. controlled I.V. fluids.

Matching

Diet therapy for hepatitis is a major part of the treat-

ment. Match the diet modifications on the left with the

rationale for their use on the right.

10. high-protein diet a. improves total 

11. high-carbohydrate intake

diet b. regenerates liver 

12. high-calorie diet cells

13. high-fluid diet c. meets increased 

14. moderate-fat diet energy demands

d. restores glycogen

reserves

e. compensates for

losses from fever,

diarrhea
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Match the actions listed on the left that apply to the nu-

trition and elimination needs of the patient with cirrho-

sis with the rationale for the action listed on the right.

15. support, a. to record the

encouragement, patient’s condition

small feedings, and measures

nutrition education taken to restore

16. careful monitoring homeostasis

of patient’s mental/ b. to combat 

physical status anorexia,

17. individualizing the low self-esteem

diet c. to watch for signs

18. careful measurement of impending coma

of all foods/fluids d. to achieve 

ingested and excreted adequate

19. accurate charting nutrition and

changes in diet as

condition indicates

e. to prevent excess

accumulation of

fluids in the tissues

True/False

Circle T for True and F for False.

20. T F The diet modifications for early cirrhosis are

the same ones used for hepatitis.

21. T F The diet modifications for late stages of cir-

rhosis are the same as for hepatitis.

22. T F Optimum nutrition can help damaged liver

cells regenerate.

23. T F Ascites is accumulation of fluid in the chest

cavity.

24. T F The diet for a client with liver cancer is high in

carbohydrates, protein, fluid, vitamins, and

calories.

25. T F Diet therapy for a patient with liver disease is

individualized.

Situation

Mr. L. was admitted to the hospital complaining of abdominal

pain, fatigue, and anorexia. His skin showed a yellow tinge as

did the sclera of his eyes. Laboratory tests and assessments re-

vealed evidence of liver dysfunction, fluid retention, and portal

hypertension. Macrocytic anemia, thiamin and zinc deficiency

were also identified. The following questions pertain to this

situation.

26. From the presenting symptoms, identify the prob-

able diagnosis.

a. hepatitis

b. jaundice

c. cirrhosis

d. cancer

27. Which of the following diet modifications would

be appropriate for Mr. L.?

a. 250 mg sodium

b. 60 g protein

c. fluid restriction to 1000 ml

d. all of the above

28. What daily measurements are appropriate for Mr.

L.’s condition?

a. intake and output

b. weight and abdominal girth

c. skinfold thickness

d. all of the above

29. Four days after admission, Mr. L.’s condition

seemed to worsen. He appeared confused, forget-

ful, and lethargic. His blood levels of ammonia

were elevated and his skin color had deepened.

Given these symptoms, the most probable cause

of his worsening condition is

a. allergic reaction.

b. impending hepatic coma.

c. esophageal varices.

d. advanced cirrhosis.

30. All except which of the following foods should be

omitted from Mr. L.’s diet while he is in this stage

of his illness?

a. milk and meat

b. vegetables and fruits

c. butter and honey

d. grains and legumes
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Part II: Diet and Disorders of the

Gallbladder and Pancreas

Multiple Choice

Circle the letter of the correct answer.

1. The gallbladder stores

a. fats.

b. bile.

c. cholecystokinin.

d. cholesterol.

2. Bile functions in the digestion of food in which of

the following ways?

a. breaks fat into fatty acids and glycerol

b. forms lipoproteins for transport to blood-

stream

c. breaks fats into very small particles for enzyme

action

d. prevents cholesterol from entering the blood-

stream

3. The function of the hormone cholecystokinin is

a. to convert fats to cholesterol.

b. to stimulate the gallbladder to contract.

c. to provide the necessary enzyme for fat diges-

tion.

d. to prevent cholesterol from crystallizing.

4. Symptoms of cholecystitis that interfere with nu-

trient intake include all except

a. distention.

b. pain.

c. internal bleeding.

d. nausea and vomiting.

5. Gallstones are primarily composed of

a. calcium.

b. chloride.

c. cholesterol.

d. cholecystokinin.

6. The initial diet for acute pancreatitis is

a. I.V. therapy.

b. low-protein, high-carbohydrate, soft.

c. low-fat.

d. full-liquid.

7. The usual diet therapy for chronic pancreatitis is

a. bland in six feedings.

b. low-residue every hour.

c. liquids via tube.

d. I.V. therapy.

Matching

Match the nursing measures appropriate to diet therapy

for gallbladder disease listed on the left with the ration-

ale for the action listed on the right.

8. Evaluate diet for a. Substitute alternate

vitamins A, D, sources of nutrients.

E, and K. b. Fat-soluble vitamins

9. Provide recipes are often inadequate.

for broiling and c. Discourage use of

baking foods. fried foods.

10. Ask dietary d. Individual intolerance

personnel to to foods requires

remove raw omitting them.

apple and baked beans.

11. Ask for canned

peaches and

cottage cheese

as a replacement

for foods omitted

in #10.

True/False

Circle T for True and F for False.

12. T F Pancreatitis is a complication of cirrhosis but

would not occur as a result of cholelithiasis.

13. T F Cholesterol is normally found in solution in

bile.

14. T F Heredity is an important factor in gallbladder

disease.

15. T F Excess polyunsaturated fats increase the risk of

cholelithiasis.

16. T F Obesity is not significant in contributing to

gallbladder disease.

17. T F As BMI increases, the risk for developing gall-

stones does not rise.

18. T F Obese people may produce high levels of cho-

lesterol that can lead to production of bile con-

taining more cholesterol than it can dissolve.

This can lead to formation of gallstone.

19. T F Men and women who carry fat around their

midsections may be at a greater risk for devel-

oping gallstones than those who carry fat

around their hips and thighs.

20. T F Gallstones are common among people who

undergo gastrointestinal surgery.

21. T F Weight loss should be maintained at 1 to 2 lb

per week in order to avoid formation of gall-

stones.

61370_xxPT_483_546.qxd 4/14/09 12:58 PM Page 525

526 POSTTESTS

Situation

Mrs. O., age 58, 5Ј1ЈЈ tall, 165 lb, is admitted to the hospital

with a diagnosis of acute cholecystitis. Further tests confirm the

presence of cholelithiasis. The doctor tells her that surgery will

be necessary, but that she will be dismissed with a modified-diet

plan and return for surgery at a later date. The following ques-

tions pertain to this situation.

22. From the information given, which of the follow-

ing diet prescriptions would be appropriate for

Mrs. O.?

a. 500 calorie high-protein (100 g) soft diet

b. 1000 calorie moderate-fat (100 g) diet

c. 1200 calorie, 60 g protein, 50 g fat, regular diet

d. low-cholesterol, regular diet

Mrs. O.’s diet history reveals the following information:

Breakfast: 2 fried eggs, sausage or bacon, 2

pieces buttered toast, 1 glass milk,

coffee with cream and sugar

Mid-morning snack: 1 cup dry cereal with sugar and

half-and-half cream

Lunch: sandwich (2 slices lunch meat, 1

tbsp mayonnaise, lettuce, 2 slices

bread), 1 glass milk, 1 cup canned

fruit in sugar syrup

Dinner: fried pork chop or hamburger

steak with gravy, 1 c mashed pota-

toes with butter, avocado salad,

pie, cake or ice cream for dessert,

coffee with cream and sugar

Bedtime snack: leftover dessert or cheese and

crackers or handful of peanuts,

glass of cola beverage

23. This diet pattern

a. contains adequate amounts of all the basic food

groups.

b. is short in the bread-cereal group.

c. is short in the meat group.

d. is short in the milk group.

e. is short in the fruit-vegetable group.

24. In order to modify her diet to prepare for surgery,

which of the following adjustments will she need

to make?

a. change methods of preparation

b. decrease total quantity

c. omit all snacks

d. change type of foods consumed

e. a, b, and d

Alter the following items from Mrs. O.’s diet history to

make them suitable for her present modified diet require-

ments (substitutes may be made if necessary):

25. fried eggs:

26. fruit in sugar syrup:

27. lunch meat:

28. pie or cake:

29. cheese:

30. avocado salad:

31. ice cream:

32. lettuce:

Mrs. O. returns to the hospital after a few months for a

cholecystectomy and an uneventful recovery.

33. The diet she was on prior to surgery will be

a. suitable for her convalescence.

b. changed to meet her recovery needs.

c. permanent to maintain her weight.

d. discontinued and TPN used.

34. While in surgery, Mrs. O. was given an injection of

vitamin K. The purpose of this was to

a. counteract bleeding tendencies present follow-

ing a cholecystectomy.

b. prevent rapid blood clotting.

c. prevent anemia.

d. follow routine postoperative orders.

35. A diet very low in fat may also be low in

a. thiamin.

b. vitamin C.

c. vitamin A.

d. calcium.
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Diet Therapy for Renal Disorders

Multiple Choice

Circle the letter of the correct answer.

1. Antiotensin II, which is secreted by the kidneys, is

a(an)

a. proteolytic enzyme.

b. vasoconstrictor.

c. precursor to erythropoietin.

d. indicator of kidney disease.

2. Lack of erythropoietin results in

a. anemia.

b. albuminuria.

c. hematuria.

d. hypertension.

3. Lack of active vitamin D hormone will

a. result in high blood pressure.

b. cause an imbalance of calcium and phospho-

rus.

c. cause metabolic acidosis.

d. result in oliguria.

4. Acute glomerulonephritis is the result of

a. hereditary defects.

b. hypertensive crisis.

c. acute malnutrition.

d. streptococci infection.

5. Dietary management of renal disease requires

correction of imbalances in which of these?

a. fluids and electrolytes

b. acidosis or alkalosis

c. blood pressure and weight

d. all of the above

6. Blood protein loss is ____ in hemodialysis than in

peritoneal dialysis.

a. greater

b. lesser

c. the same

d. not lost in either

7. A major disruption in renal functioning affects

the metabolism of which of these nutrients?

a. carbohydrates, fats, and vitamins

b. protein, minerals, and water

c. blood, acids, and alkalines

d. cellulose, chlorides, and calcium

8. Hemodialysis treatments for a person in renal fail-

ure will

a. increase the protein requirement.

b. decrease the protein requirement.

c. maintain the protein synthesis.

d. not affect the protein requirement.

9. The principles of dietary treatment for urinary

calculi center around which of the following?

a. diet therapy based on stone chemistry

b. an attempt to change urinary pH

c. a large fluid intake

d. all of the above

10. The most common type of kidney stone is that

composed of

a. calcium.

b. uric acid.

c. cystine.

d. magnesium.

11. The type of diet recommended for a calcium stone

would be

a. alkaline ash.

b. acid ash.

c. protein restricted.

d. protein increased.

12. Which of the following foods would you expect to

be prohibited on an acid-ash diet?

a. bread, macaroni, eggs, cranberries

b. oranges, bananas, lima beans, olives

c. meat, cheese, eggs, plums

d. spaghetti, prunes, eggs, meat

13. Which of the following foods would you expect to

find on an alkaline-ash diet?

a. meat, cheese, eggs, corn

b. milk, coconut, chestnuts, oranges

c. prunes, cranberries, plums, honey

d. peanuts, walnuts, bacon, rice

True/False

Circle T for True and F for False

14. T F Each kidney contains over a million nephrons.

15. T F Vitamin D activity is maintained by the kid-

neys.

16. T F Hyperphosphaturia lowers serum calcium.

17. T F Dietary management of CRF is more moderate

than the diet for acute glomerulonephritis.
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18. T F Deterioration of the nephrons can cause

anemia.

19. T F Diet therapy for renal disease is a standard pre-

scription of 500 mg sodium 25 gm protein.

20. T F 500 ml of water to cover insensible loss is

added to the amount of urine excreted.

21. T F Medical nutrition therapy is critical to the ef-

fective treatment of patients with renal dis-

ease, and trained dietitians are best suited to

provide such nutritional intervention.

22. T F Marked improvements in the administration

of dialysis have been observed by the protein

and calorie therapy.

Matching

Match the terms on the left with their definitions listed

on the right.

23. diaphoresis a. a foreign invader of the

24. glomerulus body

25. nephron b. cluster of capillaries in a 

26. antigen capsule

27. antibody c. destroyer of foreign 

invaders

d. profuse perspiration

e. basic unit of the kidneys

Situation

Mrs. J. has a diagnosis of uremia. After an individualized as-

sessment of her status, she is placed on a 2000-calorie, 1000-

mg sodium, 2500-mg potassium, 60-g protein diet. Her fluid

intake is restricted to 500 ml plus the amount excreted the

prior 24 hours.

28. This diet regime will fulfill which of the following

treatment objectives?

a. correct electrolyte imbalance

b. minimize protein catabolism

c. avoid dehydration/overhydration

d. all of the above

29. If Mrs. J. is still hungry after eating all of her

meal, which of the following snacks would you

suggest to comply with her restrictions?

a. banana and sugar wafers

b. arrowroot cookies with whipped topping

c. cottage cheese and fruit cocktail

d. puffed wheat with milk and sugar

30. Mrs. J.’s usual eating pattern includes many pro-

tein foods with low biological value, which must

be avoided. Which of the following foods would

you restrict?

a. cereal grains and vegetables

b. milk and eggs

c. cream, honey, and most fruits

d. meat, fish, and poultry

31. Mrs. J.’s output for the previous 24 hours is 500

ml, so she receives 1000 ml of fluids the next 24

hours. This fluid intake

a. should come from water and be consumed all

at once.

b. should come from foods, water, and other flu-

ids and be divided equally throughout the day.

c. should be given by I.V. drip.

d. should be a saline/dextrose solution.

32. Mrs. J. develops a fever and diarrhea. Her fluid in-

take should

a. remain the same.

b. be further restricted to curtail the diarrhea.

c. be increased to compensate for the fluid loss.

d. be administered via tube feeding.
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Nutrition and Diet Therapy for 

Cancer Patients and Patients with 

HIV Infection

Multiple Choice

Circle the letter of the correct answer.

1. The most common detection and diagnostic tools

for cancer are:

a. CT (or CAT) scans, MRI

b. ultrasonography

c. endoscopy

d. biopsy

e. any combination of the above

2. Nutritional and metabolic changes characteristic

of both cancer and AIDS individuals are directly

related to:

a. the body’s response to the disease

b. treatment methods

c. surgical procedures

d. psychological and emotional responses

e. any combination of the above

3. Factors that influence food intake include:

a. Income

b. Psychosocial factors

c. Dependency issues

d. Psychological factors

e. Ethnic and cultural considerations

f. All of the above

4. Fat intake in HIV infection and AIDS should be

limited to:

a. 0%

b. 10%

c. 20%

d. 30%

5. A severely malnourished patient may require a

daily intake of:

a. 1500 to 2500 kcalories

b. 2000 to 3000 kcalories

c. 2500 to 3500 kcalories

d. 3000 to 4000 kcalories

Fill-in

6. Name six characteristics of cachexia:

a.

b.

c.

d.

e.

f.

7. Name three metabolic changes characteristic of

cancer patients:

a.

b.

c.

8. Current cancer therapy takes four major forms:

a.

b.

c.

d.

9. The most apparent side effects in chemotherapy

are changes in

a.

b.

c.

10. The basis for planning care with patients on

chemotherapy includes:

a.

b.

c.

11. Common mouth problems with patients on

chemotherapy are:

a.

b.

c.

d.
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12. Name four problems associated with vitamin and

mineral megadoses:

a.

b.

c.

d.

True/False

13. T F Beta cells are common lymphocytes that pro-

duce immunogloblins. They originate in the

bone marrow cells and involve many cells in

the body in the immune response.

14. T F Cancer occurs when cells become abnormal

and keep dividing without control or order.

15. T F Anorexia, the most common symptom, is re-

lated to altered metabolism, type of treatment,

or emotional distress.

16. T F Head and neck surgery or resections have no

major effect on intake, and thus the diet does

not require any modification.

17. T F Bone marrow effects due to radiation therapy

include interference with production of both

white and red blood cells, producing anemia,

infection, and bleeding.

18. T F Carbohydrate should supply most of the en-

ergy intake of cancer patients with fat re-

stricted to about 20 percent of total calories.

19. T F Vitamins A and C are components of tissue

structure.

20. T F Vitamin D is not related to metabolism of

blood serum.

21. T F Vitamins that are popular in megavitamin and

mineral therapies are A, C, B

12

, and thiamin,

and the minerals iron, zinc, and selenium.

22. T F Both vitamin and mineral megadoses do not

hamper immune function and are safe at high

levels.

23. T F Nutrition therapy in cancer patients must be

proactive but not aggressive.

24. T F Providing the patients with information re-

garding symptoms they are experiencing usu-

ally will discourage the patient from accepting

nutrition therapy.

25. T F Enteral and/or parenteral methods of feeding

patients is preferred during cancer treatment.

26. T F HIV infection has a dormant phase in the body.

27. T F Food and nutrient interactions with antiretro-

viral medications are common, making it dif-

ficult for a patient to adhere to the medical

regime. Therefore, proactive nutrition therapy

is not necessary.

28. T F The stress response of the body to the immune

system’s efforts to protect the body is a dis-

crete process.

29. T F At the terminal stage of HIV infection, or AIDS,

the patient is marked by declining T lympho-

cyte production from the normal level of

ഡ1000/mm

3

.

30. T F Death in the end stages of HIV syndrome is

correlated with the degree of loss of lean body

mass.

31. T F Small frequent feedings of high quality pro-

tein are better tolerated than full meals.

32. T F Planning a diet for the person with HIV infec-

tion does not have to be individualized.

33. T F Excess vitamin C often causes rebound scurvy

when discontinued.

34. T F Laetrile has never been proven to be benefi-

cial in the treatment of chronic disease.

35. T F Blue-green algae improves digestion, mental

functioning, and strengthens the immune

system.

36. T F Nutritional needs for children infected with

HIV or with AIDS have the same RDA as their

age group.

37. T F Infants with HIV or AIDS should be fed with

kcal-dense formulas, supplements of MCT, or

glucose polymers.

38. T F Lactaid (a commercial preparation) is added

to milk products to improve their digestibility

and should be fed to all HIV and AIDS patients.

39. T F The impaired immune systems of HIV and

AIDS patients are unable to fight food borne

infections.

40. T F Patients with HIV or AIDS should be encour-

aged to use self-prescribed nutrition therapy as

they are complementary and alternative in

nature.
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Diet Therapy for Burns, Immobilized

Patients, Mental Patients, and 

Eating Disorders

Multiple Choice

Circle the letter of the correct answer.

1. Interferences to successful feeding of burn pa-

tients include all except which of these?

a. food brought from home

b. difficulty swallowing or chewing

c. psychological trauma

d. anorexia

2. Aggressive nutritional therapy aims to keep

weight loss at less than percent of preburn

body weight.

a. 35

b. 25

c. 15

d. 10

3. Fluid and electrolyte replacement are crucial to

recovery from burns. Which of these two elec-

trolytes are most likely to be deficient?

a. iron and zinc

b. glucose and calcium

c. sodium and potassium

d. phosphorus and magnesium

4. Immediate replacement of fluid and electrolytes is

necessary to prevent

a. edema and ascites.

b. hypovolemic shock.

c. hyperphosphatemia.

d. anaphylactic shock.

