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Conversion Factors 
A conversion factor is a fraction in which the numerator (top)
and the denominator (bottom) express the same quantity in dif-
ferent units. For example, 2.2 pounds (lb) and 1 kilogram (kg)
are equivalent; they express the same weight. The conversion
factors used to change pounds to kilograms and vice versa are:

1 kg and 2.2 lb .
2.2 lb 1 kg

Because a conversion factor equals 1, measurements can be
multiplied by the factor to change the unit of measure without
changing the value of the measurement. To change one unit of
measurement to another, use the factor with the unit you are
seeking in the numerator (top) of the fraction.

Example 1 Convert the weight of 130 pounds to kilograms.

• Choose the conversion factor in which the kilograms are
on top and multiply by 130 pounds:

1 kg
130 lb

130 kg
59 kg.

2.2 lb                  2.2

Example 2 Consider a 4-ounce (oz) hamburger that contains
7 grams (g) of saturated fat. How many grams of saturated fat
are contained in a 3-ounce hamburger?

• Because you are seeking grams of saturated fat, the con-
version factor is:

7 g saturated fat.
4 oz hamburger

• Multiply 3 ounces of hamburger by the conversion factor:

3 oz hamburger 
7 g saturated fat 3 7 21
4 oz hamburger 4 4

5 g saturated fat (rounded off).

Percentages 
A percentage is a comparison between a number of items (per-
haps the number of kcalories in your daily energy intake) and
a standard number (perhaps the number of kcalories used for
Daily Values on food labels). To find a percentage, first divide
by the standard number and then multiply by 100 to state the
answer as a percentage (percent means “per 100”).

Example 3 Suppose your energy intake for the day is 1500
kcalories (kcal): What percentage of the Daily Value (DV) for
energy does your intake represent? (Use the Daily Value of
2000 kcalories as the standard.)

• Divide your kcalorie intake by the Daily Value:

1500 kcal (your intake) 2000 kcal (DV) 0.75.

• Multiply your answer by 100 to state it as a percentage:

0.75 100 75% of the Daily Value.

Example 4 Sometimes the percentage is more than 100. Sup-
pose your daily intake of vitamin C is 120 milligrams (mg) and
your RDA (male) is 90 milligrams. What percentage of the RDA
for vitamin C is your intake?

120 mg (your intake) 90 mg (RDA) 1.33.

1.33 100 133% of the RDA.

Example 5 Sometimes the comparison is between a part of a
whole (for example, your kcalories from protein) and the total
amount (your total kcalories). In this case, the total is the num-
ber you divide by. If you consume 60 grams (g) protein, 80
grams fat, and 310 grams carbohydrate, what percentages of
your total kcalories for the day come from protein, fat, and
carbohydrate?

• Multiply the number of grams by the number of kcalories
from 1 gram of each energy nutrient (conversion factors):

60 g protein
4 kcal 

240 kcal.
1 g protein

80 g fat
9 kcal

720 kcal.
1 g fat 

Aids to Calculation

Cations Anions

Milliequivalents Milligrams Milliequivalents Milligrams

1 mEq Potassium (K+) 39 mg 1 mEq Chloride (Cl−) 35.5 mg

1 mEq Sodium (Na2+) 23 mg 1 mEq Bicarbonate (HCO3
−) 61 mg

1 mEq Calcium (Ca2+) 20 mg 1 mEq Potassium (PO4
3−) 31.67 mg

1 mEq Magnesium (Mg2+) 12.2 mg

The equivalent weight of an electrolyte is its molecular weight divided by its valence. Therefore, because 
the molecular weight of K+ is 39 and its valance is one, 39/1 is 39 grams. Milliequivalents would be 1/1000 of 
the equivalents or 39 milligrams. One milliequivalent of Na+ is 23 milligrams [(23 grams/1) divided by 1000].

Milliequivalents to Milligrams

X

310 g carbohydrate 
4 kcal 

1240 kcal.
1 g carbohydrate

• Find the total kcalories:

240 720 1240 2200 kcal.

• Find the percentage of total kcalories from each energy
nutrient (see Example 3):

Protein: 240 2200 0.109 100 10.9 
11% of kcal.

Fat: 720 2200 0.327 100 32.7 
33% of kcal.

Carbohydrate: 1240 2200 0.563 100 56.3 
56% of kcal.

Total: 11% 33% 56% 100% of kcal.

In this case, the percentages total 100 percent, but sometimes
they total 99 or 101 because of rounding—a reasonable
estimate.

Ratios
A ratio is a comparison of two (or three) values in which one of
the values is reduced to 1. A ratio compares identical units and
so is expressed without units.

Example 6 Suppose your daily intakes of potassium and
sodium are 3000 milligrams (mg) and 2500 milligrams, respec-
tively. What is the potassium-to-sodium ratio? 

• Divide the potassium milligrams by the sodium milligrams:

3000 mg potassium 2500 mg sodium 1.2.

The potassium-to-sodium ratio is 1.2:1 (read as “one point two
to one” or simply “one point two”), which means there are 1.2
milligrams of potassium for every 1 milligram of sodium. A ra-
tio greater than 1 means that the first value (in this case, potas-
sium) is greater than the second (sodium). When the ratio is
less than 1, the second value is larger.

Weights and Measures

LENGTH
1 meter (m) 39 in.
1 centimeter (cm) 0.4 in.
1 inch (in) 2.5 cm.
1 foot (ft) 30 cm.

TEMPERATURE
Steam 100°C 212°F Steam 

Body temperature 37°C 98.6°F Body temperature

Ice 0°C 32°F Ice

Celsius* Fahrenheit

• To find degrees Fahrenheit (°F) when you know degrees
Celsius (°C), multiply by 9/5 and then add 32.

• To find degrees Celsius (°C) when you know degrees
Fahrenheit (°F), subtract 32 and then multiply by 5/9.

VOLUME
1 liter (L) 1000 mL, 0.26 gal, 1.06 qt, or 2.1 pt.
1 milliliter (mL) 1/1000 L or 0.03 fluid oz.
1 gallon (gal) 128 oz, 8 c, or 3.8 L.
1 quart (qt) 32 oz, 4 c, or 0.95 L.
1 pint (pt) 16 oz, 2 c, or 0.47 L.
1 cup (c) 8 oz, 16 tbs, about 250 mL, or 0.25 L.
1 ounce (oz) 30 mL.
1 tablespoon (tbs) 3 tsp or 15 mL.
1 teaspoon (tsp) 5 mL.

WEIGHT
1 kilogram (kg) 1000 g or 2.2 lb.
1 gram (g) 1/1000 kg, 1000 mg, or 0.035 oz.
1 milligram (mg) 1/1000 g or 1000 µg.
1 microgram (µg) 1/1000 mg.
1 pound (lb) 16 oz, 454 g, or 0.45 kg.
1 ounce (oz) about 28 g.

ENERGY
1 kilojoule (kJ) 0.24 kcal.
1 millijoule (mJ) 240 kcal.
1 kcalorie (kcal) 4.2 kJ.
1 g carbohydrate 4 kcal 17 kJ.
1 g fat 9 kcal 37 kJ.
1 g protein 4 kcal 17 kJ.
1 g alcohol 7 kcal 29 kJ.

*Also known as centigrade.