5. Daily caloric need for a patient with a burn injury

is calculated at kcal/kg of normal body

weight and kcal/kg percent of body surface

burned.

a. 25, 40

b. 10, 30

c. 40, 40

d. 25, 50

6. Daily protein need for a patient with a burn injury

is calculated at g/kg normal body weight

and g/kg percent of body surface burned.

a. 2, 4

b. 1, 3

c. 0.8, 1.2

d. 2, 2.5

7. The amount of vitamin C given to a burn patient

is usually

a. 2–10 times RDA.

b. 10–20 times RDA.

c. 20–30 times RDA.

d. 1000 mg daily.

8. A food high in zinc includes

a. seafood.

b. liver.

c. eggs.

d. all of the above.

9. The burn patient with edema and/or ascites may

also be

a. fatigued.

b. nervous.

c. thirsty.

d. confused.

10. What method(s) is/are used to combat renal

calculi in an immobilized patient?

a. provide a low-calcium diet

b. increase fluids

c. assist early ambulation

d. all of the above

Fill-in

11. Untreated hypercalcemia can lead to:

a.

b.

c.

d.
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12. Treatment for acute hypercalcemia may include:

a.

b.

c.

d.

13. Nutritional education programs for mental pa-

tients that have been proven successful include:

a.

b.

c.

True/False

14. T F The likelihood of mortality from second and

third degree burns decreases with age.

15. T F Immobilized patients require less protein in-

take than normal people.

16. T F With extended immobilization, muscle loss

can be reversed with high-protein diet.

17. T F During the beginning of bed-confinement,

weight loss may be avoided by a high calorie

intake.

18. T F Calorie intake of all immobilized patients are

generally the same.

19. T F Patients with spinal cord injury have a higher

risk of genitourinary tract infection.

20. T F Intake of fluid for immobilized patients should

be controlled carefully relative to their urina-

tion volume.

21. T F Immobilized patients develop either diarrhea

or constipation problems easily.

22. T F In general, hospitalized mental patients have

a satisfactory nutritional status.

23. T F Mental patients may be confused about food

and eating.

24. T F Nutritional status of mental patients can be

improved by proper care.

25. T F Malfunctioning hypothalmus can reduce the

desire for food.

26. T F Anorectic patients eat better when hospitalized

because they don’t have to make decisions.

27. T F Most anorectics wish they didn’t have a starved

appearance.

28. T F A liquid diet may be more acceptable to the

anorectic as it appears to contain fewer calories

than solid foods.

Fill-in

29. Name eight physical symptoms of bullemia

nervosa:

a.

b.

c.

d.

e.

f.

g.

h.

30. Name five manifestations of the chronic dieting

syndrome

a.

b.

c.

d.

e.
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Principles of Feeding a Sick Child

Multiple Choice

Circle the letter of the correct answer.

1. Which of these factors decrease the probability of

adequately feeding a sick child?

a. fear, anxiety, anorexia

b. pain, fatigue, lethargy

c. vomiting, nausea, medications

d. all of the above

2. Which of the following is not a factor in planning

nutritional care for a hospitalized child?

a. individual likes and dislikes

b. personal eating patterns

c. home feeding environment

d. type of disease

3. Which of these considerations has little influence

on the dietary care of a sick child?

a. nutritional status of the child before hospital-

ization

b. the onset and duration of symptoms

c. rehabilitation measures needed

d. the presence of others at mealtime

4. From which of these factors are feeding problems

unlikely to develop?

a. child’s past experience with food

b. child’s nutritional status when admitted

c. child’s unreasonable demands

d. child’s fear and anxiety

5. Which of these functions would not be appropri-

ate for the pediatric nurse to perform?

a. Suggest changes in diet orders to the physician

when deemed necessary.

b. Request supplemental fluids/foods as needed.

c. Ask the parents to refrain from being present

at feeding time and upsetting the child.

d. Record incidences of feeding tantrums and/or

manipulation.

6. If a child must have a modified diet, which of the

following guidelines will be likely to increase

acceptance?

a. Start the new regime immediately in order to

teach the child to comply.

b. Move into the new diet gradually in order to

give the child time to adjust.

c. Put the new diet in writing and let the mother

start the child on the diet when they get home.

d. Use different kinds of utensils and foods to

spark interest in the new diet.

7. Which of these responses would be the most

appropriate for the hospitalized child who is not

eating?

a. “If you don’t eat better than this, the doctor

will stick a tube down your throat.”

b. “You can’t have your dessert unless you clean

your plate.”

c. “Would you help me select your food for the

next meal?”

d. “Do you want to upset your mother by refusing

to eat?”

8. A child’s food intake may be improved by using all

of the following measures except

a. allowing self-selection.

b. serving familiar foods.

c. providing a cheerful environment.

d. requiring a child to “clean the plate.”

9. Instructions given to children on modified diets

should be

a. given to both parent and child.

b. given slowly, repeated, and responses noted.

c. based on the child’s readiness to learn.

d. all of the above.

10. The hospitalized child who is allowed freedom in

choosing the foods he or she eats

a. may become malnourished.

b. may eat more food.

c. may get diarrhea.

d. may become unmanageable.

11. Sick children fail to receive adequate intake for

which of the following reasons?

a. Their gastrointestinal tract malfunctions.

b. They have high metabolic demands.

c. They have neurological and psychological

disturbances.

d. All of the above.

12. Diarrhea in very young children

a. is often caused by overfeeding.

b. causes fluid and electrolyte imbalances.

c. requires hospitalization.

d. causes colic.
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Matching

Match the assessment data listed on the left to the type

of assessment it represents at the right. (Terms may be

used more than once.)

13. hemoglobin/ a. anthropometric

hematocrit b. physical

14. head circumference c. laboratory

15. distended abdomen

16. X-rays

17. skinfold thickness

True/False

Circle T for True and F for False

18. T F The same diet principles used for feeding a well

child apply to feeding a sick child.

19. T F A diet that meets the RDAs and is based on the

basic food groups satisfies the needs of all

growing children.

20. T F Children of different ethnic origins should be

fed the same foods in order to not discriminate.

21. T F The food choices for sick children should not

be limited regardless of the disease process.

22. T F Children like to eat in groups rather than

alone.

23. T F Psychosocial problems may contribute to a

child’s failure to eat adequately.

24. T F Children like to try new and different foods.

25. T F It is not unusual for a five-year-old to want to

be fed.

Situation

Johnny, age six, was hospitalized for tests, due to weight loss,

irritability, diarrhea, and a low-grade fever.

26. Which of the following statements is most accu-

rate regarding Johnny’s nutritional status?

a. He probably has pneumonia.

b. He has extensive nutrient and fluid loss.

c. He has lactose intolerance.

d. His condition may be due to neglect by his

mother.

27. Johnny has food and fluids withheld for tests.

When he is allowed to eat again, which of these

interventions is most appropriate?

a. Make up missed meals with supplements.

b. Provide six small meals instead of three large

ones.

c. Ask for soft solids instead of regular food.

d. All of the above.

28. Johnny does not seem to care for hospital food.

The nurse should allow

a. food brought in from home or a fast food

outlet.

b. him to skip meals he doesn’t like.

c. only what the diet order calls for.

d. none of the above.
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Diet Therapy and Cystic Fibrosis

Multiple Choice

Circle the letter of the correct answer.

1. Cystic fibrosis is an inherited disease that prima-

rily affects the

a. mucous and sweat glands.

b. lungs and liver.

c. pancreas and mucous and sweat glands.

d. digestive system.

2. Malnutrition in the child with cystic fibrosis is

caused primarily by

a. lack of digestive enzymes.

b. excessive electrolytes in sweat.

c. lung infections.

d. vomiting and diarrhea.

3. Failure to thrive, which is a manifestation of

cystic fibrosis, describes the child who

a. is small for gestational age.

b. shows reduced weight gain or height appropri-

ate for age.

c. is malnourished.

d. dies before reaching maturity.

4. The proper diagnosis of a child with cystic fibrosis

is determined from

a. X-rays of the chest.

b. clinical symptoms.

c. sodium chloride in sweat.

d. all of the above.

5. Lack of which of the following secretions creates

the malabsorption syndrome in cystic fibrosis

children?

a. lipase, trypsin, amylase

b. sodium, potassium, iron

c. antibodies

d. fat-soluble vitamins

6. Early diagnosis and treatment of cystic fibrosis

a. can restore normal body size and appearance.

b. cannot prevent mental retardation.

c. prevents delayed sexual development.

d. all of the above.

7. The goals of diet therapy for cystic fibrosis include

which of the following?

a. increase body weight

b. control or prevent rectum prolapse

c. control or improve emotional problems associ-

ated with the disease

d. all of the above

8. Which of these statements is correct regarding

the use of pancreatic enzymes?

a. Infants and small children are given injections

of enzymes.

b. Enzymes are given at least one hour before

mealtimes.

c. Prolonged use of enzymes can cause psycho-

logical problems.

d. Enzymes may cause ulceration.

9. Which of the following statements is true regard-

ing use of medium chain triglycerides?

a. They increase energy intake.

b. They promote fat absorption.

c. They reduce malabsorption.

d. All of the above.

10. Nutrient dense supplements useful in diet therapy

for cystic fibrosis include all except which of these

products?

a. protein hydrolysate solutions

b. beef serum, commercial supplements

c. medium-chain triglycerides and glucose

solutions

d. fat polymers

Matching

Match the principles of dietary management listed on

the left with the rationale listed on the right.

11. high-calorie diet a. to compensate for

12. high-protein diet pancreatic 

13. low- to moderate- deficiency

fat diet b. to compensate 

14. generous salt in diet for fecal losses

15. vitamin supplements c. to meet high 

16. pancreatic energy demands

d. to limit steator-

rhea

e. to replace 

electrolyte losses

f. to meet need for

three times the

RDA enzymes

535

POSTTEST FOR CHAPTER 24

61370_xxPT_483_546.qxd 4/14/09 12:58 PM Page 535

536 POSTTESTS

True/False

Circle T for True and F for False.

17. T F Children with cystic fibrosis produce heavy vis-

cid mucus.

18. T F Children with cystic fibrosis digest very little

of their protein.

19. T F Up to 12 percent of cystic fibrosis patients are

diagnosed at birth because of a bowel obstruc-

tion.

20. T F The child with cystic fibrosis usually is

anorexic.

21. T F General feeding techniques used for all chil-

dren cannot be applied to cystic fibrosis chil-

dren.

22. T F Use of pancreatic enzymes definitely improves

the nutritional status of the child with cystic

fibrosis.

23. T F A child with cystic fibrosis may have deficient

linoleic acid.

24. T F The caloric need for children with cystic fibro-

sis may be 80%–110% above normal require-

ments.

25. T F Lactose deficiency is sometimes a complica-

tion in cystic fibrosis.

26. T F When CFTR is abnormal, it blocks the move-

ment of chloride ions and water in the lungs,

pancreas, colon, and genitourinary tract with

secretion of abnormal mucus.

27. T F The abnormal CFTR protein is also called

deltaF508 CFTR, and accounts for all CF cases.

Situation

José is a fourteen-year-old male with cystic fibrosis admitted to

the hospital with pneumonia. He is short of breath, is cough-

ing, and has a temperature of 102°. His appetite is poor and he

is approximately 20 lb underweight for his age and height. The

orders are for a 3500 calorie high-protein, low-fat, soft diet. He

also is prescribed pancreatic enzymes, water-miscible fat-

soluble vitamin supplements, medium-chain triglyceride sup-

plements, and extra fluid.

28. In order to increase calories, he receives a choco-

late milk shake between meals, which he likes.

The most probable outcome of this kind of sup-

plement is that

a. he will regain some lost weight.

b. he will get diarrhea.

c. he will receive excessive amounts of choles-

terol.

d. he will get acne.

29. Briefly explain the reason for each of the follow-

ing diet orders:

a. fat-soluble, water-miscible vitamin supplements

b. pancreatic enzymes

c. medium-chain triglyceride supplements

d. extra fluids

30. List four important instructions to be given to

José and his family regarding his diet when he re-

turns home.

a.

b.

c.

d.

31. List the four major nursing implications required

to adequately implement nutrition principles for a

cystic fibrosis patient.

a.

b.

c.

d.
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Diet Therapy and Celiac Disease

Multiple Choice

Circle the letter of the correct answer.

1. The protein to which patients are intolerant when

they have celiac disease is

a. phenylalanine.

b. casein.

c. gluten.

d. glycogen.

2. Celiac patients have mucosal atrophy of the small

intestine. This means that

a. villi are lacking.

b. the villi are flat instead of round.

c. only small amounts of digestive enzymes are

secreted.

d. all of the above.

3. Which of the following are presenting symptoms

of celiac disease?

a. diarrhea, steatorrhea, irritability

b. irregular heartbeat, fever, lethargy

c. anorexia, eczema, dehydration

d. hyperactivity, infections, weight loss

4. Which of these symptoms indicate malnutrition

in the celiac patient?

a. cheilosis, glossitis, anemia, tetany

b. hyperosmolarity, arrhythmias, acidosis

c. hypoglycemia, flatulence, cramps

d. all of the above

5. The basic principle of diet therapy for celiac dis-

ease is to

a. exclude all sources of glycogen.

b. exclude all sources of gluten.

c. exclude all sources of lactose.

d. exclude all sources of casein.

6. Celiac disease in children can be cured in which

of the following time frames?

a. 1–2 weeks

b. 1–5 years

c. time varies with each child

d. celiac disease is never cured

7. Which of the following foods must be excluded

from the diet of the person with celiac disease?

a. rye, wheat, barley, and oats

b. potatoes, corn, rice, and malt

c. arrowroot, soybean, and tapioca

d. all of the above

8. Which of the following foods would be suitable for

a celiac patient?

a. chicken fried steak, breaded veal cutlet, fish

sticks

b. roast beef, baked chicken, broiled salmon

c. fried chicken, meat loaf, lobster thermidor

d. marinated herring, chili con carne, lamb chops

9. Which of the following statements is appropriate

when teaching a celiac patient regarding his diet

therapy?

a. “You must read all labels carefully.”

b. “Let’s talk about ways to prevent infections.”

c. “These substitutes are needed to help you bal-

ance your diet.”

d. a, b, and c are all appropriate

10. When the offending foods have been removed

from the diet of the celiac patient, which of these

nutrients are most likely to be deficient?

a. vitamins A, D, E, and K

b. thiamin, niacin, and iron

c. sodium, protein, and carbohydrates

d. all of the above

Matching

Match the food in the left column to its appropriate use

in the right column.

11. crisped rice cereal a. permitted

12. ice cream cone b. prohibited

13. pancakes c. limited

14. fruit

15. potatoes

16. chocolate candy

17. peanut butter

18. malted milk shake

19. cornbread and butter

20. catsup
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True/False

Circle T for True and F for False.

21. T F Children are the major population group to

have celiac disease.

22. T F A lowered prothrombin time indicates that the

blood clots too quickly.

23. T F Adult patients seem to recover from celiac dis-

ease better than children.

24. T F Celiac diet therapy usually requires vitamin

supplements.

25. T F The symptoms of celiac disease and cystic fi-

brosis are very similar.

26. T F Celiac disease is the most common genetic dis-

ease among Europeans and their descendants,

about 1 in 150–200 people may have it.

27. T F Treatment is important because people with

celiac disease could develop complications like

cancer, osteoporosis, anemia, miscarriage,

congenital malformation of the baby, short

stature, convulsions, and seizures.

28. T F A person with celiac disease will show

symptoms.

29. T F Diagnosis involves blood tests such as anti-

body tests against gluten and biopsy.

Situation

Bonnie is an 18-month-old infant brought to the clinic after her

mother called the nurse there to ask what she might do to al-

leviate the problem of 3 or 4 foul smelling, foamy stools per

day. The mother had been offering Bonnie lots of fluids but she

refused them. A diagnosis of celiac disease was made.

30. What additional information would you need in

order to plan diet therapy? 

31. Loss of which of the following nutrients would be

of greatest concern for Bonnie?

a. water, sodium, potassium

b. fat-soluble and water-soluble vitamins

c. fats, calcium, carbohydrates

d. all of the above

32. Plan a one-day menu pattern that could be used

as a teaching tool for Bonnie’s mother.

33. List three commercial products useful in supple-

menting the diet of the child with celiac disease.

a.

b.

c.

34. Bonnie’s mother asks how long she will have to be

on this diet. Your most appropriate answer would

be

a. to recommend the diet be continued

indefinitely.

b. three to six months.

c. until she is at least six years old.

d. until she is a teenager.
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Diet Therapy and Congenital 

Heart Disease

Multiple Choice

Circle the letter of the correct answer.

1. Which of the following manifestations, in a child

with congenital heart disease, affects nutritional

status?

a. malabsorption of nutrients

b. elevated body temperature

c. excessive urinary output

d. all of the above

2. Caloric need is higher for children with congeni-

tal heart disease than for healthy children because

a. the metabolic rate is higher.

b. the antibody production is low.

c. the kidneys are malfunctioning.

d. all of the above.

3. Which of these nutrients are primarily responsi-

ble for renal overload?

a. water, oxygen

b. sodium, potassium

c. calcium, iron

d. phosphates, chlorides

4. Which of these foods are not tolerated well by

children with congenital heart disease?

a. fats and sugar in quantity

b. proteins

c. fluids in quantity

d. vitamin supplements

5. Which of these factors result in vitamin/mineral

deficiencies in children with congenital heart

disease?

a. amount of food consumed is too small to be

adequate

b. allergy to foods containing vitamins

c. nonprescription vitamins do not contain all the

child needs

d. a and c

6. The introduction of solid foods to a child with

congenital heart disease is delayed in order to

a. keep the sodium content in the diet low.

b. avoid the problem of diarrhea.

c. reduce the workload on the heart.

d. prevent dehydration.

7. Caretakers of children with congenital heart dis-

ease should be taught

a. to omit sodium from the diet.

b. principles of a balanced diet.

c. to read labels.

d. all of the above.

8. Which of these discharge procedures should the

nurse follow when a child with congenital heart

disease is going home?

a. Provide teaching and referrals for follow up.

b. Provide psychiatric counseling.

c. Provide special products.

d. All of the above.

9. Which of these guidelines provides appropriate

distribution of nutrients for the child with con-

genital heart disease?

a. 40% carbohydrates, 20% proteins, 30% fat

b. 35%–65% carbohydrates, 10% proteins,

30%–50% fat

c. 30% carbohydrates, 30% protein, 40% fat

d. none of the above

10. Which of the following statements best describes

a milliequivalent?

a. a metric unit of volume

b. amount of solute dissolved in a milliliter of so-

lution

c. concentration of an ion in solution

d. amount of solution in a metric unit

Matching

Match the dietary alteration at the left to the correct ra-

tionale at right.

11. MCT oil a. prevent dehydration

12. folic acid b. prevent renal over-

13. extra juices, water load

14. extra energy c. prevent vitamin 

supplements deficiency

15. limited sodium, d. provide adequate fat

potassium absorption

e. increase caloric intake
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True/False

Circle T for True and F for False.

16. T F A child with congenital heart disease may vol-

untarily reduce food intake.

17. T F The only cure for congenital heart disease is

successful surgery.

18. T F The child should weigh at least 30 pounds be-

fore surgery is performed.

19. T F Regular foods are not used at all for children

with congenital heart disease.

20. T F A congenital disease means that it is inherited.

21. T F Heart disease in children is readily identified at

birth.

22. T F The cause of congenital heart disease is un-

known.