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



W

Conversion Factors 
A conversion factor is a fraction in which the numerator (top)
and the denominator (bottom) express the same quantity in dif-
ferent units. For example, 2.2 pounds (lb) and 1 kilogram (kg)
are equivalent; they express the same weight. The conversion
factors used to change pounds to kilograms and vice versa are:

1 kg and 2.2 lb .
2.2 lb 1 kg

Because a conversion factor equals 1, measurements can be
multiplied by the factor to change the unit of measure without
changing the value of the measurement. To change one unit of
measurement to another, use the factor with the unit you are
seeking in the numerator (top) of the fraction.

Example 1 Convert the weight of 130 pounds to kilograms.

• Choose the conversion factor in which the kilograms are
on top and multiply by 130 pounds:

1 kg
130 lb

130 kg
59 kg.

2.2 lb                  2.2

Example 2 Consider a 4-ounce (oz) hamburger that contains
7 grams (g) of saturated fat. How many grams of saturated fat
are contained in a 3-ounce hamburger?

• Because you are seeking grams of saturated fat, the con-
version factor is:

7 g saturated fat.
4 oz hamburger

• Multiply 3 ounces of hamburger by the conversion factor:

3 oz hamburger 
7 g saturated fat 3 7 21
4 oz hamburger 4 4

5 g saturated fat (rounded off).

Percentages 
A percentage is a comparison between a number of items (per-
haps the number of kcalories in your daily energy intake) and
a standard number (perhaps the number of kcalories used for
Daily Values on food labels). To find a percentage, first divide
by the standard number and then multiply by 100 to state the
answer as a percentage (percent means “per 100”).

Example 3 Suppose your energy intake for the day is 1500
kcalories (kcal): What percentage of the Daily Value (DV) for
energy does your intake represent? (Use the Daily Value of
2000 kcalories as the standard.)

• Divide your kcalorie intake by the Daily Value:

1500 kcal (your intake) 2000 kcal (DV) 0.75.

• Multiply your answer by 100 to state it as a percentage:

0.75 100 75% of the Daily Value.

Example 4 Sometimes the percentage is more than 100. Sup-
pose your daily intake of vitamin C is 120 milligrams (mg) and
your RDA (male) is 90 milligrams. What percentage of the RDA
for vitamin C is your intake?

120 mg (your intake) 90 mg (RDA) 1.33.

1.33 100 133% of the RDA.

Example 5 Sometimes the comparison is between a part of a
whole (for example, your kcalories from protein) and the total
amount (your total kcalories). In this case, the total is the num-
ber you divide by. If you consume 60 grams (g) protein, 80
grams fat, and 310 grams carbohydrate, what percentages of
your total kcalories for the day come from protein, fat, and
carbohydrate?

• Multiply the number of grams by the number of kcalories
from 1 gram of each energy nutrient (conversion factors):

60 g protein
4 kcal 

240 kcal.
1 g protein

80 g fat
9 kcal

720 kcal.
1 g fat 

Aids to Calculation

X

310 g carbohydrate 
4 kcal 

1240 kcal.
1 g carbohydrate

• Find the total kcalories:

240 720 1240 2200 kcal.

• Find the percentage of total kcalories from each energy
nutrient (see Example 3):

Protein: 240 2200 0.109 100 10.9 
11% of kcal.

Fat: 720 2200 0.327 100 32.7 
33% of kcal.

Carbohydrate: 1240 2200 0.563 100 56.3 
56% of kcal.

Total: 11% 33% 56% 100% of kcal.

In this case, the percentages total 100 percent, but sometimes
they total 99 or 101 because of rounding—a reasonable
estimate.

Ratios
A ratio is a comparison of two (or three) values in which one of
the values is reduced to 1. A ratio compares identical units and
so is expressed without units.

Example 6 Suppose your daily intakes of potassium and
sodium are 3000 milligrams (mg) and 2500 milligrams, respec-
tively. What is the potassium-to-sodium ratio? 

• Divide the potassium milligrams by the sodium milligrams:

3000 mg potassium 2500 mg sodium 1.2.

The potassium-to-sodium ratio is 1.2:1 (read as “one point two
to one” or simply “one point two”), which means there are 1.2
milligrams of potassium for every 1 milligram of sodium. A ra-
tio greater than 1 means that the first value (in this case, potas-
sium) is greater than the second (sodium). When the ratio is
less than 1, the second value is larger.

Weights and Measures

LENGTH
1 meter (m) 39 in.
1 centimeter (cm) 0.4 in.
1 inch (in) 2.5 cm.
1 foot (ft) 30 cm.

TEMPERATURE
Steam 100°C 212°F Steam 

Body temperature 37°C 98.6°F Body temperature

Ice 0°C 32°F Ice

Celsius* Fahrenheit

• To find degrees Fahrenheit (°F) when you know degrees
Celsius (°C), multiply by 9/5 and then add 32.

• To find degrees Celsius (°C) when you know degrees
Fahrenheit (°F), subtract 32 and then multiply by 5/9.

VOLUME
1 liter (L) 1000 mL, 0.26 gal, 1.06 qt, or 2.1 pt.
1 milliliter (mL) 1/1000 L or 0.03 fluid oz.
1 gallon (gal) 128 oz, 8 c, or 3.8 L.
1 quart (qt) 32 oz, 4 c, or 0.95 L.
1 pint (pt) 16 oz, 2 c, or 0.47 L.
1 cup (c) 8 oz, 16 tbs, about 250 mL, or 0.25 L.
1 ounce (oz) 30 mL.
1 tablespoon (tbs) 3 tsp or 15 mL.
1 teaspoon (tsp) 5 mL.

WEIGHT
1 kilogram (kg) 1000 g or 2.2 lb.
1 gram (g) 1/1000 kg, 1000 mg, or 0.035 oz.
1 milligram (mg) 1/1000 g or 1000 µg.
1 microgram (µg) 1/1000 mg.
1 pound (lb) 16 oz, 454 g, or 0.45 kg.
1 ounce (oz) about 28 g.

ENERGY
1 kilojoule (kJ) 0.24 kcal.
1 millijoule (mJ) 240 kcal.
1 kcalorie (kcal) 4.2 kJ.
1 g carbohydrate 4 kcal 17 kJ.
1 g fat 9 kcal 37 kJ.
1 g protein 4 kcal 17 kJ.
1 g alcohol 7 kcal 29 kJ.

*Also known as centigrade.

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Australia • Brazil • Japan • Korea • Mexico • Singapore • Spain • United Kingdom • United States

Nutrition Therapy  
and Pathophysiology
Third Edition

Marcia Nahikian Nelms 
The Ohio State University

Kathryn Sucher 
San Jose State University

Karen Lacey 
University of Wisconsin, Green Bay

Diane Habash 
The Ohio State University

R. Gerald Nelms 
Wright State University

Melissa Hansen-Petrik 
The University of Tennessee–Knoxville

Colette LaSalle 
San Jose State University

Thomas J. Pujol 
Southeast Missouri State University

Jeremy T. Barnes 
Southeast Missouri State University

Mildred Mattfeldt-Beman 
Saint Louis University

Roschelle A. Heuberger 
Central Michigan University

Kathy Jones Irwin 
Tennova HealthCare

Ethan A. Bergman 
Central Washington University

Susan N. Hawk 
Central Washington University

Deborah A. Cohen 
University of New Mexico

Robert D. Lee 
Central Michigan University

Elaina Jurecki 
BioMarin Pharmaceutical Inc.

Shana Maloney 
Kaiser Permanente Medical Center,  
Northern California

Joyce Wong
Kaiser Permanente Medical Center, 
Northern California

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



This is an electronic version of the print textbook. Due to electronic rights restrictions, some third party content may be suppressed. Editorial 
review has deemed that any suppressed content does not materially affect the overall learning experience. The publisher reserves the right to 

remove content from this title at any time if subsequent rights restrictions require it. For valuable information on pricing, previous
editions, changes to current editions, and alternate formats, please visit www.cengage.com/highered to search by

ISBN#, author, title, or keyword for materials in your areas of interest.

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



For product information and technology assistance, contact us at

Cengage Learning Customer & Sales Support, 1-800-354-9706.

For permission to use material from this text or product,  
submit all requests online at www.cengage.com/permissions.

Further permissions questions can be e-mailed to  
permissionrequest@cengage.com.

Nutrition Therapy and Pathophysiology, 
Third Edition 
Marcia Nahikian Nelms,  
Kathryn P. Sucher, Karen Lacey
Product Director: Mary Finch 
Product Team Director: Yolanda Cossio 
Product Manager: Peggy Williams 
Content Developer: Elesha Hyde 
Product Assistant: Chelsea Joy 
Media Developer: Miriam Myers 
Marketing Manager: Julie Schuster 
Senior Content Project Manager: Carol Samet 
Art Director:  John Walker 
Manufacturing Planner: Karen Hunt 
Creative Director: Rob Hugel 
Production Service: Patty Donovan,  
Laserwords Pvt. Ltd. 
Text Researcher: Kavitha Balasundaram, Lumina 
Datamatics 
Photo Researcher: Carly Bergey, Lumina 
Datamatics 
Copy Editor: Laserwords Pvt. Ltd.
Cover Designer: Jeanne Calabrese 
Compositor: Laserwords Pvt. Ltd. 

© 2016, 2011 Cengage Learning

WCN: 02-200-203

ALL RIGHTS RESERVED. No part of this work covered by the copyright herein 
may be reproduced, transmitted, stored, or used in any form or by any means 
graphic, electronic, or mechanical, including but not limited to photocopying, 
recording, scanning, digitizing, taping, Web distribution, information networks, 
or information storage and retrieval systems, except as permitted under Section 
107 or 108 of the 1976 United States Copyright Act, without the prior written 
permission of the publisher.

Library of Congress Control Number: 2014946557

ISBN: 978-1-305-11196-7

Cengage Learning
20 Channel Center Street
Boston, MA 02210
USA

Cengage Learning is a leading provider of customized learning solutions with  
office locations around the globe, including Singapore, the United Kingdom,  
Australia, Mexico, Brazil, and Japan. Locate your local office at  
www.cengage.com/global

Cengage Learning products are represented in Canada by Nelson Education, Ltd.

To learn more about Cengage Learning Solutions, visit www.cengage.com
Purchase any of our products at your local college store or at our preferred online 
store www.cengagebrain.com.

Printed in the United States of America

Print Number: 01 Print Year: 2014

Printed in the United States of America

1 2 3 4 5 6 7 18 17 16 15 14

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Dedication

For our colleagues in  
nutrition and dietetics

For our students: past,  
present, and future

In memory of Irma and Robert Nahikian
Marcia Nahikian-Nelms

For my supportive and loving husband Peter, 
and my son Alexander

Kathryn Sucher

For my husband Jim; your  
encouragement and support  

mean the world to me
Karen Lacey

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



iv  

PART 1

The Role of Nutrition Therapy  
in Health Care
1 Role of the Dietitian in the Health Care 

System 2

PART 2

The Nutrition Care Process
2 The Nutrition Care Process 17

3 Nutrition Assessment: Foundation  
of the Nutrition Care Process 36

4 Nutrition Intervention and Nutrition 
Monitoring and Evaluation 72

5 Enteral and Parenteral Nutrition 
Support 88

6 Documentation of the Nutrition Care 
Process 115

PART 3

Introduction to  
Pathophysiology
7 Fluid and Electrolyte Balance 126

8 Acid-Base Balance 145

9 Cellular and Physiological Response 
to Injury: The Role of the Immune 
System 157

10 Nutritional Genomics 192

11 Pharmacology 217

PART 4

Nutrition Therapy
12 Diseases and Disorders of Energy 

Imbalance 250

13 Diseases of the Cardiovascular 
System 292

14 Diseases of the Upper Gastrointestinal 
Tract 342

15 Diseases of the Lower Gastrointestinal 
Tract 379

16 Diseases of the Liver, Gallbladder,  
and Exocrine Pancreas 436

17 Diseases of the Endocrine System 469

18 Diseases of the Renal System 521

19 Diseases of the Hematological 
System 562

20 Diseases and Disorders of the 
Neurological System 596

21 Diseases of the Respiratory System 635

22 Metabolic Stress and the Critically Ill 665

23 Neoplastic Disease 686

24 HIV and AIDS 711

25 Diseases of the Musculoskeletal 
System 733

26 Metabolic Disorders 759

APPENDIxES A-1

GLOSSARy G-1

INDEx I-1

Brief Table of Contents

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents

PART 1

The Role of Nutrition Therapy 
in Health Care 

Role of the Dietitian in the Health 
Care System 2

Introduction 2

The Registered Dietitian in Clinical Practice 2

The Role of the Clinical Dietitian 2

Scope of Practice 3

The Clinical Nutrition Team 3

Other Health Professionals—Interdisciplinary 
Teams 5

Health Care Services and Reimbursement  
for Medical Nutrition Therapy (MNT) 9

Developing Critical Thinking Skills and 
Professional Performance 10

Definition of Critical Thinking 10

Components of Critical Thinking 11

Specific Knowledge Base 11

Experience 11

Competencies 11

Attitudes 12

Standards 13

Levels of Clinical Reasoning 13

Conclusion 14

PART 2

The Nutrition Care Process 

The Nutrition Care Process 17

Improving Health and Nutritional Status 
through Nutrition Care 17

Health Status 17

Nutritional Status 17

1

2

Purpose of Providing Nutrition Care 19

The AND’s Standardized Nutrition Care 
Process 19

Standardized Nutrition Language 19

Use of the NCP to Improve Quality of Care 20

Critical Thinking 21

Big Picture of Nutrition Care: The Model 21

Central Core 21

Two Outer Rings 22

Supportive Systems: Screening and Referral System  
and Outcomes Management System 22