23. T F The mortality rate for children with congeni-

tal heart disease is not as high for small chil-

dren as for larger ones.

24. T F Children with congenital heart disease tend to

be overdependent.

25. T F Children with congenital heart disease and

parents may need counseling for psychological

problems as well as dietary ones.

Situation

Teresa is eight months old and has a ventricular septal defect

(V.S.D., a common congenital heart defect). She needs to gain

a minimum of 10 pounds before she can have surgery to close

the hole in the septum.

26. The major nutritional management for this child

is to

a. provide essential nutrients that are easily

digested.

b. provide high calorie food and fluids without

overloading the kidneys.

c. provide small, frequent feedings rather than

three large meals.

d. all of the above.

27. List three suitable energy supplements for Teresa

that should assist in weight gain.

a.

b.

c.

28. Provide a one-day menu pattern that Teresa’s

mother may use to plan her food intake.

29. Describe four feeding problems Teresa’s mother

may encounter and solutions to each.

a.

b.

c.

d.

30. List four important dietary principles Teresa’s

mother should learn.

a.

b.

c.

d.
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Diet Therapy and Food Allergy

Multiple Choice

Circle the letter of the correct answer.

1. Maldigestion or malabsorption of food may be

termed

a. a food allergy.

b. malnutrition.

c. a food intolerance.

d. an immunological reaction.

2. Substances that trigger allergic reactions are

a. allergens.

b. enzymes.

c. antigens.

d. a or c.

3. Less than ____ of all people in the United States

have some form of food allergy.

a. 8%

b. 25%

c. 50%

d. 1%

4. Allergens are usually

a. food additives.

b. proteins.

c. sugars.

d. food preservatives.

5. Food allergies are more prevalent in

a. adolescence.

b. childhood.

c. adulthood.

d. b and c.

6. The most common food allergy in children is an

allergy to

a. nuts.

b. wheat.

c. soy.

d. cow’s milk.

7. The milk of choice for an infant from a family

prone to allergies is

a. cow’s milk.

b. soy formula.

c. breast milk.

d. evaporated milk.

Matching

Match the potential offender on the right with the food

source on the left. Answers may be listed more than once.

8. mayonnaise a. legumes

9. tartrazine b. corn

10. chocolate c. milk

11. tangerine d. eggs

12. pumpkin pie e. kola nuts

13. custard f. citrus fruits

14. licorice g. spices

15. corn syrup h. artificial food colors

True/False

Circle T for True and F for False.

16. T F Most people exhibit symptoms of a food allergy,

but are unaware that these symptoms are the

result of a food allergy.

17. T F Skin testing is an accurate method of detect-

ing food allergies.

18. T F An infant with a risk for developing allergies

should receive solid foods as early as possible.

19. T F Depending on the number of foods eliminated,

an antiallergic diet may be nutritionally inad-

equate.

20. T F Food allergies are relatively easy to diagnose

and confirm.

21. T F Once the offending food has been determined,

it should never be reintroduced into the pa-

tient’s diet.

22. T F Raw foods are more likely to be allergens than

the cooked form.

23. T F Occurrence of undeclared allergens usually

arises from cross-contamination of allergens

in ingredients or equipment used in the pro-

duction of products.

24. T F Current regulations require that all added in-

gredients be declared on the label including

allergens.
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Fill-in

25. To protect the consumers, both adults and chil-

dren, each FDA food inspector is asked to pay spe-

cial attention to the following when inspecting an

establishment that manufactures processed food

products:

a.

b.

c.

d.

Situation

Bobby is exhibiting the following symptoms: skin rash, diar-

rhea, and nasal congestion. His mother is concerned that he

may be allergic to something he is eating.

26. What would be your first course of action in de-

termining whether a food allergy is actually the

cause of the symptoms?

27. You notice that Bobby is routinely eating some of

the foods listed among the top ten offenders for

children. These are cow’s milk, wheat, eggs, and

corn. What would you suggest to Bobby’s mother

at this point?

28. From close monitoring of Bobby’s diet, it has

been determined that Bobby is allergic to cow’s

milk and wheat. Besides fluid milk, name five

sources of cow’s milk that Bobby may also be 

allergic to.

a.

b.

c.

d.

e.

Name five sources of wheat Bobby may need to

avoid.

f.

g.

h.

i.

j.

29. As Bobby grows older, should he try to reintro-

duce milk or wheat products back into his diet?

Why or why not?
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Diet Therapy and Phenylketonuria

Multiple Choice

Circle the letter of the correct answer.

1. Which of the following statements most accurately

describes the etiology of PKU (phenylketonuria)?

a. There is an inability to convert phenylalanine

into tyrosine.

b. There is a lack of synthesis of phenylalanine.

c. There is a lack of the essential amino acids.

d. There is a lack of leucine conversion to lysine.

2. The most serious effect of untreated PKU is

a. behavior disturbances.

b. convulsive seizures.

c. mental retardation.

d. reticulosarcoma.

3. Children with PKU usually have lighter com-

plexions, hair, and eyes than normal children

because of

a. their genetic makeup.

b. lack of tyrosine.

c. failure to thrive.

d. lack of amino acid metabolism.

4. Which of the following statements expresses the

dietary management of PKU children?

a. Rigidly restrict phenylalanine intake.

b. Make the diet very low in tyrosine.

c. Make the diet very low in galactose.

d. Omit phenylalanine and tyrosine entirely.

5. If treatment is started after retardation has oc-

curred, which of the following outcomes may be

expected?

a. Normal ability will return completely.

b. Retardation will continue, as the process is ir-

reversible.

c. Growth and development will slow or stop.

d. Normal ability will not return but the retarda-

tion will not proceed any further.

6. An infant should be provided with enough pheny-

lalanine to maintain a serum level of

a. 3–10 mg per 100 ml.

b. 10–29 mg per 100 ml.

c. 20–25 mg per 100 ml.

d. PKU infants should not have a serum

phenylalanine.

7. After the clinical condition of a one-year-old child

with PKU stabilizes, what information concerning

blood tests is most appropriate?

a. The blood should be tested twice weekly.

b. The blood should be tested daily.

c. The blood should be tested weekly.

d. The blood should be tested monthly.

8. The diet for PKU children must meet which of

these criteria?

a. Provide for normal growth and development.

b. Maintain phenylalanine within safe limits.

c. Permit liberalization to conform to culture.

d. a and b

9. The steps necessary for planning the diet for a

PKU child include which of these?

a. Determine age, weight, and activity level.

b. Determine daily phenylalanine required and

amount of protein to be given.

c. Determine calories received from formula,

milk, and food.

d. All of these steps are necessary.

10. Which of these techniques would promote dietary

compliance in a PKU child?

a. Remove all desserts until the child eats other

food.

b. Vary taste, texture, and variety within limits of

diet.

c. Increase the amount of milk in the diet.

d. Omit all snacks.

Matching

Match the foods at the left with their use in the PKU diet

at right.

11. meats a. permitted

12. Lofenalac b. prohibited

13. fruits c. limited

14. vegetables

15. cheese
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True/False

Circle T for True and F for False.

16. T F The only treatment for PKU is diet therapy.

17. T F Babies born with PKU can now be diagnosed

early enough to prevent serious side effects.

18. T F Once PKU has been diagnosed, all offending

substances must be omitted entirely from the

diet.

19. T F Emotional support for the family is an impor-

tant part of the management of PKU children.

20. T F The symptoms of PKU and cystic fibrosis are

very similar.

21. T F A baby with PKU can be successfully breast-

fed if the mother is willing to try.

22. T F PKU is self-limiting; the child will outgrow it.

23. T F Insufficient phenylalanine will result in men-

tal retardation.

24. T F Excessive phenylalanine will result in mental

retardation.

25. T F It is recommended that the special diet be dis-

continued by age four.

Situation

Terry is a three-year-old male who is seen in the pediatrician’s

office for a routine checkup. He has PKU but no other problems.

He is 40 inches tall and weighs 36 pounds. His mother asks for

a consultation with a dietitian because she believes it is time to

liberalize Terry’s diet. He still drinks Lofenalac and his mother

monitors all the food he eats, but lately he has been crying for

the hamburgers and hot dogs his father and older brothers eat.

He will also start nursery school soon. His phenylalanine level

is 9mg/100 ml of blood.

Circle the correct response.

26. a. Is the phenylalanine level acceptable? Yes No

b. Is Terry’s weight and height in normal range?

Yes No

27. What response would be appropriate regarding

liberalizing Terry’s diet?

a. “Yes, I agree it’s time he got other foods.”

b. “You may ask for a second opinion, but special-

ists agree that three years is too early.”

c. “Why don’t you stop feeding the others what

Terry can’t eat?”

d. “Do you think this is just a phase he’s going

through?”

28. Plan a one-day menu suitable for Terry.

29. What substances must be calculated in this diet to

make sure it is adequate and safe?

a. carbohydrate, protein, fat

b. phenylalanine, protein, calories

c. calcium, magnesium, iron

d. phenylalanine, vitamins, calories
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Diet Therapy for Constipation, Diarrhea,

and High-Risk Infants

Multiple Choice

Circle the letter of the correct answer.

1. Safe food(s) that may be used to combat constipa-

tion in infants include

a. prune juice.

b. 1 tsp sugar/4 oz formula.

c. strained apricots.

d. all of the above.

2. Recommended treatment for dry, hard stools in

an infant is to

a. increase formula feedings.

b. increase fluids.

c. increase laxative intake.

d. increase activity level.

3. Two types of constipation common in children

under five years old are

a. physiological and psychological.

b. anatomical and environmental.

c. psychological and anatomical.

d. environmental and physiological.

4. Parents may initiate a regular pattern of elimina-

tion by which of these methods?

a. Put the child on a regular schedule.

b. Increase foods with fluids and fiber.

c. Decrease formula to 80 percent of normal.

d. all of the above

5. If a child has diarrhea for several weeks, but con-

tinues to grow at a normal rate, the problem is

classified as

a. celiac disease.

b. chronic diarrhea.

c. acute diarrhea.

d. allergy diarrhea.

6. Which of these beverages contain high amounts

of both sodium and potassium?

a. orange juice

b. Pepsi Cola

c. skim milk

d. grape juice

7. The dietary management of diarrhea in children

includes all except which of these steps?

a. Restore fluid and electrolyte balance.

b. Use an elimination diet.

c. Restore adequate nutrition.

d. Increase the kcal content of the diet.

8. Added foods that will increase a one year old’s kcal

content when the child is recovering from diar-

rhea include

a. eggnog.

b. milkshakes.

c. strained cereal.

d. all of the above.

9. Caloric needs of the high-risk infant are

a. twice those of a normal infant.

b. three to four times those of a normal infant.

c. approximately six times those of a normal in-

fant.

d. the same as those of a normal infant; they have

little movement.

10. High-risk infants need large amounts of fluid for

all except which of these reasons?

a. They require extra essential amino acids.

b. They have a larger body water content than

normal infants.

c. Their kidneys can’t concentrate urine.

d. They have increased water evaporation.

11. First feedings for high-risk infants include

a. TPN.

b. fluid with extra calories.

c. 10 percent glucose IVs.

d. no feeding until stabilized.

12. A mother can breast feed her premature infant

when

a. the baby weighs more than 4 pounds.

b. the baby has sucking reflexes.

c. the baby gets additional supplements.

d. all of the above.
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True/False

Circle T for True and F for False.

13. T F Diarrhea is an infrequent occurrence among

infants and young children.

14. T F Infants and young children with diarrhea can

be managed at home unless dehydration

occurs.

15. T F Milk is high in sodium.

16. T F A hypotonic solution contains excess elec-

trolytes and glucose.

17. T F Low-residue diets are used after diarrhea has

subsided.

18. T F Tyrosine and cystine are essential amino acids.

19. T F Lytren is an essential amino acid especially for

children.

20. T F High-risk infants may be able to breast feed.

Matching

Match the term on the left to the definition that best de-

fines it.

21. Meconium a. substance that

22. Mucilage dissolves in water into

23. Benign ions

24. Electrolyte b. interrupted before

25. Prematurity maturity

c. not recurrent

d. dark green substance

in fetal intestine

e. aqueous gummy

substance

Match the characteristics of normal fecal material on the

right to the most likely type of feeding.

26. Commercial a. similar to adult

formula b. intense yellow, firm

27. Breast milk, c. highly variable

3 months d. golden, creamy 

28. Regular foods, texture

10 months e. compressed, pale 

29. Whole milk, yellow

10 months

30. Mixed diet 

(liquid, solid),

1 year
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Chapter 1

Multiple Choice

1. b

2. d

3. d

4. b

5. c

6. b

7. a

8. e

9. b

Matching

10. c

11. a

12. b

13. a

14. c

15. a. AI: adequate intake

b. EAR: estimated average requirement

c. IOM: Institute of Medicine

d. USHHS: U.S. Department of Health and

Human Services

e. %DV: % Daily Values

f. Discretionary Calorie Allowance: The remain-

ing amount of calories in a food intake pattern

after accounting for the calories needed for all

food groups using forms of foods that are fat-

free or low-fat and with no added sugars

g. Functional foods: “legal” conventional foods

(natural or manufactured) that contain bioac-

tive ingredients

h. Nutraceuticals: Adding a bioactive ingredient,

especially one with nutritional value to a di-

etary or an OCT drug

16. j

17. c

18. f

19. j

20. e

Situation

21. Her lunch fits MyPyramid’s recommendation.

22. a. bread

b. fruits

c. vegetables

d. meat

e. milk

23. a. ATP 1 outlined a major strategy for primary

prevention of coronary heart disease (CHD) in

persons with high levels of low-density lipopro-

tein (LDL) (Ͼ160 mg/dl) or borderline LDL of

130–159 mg/dl.

b. ATP 2 affirmed this approach and added a new

feature: the intensive management of LDL cho-

lesterol in persons with CHD. It set a new goal

of Ͻ 100 mg/dl of LDL.

c. ATP 3 maintains the core of ATP 1 and 2, but

its major new feature is a focus on primary

prevention in persons with multiple risk fac-

tors. It calls for more intensive LDL lowering

therapy in certain groups of people and recom-

mends support for implementation. This ap-

proach includes a complete lipoprotein 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 strate-

gies for promoting adherence. It recommends

treatment beyond LDL lowering in people with

high triglycerides.
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Chapter 2

1. c 9. b 17. F 25. T

2. d 10. a 18. T 26. T

3. a 11. c 19. T 27. T

4. b 12. c 20. T 28. b

5. b 13. b 21. F 29. b

6. d 14. a 22. F 30. b

7. a 15. c 23. F

8. c 16. b 24. T

Chapter 3

1. a 8. b 15. b 22. F

2. d 9. b 16. a 23. T

3. b 10. b 17. b 24. T

4. c 11. d 18. T 25. F

5. c 12. a 19. T 26. d

6. b 13. b 20. F 27. a

7. c 14. a 21. T

28. The missing nutrients in Lisa’s diet are all of

those listed in question #26. Therefore, any and

all of these foods need to be added to her diet:

Soy milk fortified with calcium and vitamin D,

rice and bean combinations, legumes, nuts, seeds

(i.e., date-nut breads), peanut butter sandwiches

and peanut butter cookies, corn and beans, meat

analogs, combined cereals and legumes, dark

green leafy vegetables such as kale, turnip greens,

mustard greens, oranges and orange juice.

Suggest: Vitamin B

12

supplements, perhaps

iron and use of iodized salt. As fiber content is

high, small frequent meals may be indicated.

Chapter 4

1. a 8. a 15. d 22. T

2. d 9. d 16. b 23. T

3. a 10. a 17. a 24. T

4. d 11. d 18. c 25. b

5. c 12. c 19. F 26. c

6. c 13. d 20. T 27. c

7. d 14. e 21. F

28. Any of these:

1. Use the recommended distribution of nutrients.

a. 50%–60% of total calories from 

carbohydrates—mainly from grains, 

fruits, and vegetables.

b. Protein for a teenage athlete at 1–1.5 g/kg of

body weight.

c. Remainder of total calories from fat.

2. No reduced caloric intake at all unless percent of

body fat exceeded normal range.

3. No vitamin/mineral supplements, no electrolyte

solutions, no bee pollen.

4. No carbohydrate loading for a teenager.

5. High-fluid intake, especially water, at all times be-

fore, during, and after a match. If sweet drinks are

used, they should be diluted.

Chapter 5

1. a 8. b 15. d 22. F

2. c 9. a 16. b 23. F

3. c 10. d 17. c 24. F

4. b 11. b 18. a 25. F

5. d 12. a 19. T 26. T

6. a 13. d 20. T 27. T

7. d 14. c 21. T 28. T

29. Storing uncovered and 24-hour advance salad

preparation accelerates vitamin loss due to oxida-

tion. Dicing potatoes and cooking ahead destroys

vitamins. The smaller the cut, the greater the

loss. Cooking foods in large amounts of water

over long periods of time increases vitamin loss

by leaching and oxidation.

30. The water-soluble vitamins, especially vitamin C

which is the least stable of the vitamins, were lost.

31. Ways to conserve nutrients include:

a. cook vegetables whole and unpared.

b. use cooking methods that shorten cooking

time.

c. use the smallest amount of water.

d. cook covered to use shortest cooking time

possible.

e. slice or cut fruits and vegetables just before use

to prevent oxidation.

Chapter 6

1. c 8. b 15. c 22. F

2. c 9. d 16. F 23. F

3. d 10. d 17. F 24. T

4. a 11. b 18. T 25. T

5. d 12. d 19. F 26. T

6. c 13. e 20. T 27. T

7. d 14. a 21. T 28. b

29. calcium 800 mg—See calcium table for food

sources.

iron 18 mg—See iron table for food sources.

30. a
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Chapter 7

1. d 8. d 15. a 22. F

2. b 9. d 16. b 23. F

3. d 10. b 17. T 24. T

4. b 11. d 18. T 25. T

5. d 12. c 19. T 26. F

6. d 13. d 20. T 27. T

7. a 14. c 21. T 28. a

29. 2750 ϭ present consumption. Using the mid-

range of 2000 calories, Mary’s intake is 750 kcal

per day in excess of output. 750 kcal ϫ 7 days per

week ϭ 5250 extra kcal per week. This is roughly

1

1

⁄2 lb per week weight gain. Estimate 6–7 lb per

month ϫ6 months. Mary will gain 36 to 42 lb by

the end of school.

30. c

31. While there are 22 items listed under responsibili-

ties of health personnel, 5 that are especially im-

portant in Mary’s case are:

a. Do not use any fad diets: a low-calorie diet that

contains essential nutrients is to be used. (#18)

b. Become familiar with behavior modification

techniques and use them to gain control of eat-

ing patterns. (#22)

c. Adopt a more healthful diet instead of giving

up certain foods. (#20)

d. Use a balanced diet, proper food preparation,

portion control, sound food guides. (#9)

e. Encourage regular exercise (daily), at the same

time as reducing quantity of food. (#15)

Note: #16, 19, and 21 are also important, so if you

listed any of those you may count them.

Chapter 8

1. d 8. b 15. a 22. F

2. d 9. c 16. T 23. T

3. b 10. b 17. T 24. T

4. b 11. b 18. T 25. T

5. b 12. c 19. F

6. b 13. b 20. F

7. a 14. b 21. F

Chapter 9

1. d 8. d 15. a 22. T

2. c 9. a 16. a 23. F

3. c 10. d 17. b 24. T

4. d 11. b 18. b 25. T

5. b 12. c 19. b 26. T

6. a 13. a 20. F

7. d 14. d 21. T

27. Lisa is striving for autonomy and it is reflected in

the eating behavior. As she struggles for control

she wants to do everything her way. It is a phase

that will pass.