Steps of the NCP 23

Step 1: Nutrition Assessment 23

Obtain and Verify Appropriate Data 24

Cluster and Organize Assessment Data 24

Evaluate the Data Using Reliable Standards 25

Step 2: Nutrition Diagnosis 25

PES Statements 26

Criteria for Evaluating PES Statements 27

Relationship of Nutrition Diagnosis to the Other Steps  
of the NCP 28

Step 3: Nutrition Intervention 29

Prioritize the Nutrition Diagnoses 29

Write the Nutrition Prescription 29

Set Goals 29

Select the Nutrition Intervention 30

Implement the Nutrition Intervention 30

Step 4: Nutrition Monitoring and Evaluation 30

Monitor Progress 31

Measure Outcomes 31

Evaluate Outcomes 32

Documentation 32

Conclusion 32

Nutrition Assessment: Foundation 
of the Nutrition Care Process 36

Introduction 36

Nutritional Status 36

3

v

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



vi  Table of Contents

An Overview: Nutrition Assessment  
and Screening 37

Subjective and Objective Data 38

Subjective Data Collection 38

Client History 39

Information Regarding Education, Learning,  
and Motivation 41

Tools for Data Collection 41

Food- and Nutrition-Related History 41

Nutrition Care Indicator: Twenty-Four-Hour Recall 41

Nutrition Care Indicator: Food Record/Food Diary 41

Nutrition Care Indicator: Food Frequency 43

Nutrition Care Indicator: Observation of Food Intake/“Calorie 
Count” 43

Evaluation and Interpretation of Dietary 
Analysis Information 44

Nutrition Care Criteria: Evaluation and Interpretation  
Using the U.S. Dietary Guidelines 47

Nutrition Care Criteria: Evaluation and Interpretation  
Using the USDA Food Patterns 47

Nutrition Care Criteria: Evaluation and Interpretation  
Using the Exchange Lists for Diabetes/Carbohydrate 
Counting 47

Nutrition Care Criteria: Evaluation and Interpretation  
Using Individual Nutrient Analysis 48

Computerized Dietary Analysis 48

Nutrition Care Criteria: Evaluation and Interpretation  
Using Dietary Reference Intakes and Daily Values 48

Anthropometric/Body Composition 
Measurements 49

Anthropometrics 49

Nutrition Care Indicator: Height/Stature 49

Nutrition Care Indicator: Weight 50

Nutrition Care Criteria: Evaluation and Interpretation  
of Height and Weight in Infants and Children 50

Growth Charts 50

Body Mass Index 51

Nutrition Care Criteria: Evaluation and Interpretation  
of Height and Weight in Adults 51

Usual Body Weight 51

Percent Usual Body Weight and Percent Weight  
Change 52

Reference Weights 52

Body Mass Index (BMI) 52

Waist Circumference 52

Body Composition 52

Nutrition Care Indicator: Skinfold Measurements 53

Nutrition Care Criteria: Interpretation and Evaluation  
of Skinfold Measurements 54

Nutrition Care Indicator: Bioelectrical Impedance  
Analysis (BIA) 54

Nutrition Care Criteria: Interpretation and Evaluation  
of BIA Measurements 55

Nutrition Care Indicator: Hydrostatic (Underwater) 
Weighing 55

Nutrition Care Indicator: Dual Energy X-Ray Absorptiometry 
(DXA) 56

Nutrition Care Indicator: Air Displacement 
Plethysmography 56

Biochemical Assessment and Medical Tests  
and Procedures 56

Protein Assessment 57

Somatic Protein Assessment 57

Visceral Protein Assessment 58

Immunocompetence Assessment 60

Nutrition Care Indicator: Total Lymphocyte  
Count (TLC) 60

Nutrition Care Indicators for Hematological Assessment 60

Hemoglobin (Hgb) 60

Hematocrit (Hct) 60

Mean Corpuscular Volume (MCV) 60

Mean Corpuscular Hemoglobin (MCH) 60

Mean Corpuscular Hemoglobin Concentration (MCHC) 60

Ferritin 60

Transferrin Saturation 60

Protoporphyrin 60

Serum Folate 60

Serum B12 60

Vitamin and Mineral Assessment 61

Other Labs with Clinical Significance 61

Nutrition-Focused Physical Findings 61

Functional Assessment 61

Nutrition Care Criteria: Energy and Protein 
Requirements 62

Measurement of Energy Requirements 64

Estimation of Energy Requirements 64

Energy Requirements Based on DRI 65

Activity Factor 65

Stress Factors 66

Measurement of Protein Requirements 66

Estimation of Protein Requirements 66

RDA for Protein 66

Protein Requirements in Metabolic Stress, Trauma,  
and Disease 66

Protein–Kilocalorie Ratio 66

Interpretation of Assessment Data: Nutrition 
Diagnosis 67

Conclusion 67

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  vii

Nutrition Intervention 
and Nutrition Monitoring  
and Evaluation 72

Introduction 72

Nutrition Prescriptions 73

Food and/or Nutrient Delivery (Oral Diets) 74

Modification of Meals and Snacks 75

Supplements 77

Medical Food Supplements 77

Modified Beverages and Foods 77

Vitamin and Mineral Supplements 77

Bioactive Substance Management 78

Feeding Assistance and Feeding Environment 79

Nutrition-Related Medication Management 79

Nutrition Education 79

Nutrition Counseling 81

Counseling Skills 81

Theoretical Basis/Approach for Nutrition Counseling 82

Counseling Strategies 83

Coordination of Nutrition Care 84

Nutrition Monitoring and Evaluation 85

Conclusion 85

Enteral and Parenteral Nutrition 
Support 88

Introduction: Planning and Implementation 
of Nutrition Interventions with Enteral 
and Parenteral Nutrition Support 88

Enteral Nutrition 90

Indications 90

Gastrointestinal Access 91

Formulas 93

Protein 94

Carbohydrate 94

Lipid 95

Vitamins/Minerals 95

Fluid and Nutrient Density 95

Regulation of Enteral Formula Manufacture 97

Cost 97

Feeding Initiation and Advancement 97

Feeding Delivery Methods 97

Equipment 97

4

5

Nutrition Assessment and Intervention: Determination  
of the Enteral Nutrition Prescription 98

Monitoring and Evaluation: Complications 100

Tube-Related Complications 101

Gastrointestinal Complications 101

Aspiration 102

Dehydration 102

Electrolyte Imbalances 102

Underfeeding or Overfeeding 102

Hyperglycemia 102

Refeeding Syndrome 103

Parenteral Nutrition 103

Indications 103

Venous Access 104

Short-Term Venous Access 104

Long-Term Venous Access 104

Solutions 105

Parenteral Nutrition Substrates 105

Protein 105

Carbohydrate 105

Lipid 106

Electrolytes 106

Vitamins and Minerals 106

Medications 107

Nutrition Assessment and Intervention: Determination  
of the Parenteral Nutrition Prescription 107

Administration 110

Monitoring and Evaluation: Complications 110

Conclusion 111

Documentation of the Nutrition 
Care Process 115

Introduction 115

Charting: Documentation of the Nutrition  
Care Process 115

Standardized Language and Medical Abbreviations 116

Problem-Oriented Medical Records 117

Organization of Nutrition Documentation 117

SOAP 117

PES, or Problem, Etiology, Signs/Symptoms  
Statements 118

Assessment, Diagnosis, Intervention,  
Monitoring/Evaluation (ADIME) 119

IER Notes 119

Focus Notes 119

PIE Notes 120

Charting by Exception 120

6

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



viii  Table of Contents

Disorders of Fluid Balance 133

Alterations in Volume 134

Hypovolemia 134

Hypervolemia 136

Alterations in Osmolality 137

Sodium Imbalances 137

Hyponatremia 137

Hypernatremia 137

Potassium Imbalances 138

Hypokalemia 138

Hyperkalemia 138

Calcium Imbalances 139

Hypocalcemia 139

Hypercalcemia 139

Phosphorus Imbalances 139

Hypophosphatemia 140

Hyperphosphatemia 140

Magnesium Imbalances 140

Hypomagnesemia 140

Hypermagnesemia 140

Conclusion 141

Acid-Base Balance 145

Introduction 145

Basic Concepts: Acids, Bases, and Buffers 145

Acids 145

Bases 146

Buffers 146

pH 146

Terms Describing pH 147

Regulation of Acid-Base Balance 147

Chemical Buffering 147

The Bicarbonate–Carbonic Acid Buffer System 147

Other Chemical Buffer Systems 148

Respiratory Regulatory Control 148

Renal Regulatory Control 149

Control of Hydrogen and Bicarbonate Ions 149

Other Renal Regulatory Controls 150

Effect of Acid and Base Shifts on Electrolyte Balance 150

Assessment of Acid-Base Balance 150

Acid-Base Disorders 151

Respiratory Acidosis 151

Etiology 151

Pathophysiology 151

Clinical Manifestations 151

Treatment 152

8

Keeping a Personal Medical Notebook 120

Guidelines for All Charting 120

Confidentiality 121

Beyond Charting: An Overview of Writing  
in the Profession 122

The Functions, Contexts, Parts, and Processes  
of Writing 122

Rhetorical Norms 122

Levels of Discourse 122

Steps in the Writing Process 122

Reporting your Own Research 123

Conclusion: Your Ethos—Establishing 
Expertise 123

PART 3

Introduction to Pathophysiology 

Fluid and Electrolyte Balance 126

Introduction 126

Normal Anatomy and Physiology of Fluids  
and Electrolytes 126

Total Body Water 126

Fluid Compartments 126

Movement of Fluid between Blood and Interstitial 
Spaces 127

Movement between Extracellular Fluid and Intracellular 
Fluid 128

Total Body Water Balance 128

Fluid Intake 129

Fluid Output 129

Fluid Requirements 130

Body Solutes 130

Types of Solutes 130

Distribution of Electrolytes 130

Movement of Solutes 131

Electrolyte Requirements 131

Physiological Regulation of Fluid  
and Electrolytes 131

Thirst Mechanism 131

Renal Function 132

Hormonal Influence: Renin-Angiotensin-Aldosterone  
System and Arginine Vasopressin 132

Electrolyte Regulation 133

Sodium 133

Potassium 133

Calcium and Phosphorus 133

7

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  ix

Communication between Immune Cells 168

Complement 168

Cytokines 169

The Immune Response 169

Innate and Adaptive Immunity 169

Innate Immune Response 169

Inflammation and Healing 169

Adaptive Immune Response 178

Autoimmunity 178

Attacking Altered and Foreign Cells: Tumors 
and Transplants 180

Tumor Immunology 181

Transplantation Immunology 181

Transplant Rejection 181

Matching 181

Immunosuppression 181

Transplantation of Specific Organs and Tissues 182

Immunization 182

Passive Immunization 182

Active Immunization 182

Types of Vaccines 182

Immunodeficiency 183

Malnutrition and Immunodeficiency 183

Inherited Immunodeficiencies 184

Acquired Immunodeficiencies 184

Hypersensitivity (Allergy) 184

Overview of Hypersensitivity 184

Definition 184

Epidemiology 184

Etiology: Classifications of Allergic Reactions 184

Pathophysiology 184

Medical Diagnosis and Treatment 185

Delayed Hypersensitivity 185

Adverse Reactions to Food 185

Definition 185

Epidemiology 185

Etiology 185

Pathophysiology 186

Medical Diagnosis 186

Nutrition Therapy for Food Allergy 187

Nutrition Implications 187

Nutrition Assessment 187

Nutrition Diagnosis 187

Nutrition Intervention 187

Conclusion 189

Respiratory Alkalosis 152

Etiology 152

Pathophysiology 152

Clinical Manifestations 152

Treatment 152

Metabolic Acidosis 152

Etiology 152

Pathophysiology 153

Clinical Manifestations 154

Treatment 154

Metabolic Alkalosis 154

Etiology 154

Pathophysiology 154

Clinical Manifestations 154

Treatment 154

Mixed Acid-Base Disorders 154

Assessment of Acid-Base Disorders 154

Conclusion 155

Cellular and Physiological 
Response to Injury: The Role  
of the Immune System 157

Introduction 157

The Disease Process 157

Cellular Injury 161

Mechanisms of Cellular Injury 161

Cellular Response to Injury 161

Cellular Accumulations 161

Cellular Alterations in Size and Number 162

Cellular Injury from Infection 162

Cellular Death 164

Host Resistance to Infectious Cellular Injury 164

Preventing Transmission of Infection 165

Foundations of the Immune System 165

Organs of the Immune System 166

Cells of the Immune System 167

Monocytes and Macrophages 167

Leukocytes 167

Other Cells Derived from the Myeloid Stem  
Cell 167

Lymphocytes 167

Major Histocompatibility Complex/Human Leukocyte 
Antigens 168

9

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



x  Table of Contents

Pharmacology 217

Introduction to Pharmacology 217

Role of Nutrition Therapy in Pharmacotherapy 218

Drug Mechanisms 220

Administration of Drugs 221

Pharmacokinetics 221

Absorption of Drugs 221

Distribution of Drugs 222

Metabolism of Drugs 222

Excretion of Drugs 222

Alterations in Drug Pharmacokinetics 222

Altered GI Absorption 223

Altered Distribution 223

Altered Metabolism 223

Altered Urinary Excretion 223

How Foods and Drugs Interact 223

Effect of Nutrition on Drug Action 224

Effect of Nutrition on Drug Dissolution 224

Effect of Nutrition on Drug Absorption 224

Effect of Nutrition on Drug Metabolism 224

Effect of Nutrition on Drug Excretion 224

Nutritional Complications Secondary to Pharmacotherapy 225

Drug Consequence: Effect on Nutrient Ingestion 225

Drug Consequence: Effect on Nutrient Absorption 226

Drug Consequence: Effect on Nutrient Metabolism 227

Drug Consequence: Effect on Nutrient Excretion 227

At-Risk Populations 228

Drug–Nutrient Interactions in the Elderly 230

Drug–Nutrient Interactions in HIV and AIDS 236

Drug–Nutrient Interactions in Nutrition Support 236

Nutrition Therapy 237

Nutritional Implications 237

Nutrition Assessment 237

Conclusion 239

PART 4

Nutrition Therapy

Diseases and Disorders of Energy 
Imbalance 250

Introduction 250

Energy Balance 250

Energy Intake 250

11

12

Nutritional Genomics 192

Introduction 192

Nutritional Genomics: Nutrigenetics, 
Nutrigenomics, and Nutritional 
Epigenomics 192