28. a. What and how much food does the child eat

per day?

b. Is her weight normal for her height/age?

c. Is she gaining at a regular, slow, steady rate?

d. Do other physical characteristics appear nor-

mal (hair, eyes, teeth, etc.)?

e. Does she appear to be a happy child?

29. The growth rate has slowed since last year and her

appetite has diminished. Accordingly, she does

not need as much food as during her first year of

life.

30. a. “Food jags” are common at this age. As long as

the food is nutritious, the grandmother should

not be concerned.

b. Children are no longer forced to “finish every-

thing” because obesity is a problem to be

avoided at any age, but especially early child-

hood. After a reasonable time, remove the food

from the table without comment.

Chapter 10

1. d 8. a 15. b 22. F

2. e 9. d 16. c 23. T

3. e 10. e 17. F 24. T

4. a 11. c 18. F 25. F

5. c 12. d 19. F 26. F

6. a 13. d 20. F

7. d 14. c 21. F

27. Anorexia, increase or decrease intestinal motility,

change absorption and metabolism of nutrients,

nausea, vomiting, damage intestinal walls.

28. Antidepressants, antihistamines, oral contracep-

tives and alcohol (small amounts only)

29. Amphetamines, Cholinergic agents, some 

expectorants and narcotic analgesics (Elderly:

tranquilizers)

30. Penacillamine, streptomycin, KCL, vitamin B

complex in liquid form and some chemotherapies

31. Cough syrup, expectorants, elixirs

32. Antibiotics and parenteral drug solutions
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Chapter 11

1. e 2. i 3. a

4. a. Define dietary supplements and dietary ingre-

dients.

b. Establish a new framework for assuring safety.

c. Outline guidelines for literature displayed

where supplements are sold.

d. Provide for use of claims and nutritional sup-

port statements.

e. Require ingredient and nutrition labeling.

f. Grant the FDA the authority to establish good

manufacturing practice (GMP) regulations.

g. Require the formation of an executive level

Commission on Dietary Supplement Labels.

h. Establish an Office of Dietary Supplements

within the National Institutes of Health.

5. a. Detect fraudulent products and deceptive

advertising.

b. Purchase quality products if they intend to use

supplements.

c. Read product labels.

d. File a report if side effects are experenced.

e. Recognize that dietary supplements can cause

harm and the reasons they can be harmful.

f. The types of reactions that may occur.

g. Reduce the chances of suffering adverse effects

from supplement use.

6. a. Raw impurities

b. Excess levels of ingredients used

c. Allergic reactions to some ingredients

d. Systemic poisoning

e. Overdosing oneself

f. Negative reactions in some individuals because

of a specific sensitivity

g. Safety of the product has not been carefully

evaluated

7. a. A product (other than tobacco) that is intended

to supplement the diet that bears or contains

one or more of the following dietary ingredi-

ents: a vitamin, a mineral, an herb or other

botanical, an amino acid, a dietary substance

for use by humans to supplement the diet by

increasing the total daily intake, or a concen-

trate, metabolite, constituent, extract, or com-

binations of these ingredients.

b. A product intended for ingestion in pill, cap-

sule, tablet, or liquid form.

c. The supplement is not represented for use as a

conventional food or as the sole item of a meal

or diet.

d. It is labeled as a “dietary supplement.”

e. It includes products such as an approved new

drug, certified antibiotic or licensed biologic

that was marketed as a dietary supplement or

food before approval, certification, or license

(unless specifically waived).

8. a. Net quantity of contents (e.g., “60 capsules”).

b. Structure-function claim and the statement

“This statement has not been evaluated by the

Food and Drug Administration.”

c. “This product is not intended to diagnose,

treat, cure, or prevent any disease.”

d. Directions for use (e.g., “Take one capsule

daily.”).

e. Supplement Facts panel (lists serving size,

amount, and active ingredient).

f. Other ingredients in descending order of pre-

dominance and by common name or propri-

etary blend.

g. Name and place of business of manufacturer,

packer, or distributor (address to write for

more product information).

9. a. A review of the scientific evidence.

b. An authoritative statement from certain scien-

tific bodies, such as the National Academy of

Sciences.

10. a. Dietary ingredients in “significant amount.”

b. Nutritional ingredients with % RDI.

c. Nonnutritional ingredients without % RDI.

d. Quantity per serving for each dietary ingredi-

ent (or proprietary blend).

e. Source of dietary ingredients as appropriate.

11. a. In what form the product should be taken:

orally, or is it digested to inert forms?

b. How much of the substance is in the product

and does it contain the active ingredient?

12. a. mild gastrointestinal complaints

b. headaches

c. dizziness

d. palpitations

e. allergic skin reactions

13. T 23. T 33. T

14. F 24. T 34. T

15. F 25. T 35. T

16. T 26. F 36. F

17. T 27. T 37. T

18. T 28. T 38. T

19. T 29. F 39. F

20. T 30. T 40. T

21. T 31. T 41. F

22. F 32. T 42. T
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Chapter 12

1. a. alone

b. in combination with other alternative 

therapies

c. in addition to conventional therapies

2. a. alternate medicine systems

b. mind-body interventions

c. biologically based treatments

d. manipulative and body-based methods

e. energy therapy

3. Any five of the following: ongoing sad mood; loss

of interest or pleasure in activities that the person

once enjoyed; significant change in appetite or

weight; oversleeping or difficulty sleeping; agita-

tion or unusual slowness; loss of energy; feelings

of worthlessness or guilt; difficulty “thinking,”

such as concentrating or making decisions; or re-

current thoughts of death or suicide.

4. a. What benefits can be expected from this

therapy?

b. What are the risks associated with this

therapy?

c. Do the known benefits outweigh the risks?

d. What side effects can be expected?

e. Will the therapy interfere with conventional

treatment?

f. Is this therapy part of a clinical trial, if so, who

is sponsoring the trial?

g. Will the therapy be covered by health insurance?

5. Body, mind, spirit, and strives to restore the in-

nate harmony of the individual.

6. In large doses produces the symptoms of an ill-

ness, in very minute doses cures it.

7. a. herbal therapies

b. orthomolecular therapies

c. biological therapies

8. F 20. T 32. T

9. T 21. T 33. T

10. T 22. T 34. F

11. T 23. T 35. F

12. T 24. T 36. T

13. T 25. T 37. T

14. T 26. T 38. T

15. T 27. T 39. T

16. T 28. T 40. T

17. T 29. T 41. T

18. T 30. T

19. T 31. T

Chapter 13

1. a 9. b 17. F 25. F

2. a 10. c 18. T 26. b

3. d 11. b 19. T 27. c

4. d 12. a 20. F 28. b

5. d 13. b 21. T 29. b

6. b 14. a 22. T 30. a

7. a 15. a 23. F

8. a 16. F 24. T

Chapter 14

1. b 8. b 15. a 22. F

2. c 9. d 16. b 23. T

3. b 10. c 17. d 24. a

4. d 11. d 18. e 25. d

5. c 12. a 19. F 26. d

6. d 13. b 20. T 27. a

7. d 14. c 21. F

28. The most common diet modifications are alter-

ations in basic nutrients, energy value, texture, and

seasonings. James needs an alteration in basic nu-

trients and energy value. Unless further assessment

reveals a need for additional adjustments, the diet

prescription should be a high carbohydrate, high

protein, high vitamin, moderate fat, regular diet

containing approximately 3500 calories.

29. Rationale: to restore and maintain nutritional

status: James is underweight, apparently mal-

nourished, and injured.

30. c

Chapter 15

1. a 8. c 15. T 22. T

2. c 9. d 16. F 23. T

3. a 10. d 17. F 24. T

4. d 11. b 18. T 25. F

5. a 12. c 19. F

6. d 13. d 20. F

7. b 14. a 21. F

26. Because of extensive injuries and surgery, this pa-

tient is in a hypermetabolic state. She needs to be

maintained at the high rate of TPN.

27. No. Patients are never placed on reduction diets

until after healing has taken place. Other mea-

sures to relieve breathing must be considered.

28. See Table 13-1.

29. See Nursing Implications, Chapter 13.
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Chapter 16

1. d 9. b 17. F 25. F

2. a 10. c 18. T 26. b

3. d 11. b 19. F 27. c

4. d 12. d 20. T 28. a

5. c 13. c 21. F 29. d

6. d 14. e 22. F 30. b

7. d 15. a 23. F

8. d 16. T 24. T

Chapter 17

1. b 5. a 9. c 13. b

2. a 6. d 10. b

3. d 7. a 11. b

4. c 8. a 12. b

14. A high-fiber diet promotes better and faster elimi-

nation, decreasing pressure on the intestines and

helping to prevent future inflammation.

15. High-fiber diets rapidly eliminate residue from

the intestine, so that it is subjected to less bacter-

ial action and harmful by-products remaining

against the mucosal lining.

16. a. diabetes

b. sleep apnea

c. obesity-related heart problems

17. a. long-term healthy eating behaviors

b. regular physical exercise

18. a. Vomiting occurs because the small stomach is

overly stretched by food particles that have not

been chewed well.

b. Bypass surgeries cause the stomach contents

to move too rapidly through the small

intestines.

19. The procedure causes food to bypass the duode-

num and jejunum.

20. Calcium, iron and fat-soluble vitamins (A, D, E,

K). In some patients, B

12

is also added.

21. T 25. F 29. b

22. T 26. T 30. d

23. F 27. F 31. d

24. T 28. T

32. Any three of these: restore nutritional deficits, pre-

vent further losses, promote healing, repair and

maintain body tissue, improve chances for recovery.

33. a. fluid intake and output

b. nutrient intake (amount of protein especially

important, and vitamins)

c. caloric intake and weight changes

Chapter 18

1. d* 8. c 15. g 22. T 29. c

2. c 9. d 16. f 23. T

3. a 10. a 17. a 24. T

4. d 11. e 18. F 25. b**

5. d 12. c 19. T 26. b

6. b 13. d 20. F 27. b

7. a 14. b 21. F 28. d

*(250 ϫ 4) ϩ (100 ϫ 4) ϩ (70 ϫ 9) ϭ 2030

**70 lb ÷ 2.2 ϭ 32 kg (rounded)

80 g protein Ϭ 32 kg ϭ 2.5 g/kg body weight

(150 ϫ 4) ϩ (80 ϫ 4) ϩ (50 ϫ 9) ϭ 1370 calories

Chapter 19: Part I

1. a 9. d 17. d 25. T

2. a 10. b 18. e 26. c

3. d 11. d 19. a 27. d

4. d 12. c 20. T 28. d

5. d 13. e 21. F 29. b

6. a 14. a 22. T 30. c

7. a 15. b 23. F

8. c 16. c 24. T

Chapter 19: Part II

1. b 7. a 13. T 19. T

2. c 8. b 14. T 20. T

3. b 9. c 15. T 21. T

4. c 10. d 16. F

5. c 11. a 17. F

6. a 12. F 18. T

22. boiled or poached, three times a week

23. fruit, fresh or in natural juice

24. omit, substitute chicken or tuna

25. omit, substitute fruit

26. use low-fat cottage cheese only

27. omit, use a fresh spinach or other dark green

salad

28. substitute sherbet within the caloric allowance

29. no alteration necessary

30. b

31. a

32. c
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Chapter 20

1. b 9. d 17. F 25. e

2. b 10. a 18. T 26. a

3. b 11. b 19. F 27. c

4. d 12. b 20. T 28. d

5. d 13. b 21. T 29. b

6. b 14. T 22. F 30. a

7. b 15. T 23. d 31. b

8. a 16. T 24. b 32. c

Chapter 21

1. e 2. e 3. f 4. c 5. d

6. Any 10 of the following: anorexia, weakness, early

satiety, nonintentional weight loss, loss of muscle

and fat stores, decreased mobility and physical ac-

tivity, nausea, vomiting, dehydration, edema,

chronic diarrhea or constipation, pain, fever,

night sweats, dysphagia, candidiasis, malabsorp-

tion, or dementia.

7. Three of the following: fatigue, anemia, cachexia,

hypogeusia, dysgeuisa, xerostomia, dysphagia,

stomatitis, fever, altered metabolic rate, infection,

nausea, vomiting, or anorexia.

8. a. surgery

b. radiation

c. chemotherapy

d. combination of any of the above

9. a. bone marrow

b. hair follicles

c. GI tract

10. a. thorough personal nutrition assessment

b. vigorous nutrition therapy to maintain good

nutritional status and support

c. revision of care plan as individual status

changes

11. Sore mouth, dysgeusia, hypogeusia, low salivary

production, candidiasis

12. Any four of the following: Toxic at high levels, in-

creasing problems with skin, bone, central nerv-

ous system, nausea, hair loss, and depleted

immune function

13. T 20. F 27. F 34. T

14. T 21. T 28. F 35. F

15. T 22. F 29. F 36. F

16. F 23. T 30. T 37. T

17. T 24. F 31. T 38. F

18. F 25. F 32. F 39. T

19. T 26. F 33. T 40. F

Chapter 22

1. a 5. a 9. c

2. d 6. b 10. d

3. c 7. a

4. b 8. d

11. Untreated hypercalcemia can lead to:

a. kidney failure

b. high blood pressure

c. seizures

d. hearing loss

12. Treatment for acute hypercalcemia may include:

a. intravenous fluid therapy with saline

b. intravenous diuretic medications and repal-

cement of all loss of sodium, magnesium, and

postassium

c. replacement of any excessive urine loss by fluid

(intravenous saline)

d. implement of a low-calcium diet.

13. Nutritional education programs for mental pa-

tients that have been proven successful include:

a. teaching some basic facts and skills about food

budgeting, purchasing, and preparation

b. teaching principles of nutritional needs

c. teaching known effects of drugs on nutritional

status.

14. F 19. T 24. T

15. F 20. T 25. T

16. T 21. T 26. T

17. T 22. F 27. F

18. F 23. T 28. T

29. Any 8 of these: blood shot eyes, broken blood ves-

sels on face, decayed teeth, bruises on hand, sore

throat, swollen salivary glands, intestinal prob-

lems, fatigue, cessation of menses (women),

esophageal tears, rupture of gastric mucosa

30. Any 5 of these: compulsive overeating, anxiety,

emotional problems, weight cycling, loss of lean

body mass, lowered BMR, altered body composition

Chapter 23

1. d 8. d 15. b 22. T

2. c 9. d 16. c 23. T

3. d 10. b 17. a 24. F

4. c 11. d 18. T 25. T

5. c 12. b 19. F 26. b

6. b 13. c 20. F 27. d

7. c 14. a 21. F 28. a
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Chapter 24

1. c 8. c 15. f 22. T

2. a 9. d 16. a 23. T

3. b 10. d 17. T 24. T

4. d 11. c 18. F 25. T

5. a 12. b 19. T 26. T

6. a 13. d 20. F 27. F

7. d 14. e 21. F 28. b

29. a. He cannot absorb the fat-soluble vitamins until

they are made water-miscible.

b. These are effective in assisting the patient to

utilize more of his ingested food.

c. Medium-chain triglyceride supplements are

better tolerated than regular fats and therefore

increase caloric intake.

d. He has a fever; also extra fluids help dissolve

the mucus collection. Note: Extra salt may also

be needed.

30. a. The essentials of the daily food guide.

b. How to make appropriate substitutions for

high-fat and poorly tolerated foods.

c. How to keep an accurate food record for assess-

ment and follow up care.

d. The essentials of low-fat cookery and cooking

with medium-chain triglycerides.

31. a. Maintain adequate nutrition (see Nursing

Implications #1, a–e).

b. Promote growth and development through ad-

equate nutrition.

c. Provide support to the family.

d. Educate the child and its family (see Nursing

Implications, #4, a–e).

Chapter 25

1. c 8. b 15. a 22. F 29. T

2. d 9. d 16. b 23. F

3. a 10. b 17. a 24. T

4. a 11. a 18. b 25. T

5. b 12. b 19. a 26. F

6. c 13. b 20. a 27. T

7. a 14. a 21. T 28. F

30. Weight at present. Signs of dehydration, social be-

havior at present. Deviations (loss) of weight.

Eating behaviors (anorexia, hunger, etc.). Any

physical signs of malnutrition.

31. d

32. Daily meal pattern (amounts and textures appro-

priate for 18-month-old child): Meat, fish, poultry

or meat substitute; potato, rice, grits, sweet pota-

toes, vegetables (any appropriate for age); fruit

(any appropriate for age); special low gluten bread

or cornbread, margarine; milk.

Between-meal snacks: Chocolate, Kool-Aid,

cornstarch, rice or tapioca pudding; fruits or

juices, sherbet, gelatin, cheese (no cheese foods);

cookies/cakes from low gluten, rice or arrowroot

flour.

33. a. low protein (gluten) flour, cookies, pastas

b. MCT

c. water-miscible vitamins

34. a

Chapter 26

1. d 8. a 15. b 22. T

2. a 9. b 16. T 23. T

3. b 10. b 17. T 24. T

4. a 11. d 18. T 25. T

5. d 12. c 19. F 26. d

6. c 13. a 20. F

7. d 14. e 21. F

27. a. Extra carbohydrate: karo syrup or polycose

b. Extra fats: MCT and corn oil

c. Extra low protein, low electrolyte formula in

addition to solids

28. Breakfast: 3 oz juice; 2 tbsp salt-free cereal; 

1 slice toast

Lunch and dinner: 2 tbsp mashed or junior veg-

etables; 1 oz chopped or ground meat; 2–3 tbsp

soft mashed or pureed fruit; 1 tbsp mashed potato

Snacks: Any high calorie, low protein, low sodium

beverages or formulas, such as SMA.

29. Problems: Crying; refusing to eat; using food to get

their way; becoming too tired to eat; turning blue.

Coping: Stay calm; avoid overconcern; do not “in-

validize”; be consistent; don’t feed when the child

is tired; divide food into small feedings; foster in-

dependence as soon as possible.

30. All nursing implications should be reinforced for

the mother to assist her in competently caring for

Teresa at home. See also Nursing Implications,

Chapter 24.
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Chapter 27

1. c 7. c 13. c, d 19. T

2. d 8. b* 14. a 20. F

3. a 9. h 15. b 21. F

4. b 10. e 16. F 22. T

5. b 11. f 17. F 23. T

6. d 12. c, d, g 18. F 24. F

*(if made from corn oil, d)

25. To protect the consumers, both adults and chil-

dren, each FDA food inspector is asked to pay spe-

cial attention to the following when inspecting an

establishment that manufactures processed food

products.

a. product development

b. receiving

c. equipment

d. processing

26. Have Bobby’s mother keep a detailed food record

of everything Bobby eats for a certain time period.

27. Although diagnosing food allergies is difficult, the

elimination diet is probably the most successful.

Bobby’s mother should try eliminating the four

foods one at a time. When symptoms disappear, try

reintroducing one food at a time until symptoms

reappear, the food causing the reappearance of

symptoms may be the offender. Make sure Bobby

receives substitutes for the foods removed from his

diet, i.e., soy milk for cow’s milk, rice products for

wheat products, to avoid nutritional inadequacies.