An Overview of the Structure and Function  
of Genetic Material 197

Deoxyribonucleic Acid (DNA) and Genome  
Structure 197

Translating the Message from DNA to Protein 197

The Genetic Code 197

Transcription and Translation 199

Genetic Variation 200

Inheritance 200

Single-Nucleotide Polymorphisms 201

Other Polymorphisms 202

Epigenetic Regulation 202

DNA Methylation 203

Histone Modification 204

The Epigenotype 204

Developmental Origins of Adult Disease 204

Genomics and Technology 205

Nutritional Genomics in Disease 206

Cancer 206

From Single-Gene Inherited Cancers to Gene–Nutrient 
Interactions 206

Variations in Xenobiotic Metabolism Influence  
Risk 206

MTHFR and ADH Polymorphisms Interact with Dietary Folate 
and Alcohol 207

Fruits and Vegetables 207

Obesity 208

Diabetes 209

Cardiovascular Disease 210

Individual Variation in Response to Environmental 
Influences 210

Dietary Modification Is Effective in Monogenic  
 Disease 210

Dietary Fats Interact with Various Genotypes to  Influence 
Outcomes 210

Nutritional Genomics and the Practice  
of Dietetics 211

Individual Testing in the Marketplace 212

Evolving Knowledge and Practice Requirements  
for Dietitians 212

Conclusion 213

10

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xi

Underweight in Infants and Children 278

Eating Disorders 279

Diagnosis and Behavioral Manifestations 279

Anorexia Nervosa 279

Bulimia Nervosa 279

Binge Eating Disorder 280

Common Features 280

Epidemiology of Eating Disorders 280

Etiology of Eating Disorders 282

Complications of Eating Disorders 282

Mortality 282

Health Complications of Anorexia Nervosa 282

Health Complications of Bulimia Nervosa 283

Health Complications of Binge Eating Disorders 284

Treatment of Eating Disorders 284

Medical Treatment 284

Behavioral/Psychotherapy Treatment 285

Nutrition Therapy 285

Conclusion 286

Diseases of the Cardiovascular 
System 292

Introduction 292

Anatomy and Physiology of the Cardiovascular 
System 292

The Heart 292

Electrical Activity of the Heart 294

Cardiac Cycle 294

Cardiac Function 294

Regulation of Blood Pressure 295

Hypertension 296

Epidemiology 296

Pathophysiology 296

Treatment 297

Nutrition Therapy for Hypertension 301

Nutrition Assessment 301

Nutrition Diagnosis 301

Nutrition Intervention 301

DASH—Dietary Approaches to Stop Hypertension 302

Weight Loss 302

Sodium 305

Alcohol 305

Potassium, Calcium, and Magnesium 305

Physical Activity 306

Smoking Cessation 306

13

Energy Expenditure 250

Resting Energy Expenditure 251

Thermic Effect of Food 252

Physical Activity Energy Expenditure 252

Estimating and Measuring Energy Requirements 253

Equations 253

Indirect Calorimetry 254

Regulation of Energy Balance and Body 
Weight 254

Neurochemicals That Regulate Appetite and Food Intake 254

Metabolic Activity of the Adipocyte and Adipose Tissue 254

Overweight and Obesity 255

Assessment and Identification of Overweight and Obesity 255

Body Composition 255

Body Mass Index 256

Body Fat Distribution 257

Waist Circumference 258

Waist-to-Hip Ratio and Waist-to-Height Ratio 259

Epidemiology 259

Socioeconomic Status: Race, Gender, and Education 259

Adverse Health Consequences of Overweight and Obesity 260

Psychosocial and Emotional Consequences 260

Physiological Consequences 260

Etiology of Obesity 261

Medical Disorders, Pharmacological Treatments,  
and Smoking Cessation 261

Genetic Effects on Body Weight 261

Obesogenic Factors 263

Disordered Eating Patterns 265

Sleep Patterns 266

Treatment of Overweight and Obesity 266

General Guidelines for Medical Management 266

Pharmacologic Treatment 266

Surgery 267

Nutrition Therapy for Overweight and 
Obesity 270

Nutrition Assessment 270

Anthropometric Measurements 270

Client History and Biochemical Data 270

Food-/Nutrition-Related History 271

Nutrition Diagnosis 271

Nutrition Intervention 272

Weight-Loss Goals 272

Dietary Interventions 273

Physical Activity 275

Nutrition Counseling Strategies for Behavior Change 277

Underweight 278

Underweight in Older Adults 278

Possible Nutrition Diagnoses 278

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xii  Table of Contents

Etiology 325

Pathophysiology 325

Clinical Manifestations, Medical Diagnosis, and Treatment 326

Heart Failure 326

Definition 326

Epidemiology 326

Etiology 326

Pathophysiology 326

Clinical Manifestations 326

Treatment 328

Nutrition Therapy for Heart Failure 328

Nutrition Assessment and Diagnosis 328

Nutrition Intervention 328

Sodium 328

Energy and Protein 328

Fluid 331

Drug–Nutrient Interactions 331

Medical Procedures for Cardiac Failure 331

CRT, Ventricular Restoration, and VAD 332

Heart Transplant 332

Selection Criteria and the Donor List 332

Transplant Surgery 332

Nutrition Therapy for Heart Transplant 332

Nutrition Assessment 332

Nutrition Diagnosis 333

Nutrition Intervention, Monitoring, and Evaluation 333

Nutrition Support Route 333

Energy 334

Carbohydrate 334

Lipid 334

Protein 334

Fluid 334

Micronutrients 334

Atrial Fibrillation 334

Epidemiology 334

Treatment 334

Nutritional Implications and Nutrition Intervention 334

Conclusion 334

Diseases of the Upper 
Gastrointestinal Tract 342

Introduction 342

Normal Anatomy and Physiology of the Upper 
Gastrointestinal Tract 342

Motility, Secretion, Digestion, and Absorption 342

14

Atherosclerosis 307

Definition 307

Epidemiology 307

Pathophysiology 307

Risk Factors 309

Family History 309

Age and Sex 309

Obesity 309

Dyslipidemia 309

Hypertension 310

Physical Inactivity 310

Diabetes Mellitus 311

Impaired Fasting Glucose and Metabolic Syndrome 311

Cigarette Smoke 311

Obstructive Sleep Apnea 311

Clinical Manifestations and Diagnosis 312

Medical Treatment 315

Nutrition Therapy for Atherosclerosis 315

Nutrition Assessment 316

Nutrition Diagnosis 316

Nutrition Intervention 317

Weight Loss 317

Physical Activity 317

Total Dietary Fat 317

Saturated Fat 317

Trans Fatty Acids 317

Monounsaturated Fat 319

Ω-3 (Omega-3) Fatty Acids: Linolenic Acid 319

Other Polyunsaturated Fatty Acids 319

Cholesterol 319

Fiber 319

Nuts 319

Plant/Sterols (Phytosterols) 320

Folate 322

Nutrition Education and/or Nutrition Counseling 322

Monitoring and Evaluation 322

Ischemic Heart Disease 322

Definition 322

Epidemiology 322

Pathophysiology 322

Clinical Manifestations 324

Medical Diagnosis 324

Treatment 325

Nutrition Therapy for Ischemic Heart 
Disease 325

Nutrition Intervention 325

Peripheral Arterial Disease 325

Definition 325

Epidemiology 325

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xiii

Clinical Manifestations 359

Diagnosis 359

Nutrition Therapy for Dysphagia 359

Nutritional Implications and Assessment 359

Nutrition Diagnosis 361

Nutrition Intervention 361

Monitoring and Evaluation 362

Hiatal Hernia 362

Pathophysiology of the Stomach 363

Indigestion 363

Nausea and Vomiting 363

Nutrition Therapy for Nausea and Vomiting 364

Nutritional Implications 364

Nutrition Diagnosis 364

Nutrition Intervention 364

Gastritis 365

Definition 365

Etiology 365

Pathophysiology 365

Peptic Ulcer Disease 365

Definition 365

Epidemiology 365

Etiology 365

Clinical Manifestations 366

Diagnosis 366

Treatment 366

Nutrition Therapy for Peptic Ulcer Disease 366

Nutritional Implications and Assessment 366

Nutrition Diagnosis 366

Nutrition Intervention 366

Monitoring and Evaluation 367

Gastric Surgery 367

Vagotomy 367

Gastroduodenostomy (Billroth I), Gastrojejunostomy  
(Billroth II), and Roux-en-Y Procedure 368

Nutrition Therapy for Gastric Surgery 368

Nutritional Implications 368

Nutrition Diagnosis 368

Dumping Syndrome 368

Nutrition Intervention 369

Monitoring and Evaluation 369

Bariatric Surgery 369

Gastroparesis 369

Definition 369

Etiology 371

Diagnosis 371

Clinical Manifestations 371

Treatment 371

Nutrition Therapy for Gastroparesis 372

Nutritional Implications 372

Anatomy and Physiology of the Oral Cavity 344

Oral Cavity Motility 344

Oral Cavity Secretions 344

Physical Assessment of the Oral Cavity: An Important 
Component of Nutrition Assessment 345

Normal Anatomy and Physiology of the Esophagus 345

Normal Anatomy and Physiology of the Stomach 346

Gastric Motility 347

Gastric Secretions 347

Gastric Digestion 348

Gastric Absorption 348

Pathophysiology of the Oral Cavity 348

Dental Caries 348

Individuals at Risk for Dental Disease 349

Prevention of Dental Disease 349

Inflammatory Conditions of the Oral Cavity 350

Conditions Resulting in Altered Salivary Gland Function 350

Surgical Procedures for the Oral Cavity 351

Nutrition Assessment and Diagnosis 352

Nutrition Intervention 352

Impaired Taste: Dysgeusia/Ageusia 352

Nutrition Therapy for Pathophysiology of the Oral  
Cavity 353

Nutritional Implications 353

Nutrition Diagnosis 353

Nutrition Intervention 353

Monitoring and Evaluation 354

Pathophysiology of the Esophagus 355

Gastroesophageal Reflux Disease 355

Definition 355

Epidemiology 355

Pathophysiology 355

Clinical Manifestations 355

Medical Diagnosis 355

Treatment 355

Nutrition Therapy for GERD 355

Nutrition Diagnosis 356

Nutrition Assessment 356

Nutrition Intervention 356

Monitoring and Evaluation 357

Barrett’s Esophagus—A Complication of GERD 357

Eosinophilic Esophagitis 357

Definition 357

Epidemiology 357

Etiology 357

Diagnosis 359

Clinical Manifestations 359

Treatment 359

Dysphagia 359

Definition 359

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xiv  Table of Contents

Malabsorption 400

Definition 400

Etiology 400

Pathophysiology 402

Treatment 403

Nutrition Therapy for Malabsorption 403

Nutrition Assessment 403

Nutrition Diagnosis 403

Nutrition Intervention 403

Celiac Disease 405

Definition 405

Epidemiology 405

Etiology 405

Pathophysiology 405

Clinical Manifestations 405

Medical Diagnosis 406

Prognosis and Treatment 406

Nutrition Therapy for Celiac Disease 406

Nutrition Assessment 406

Nutrition Diagnosis 406

Nutrition Intervention 406

Irritable Bowel Syndrome 413

Definition 413

Epidemiology 413

Etiology 414

Pathophysiology 414

Clinical Manifestations 415

Medical Treatment 415

Nutrition Therapy for Irritable Bowel Syndrome 415

Nutrition Assessment 415

Nutrition Diagnosis 415

Nutrition Intervention 415

Inflammatory Bowel Disease 418

Definition 418

Epidemiology 418

Etiology 418

Pathophysiology 418

Clinical Manifestations 419

Treatment 420

Nutrition Therapy for Inflammatory Bowel Disease 420

Nutrition Assessment 421

Nutrition Diagnosis 421

Nutrition Intervention 421

Diverticulosis/Diverticulitis 423

Definition 423

Epidemiology 423

Etiology 423

Pathophysiology 423

Clinical Manifestations 423

Treatment 423

Nutrition Diagnosis 372

Nutrition Intervention 372

Stress Ulcers 372

Zollinger-Ellison Syndrome 373

Conclusion 373

Diseases of the Lower 
Gastrointestinal Tract 379

Introduction 379

Normal Anatomy and Physiology of the Lower 
Gastrointestinal Tract 379

Small Intestine Anatomy 379

Small Intestine Motility 381

Small Intestine Secretions 382

Small Intestine Digestion 383

Small Intestine Absorption 383

Large Intestine Anatomy 387

Large Intestine Motility 387

Large Intestine Secretions 387

Large Intestine Digestion and Absorption 388

Nutrition Assessment for Lower 
Gastrointestinal Tract Conditions 389

Pathophysiology of the Lower Gastrointestinal 
Tract 389

Diarrhea 390

Definition 390

Epidemiology 390

Etiology 390

Clinical Manifestations 392

Medical Diagnosis 392

Treatment 392

Nutrition Therapy for Diarrhea 392

Nutrition Assessment 394

Nutrition Diagnosis 394

Nutrition Interventions 394

Constipation 395

Definition 395

Epidemiology 396

Etiology 396

Clinical Manifestations 396

Medical Diagnosis 396

Treatment 396

Nutrition Therapy for Constipation 396

Nutrition Assessment 400

Nutrition Diagnosis 400

Nutrition Interventions 400

15

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xv

Pathophysiology of the Liver 446

Hepatitis 446

Hepatitis A Virus 446

Serum Hepatitis or Hepatitis B Virus 446

Hepatitis C Virus 447

Hepatitis D and E Virus 449

Nutrition Therapy for Viral Hepatitis 449

Nutritional Implications 449

Nutrition Assessment 449

Nutrition Diagnosis 449

Nutrition Intervention 449

Monitoring and Evaluation 449

Alcoholic Liver Disease 450

Fatty Liver 450

Alcoholic Hepatitis 452

Nutrition Therapy for Individuals with Alcohol Dependency/
Alcoholic Hepatitis 453