28. a. ice cream

b. cheese

c. custard

d. cream and cream foods

e. yogurt

f–j. any of the following: most baked goods,

cream sauce, macaroni, noodles, pie crust,

cereals, chili, breaded foods

29. Bobby should try to reintroduce these foods into

his diet occasionally because allergies may fade

over time.

Chapter 28

1. a 8. d 15. b 22. F

2. c 9. d 16. T 23. T

3. b 10. b 17. T 24. T

4. a 11. b 18. F 25. F

5. d 12. a 19. T

6. a 13. a 20. F

7. c 14. c 21. F

26. a. Yes b. Yes

27. b

28. Your choice; however, the menu pattern will fol-

low these guidelines.

Breakfast: fruit, 1 serving; allowed cereal, 

1

⁄2 c;

Lofenalac, 8 oz.

Lunch: fruit, 1 serving; green vegetable, 1 serving;

starchy vegetable, 1 serving; crackers (4); butter or

margarine; 2 tbsp allowed dessert; Lofenalac, 4 oz.

Snacks at 10, 2, and bedtime: fruit; arrowroot

cookies (5); Lofenalac, 4 oz.

Dinner: green vegetable, 1 serving; vegetable

soup, 

1

⁄4 c; potato, 

1

⁄2 c; butter or margarine; 

2 tbsp allowed dessert; Lofenalac, 8 oz.

29. b

Chapter 29

1. d 9. b 17. T 25. b

2. b 10. a 18. T 26. e

3. c 11. c 19. F 27. d

4. d 12. d 20. T 28. a

5. b 13. F 21. d 29. b

6. c 14. T 22. e 30. c

7. b 15. T 23. c

8. c 16. F 24. a
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Index

Abortion, 148

Absorption, 162, 166

Acculturation, 217

Acesulfame K, 51

Acid-forming minerals, 80

Acidosis, 233, 308

Activity level, 12

Acuity, 336

Acupuncture

clinical studies of, 196–197

explanation of, 191, 193, 196

Food and Drug Administration on, 197

Acute hypocalcemia, 91

Acute nephrotic syndrome, 307

Acute renal failure, 307, 309–310

Additive drug actions, 159

Adenocarcinoma

celiac disease and, 374

explanation of, 320

Adequate diet, 3

Adequate Intake (AI), 3, 5

Adipose tissue, 107

Adolescents. See also Children

acne in, 145

anemia in, 145

body-mass index for, 444, 445

cardiovascular concerns in, 145

cystic fibrosis in, 365

dental caries in, 145

eating behaviors of, 26

eating disorders in, 345

nutritional needs of, 143

nutrition education for, 145–146

obesity in, 144–145

physical development in, 144

pregnancy in, 131, 145, 156

stature-for-age charts for, 442, 443

substance use by, 144

weight-for-age charts for, 440, 441

Adulterated, 172

Adulthood. See also Elderly individuals

effects of stress in, 155

nutritional needs during, 147–148, 154

physical exercise in, 153, 154

Adult Treatment Panel (ATP) (National

Cholesterol Education Program), 21

Advertisements, false, 151

African Americans

coronary heart disease risk in, 252

eating patterns of, 30

Age

basal metabolic rate and, 101

calorie intake based on, 12

Aging. See Elderly individuals

AI. See Adequate Intake (AI)

AIDS (acquired immunodeficiency

syndrome). See also HIV (human

immunodeficiency virus)

in children, 330

diet management for, 328–330

explanation of, 320, 327

food-borne illness in patients with, 331

food service and sanitary practices with

patients with, 330–331

neoplasm risk and, 327

nutritional issues related to, 321, 328

Albuminuria, 305

Alcoholic consumption. See also

Substance abuse

by adolescents, 144

Dietary Guidelines recommendations

for, 8

drug therapy and, 163, 165

in elderly individuals, 149

MyPyramid recommendations for, 11

during pregnancy, 133, 406

weight management and, 111

Alcoholism

in elderly individuals, 149

pancreatitis and, 298

Aldosterone, 85

Alkaline-forming minerals, 80

Allergies

breastfeeding and, 385

in children, 142, 384–385

drug therapy for, 425

explanation of, 384

food, 384–390

in infants, 136

Alpha-glucose inhibitor, 285

Alternative medicine

acupuncture as, 196–197

background of, 192

evaluation of research on, 199–200

laetrile as, 197–198

nursing implications for, 199–200

St.-John’s-wort as, 198–199

types of, 193–195

Alternative therapies, 191

Ambulatory, 234

Amebiasis, 208

Amenorrhea, 336

American Diabetes Association, food

exchange system of, 15, 218–219, 278,

279

American Dietary Guidelines, 5

American Dietetic Association

Food Exchange Lists of, 15

food exchange system of, 218–219

registration with, 219

Amino acids. See also Protein

dietary requirements for, 37, 39–40

essential, 36, 37, 395

explanation of, 35, 36

nonessential, 36, 37

Amino acid supplements, 38

Amitripthyline (ELAVIL), 429

Amygdalin, 197

Amylase, 363

Analgesic drugs, 425–426

Anemia. See also Iron deficiency

in adolescents, 145

in children, 136, 140

iron-deficiency, 140, 385

megaloblastic, 132

in pregnant women, 133

Angina pectoris, 130

Angioedema, 383

Angiotensin converting enzyme (ACE), 427

Angiotensive II, 306–307

Anorexia, 354

Anorexia nervosa

clinical manifestations of, 345

explanation of, 100, 345

hospital feeding for patients with,

345–346

nursing implications for, 346

Antabuse, 163

Anthropometric measurements

of children, 354

explanation of, 99–100, 106, 119

function of, 120

illustration of, 121

Anti-, 160

Anti-anxiety drugs, 429

Antibacterials, 427–428

Antibiotics

explanation of, 427–428

vitamin K and, 162

Antibodies, 36, 384

61370_INDx_557_572.qxd 4/20/09 11:15 AM Page 557

558 INDEX

Antibody IgA, 384

Anticoagulants, 427

Antidepressant drugs, 429

Antidumping diet, 266, 267

Antiemetics, 261

Antifungals, 428, 430

Antigen-antibody response, 305

Antihistamines, 425

Antioxidants

explanation of, 67–68

foods containing, 68

as preservatives, 69

as protection against free radicals, 67–68

Antipyretic drugs, 425

Anxiety, 428–429

Apolipoproteins, 247

Appetite

drug therapy and, 160

function of, 28

ARC (AIDS-related complex), 320

Arthritis

development of, 148

drug therapy for, 425–426

Artificial food colors, 388

Ascites, 217, 292

Ascorbic acid. See Vitamin C (ascorbic

acid)

Asian Americans

eating patterns of, 30–31

sample menus for, 421, 422

Aspertame, 51, 165

Aspiration, 261

Aspirin, 163

Assessment, 120, 354. See also Nutritional

assessment

Asthena, 320

Asthma

drug therapy for, 426

explanation of, 383

Atherosclerosis

in elderly individuals, 149

explanation of, 48, 245, 277

hyperlipidemia and, 249

on-insulin-dependent diabetes mellitus

and, 278

Athletes. See also Physical activity

carbohydrates and, 52

iron deficiency in, 93

protein supplements and, 36

water requirements for, 93

Athrophy, 369

Attention deficient hyperactivity disorder

(ADHD), 167

Axotemia, 305

Ayurveda medicine, 193

Azotorrhea, 362

Baby bottle syndrome, 263

Bacillius cereus, 206

Bacteria

explanation of, 203

food temperature and, 204, 208

Bariatric surgery, 272–273, 301

Basal metabolic rate (BMR)

in adolescents, 143

decline in, 148

explanation of, 100, 106

factors that effect, 101

Basal metabolism, 100, 101

B cells, 320

Beans, 10

Benign, 402

Beta blockers, 426–427

Beta-carotene, 68

Beverages

ascorbic acid in, 70–71

sports, 154–155

Biguanide, 285

Bile acid, 253

Bile salts, 48

Bioactive ingredients, 21–22

Bioavailability, of drugs, 160

Bioelectromagnetic-based therapies, 194

Biological-based therapies, 191, 194

Biological symbolism, 26, 27

Biological value of protein (BV), 36, 39

Biotin, 71

Bipolar disorder, 198

Birth defects, 132

Blood glucose, 50–51

Blood tests

to detect allergies, 386

to determine nutritional status, 123

Blood urea nitrogen (BUN), 305

BMI. See Body mass index (BMI)

BMR. See Basal metabolic rate (BMR)

Body-based methods, 191, 194

Body composition

in adults, 148

basal metabolic rate and, 101

explanation of, 100

measurements of, 105–106

Body mass index (BMI)

for adults, 413–415

for children, 444, 445

explanation of, 100, 105, 106, 300

gallstones and, 300

Body temperature, 101

Botanical ginko, 22

Botulinum toxin, 205

Botulism, 205

Bowel functions, 340

Breastfeeding. See also Lactation

allergies and, 385

drug therapy and, 165–166

fish consumption and, 57

for high-risk infants, 407, 408

nutritional benefits of, 134–135

psychological benefits of, 135

Bronchitis, 383

Bronchodilators, 426

Buddhists, 26

Bulimia nervosa

causes of, 100

explanation of, 347

management of, 347–348

BUN. See Blood urea nitrogen (BUN)

Burn patients

enteral and parenteral feedings for,

337–338

nursing implications for, 338

nutritional care for, 336–337

protein and calorie needs of, 337, 340

teamwork to care for, 338

Burns, 336

Cachexia, 261, 320

Caffeine, 165

Calcification

celiac disease and, 374

explanation of, 234

Calcium

absorption of, 81

characteristics of, 82

drug therapy and excretion of, 161

explanation of, 81

immobilized patients and excessive, 340

kidney stones and, 314, 315

osteoporosis and, 149, 175

Calcium deficiency

effects of, 91

incidence of, 26

osteoporosis and, 81, 83–84 (See also

Osteoporosis)

Calcium stones, 314, 340. See also Kidney

stones

Calculi, 292

Caloric density, 100

Caloric intake

for adolescents, 145

for anorexia patients, 346

for burn patients, 337

calculation of, 102–104

for children, 142

for diabetic individuals, 280, 281

for immobilized patients, 340

for kidney patients, 310

recommendations for, 6–7, 10–12

sample menus based on, 13–14

for weight management, 111

Calories (cal)

body fat and, 101–102

in commonly consumed foods, 56

explanation of, 3, 100

on food labels, 18

for surgical patients, 237, 239, 240

Calories Plus, 364

Campylobacter jejuni, 206

Campylobacterosis, 206

Cancer

body’s response to, 322

chemotherapy for, 323

diet and nutrition recommendations to

prevent, 149

diet therapy for, 321, 323–325

explanation of, 320–321

folic acid and, 178

liver, 295

methotrexate and, 178
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nursing implications for, 325

nutritional status and, 321

radiotherapy for, 322–323

surgery for, 322

tools for detection of, 320

Candidiasis, 320

CAPD. See Continuous ambulatory

peritoneal dialysis (CAPD)

Capillary walls, 234

Carbohydrate loading, 52

Carbohydrates

athletic activities and, 52

for burn patients, 337

classification of, 49

cystic fibrosis and, 364

deficiency in, 51

explanation of, 48

food sources for, 51

functions of, 49–51

health issues related to, 52–53

recommendations for, 8, 51

sources of, 51, 52

storage of, 51

for surgical patients, 235, 240

weight management and, 111

Carcinoma, 320

Cardiac cachexia (CC), 255–256

Cardinogen, 320

Cardiovascular disorders. See also

Coronary heart disease (CHD)

adolescents and, 145

background on, 246

cholesterol and, 247–249

current consensus related to, 246–247

dietary management for, 249–251

drug therapy for, 252, 253, 426–427

explanation of, 245

fish oils and, 252

lipids and, 55, 247–255

metabolic syndrome and, 249–250, 254

nursing implications for, 252–253

risk factors for, 247

risk for, 250, 252

Carotene, 62

Casein, 354

Casein hydrolysate, 394

Catazym, 363

CCPD. See Continuous cyclic peritoneal

dialysis (CCPD)

Celiac disease

complications of, 374

diet management for, 370–372

explanation of, 370

nursing implications for, 371, 374–375

patient education on, 371

sample meal plan for, 373

screening for, 374

Cellular immunity, 320

Cellulose, 48

Central nervous system (CNS)

effect of excessive vitamins and minerals

on, 165

explanation of, 160, 306

Cerebrovascular accident (CVA)

diet therapy following, 258, 259

explanation of, 245–246

Cereus food poisoning, 206

Challenge diet, 383

CHD. See Coronary heart disease (CHD)

Cheilosis

in celiac patients, 370

explanation of, 62, 369

Chelate, 160

Chemotherapy

explanation of, 320, 323

side-effects of, 322, 323

Children. See also Adolescents; Infants

AIDS in, 330

allergies in, 142, 384–387

behavioral patterns of hospitalized, 355

body mass index for, 444, 445

caloric intake for, 142

celiac disease in, 370, 374

congenital heart disease in, 378–381

constipation in, 402–404

cystic fibrosis in, 362–365

dental caries in, 140, 262–263

diabetes in, 283

diarrhea in, 404–405

diet therapy for, 357–358

eating behaviors of, 26

fish consumption by, 57

home nutritional support for, 358–359

iron-deficiency anemia in, 140, 142

menus for, 143, 144

nursing implications for ill, 356, 359

nutritional and dietary care of sick, 354

nutritional issues related to, 139–142

nutritional requirements for, 142–143

obesity in, 135, 136, 141

phenylketonuria in, 394–398

protein deficiency in, 43

protein intake for, 142

sample menus for, 143, 144

snack foods for, 141

stature-for-age charts for, 442, 443

teamwork in care of, 355–356

vegetarian diet for, 40

weight-for-age charts for, 440, 441

weight-for-stature chart for, 446, 447

Chinese Americans

dietary deficiencies among, 32

eating patterns of, 30–31

Chinese medicine, 193, 196. See also

Acupuncture

Chlorine, characteristics of, 86

Cholecalciferol. See Vitamin D

(cholecalciferol)

Cholecystectomy, 292, 298

Cholecystitis, 292, 298

Cholecystokinin, 298

Cholelithiasis, 292, 298

Cholera, 206

Cholesterol

cardiovascular disorders and, 247–249

coronary heart disease and, 58, 252

criteria for treatment intervention, 

246–247

drug therapy to manage, 252, 253

explanation of, 48, 55, 246, 247, 292

HDL, 248

LDL, 57, 58, 247–249, 252

lipid disorders and, 247–248

in meat, poultry, and seafood, 251

physical activity and, 154

recommendations to reduce, 57

Cholinergic, 262

Christians

Holy Communion and, 26

religious beliefs affecting diet of, 31

Chronic dieting syndrome, 347

Chronic disease, 5

Chronic obstructive pulmonary disease

(COPD), 362

Chronic renal failure (CRF), 306, 307

Chronic renal insufficiency, 309

Chronic salicylate therapy, 163

Cirrhosis

explanation of, 293

nursing implications for, 296

stages of, 293–294

Citrus fruits, 388

Clear-liquid diets, 221, 224

Cleft lip, 262

Cleft palate, 262

Clonidine (CATAPRES), 429

Clostridium perfringens, 205

CNS. See Central nervous system (CNS)

Cobalamin. See Vitamin B

12

(cobalamin)

Cobalt, 89

Cocaine, 406

Coenzymes, 62, 234

Collagen, 62, 234

Collagen disease, 306

Colloidal osmotic pressure, 234

Colon cancer

folic acid and, 178

low-fiber diets and, 50, 53

Colostomy, 262, 273

Colostrum, 135

Comfrey, 181–182

Communication, food as means of, 27

Complementary and alternative medicine

(CAM), 192. See also Alternative

medicine

Complementary proteins, 36, 41, 42

Complementary therapies, 191, 192

Complete proteins, 36, 37

Complex carbohydrates, 48

Compulsive overeating, 347–348

Congenital, 378

Congenital anomalies

celiac disease and, 374

explanation of, 130

Congenital heart disease

description and symptoms of, 378–379

diet management for, 379–380

discharge procedures for children with,

380
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feeding problems related to, 380

nursing implications for, 380–381

Congestive heart failure, 255–256

Connective tissue, 234

Constipation

causes of, 269–270

diet for, 324

in infants and children, 402–404

nursing implications for, 403

in pregnancy, 133

Contaminants, 165

Continuous ambulatory peritoneal dialysis

(CAPD), 305, 311–312

Continuous cyclic peritoneal dialysis

(CCPD), 306, 312

Contraceptives. See Oral contraceptives

Conventional therapies, 191

Cooper, 89

COPD. See Chronic obstructive pulmonary

disease (COPD)

Corn, 386–387

Coronary, 246

Coronary arteries, 246

Coronary heart disease (CHD). See also

Cardiovascular disorders

cholesterol and, 58, 252

explanation of, 246

folic acid and, 178

lipids and, 55, 58

physical activity and, 154

risk factors for, 247

Coronary occlusion, 246

Corticosteroids, 425

Course and outcome of pregnancy, 130

CRF. See Chronic renal failure (CRF)

Crohn’s disease, 271–272

Cruciform, 48

Culture

explanation of, 3, 25

food behavior and, 26–32

role of, 28

Cumulative drug actions, 159

Cyanotic, 378

Cystic fibrosis (CF)

diet management for, 363–365

explanation of, 362

nursing implications for, 365

nutritional needs of patients with, 363

pancreatic enzyme replacement for, 363

parents and caregivers of children with,

364

symptoms and diagnosis of, 362

Cystic Fibrosis Foundation (CFF), 362

Daily Reference Values (DRVs), 4

Daily Values (DV), 19, 20

Dapsone, 370

Decosahezaenoic acid (DHA), 252

Decubitus ulcers, 234, 336

Defecate, 262

Dehiscence, 234

Dehydration, 92, 234, 336, 378

Delayed allergic reaction, 384

Delusion, 336

Dementia, 336

Dental caries

in adolescents, 145

in children, 140, 262–263

sugar consumption and, 51

Dentures, 262, 263

Department of Agriculture, 5, 6

National Nutrient Database for Standard

Reference, 104

Department of Health and Human

Services (HSS), 5, 6

Depression

drug therapy for, 428–429

St.-John’s-wort and, 198–199

vitamin B

6

deficiency and, 162, 166

Dermatitis, 62, 384

Dermatitis herpetiformis (DH), 370

Diabetes diet therapy

background of, 278–279

caloric requirements for, 280–282

for children, 283

food exchange lists for, 282

nutrient distribution in, 282

nutrition requirements for, 280

overview of, 279

Diabetes mellitus

blood glucose levels and, 50–51

classification of, 279–280

drug therapy for, 283–285

in elderly individuals, 149

explanation of, 48

incidence of, 52

nursing implications for, 285–287

patient education for, 286, 287

sick day guidelines for individuals with,

287

as surgical risk, 236

Dialysis, 306. See also Kidney dialysis

Diaphoresis, 306

Diarrhea

diet for, 324, 325

explanation of, 270

fecal characteristics and causes of, 404

nursing implications for, 405

treatment of, 404–405

Diary products, 10. See also Milk allergy

Dietary Guidelines for Americans, 6th ed

(Government Publishing Office)

explanation of, 4

focus of, 6

recommendations in, 6–9, 15, 249, 256

Dietary reference intakes (DRIs)

for carbohydrates, 49

explanation of, 4

nutritional assessment using, 122

for pregnant and lactating women, 131,

132

for protein, 39, 40

tables of, 5–6

for vitamins, 76

for water, 93

Dietary standards, 5

Dietary Supplement Health and Education

Act of 1994 (DSHEA), 21, 38, 151

background of, 172

definition of dietary supplement in, 173

good manufacturing practices and, 173

provisions of, 172–175

Dietary supplements. See also specific

dietary supplements

claims related to, 175–176, 185

evaluation of, 186–187

explanation of, 172

federal monitoring of, 75, 172–176, 179,

181–183, 185, 187–188

ingredient and nutrition labeling on, 174

legislation related to, 21, 38, 151, 172–175

making decisions about, 184

new dietary ingredients in, 174–175

nursing implications for, 184–187

overview of, 172

potentially harmful effects of, 186

quality of, 185

recalls of, 187, 188

reporting problems related to, 185–186

side effects from, 182–184

support statements for, 174

Diet diary, 385

Dieting. See also Weight management

in adolescents, 145

assessment of approaches to, 120, 122

business of, 112–113

guidelines for, 111–114

rating weight-loss, 113

Diets

antidumping, 266, 267

explanation of, 4

fat-restricted, 299–300

fiber-restricted, 221–223, 269, 270

gluten-restricted, 370–373

hospital, 220–224

lactation and, 133–134

liquid, 217, 221, 223, 224, 263–265

mechanically altered, 218, 220–221

recommendations for, 5

regular, 220

residue-restricted, 269, 270

sodium-restricting, 256–257

very low-calorie, 301

Diet therapy

for AIDS, 328–330

basic principles of, 218

for burn patients, 336–338

for cancer, 321, 323–325

for cardiovascular disorders, 246–259

for celiac disease, 370–372

for congenital heart disease, 379–380

for cystic fibrosis, 363–365

for diabetes mellitus, 278–287

for diarrhea, 270

for diverticulitis, 271

for dysphagia, 223–225

exchange lists and, 218–219

explanation of, 217

feeding methods for, 226–229
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for gallbladder disease, 298, 300

for hepatic encephalopathy, 294–295

for hepatitis, 293

for high-risk infants, 406–407

for HIV, 328

in hospitals, 220–223

for infants and children, 354, 357–359

for kidney disorders, 309–310, 313

for kidney stones, 314–315

modifications in, 225–226

nursing implications for, 226, 229

for pancreatitis, 301–302

for peptic ulcers, 265–266

for phenylketonuria, 395–396

principles and objectives of, 220

for renal calculi, 314–316

for surgical conditions, 234–241

for ulcerative colitis, 271

Digestion, of protein, 37–38

Digitalis lanata, 175

Disaccharides, 49

Distention, 217

Disulfiram, 163

Diuresis, 234

Diuretics

effects of, 91, 161

explanation of, 378, 426

Diverticulitis

in elderly individuals, 149

explanation of, 48, 270–271

Double-blind oral food challenge, 386

Dough products, 73

DRIs. See Dietary Reference Intakes (DRIs)

Drug abuse. See Substance abuse

Drug-drug interactions, 429–430

Drugs

absorption of, 160–161

actions of, 159–160

clinical implications of, 163–164

for diabetes, 285

differences between dietary supplements

and, 173–174

effect on foods, 162–163

effects of food on, 162

enteric-coated, 163

for hyperactivity, 167

incompatibilities between food and, 163

ingestion of, 160

interactions between dietary

supplements and, 183

interactions between multiple, 429–430

issues related to, 166

lipid-management, 252, 253

metabolic alterations due to, 161

nutrition and, 161, 425–430

over-the-counter, 160, 166

overview of, 160

for peptic ulcers, 265

for phenylketonuria, 398

during pregnancy and lactation, 165–166

responsibilities of nurses related to, 168

sustained-release, 163

used by elderly individuals, 166–167

DRVs. See Daily Reference Values (DRVs)

DSHEA. See Dietary Supplement Health

and Education Act of 1994 (DSHEA)

Dumping syndrome, 266

Duodenum, 234, 298

Dysgeusia, 320

Dysphagia, 223–225, 324

Dysthymia, 198

EAR. See Estimated Average Requirement

(EAR)

Eating disorders

anorexia nervosa as, 100, 345–346

bulimia nervosa as, 100, 347–348

causes of, 100

chronic dieting syndrome as, 347

Eating patterns, reference tables of, 30–31

Echinacea, 181

Economic issues

affecting elderly individuals, 148–149

food consumption and, 28

Eczema, 384, 394

Edema

diet therapy to reduce, 256

explanation of, 217, 234, 292

sodium intake and, 308

in surgical patients, 236

Education. See Nutrition education

EEG. See Electroencephalogram (EEG)

Eggs

allergy to, 388

MyPyramid recommendations for, 10

Eicosapentaennic acid (EPA), 252

Eigallocatechin gallate (EGCG), 21–22

Elderly individuals

drug therapy and, 166–167

false health claims targeted to, 149, 151

health issues of, 149

physical changes in, 148–149

sample menus for, 150

Electroencephalogram (EEG), 394

Electrolytes

cystic fibrosis and, 364

explanation of, 80, 402

maintaining balance in, 92

in patients with eating disorders, 345

in water, 81, 92, 155

Electromagnetic fields, 194

Elimination diet, 384–386

ELISA (enzyme-linked immunosorbent

assay), 386

Emaciation, 369

Emotional food symbolism, 26, 27

Emotional security, food symbolism and,

26

Emulsify, 292

Encephalopathy, 292

Endogenous, 277

Energy

basal metabolic rate and, 101

carbohydrates as source of, 49

estimating requirements for, 106–107

estimation of body, 102

explanation of, 4

physical activity and, 101

thermic effect of food and, 101

Energy balance/imbalance

body composition and, 105–106

explanation of, 100–102

illustrations of, 102

variables that influence, 100–104

weight assessment and, 105, 106

Energy measurement, 100–101

Energy metabolism, 100

Energy requirements, 106–117

Energy therapies, 191, 194

Energy value

modification of, 225

of selected foods, 103

Enrichment, 203

Entamoeba histolytica, 208

Enteral nutrition (EN)

for burn patients, 338

explanation of, 226–227, 234

formulas for, 228

Enteric-coated drugs, 163

Enteropathy, 370

Enteroviruses, 207

Enzymes, 62

Epicatechin (EC), 21

Epicatechin gallate (ECG), 21

Erythropoietin, 307

Escherichia coli, 206

Esophageal varices, 262, 292

Esophagitis, 324

Esophagus, 263

Essential amino acids, 36, 37, 395

Estimated average requirement (EAR)

explanation of, 4, 5

for protein, 39, 40

Estimating energy requirements (EER),

106–117

Estrogen, 250

Etiology, 362

European Americans, 30

Evisceration, 234

Exchange lists. See Food exchange lists

Excretion, nutrient, 161

Exercise. See Athletes; Physical activity

Exocrine, 362

Extracellular, 80

Exudate, 234

Fasting, 26–27

Fat-restricted diets, 299–300

Fats. See also Oils

for burn patients, 337

carbohydrates and, 50

classification of, 54–55

dietary considerations for, 55–57

Dietary Guidelines recommendations

for, 8

explanation of, 48–49, 54

fish consumption and, 57

function of, 55

in meat, poultry, and seafood, 251
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MyPyramid recommendations for, 10–11

oxidation in, 71, 73

recommendations for, 57

storage of, 55

for surgical patients, 235, 240

Fat-soluble vitamins. See also specific

vitamins

antioxidants and, 67–68

food preparation and, 63

pregnancy and, 133

reference tables for, 72–75

storage in body of, 76

water-soluble vs., 63

Fatty acids, 48

FDA. See Food and Drug Administration

(FDA)

Federal Food, Drug, and Cosmetic Act

(1958), 172

Federal Trade Commission (FTC), 182

Feeding methods

for anorexia patients, 346

for burn patients, 337–338

enteral, 226–228, 234, 338

parenteral, 227, 229, 234, 338

postoperative, 239

Females. See also Lactation;

Pregnancy/pregnant women

basal metabolic rate in, 101

coronary heart disease risk for, 250

eating disorders in, 345, 347

nutritional needs of, 148

osteoporosis in, 81, 83, 91, 149

Fetal alcohol effect (FAE), 406

Fetal alcohol syndrome (FAS), 165, 406

Fetus, 130

Fever, 324

Fiber

carbohydrates as source of, 49

constipation and, 270

dietary recommendations for, 50, 149

diets with restrictions in, 268–269

disease and diet low in, 53, 149

explanation of, 48, 268, 402

health effects of, 50

insoluble, 50

Fiber-restricted diets, 221–223

Fibric acids, 253

Fibrinogen, 394

Filtration, 306

First-degree burn, 336

Fish. See also Shellfish

health effects of, 57

mercury in, 57, 132

MyPyramid recommendations for, 10

risks associated with, 57, 132–133

Fish oils, 252. See also Omega-3 fatty acids

Flatulence, 262

Flavone glycosides, 22, 180

Fluid and electrolyte balance, 80

Fluids

for children with congenital heart

disease, 380

diarrhea and, 404, 405

for kidney patients, 310, 316

for surgical patients, 237

Fluoride

characteristics of, 89

osteoporosis and, 149

Fluvastatin (LESCOL), 430

Folate. See Folic acid

Folic acid

cancer and, 178

celiac disease and, 374

characteristics of, 70, 175

explanation of, 21, 177

health effects of, 178

heart disease and, 178

vitamin B

12

and, 177–178

for women of childbearing age, 132,

177, 178

Food

classified according to acid-base

reactions in body, 316

effect of drug therapy on, 162

effect on drug therapy, 162–163

emotional attachment to, 26

explanation of, 4

fads related to, 27

functional, 21, 22

incompatibilities between drugs and, 163

memories associated with, 27

modifying texture and consistency of,

225–226

rejection of, 342–343

as status symbol, 27

for surgery patients, 238

taboos related to, 26

thermic effect of, 100, 101

Food additives

drug therapy and, 165

explanation of, 172

Food allergens, 387–390

Food allergies

background of, 384

in children, 384–387

diagnosis and treatment of, 385–386

food inspections and, 389–390

nursing implications for, 386–387

types of common, 387–389

Food and Drug Administration (FDA)

on acupuncture, 197

on dietary supplements, 172–176, 179,

181–183, 185, 187–188

on fish consumption, 132

on food inspections, 389–390

on food labels, 17, 20, 22, 248

on food safety, 212

on infant formulas, 136

on St.-John’s-wort, 199

Food and Nutrition Board (FNB), dietary

reference standards used by, 5

Food behaviors

economic issues related to, 28

effects of culture on, 29–32

effects of religious beliefs on, 26–27, 29,

31, 32

examples of, 27

explanation of, 26

sources of, 26–27

for weight management, 111

Food-borne illness

in AIDS patients, 331

causes of, 204

characteristics of, 205–208

Food ecology

background on, 204

bacteria and food temperature and, 204,

208

food additives as nutrients and, 212

food-borne illness and, 204–208

food poisoning and, 209–210

food preparation and, 208–209

nutrient conservation and, 211–212

Food exchange lists

background of, 451

common measurements in, 455

for diabetes, 278, 281, 282

exchanges represented by servings of

selected foods in, 457–462

explanation of, 15, 218–219

guidelines for using, 451–452

for kidney patients, 310

list categories in, 452

macronutrients in food represented in,

455–456

nutrient data for lists from 2007, 

453–454

for phenylketonuria, 219

for renal disorders, 219

types of, 218–219

for weight management, 112

Food groups

Dietary Guidelines recommendations

for, 7–8

MyPyramid recommendations for, 10–11

for strict vegetarians, 41

Food Guidance System (MyPyramid), 9

Food Guide Pyramid, 218

Food inspections, 389–390

Food labels

contents of, 17–20, 22

example of, 18

health claims on, 20–21

overview of, 17

Food poisoning

case histories of, 209–210

types of, 205–208

Food preparation

to conserve nutrients, 211–213

guidelines for safe, 208–209

health personnel responsibilities for,

213

vitamin solubility and, 63

vitamins retention and, 69–70

Food processing, 69–70

Food safety

in fish consumption, 57, 132

Food and Drug Administration on, 212

food-borne illness and, 204–208
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food temperature and, 204, 208

recommendations for, 8

temperature guide to, 208, 209

Food symbolism

biological, 26, 27

emotional, 26, 27

explanation of, 26

origins of, 26–27

religious beliefs and, 26–27, 29, 31, 32

sociological, 27

Foodways, 26

Fortification, 204

Fractured jaw

diet for, 264–265

explanation of, 263

Francis, Nathan, 389

Free radicals, 67–68, 180

Fruitarians, 40

Fruits

allergy to citrus, 388

MyPyramid recommendations for, 10

processing of, 71

Fulminant, 292

Functional foods, 21, 22

Gallbladder

diet therapy for disorders of, 298–300

explanation of, 292, 293

function of, 298

major disorders of, 298

nursing implications for, 302

Gallbladder disease

diet therapy for, 298, 300

explanation of, 293

interventions to relieve symptoms of,

301

Gallstones

causes of, 300, 301

explanation of, 262, 293, 298

Gastrectomy, 262

Gastric surgery

for severe obesity, 272–273

for ulcer diseases, 266

Gastritis, 217

Gastroenteritis, 206

Gastrointestinal disease, 207

Gastrointestinal (GI) tract

effects of stress on, 234

in elderly individuals, 148

explanation of, 262

peptic ulcers and, 263, 265–266

Gastrointestinal surgery

explanation of, 240–241

gallstones and, 301

Gender, 12. See also Females; Males

Generally recognized as safe (GRAS), 172,

204, 212

Genetics, 36

Geographic regions, 30, 31

Gestational diabetes, 278

Giardia lamblia, 208

Giardiasis, 208

Ginkgo biloba, 22, 180–181, 183

Gliomas, 320

Glomerulus, 306

Glossitis, 62, 370

Glucose

cautions regarding drugs containing,

160

sources of blood, 279

during surgery, 235

Gluten, 370, 371

Gluten-restricted diet, 370–373

Glycemic index, 278

Glycogen, 48

GMP. See Good manufacturing practices

(GMP)

Goldenseal, 181

Good manufacturing practices (GMP),

172, 173. See also Dietary

Supplement Health and Education

Act of 1994 (DSHEA); Federal Food,

Drug, and Cosmetic Act (1958)

Good nutritional status, 4

Grains, 10, 388

Gram (g), 4, 80

GRAS. See Generally recognized as safe

(GRAS)

Green tea, 21–22

Guthrie test, 394

Handicap, 354

Hand washing, 208

HBV. See High biological value (HBV)

HD. See Hemodialysis (HD)

HDL. See High-density lipoproteins (HDL)

HDL cholesterol, 248. See also Cholesterol

Health, 4

Health claims

explanation of, 172

on food labels, 20–21

Health personnel

responsibilities of, 15–16

role of, 120

Healthy People 2000, 5

Heart disease. See Cardiovascular

disorders; Congenital heart disease;

Coronary heart disease (CHD)

Helicobacter pylori, 262, 263, 265

Hematuria, 306

Hemodialysis (HD), 306, 311

Hemorrhagic colitis, 206

Hemorrhoidectomy, 262

Hepatic, 292

Hepatic encephalopathy (coma), 294–295

Hepatitis, 207, 292, 293

Hepatitis A (HAV), 292

Hepatitis B (HBV), 292

Hepatitis C (HCV), 292

Hepatitis D (HDV), 292

Hepatitis E (HEV), 292

Heritage, 26

Hiatal hernia, 263

High biological value (HBV), 278, 307

High blood pressure. See Hypertension

High-density lipoproteins (HDL), 55, 247

High-risk infants

background on, 406

breastmilk or formulas for, 407

initial feedings for, 407

nursing implications for, 409

nutrient requirements of, 406

premature, 407–408

Hindus, 26

Histamine blockers, 429

HIV (human immunodeficiency virus). 

See also AIDS (acquired

immunodeficiency syndrome)

diet therapy for, 328

explanation of, 320, 327

nutritional issues related to, 321, 328

stages of, 327

HMB CoA reductase inhibitors, 253

HMG CoA reductase inhibitors, 427

Holistic therapies, 191, 192

Homeopathic medicine, 191, 193

Homocysteine, 178

Hormone replacement therapy (HRT),

250, 252

How to Understand and Use the Nutrition

Facts Label (Food and Drug

Administration), 17

Humoral immunity, 320

Hunger, 28

Hydration, 336

Hydrogenation, 48

Hyper-, 80

Hyperactivity

drug therapy for, 167

side effects from medications for, 

182–184

Hypercalcemia

explanation of, 336

in immobilized patients, 340

Hypercalciuria, 340

Hypercholesterolemia, 249. See also

Cholesterol

Hyperglycemia, 50–51, 234, 278, 279

Hyperglycemic agent, 278

Hyperlipidemia, 249

Hyperlipoproteinemia, 246, 247, 249

Hyperosmolarity, 370

Hyperphosphatemia, 306

Hyperphosphaturia, 307

Hyperplasia, 100, 107

Hypersensitivity, 384

Hypertension

in elderly individuals, 149

explanation of, 130, 246

pregnancy-induced, 130, 132

sodium restriction and, 255

as surgical risk, 236

Hypertensive crisis, 163

Hyperthyroidism, 100

Hypertriglyceridemia, 249. See also

Triglycerides

Hypertrophy, 100, 107

Hypervitaminosis, 62

Hypo-, 80
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Hypocalcemia, 91, 306

Hypogeusia, 320

Hypoglycemia

explanation of, 51, 234

gastric surgery and, 266

Hypokalemia, 91

Hypothyroidism, 100

IDDM. See Insulin-dependent diabetes

mellitus (IDDM)

Ileostomy, 262, 273–274

Ileum, 262

Immobilized patients

calcium metabolism in, 340

explanation of, 26

nitrogen balance in, 339–340

status of, 339

urinary and bowel functions of, 340

Immune, 402

Immunoglobulin (Ig), 384

Immunotherapy, 262

Incomplete protein, 36

Infant formulas, 136, 358, 363, 379, 395,

404, 405, 407

Infants. See also Breastfeeding; Children;

Neonates

with AIDS, 330

anemia in, 136

bottle-fed, 135–136

breast-feed, 134–135

with cleft lip or palate, 262

colostrum in, 135

congenital heart disease in, 378, 379

constipation in, 402–403

cystic fibrosis in, 362–365

diarrhea in, 404–405

growth in, 134, 432–439

health concerns for, 136

high-risk, 406–409

nutritional and dietary care of sick, 

354

phenylketonuria in, 394–398

premature, 130, 134, 407–408

solid foods for, 136, 137

Infections, 427–428

Inflammatory bowel disease

Crohn’s disease as, 271–272

nursing implications for, 272

ulcerative colitis as, 271

Ingestion, 160

Ingredients, bioactive, 21–22

Inorganic, 80

Insoluble fiber, 50

Insulin

blood glucose and, 50–51

delivery devices for, 283–284

explanation of, 48, 278

production of, 285

Insulin-dependent diabetes mellitus

(IDDM), 278–280

Insulin pens, 284

Insulin preparations, 283, 284

Insulin pumps, 284

Interstitial, 80, 234

Intestinal disorders

colostomy for, 273

constipation, 269–270

Crohn’s disease, 271–273

diarrhea, 270

dietary fiber regulation and, 268–269

diverticular disease, 270–271

ileostomy for, 273–274

nursing implications for, 272

ulcerative colitis, 271–274

Intracellular, 80

Intraluminal, 262

Intrauterine device (IUD), 130, 148

Intravenous, 234

Intravenous feeding, 239

Intrinsic factor, 62

Iodine, 88

Iron

characteristics of, 87

in human body, 85, 88

for surgical patients, 240

Iron deficiency. See also Anemia

in children, 140, 142

efforts to reduce, 90–91

in female athletes, 93

incidence of, 26

in infants, 136

in pregnant women, 133

Iron-deficiency anemia, 140, 385

Iron supplements, 132

Italian Americans, 30

Itraconazole (SPORANOX), 429

Japanese Americans, 31

Jaundice, 292

Jaw, fractured, 263–265

Jejunum, 262, 266, 370

Jet injectors, 284

Jews, 26, 31, 32

Kava Kava, 179–180

Ketoacidosis, 278

Ketoconazole (NIZORAL), 429

Ketosis, 48

Kidney dialysis

explanation of, 306, 311–312

nursing implications for, 312

patient education for, 312

teamwork for patients receiving, 313

Kidney disorders

dietary management for, 309–310, 313

nursing implications for, 310–311

professional organizations with

guidelines on, 312–313

teamwork to care for patients with, 313

types of, 306–308

Kidneys

function of, 306

sodium excretion by, 85

Kidney stones

calcium, 314, 340

causes of, 314

dietary management for, 314–315

nursing implications for, 315–316

uric acid, 314

Kilocalories (kcal), 4, 100, 101

Kohnen, Carley, 389

Kola nuts, 387

Kuvan (sapropterin dihydrochloride), 398

Kwashiorkor, 36, 43, 320

Laboratory tests

to assess nutritional status, 120, 123

for children, 354

Lactation. See also Breastfeeding

drug therapy during, 165–166

explanation of, 130

nutritional needs for, 131–134

sample menus for, 135

Lacto-ovo-vegetarians, 40, 41

Lactose, 354

Lactose intolerance

diet for, 32

explanation of, 48, 51

Lacto-vegetarians, 40

Laetrile, 191, 197–198, 330

LBV. See Low biological value (LBV)

LDL cholesterol, 57, 58, 247–249, 252. 

See also Cholesterol; Low-density

lipoproteins (LDL)

Legumes, 388

Leucovorin, 178

Leukemia, 320

Life cycle

drug therapy and, 165–167

health personnel responsibilities over,

157

nutritional needs over, 130–131, 157–158

stress over, 155

Lipase, 298, 363

Lipid disorders

cholesterol and, 248–249

dietary management for, 249

drug therapy for, 252, 253

explanation of, 247–248

Lipid oxidation, 69–70

Lipids, 48. See also Fats

Lipoproteins

classes of, 55

explanation of, 48, 246, 247

high-density, 55, 247

low-density, 55, 57, 247, 248

very-low-density, 55, 247

Liquid diets

clear, 221, 224

explanation of, 217, 223

for fractured jaw, 263–265

Listeria monocytogenes, 207, 209, 210

Listeriosis, 207, 209–210

Litholysis, 298

Lithotripsy, 298

Liver

cancer of, 295

diet therapy for diseases of, 293–296

explanation of, 292–293
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Liver transplantation, 295, 296

Lofenalac, 395

Low biological value (LBV), 306

Low birth weight (LBW), 130, 406

Low-density lipoproteins (LDL), 55, 57,

247, 248

Low residue, 354

Lumen, 370

Lutein, 68

Lycopene, 68

Lymphoma, 320, 374

Macro, 80

Macrocytic anemia, 370

Macrominerals, 80

Magnesium, 86

Malabsorption, 324

Males, coronary heart disease risk in, 250

Malnutrition

in AIDS patients, 330

drug-induced, 167

explanation of, 4, 120

laboratory tests to evaluate, 120, 123

methods to assess, 106

physical signs of, 122

protein energy, 43

in United States, 26

Manganese, 90

Manipulative methods, 191, 194

MAO. See Monoamine oxidase (MAO)

Marasmus, 36, 43, 292, 320

Mastitis, 384

MCT. See Medium-chain triglycerides

(MCT)

Measure conversion table, 449, 450

Meats

ascorbic acid in, 71

MyPyramid recommendations for, 10

Mechanically altered diet, 218, 220–221

Meconium, 362, 402

Medical nutrition therapy (MNT), 219, 285

Medications. See Drugs

Medium-chain triglycerides (MCT), 354,

363, 371

Megadose, 62

Megaloblastic anemia, 132

Meglitinide, 285

Menadione. See Vitamin K (menadione)

Mental deviation, 336

Mental disorders, 336

Mental institutions, 341–342

Mental patients

food rejection by, 342–343

mealtime issues of, 342

nursing implications for, 343

overview of, 341–342

Mental retardation, 394, 396, 397

Menus

American cuisine, 417, 418

for antidumping diet, 267

Asian American, 421, 422

for children, 143, 144

for clear-liquid diet, 224

for elderly individuals, 150

exchange lists for planning, 112

for fiber-restricted diet, 223

for fiber-restricted or residue-restricted

diet, 270

for gallbladder disease, 300

for 1200-kcal diet, 113

for lactating women, 135

Mexican American, 423, 424

Native American, 32–33

for phenylketonuria, 397

for pregnant women, 132

sample weekly, 13–14

southern cuisine, 419, 420

TLC, 417–424

toddler, 143

vegetarian, 41

Mercury

pregnancy and, 165

in seafood, 57, 132

Metabolic acidosis, 308

Metabolic demand, 354

Metabolic syndrome

clinical identification of, 254

explanation of, 249–250

risk factors for, 249, 250, 252

Metabolism, 100, 161

Metastasis, 320

Methionine, 354

Methotrexate, 178

Methylmercury, 57

Mexican Americans

dietary deficiencies among, 32

eating patterns of, 30

sample menus for, 423, 424

MI. See Myocardial infarction (MI)

Micro, 80

Microgram (mcg), 4

Microminerals, 80

Milieu, 218

Milk allergy, 385, 387

Millequivalent (mEq), 378

Milligram (mg), 4, 80

Milliliter, 378

Milliosmol (mosm), 378

Mind-body interventions, 191, 194

Mineral oil, 162

Minerals

absorption and solubility of, 81

acid- and base-forming, 80

for burn patients, 337

classification of, 80

drug absorption and, 162

explanation of, 80

function of, 80

health personal responsibilities for, 

91–92

reference tables for, 81–91

for surgical patients, 235, 237

water intake and, 81

Miscarriage, 130, 374

Modified diet, 218

Monitor, 4

Monoamine oxidase (MAO) inhibitors, 160,

163, 429

Monosaccharides, 49

Monounsaturated fat, 54

Mood disorders, 428–429

Morning sickness, 131

Mortality, 130

Mouth disorders, 262–263

Mucilage, 402

Mucosa, 262, 384

Mucus, 362

Muslims, 31, 32

Mycotosixosis, 207

Mycotoxins, 207

Myocardial infarction (MI)

diet therapy following, 258, 259

explanation of, 130, 246

MyPyramid Food Guidance System, 5

food groups covered in, 10–11

food intake patterns covered by, 11–15

function of, 9, 122

materials produced by, 9

recommendations of, 9–10

Narcotic analgesics, 425–426

Nateglinide, 285

National Academy of Sciences (NAS)

Dietary Reference Intakes tables issued

by, 5–6

on estimating energy requirements, 107

function of, 5

on pregnancy and lactation period, 131

National Academy Press, 5

National Cholesterol Education Program

(NCEP)

explanation of, 4, 21, 145, 246

recommendations of, 249, 278

studies conducted by, 246–247

National Institutes of Health (NIH)

on acupuncture, 196

on dialysis of renal patients, 313

function of, 5

on St.-John’s-wort, 198

National Kidney Foundation (NKF), 309,

310

National Nutrient Database for Standard

Reference (Department of

Agriculture), 104

National Veterans Affairs Surgical Risk

Study, 235

Native Americans

dietary deficiencies among, 32

eating patterns of, 31

sample menu for, 32–33

Naturally occurring sugars, 48

Naturopathic medicine, 191, 193–194

Nausea

diet for, 324

drug therapy and, 160

during pregnancy, 133

NCEP. See National Cholesterol Education

Program (NCEP)

Neonatal intensive care unit (NICU), 408
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Neonates. See also Infants

colostrum in, 135

issues related to, 130, 134

meconium ileus in, 362

Nephrons, 306, 308

Nephrotic syndrome, 307

Neural tube defects, 132, 374

Neuromuscular system, 148

Niacin, 69

Nicotinic acid, 253

NIDDM. See Non-insulin-dependent

diabetes mellitus (NIDDM)

Nitrates, 427

Nitrogen balance

in immobilized patients, 339–340

protein intake and, 39, 42

No food by mouth (NPO), 239, 266

Nonessential amino acids, 36, 37

Non-insulin-dependent diabetes mellitus

(NIDDM), 278–280

Nonsteroidal anti-inflammatory drugs

(NSAIDs), 262, 425

Nortriptyline (PAMELOR), 429

NSAIDs. See Nonsteroidal anti-

inflammatory drugs (NSAIDs)

Nursing mothers. See Breastfeeding

Nutraceuticals, 21, 22

Nutrients

conservation of, 211–213

Dietary Guidelines recommendations

for, 6–7

explanation of, 4, 120

food additives as, 212–213

on food labels, 17–22

for infants and children, 354

interactions between drugs and, 160,

161

modifications in, 225

protein as, 36–38

for surgery patients, 235–241

Nutrition

background information on, 4

in elderly individuals, 149

explanation of, 4

factors related to, 28

false claims related to, 149, 151

over life cycle, 130–131

postoperative, 236–241

preoperative, 234–235

during surgery, 235

therapeutic, 217–229 (See also Diet

therapy)

Nutritional assessment

health personnel responsibilities for,

123, 126

overview of, 120

recommendations following, 123

sample form for, 124–125

techniques for, 120–122

tools for, 122–123

Nutritional requirements

for adolescents, 143

for adults, 147–148

for children, 142–143, 354

for diabetes, 280

for elderly individuals, 148–149

explanation of, 26

for pregnant women, 131–133

variables contributing to, 6

Nutritional status

drug therapy and, 160

explanation of, 4, 120

of mental patients, 342

physical indicators of, 122

prior to, during, and after surgery, 

234–235

techniques to assess, 120, 121

Nutritional supplements

for athletes, 36

false claims regarding, 151

health claims for, 38

legislation related to, 38

Nutrition education

for adolescents, 145–146

for caregivers of sick children, 358, 359

for celiac patients, 371

for patients of children with congenital

heart disease, 380

Nutrition Labeling and Education Act of

1990, 173

Nuts, 10

Obesity

in adolescents, 144–145

causes of, 110–111

diabetes and, 149

diet therapy for, 300–301

in elderly individuals, 149

emotional security and, 26

explanation of, 100, 107

factors leading to vulnerability to, 108

fat cells and, 107

gallstones and, 300

gastric surgery for, 272–273, 301

health risks of, 107–108

incidence of, 26

in infants and children, 135, 136, 141

sugar consumption and, 52

as surgical risk, 236

Oils. See also Fats

MyPyramid recommendations for, 10–11

oxidation in, 71, 73

Oliguria, 306

Omega-3 fatty acids

guidelines for use of, 252

in seafood, 251

sources of, 57

Omega-6 fatty acids

explanation of, 21

sources of, 57

Opportunistic infections, 320, 327

Optimum nutrition, 4

Oral contraceptives

breastfeeding and, 166

explanation of, 130, 148

vitamin deficiencies and, 162–163, 166

Oral feeding (OF)

for burn patients, 338

postsurgical, 239

Oral hypoglycemic agents (OHAs), 285

Organic, 62, 80

Osmolarity, 80, 402

Osmosis, 402

Osteodystrophy, 307, 308

Osteomalacia, 62, 148

Osteomate, 262

Osteoporosis

calcium and, 149, 175

celiac disease and, 374

explanation of, 62, 81, 149

practices to decrease symptoms of, 

83–84

in vegetarians, 40

in women, 81, 83, 91, 149

OTC drugs. See Over-the-counter (OTC)

drugs

Overeating, compulsive, 347–348

Overfat, 100

Overnutrition, 4

Over-the-counter (OTC) drugs

interactions between dietary

supplements and, 183

interactions between prescription and,

429–430

use of, 160, 166

Overweight. See also Obesity

causes of, 110–111

diabetes and, 149

explanation of, 100, 107

Ovo-vegetarians, 40

Oxalate, 306

Palliative care, 320

Pancreas, 292, 293

Pancrease, 363

Pancreatic enzyme replacement, 363

Pancreatitis

alcoholism and, 298

diet therapy for, 301–302

nursing implications for, 302

Panic disorder, drug therapy for, 428–429

Pantothenic acid, 71

Parahaemolyticu food poisoning, 206

Parenteral nutrition (PN)

for burn patients, 338

explanation of, 234

total, 227, 229

via peripheral vein, 227

Paresthesia, 271

Parvoviruses, 207

Pasteurization, 204

PDR. See Physician’s desk reference (PDR)

Peanut allergy, 388–389

Peas, 388

Pectin, 262

Peptic ulcers, 263

Peptides, 37

Percent Daily Value (%DV), 19

Perfringens food poisoning, 205
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Peripheral vein, 227, 234

Peristalsis, 234

Peritoneal, 218

Peritoneal dialysis, 311

pH

drug therapy and, 161

explanation of, 80, 160

kidneys and, 306

mineral absorption and, 81

vitamins in food and, 70

Phenylalanine, 43, 394–398

Phenylketonuria (PKU), 43, 51

background of, 394

diagnosis of, 394

diet management for, 395–396

drug therapy for, 398

exchange lists for, 219

explanation of, 394

follow-up care for, 397–398

nursing implications for, 398

special considerations for, 396–397

Phosphorus, 83

Physical activity. See also Athletes

effects of, 154

energy and, 101

recommendations for, 7, 10

role of, 153, 154

for weight management, 111

Physical appearance, 153

Physical assessment, 120, 122

Physical development

in adolescents, 143, 144

in children, 140, 142–143

in infants, 134, 135

in toddlers, 139

Physical fitness programs, 154

Physician’s Desk Reference (PDR), 160

Physiological, 26

Physiological status, 101

Pica, 130, 133

PIH. See Pregnancy-induced hypertension

(PIH)

Pilocorpine, 362

Piper methysticum, 179. See also Kava

Kava

Placenta, 130

Plasma, 394

Plasma protein, 234

Polydipsia, 278

Polyphagia, 278

Polysaccharides, 49

Polyunsaturated fat, 54, 278

Polyuria, 278

Poor nutritional status, 4

Portal, 292

Postoperative nutrition. See also

Surgery

feeding methods for, 239

goals of, 238–239

management of, 239–240

nursing implications for, 241

rationale for, 236–238

status of, 236

Potassium

athletic activity and, 93

characteristics of, 85

Dietary Guidelines recommendations

for, 8

drug therapy and excretion of, 161

in human body, 84–85

Poultry, 10

Pravastatin (PRAVACHOL), 430

Pregestimil, 363

Pregnancy-induced hypertension (PIH),

130, 132

Pregnancy/pregnant women

adolescent, 131, 145, 156

drug therapy during, 165

fish consumption and, 57

folic acid and, 21, 132, 177, 178

health concerns for, 133

health personnel responsibilities for,

136–137

miscarriage in, 130, 374

nutritional needs for, 131–133

phenylalanine levels in, 396–397

protein requirements for, 37

sample menus for, 132, 134

substance abuse and, 165

vitamin supplements and, 132, 133, 165

weight and, 107, 131–132

Premature infants, 130, 407–408

Prematurity, 402

Preoperative nutrition. See also Surgery

issues in, 236

status of, 234–235

Preschoolers. See also Children

nutritional issues related to, 140

sample menus for, 144

Preventive therapies, 191, 192

Prick skin test, 386

Procarbazine, 163

Prolapse, 362

Protease inhibitors, 328

Protein. See also Amino acids

carbohydrates and, 50

in common foods, 39

complementary, 36, 41, 42

complete, 36, 37

dietary requirements for, 39–40

explanation of, 36–37

functions of, 37

incomplete, 36

medical conditions requiring increase

in, 37

as nutrient, 36–38

sources of, 37

storage of, 37

utilization of, 37–38

Protein energy malnutrition (PEM)

evaluation of, 120

explanation of, 43, 107

Protein intake

for burn patients, 337

for children, 142

in cystic fibrosis patients, 364

deficiency in, 42–43

excessive, 42

for immobilized patients, 339–340

misconceptions related to, 36

for phenylketonuria, 395, 396

for surgical patients, 235–237, 239, 240

for vegetarians, 39–42

Protein requirements

during pregnancy, 132

presurgical, 236

during surgery, 235

Proteinuria, 306

Prothrombin, 234

Provitamin or precursor, 62

Psychological, 26

Psychological characteristics, 336

Psychomotor, 130

Psychotropic, 292

Psyllium, 175

Pulegone, 182

Pulmonary, 362

Purpura, 384

Pylorus, 262

Pyridoxine. See Vitamin B

6

(pyridoxine)

Pyrrolizidine alkaloids, 181

Qi gong, 194

Radiotherapy, 322–323

RAST (radioallergosorbent test), 386

RBCs. See Red blood cells (RBCs)

RDA. See Recommended Dietary

Allowances (RDA)

Recommended Dietary Allowances (RDA)

for carbohydrates, 49

explanation of, 4–6

for protein, 39

Red blood cells (RBCs), 130

Red dye (amaranth), 388

Refined food, 48

Regression, 354

Rehabilitation, 354

Rehydration, 336

Reiki, 194

Religious beliefs, 26–27, 29, 31, 32

Renal, 306, 378

Renal calculi

diet therapy for, 314–316

explanation of, 306

Renal diet exchange system, 219

Renal failure

acute, 307

causes of, 308

chronic, 306, 307

in cirrhosis, 294

Renin, 306

Residue, 402

Respiration, 378

Respiratory distress, 378

Restoration, 204

Reticulosarcoma, 394

Retinol. See Vitamin A (retinol)

Retroviruses, 327
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Riboflavin. See Vitamin B

2

(riboflavin)

Rickets, 62

Rotaviruses, 207

Saccharin, 51, 53

Safety. See Food safety

Salicylate therapy, 163

Salmonella, 205, 209

Salmonellosis, 205, 209

Salt, 11. See also Sodium

Sanitary practices, 330–331

Sarcoma, 320

Satiety, 218

Satiety value, 48

Saturated fat. See also Fats

in commonly consumed foods, 56

explanation of, 54

in meat, poultry, and seafood, 251

recommendations for, 55, 56

Scratch skin test, 386

Scurvy, 62

Seafood. See Fish; Shellfish

Seasonings, 226

Second-degree burn, 336

Security, food symbolism and, 26

Selenium, 68, 90

Semivegetarians, 40

Sequestrants, 253

Serum, 120, 394

Serving size, 18

Seventh Day Adventists, 31

Shellfish

mercury in, 57, 132

risks associated with, 57

Shigella, 205

Shigellosis, 205

Short-bowel syndrome, 240–241

Shortness of breath (SOB), 306

Skin-fold thickness, 106, 120

Skin tests, allergy, 386

Small for date (SFD), 406

Small for gestational age (SGA), 130, 406

Snack foods, 141

SOB. See Shortness of breath (SOB)

Social occasions, 27

Society, 26

Sociological symbolism, 27

Sodium

athletic activity and, 93

cautions regarding drugs containing,

160

characteristics of, 84

Dietary Guidelines recommendations

for, 8

in human body, 85

Sodium restriction

in children with congenital heart

disease, 380

congestive heart failure and, 255–256

hypertension and, 255

mild, 256

moderate, 256

nursing implications for, 257

severe, 257

strict, 256

Soluble fiber, 50

Solute, 80, 378

Southern cuisine, 419, 420

Soy-based infant formulas, 136

Spices, 388

Sports beverages, 154–155

St.-John’s-wort, 191, 198–199

Staging, 320

Staphylococcal enterotoxin, 205

Staphylococcus aureus, 205

Statins, 253

Status symbols, food as, 27

Steatorrhea, 354, 362

Stoma, 262

Stomach conditions

dietary management for, 263, 265–266

drug therapy for, 429

Stomatisis, 320, 324

Strattera, 167

Stress

in burn patients, 337

food intolerance and, 262

gastrointestinal issues related to, 234

physical and psychological effects of,

155

Stress management, benefits of, 155

Stroke, diet therapy following, 258, 259

Subclavian vein, 234

Subcultures, 29

Subjective global assessment (SGA), 235

Suboptimal, 26

Substance abuse

in adolescents, 144

high-risk infants and, 406

during pregnancy, 165, 406

Sugar, 11, 52

Sulfonylurea, 285

Sulfur, 86

Superior vena cava, 234

Superstition, eating behavior related to,

26, 27

Suppository, 402

Surgery

for cancer, 322

for congenital heart disease, 379

gastrointestinal, 240–241

nutrients and outcome to, 235

nutrients during, 325

nutrition prior to, 234–235

for obesity, 272–273, 301

for ulcer diseases, 266

Sustained-release drugs, 163

Sweeteners, 51

Sweets, 11, 52

Synergistic drug actions, 159–160

Synthesis, 36, 100

Synthetic sweeteners, 51

Syringes, 283–284

Taste, effect of drugs on, 160

T cells, 320, 327

Teamwork

for burn patient care, 338

for dialysis patient care, 313

for hospitalized children, 355–356

for mental patient care, 341

Teenagers. See Adolescents

Teeth, 262–264. See also Dental caries

Tenacious, 362

Tenacity, 362

Teratogen, 160

Teratoma, 320

Terminal illness, 354

Tetany, 271

Textured vegetable protein (TVP), 36

Therapeutic lifestyle changes (TLC)

to reduce coronary heart disease risk,

249

sample menus for, 417–424

Therapeutic nutrition. See also Diet

therapy

basic principles of, 218

diet modifications for, 225–226

exchange lists and, 218–219

Therapeutic Touch, 194

Thermic effect of food, 100, 101

Thiamin. See Vitamin B

1

(thiamin)

Thiazolidinedione, 285

Third-degree burn, 336

TLC. See Therapeutic lifestyle changes

(TLC)

Tobacco use, 144, 165. See also Substance

abuse

Tocopherol. See Vitamin E (tocopherol)

Toddlers. See also Children

cystic fibrosis in, 365

growth charts for, 432–439

nutritional issues related to, 139–140

sample menus for, 143

snack foods for, 141

Tolerable Upper Intake Level (UL), 4, 5

Tomatoes, 388

Total parenteral nutrition (TPN), 227, 229

Toxemia, 130

TPN. See Total parenteral nutrition (TPN)

Trace elements, 80

Trans fats

dietary intake of, 56, 57

health issues related to, 55

Transplantation, liver, 295, 296

Trauma, from burns, 336, 337

Triglycerides

explanation of, 55, 130, 246, 278

medium-chain, 354, 363, 371

physical activity and, 154

transport of, 247

Trimester, 130

Trypsin, 363

Tube feeding. See Enteral nutrition (EN)

Tyramine, 163

Ulcerative colitis (UC), 271, 272

Ulcers. See Peptic ulcers

Undernutrition, 4, 107
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United States

carbohydrate intake in, 48

chronic diseases in, 5

dental caries and denture use in, 262

dietary fat intake in, 49

dietary supplement expenditures in, 172

eating patterns of cultural groups in,

30–31

food poisoning in, 209–210

individuals with allergies in, 384

morbidity and mortality in, 6

overweight individuals in, 100

primary malnutrition in, 26

protein consumption in, 40

trans fats intake in, 56

Upper respiratory infection (URI), 204

Urban Americans, 31

Uremia, 306

URI. See Upper respiratory infection (URI)

Uric acid stones, 314. See also Kidney

stones

Urinary functions, 340

Urinary tract, 314

Urticaria, 384

U.S. Surgeon General, 5

Varices, 262

Vegans, 40

Vegetables, 10, 12

Vegetarian diet

based on religious beliefs, 26

classifications of, 40

complementary proteins for, 41, 42

evaluation of, 40

nutritional issues related to, 32

planning for, 41–42

protein and amino acid requirements

for, 39–40

Vegetarianism, 36, 40

Very low-calorie diet (VLCD), 301

Very-low-density lipoproteins (VLDL), 55,

247

Vibrio cholera, 206

Vibrio parahaemolyticus, 206

Villi, 362, 370

Viokase, 363

Viruses, 204

Viscid, 362

Vision, 148

Vitamin A (retinol)

as antioxidant, 68

birth defects and, 132, 165

characteristics of, 72

food preparation and, 70

Vitamin B

1

(thiamin), 65, 371

Vitamin B

2

(riboflavin), 66

Vitamin B

6

(pyridoxine)

characteristics of, 67

homocysteine and, 178

oral contraceptives and, 162, 166

Vitamin B

12

(cobalamin)

characteristics of, 68

folic acid and, 177–178

homocysteine and, 178

for surgical patients, 240

Vitamin B complex, 235, 237

Vitamin C (ascorbic acid)

as antioxidant, 68

characteristics of, 64

in children’s diets, 142

deficiency in, 26

food preparation and, 70

for surgical patients, 235, 237

Vitamin D (cholecalciferol), 73, 132

Vitamin E (tocopherol)

as antioxidant, 68

characteristics of, 74

food preparation and, 70

Vitamin K (menadione)

antibiotics and, 162

characteristics of, 75

for surgical patients, 235, 237, 240

Vitamins. See also specific vitamins

for burn patients, 337

classification of, 62

drug-induced deficiencies in, 

162–163

as drug therapy, 162

explanation of, 62

false claims regarding, 151

fat-soluble, 67–68

food preparation and processing and,

69–75

health personnel responsibilities related

to, 75

laws and regulations related to, 70

solubility of, 63

storage of, 63

for surgical patients, 235, 237

water-soluble, 63–67

Vitamin supplements

for AIDS patients, 330

for children, 142

harmful effect of, 165

for pregnant women, 132, 133

recommendations for, 76

VLBW infants. See High-risk infants

VLDL. See Very-low-density lipoproteins

(VLDL)

Vomiting, 160, 324

Water

health personnel responsibilities related

to, 93

in human body, 81, 92, 323

nutrient electrolytes in, 81, 92

requirements for athletes, 93

sources of, 92–93

Water intoxication, 92

Water-soluble vitamins. See also specific

vitamins

consumption of, 76

explanation of, 63

fat-soluble vs., 63

pregnancy and, 133

reference tables for, 64–71

Weight

for adults, 413–415

for lactating women, 134

methods to assess, 105, 106

during pregnancy, 131–132

Weight conversion table, 449, 450

Weight cycling, 301

Weight management. See also Dieting

background of, 100

business interests involved in, 112–113

calories and, 111

Dietary Guidelines recommendations

for, 7

eating habits and, 111

factors involved in, 110–111

gallstones and, 300

guidelines for, 111–112

physical exercise and, 111, 154

sample menus for, 113

Wheals, 384

Wheat allergy, 388

Women, Infants, and Children (WIC)

program, 130

Xerostomia, 320

Yellow dye (tartrazine), 388

Yersinia enterocolitica, 206

Zinc, 88, 240
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Life Stage 

Group 

Vit A 

(µg/d)

a

Vit C 

(mg/d) 

Vit D 

(µg/d)

b,c

Vit E 

(mg/d)

d

Vit K 

(µg/d) 

Thiamin

(mg/d) 

Riboﬂavin

(mg/d) 

Niacin 

(mg/d)

e

Vit B

6

(mg/d) 

Folate 

(µg/d)

f

Vit B

12

(µg/d) 

Pantothenic 

Acid (mg/d) 

Biotin 

(µg/d) 

Choline

g

(mg/d) 

Infants

0-6 mo 400* 40* 5* 4* 2.0* 0.2* 0.3* 2* 0.1* 65* 0.4* 1.7* 5* 125* 

7-12 mo 500* 50* 5* 5* 2.5* 0.3* 0.4* 4* 0.3* 80* 0.5* 1.8* 6* 150* 

Children

1-3 y 300 15 5* 6 30* 0.5 0.5 6 0.5 150 0.9 2* 8* 200* 

4-8 y 400 25 5* 7 55* 0.6 0.6 8 0.6 200 1.2 3* 12* 250* 

Males

9-13 y 600 45 5* 11 60* 0.9 0.9 12 1 300 1.8 4* 20* 375* 

14-18 y 900 75 5* 15 75* 1.2 1.3 16 1.3 400 2.4 5* 25* 550* 

19-30 y 900 90 5* 15 120* 1.2 1.3 16 1.3 400 2.4 5* 30* 550* 

31-50 y 900 90 5* 15 120* 1.2 1.3 16 1.3 400 2.4 5* 30* 550* 

51-70 y 900 90 10* 15 120* 1.2 1.3 16 1.7 400 2.4

i

5* 30* 550* 

> 70 y 900 90 15* 15 120* 1.2 1.3 16 1.7 400 2.4

i

5* 30* 550* 

Females

9-13 y 600 45 5* 11 60* 0.9 0.9 12 1 300 1.8 4* 20* 375* 

14-18 y 700 65 5* 15 75* 1 1 14 1.2 400i 2.4 5* 25* 400* 

19-30 y 700 75 5* 15 90* 1.1 1.1 14 1.3 400i 2.4 5* 30* 425* 

31-50 y 700 75 5* 15 90* 1.1 1.1 14 1.3 400i 2.4 5* 30* 425* 

51-70 y 700 75 10* 15 90* 1.1 1.1 14 1.5 400 2.4

h

5* 30* 425* 

> 70 y 700 75 15* 15 90* 1.1 1.1 14 1.5 400 2.4

h

5* 30* 425* 

Pregnancy

14-18 y 750 80 5* 15 75* 1.4 1.4 18 1.9 600

j

2.6 6* 30* 450* 

19-30 y 770 85 5* 15 90* 1.4 1.4 18 1.9 600

j

2.6 6* 30* 450* 

31-50 y 770 85 5* 15 90* 1.4 1.4 18 1.9 600

j

2.6 6* 30* 450* 

Lactation

14-18 y 1,200 115 5* 19 75* 1.4 1.6 17 2 500 2.8 7* 35* 550* 

19-30 y 1,300 120 5* 19 90* 1.4 1.6 17 2 500 2.8 7* 35* 550* 

31-50 y 1,300 120 5* 19 90* 1.4 1.6 17 2 500 2.8 7* 35* 550* 

Table F-1. Dictary Rcfcrcncc lntakcs (DRls): Rccommcndcd lntakcs for lndividuaIs, Vitamins

Food and Nutrition Board, Institute of Medicine, National Academies 

NOTE: This table (taken from the DRI reports, see www.nap.edu) presents Recommended Dietary Allowances (RDAs) in bold type and Adequate Intakes (AIs) in ordinary type followed by an 

asterisk (*). RDAs and AIs may both be used as goals for individual intake. RDAs are set to meet the needs of almost all (97 to 98 percent) individuals in a group. For healthy breastfed infants, the AI 

is the mean intake. The AI for other life stage and gender groups is believed to cover needs of all individuals in the group, but lack of data or uncertainty in the data prevent being able to specify with 

conﬁdence the percentage of individuals covered by this intake. 

a

As retinol activity equivalents (RAEs). 1 RAE = 1 µg retinol, 12 µg -carotene, 24 µg -carotene, or 24 µg -cryptoxanthin. The RAE for dietary provitamin A carotenoids is twofold greater than 

retinol equivalents (RE), whereas the RAE for preformed vitamin A is the same as RE. 

b

As cholecalciferol. 1 µg cholecalciferol = 40 IU vitamin D. 

c

In the absence of adequate exposure to sunlight. 

d

As -tocopherol. -Tocopherol includes RRR--tocopherol, the only form of -tocopherol that occurs naturally in foods, and the 2R-stereoisomeric forms of -tocopherol (RRR-, RSR-, RRS-, and 

RSS--tocopherol) that occur in fortined foods and supplements. It does not include the 2S-stereoisomeric forms of -tocopherol (SRR-, SSR-, SRS-, and SSS--tocopherol), also found in fortined 

foods and supplements. 

e

As niacin equivalents (NE). 1 mg of niacin = 60 mg of tryptophan; 0-6 months = preformed niacin (not NE). 

f

As dietary folate equivalents (DFE). 1 DFE = 1 µg food folate = 0.6 µg of folic acid from fortined food or as a supplement consumed with food = 0.5 µg of a supplement taken on an empty stomach. 

g

Although AIs have been set for choline, there are few data to assess whether a dietary supply of choline is needed at all stages of the life cycle, and it may be that the choline requirement can be met by 

endogenous synthesis at some of these stages. 

h

Because 10 to 30 percent of older people may malabsorb food-bound B

12

, it is advisable for those older than 50 years to meet their RDA mainly by consuming foods fortined with B

12

or a 

supplement containing B

12

.

i

In view of evidence linking folate intake with neural tube defects in the fetus, it is recommended that all women capable of becoming pregnant consume 400 µg from supplements or fortined foods 

in addition to intake of food folate from a varied diet. 

j

It is assumed that women will continue consuming 400 µg from supplements or fortined food until their pregnancy is connrmed and they enter prenatal care, which ordinarily occurs after the

end of the periconceptional period—the critical time for formation of the neural tube.

Copyright 2004 by the National Academy of Sciences. All rights reserved.

Table F-2. Dictary Rcfcrcncc lntakcs (DRls): Rccommcndcd lntakcs for lndividuaIs, fIcmcnts

Food and Nutrition Board, Institute of Medicine, National Academies 

NOTE: This table presents Recommended Dietary Allowances (RDAs) in bold type and Adequate Intakes (AIs) in ordinary type followed by an asterisk (*). RDAs and AIs may both be used as goals 

for individual intake. RDAs are set to meet the needs of almost all (97 to 98 percent) individuals in a group. For healthy breastfed infants, the AI is the mean intake. The AI for other life stage and 

gender groups is believed to cover needs of all individuals in the group, but lack of data or uncertainty in the data prevent being able to specify with conﬁdence the percentage of individuals covered by 

this intake. 

SOURCES: Dietary Reference Intakes for Calcium, Phosphorous, Magnesium, Vitamin D, and Fluoride (1997); Dietary Reference Intakes for Thiamin, Ribonavin, Niacin, Vitamin B

6

, Folate, 

Vitamin B

12

, Pantothenic Acid, Biotin, and Choline (1998); Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids (2000); Dietary Reference Intakes for Vitamin A, 

Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc (2001); and Dietary Reference Intakes for Water, Potassium, Sodium, 

Chloride, and Sulfate (2004). These reports may be accessed via http://www.nap.edu. 

Copyright 2004 by the National Academy of Sciences. All rights reserved. 

Life Stage 

Group 

Calcium 

(mg/d) 

Chromium 

(µg/d) 

Copper 

(µg/d) 

Fluoride 

(mg/d) 

Iodine 

(µg/d) 

Iron 

(mg/d) 

Magnesium 

(mg/d) 

Manganese 

(mg/d) 

Molybdenum 

(µg/d) 

Phosphorus 

(mg/d) 

Selenium 

(µg/d) 

Zinc 

(mg/d) 

Potassium 

(g/d) 

Sodium 

(g/d) 

Chloride 

(g/d) 

Infants 

0-6 mo 210* 0.2* 200* 0.01* 110* 0.27* 30* 0.003* 2* 100* 15* 2* 0.4* 0.12* 0.18* 

7-12 mo 270* 5.5* 220* 0.5* 130* 11 75* 0.6* 3* 275* 20* 3 0.7* 0.37* 0.57* 

Children 

1-3 y 500* 11* 340 0.7* 90 7 80 1.2* 17 460 20 3 3.0* 1.0* 1.5* 

4-8 y 800* 15* 440 1* 90 10 130 1.5* 22 500 30 5 3.8* 1.2* 1.9* 

Males 

9-13 y 1,300* 25* 700 2* 120 8 240 1.9* 34 1,250 40 8 4.5* 1.5* 2.3* 

14-18 y 1,300* 35* 890 3* 150 11 410 2.2* 43 1,250 55 11 4.7* 1.5* 2.3* 

19-30 y 1,000* 35* 900 4* 150 8 400 2.3* 45 700 55 11 4.7* 1.5* 2.3* 

31-50 y 1,000* 35* 900 4* 150 8 420 2.3* 45 700 55 11 4.7* 1.5* 2.3* 

51-70 y 1,200* 30* 900 4* 150 8 420 2.3* 45 700 55 11 4.7* 1.3* 2.0* 

> 70 y 1,200* 30* 900 4* 150 8 420 2.3* 45 700 55 11 4.7* 1.2* 1.8* 

Females 

9-13 y 1,300* 21* 700 2* 120 8 240 1.6* 34 1,250 40 8 4.5* 1.5* 2.3* 

14-18 y 1,300* 24* 890 3* 150 15 360 1.6* 43 1,250 55 9 4.7* 1.5* 2.3* 

19-30 y 1,000* 25* 900 3* 150 18 310 1.8* 45 700 55 8 4.7* 1.5* 2.3* 

31-50 y 1,000* 25* 900 3* 150 18 320 1.8* 45 700 55 8 4.7* 1.5* 2.3* 

51-70 y 1,200* 20* 900 3* 150 8 320 1.8* 45 700 55 8 4.7* 1.3* 2.0* 

> 70 y 1,200* 20* 900 3* 150 8 320 1.8* 45 700 55 8 4.7* 1.2* 1.8* 

Pregnancy 

14-18 y 1,300* 29* 1,000 3* 220 27 400 2.0* 50 1,250 60 12 4.7* 1.5* 2.3* 

19-30 y 1,000* 30* 1,000 3* 220 27 350 2.0* 50 700 60 11 4.7* 1.5* 2.3* 

31-50 y 1,000* 30* 1,000 3* 220 27 360 2.0* 50 700 60 11 4.7* 1.5* 2.3* 

Lactation

14-18 y 1,300* 44* 1,300 3* 290 10 360 2.6* 50 1,250 70 13 5.1* 1.5* 2.3* 

19-30 y 1,000* 45* 1,300 3* 290 9 310 2.6* 50 700 70 12 5.1* 1.5* 2.3* 

31-50 y 1,000* 45* 1,300 3* 290 9 320 2.6* 50 700 70 12 5.1* 1.5* 2.3* 
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