Nutritional Implications 453

Nutrition Assessment 453

Nutrition Diagnosis 453

Nutrition Intervention 456

Monitoring and Evaluation 456

Cirrhosis 456

Clinical Manifestations 457

Treatment 457

Nutrition Therapy for Cirrhosis 457

Nutritional Implications 457

Nutrition Assessment 458

Nutrition Diagnosis 458

Nutrition Intervention 458

Monitoring and Evaluation 458

Liver Transplant 458

Nutrition Therapy for Liver Transplant 459

Nutritional Implications 459

Nutrition Assessment 459

Nutrition Diagnosis 459

Nutrition Intervention 459

Monitoring and Evaluation 459

Pathophysiology of the Biliary System 459

Cholelithiasis (Gallstones) 459

Biliary Obstruction 460

Cholecystitis 460

Cholangitis 460

Nutrition Therapy for Cholelithiasis 460

Nutritional Implications 460

Nutrition Assessment 460

Nutrition Diagnosis 460

Nutrition Intervention 461

Monitoring and Evaluation 461

Nutrition Therapy for Diverticulosis/Diverticulitis 423

Nutrition Assessment 423

Nutrition Diagnosis 423

Nutrition Intervention 423

Common Surgical Interventions for the Lower  
GI Tract 424

Ileostomy and Colostomy 424

Nutrition Therapy for Ileostomy and Colostomy 424

Nutrition Intervention 425

Short Bowel Syndrome 426

Definition 426

Epidemiology 426

Etiology 426

Pathophysiology 427

Treatment 427

Nutrition Therapy for Short Bowel Syndrome 427

Nutrition Assessment 427

Nutrition Diagnosis 427

Nutrition Intervention 427

Bacterial Overgrowth 429

Definition 429

Pathophysiology 429

Clinical Manifestations 429

Treatment 429

Nutrition Therapy for Bacterial Overgrowth 430

Conclusion 430

Diseases of the Liver, Gallbladder, 
and Exocrine Pancreas 436

Introduction 436

Anatomy and Physiology of the Hepatobiliary 
System 436

Anatomy of the Liver 436

Functions of the Liver 439

Bile Secretion 439

Enterohepatic Circulation of Bile 440

Anatomy and Physiology of the Gallbladder 440

Anatomy and Physiology of the Pancreas 441

Pertinent Laboratory Values 441

Liver 441

Pancreas 443

Pathophysiology Common to the Hepatobiliary 
Tract 443

Jaundice 443

Portal Hypertension/Ascites 443

Encephalopathy 444

16

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xvi  Table of Contents

Nutritional Implications 495

Nutrition Assessment 495

Nutrition Diagnosis 495

Nutrition Intervention 495

Monitoring and Evaluation 503

Physical Activity 504

Nutritional Implications 504

Nutrition Assessment 504

Nutrition Intervention 505

Acute Complications 505

Side Effects and Complications of Insulin Therapy 505

Dawn Phenomenon 505

Diabetic Ketoacidosis 505

Hyperglycemic Hyperosmolar Syndrome 505

Short-Term Illness 507

Long-Term Complications of Hyperglycemia 507

Macrovascular Complications: Cardiovascular  
Disease 507

Nephropathy 507

Retinopathy 508

Nervous System Diseases 508

Nutrition Therapy for Long-Term Complications  
of Hyperglycemia 508

Gestational Diabetes Mellitus 508

Definition 508

Epidemiology 508

Etiology 508

Pathophysiology 508

Clinical Manifestations 509

Diagnosis 509

Medical Treatment 509

Monitoring 509

Nutrition Therapy for Gestational Diabetes Mellitus 509

Nutritional Implications 509

Nutrition Diagnosis 509

Nutrition Intervention 509

Monitoring and Evaluation 510

Hypoglycemia 510

Definition 510

Etiology 510

Pathophysiology 510

Fasting Hypoglycemia 511

Post-prandial (Reactive) Hypoglycemia 511

Clinical Manifestations 511

Medical Treatment 511

Nutrition Therapy for Reactive Hypoglycemia 511

Nutritional Implications 511

Nutrition Diagnosis 511

Nutrition Intervention 511

Pathophysiology of the Exocrine Pancreas 461

Pancreatitis 461

Acute Pancreatitis 461

Chronic Pancreatitis 461

Nutrition Therapy for Pancreatitis 462

Nutritional Implications 462

Nutrition Assessment 462

Nutrition Diagnosis 462

Nutrition Intervention 462

Monitoring and Evaluation 462

Conclusion 463

Diseases of the Endocrine 
System 469

Introduction 469

Normal Anatomy and Physiology of the 
Endocrine System 472

Classification of Hormones 472

Endocrine Function 473

Pituitary Gland 473

Thyroid Gland 473

Adrenal Glands 474

Endocrine Pancreas 474

Endocrine Control of Energy Metabolism 474

Insulin 476

Glucagon 477

Pathophysiology of the Endocrine System 479

Diabetes Mellitus 480

Type 1 Diabetes Mellitus 481

Epidemiology 481

Etiology 481

Pathophysiology and Clinical Manifestations 481

Type 2 Diabetes Mellitus 482

Epidemiology 482

Etiology 483

Pathophysiology 484

Clinical Manifestations 484

Diagnosis of Diabetes Mellitus 486

A1c (Glycosylated Hemoglobin) 487

Oral Glucose Tolerance Test 487

Islet Cell Autoantibodies 487

C-Peptide 487

Medical Treatment of Diabetes Mellitus 487

Insulin 490

Medications for Type 2 Diabetes 492

Nutrition Therapy for Diabetes Mellitus 495

17

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xvii

Nutrition Intervention 532

CKD Pre-dialysis 532

CKD Stage 5 538

Nutrition Therapy for Comorbid Conditions and 
Complications 547

Medicare Coverage for Medical Nutrition Therapy 548

Nutritional Requirements after Kidney Transplant 549

Monitoring and Evaluation 552

Acute Kidney Injury 552

Definition 552

Epidemiology 553

Etiology 553

Pathophysiology 553

Clinical Manifestations 553

Electrolytes 553

Blood Urea Nitrogen and Creatinine 553

Treatment 553

Nutrition Therapy for Acute Kidney  
Injury 553

Nutrition Intervention 553

Nephrolithiasis 554

Definition 554

Epidemiology 554

Pathophysiology 555

Diagnosis and Treatment 555

Nutrition Therapy for Nephrolithiasis 555

Nutrition Assessment 555

Nutrition Diagnosis 555

Nutrition Intervention 555

Conclusion 557

Diseases of the Hematological 
System 562

Overview of the Hematological System 562

Blood Composition 562

Anatomy and Physiology of the Hematological 
System 564

The Cells of the Hematological System 564

The Development of the Hematological Cells 565

Hemoglobin 566

Homeostatic Control of the Hematological 
System 567

Blood Clotting 567

Factors Affecting Hemostasis 568

Summary 568

19

Other Endocrine Disorders 511

Hypothyroidism 512

Definition 512

Epidemiology 512

Etiology 512

Pathophysiology 512

Clinical Manifestations 512

Medical Treatment 513

Nutrition Therapy for Hypothyroidism 513

Hyperthyroidism 513

Definition 513

Epidemiology and Etiology 513

Pathophysiology 513

Clinical Manifestations 513

Medical Treatment 513

Nutrition Therapy for Hyperthyroidism 514

Pituitary Disorders 514

Pituitary Tumors 514

Hyperpituitarism 514

Acromegaly 514

Cushing’s Syndrome 515

Hypopituitarism 515

Diabetes Insipidus 515

Adrenal Cortex Disorders 515

Excess Secretion of Glucocorticoids 516

Insufficient Secretion of Adrenal Cortex Steroids 516

Conclusion 516

Diseases of the Renal System 521

Introduction 521

The Kidneys 521

Anatomy 521

Physiological Functions 523

Laboratory Evaluation of Kidney Function 524

Pathophysiology Overview 525

Chronic Kidney Disease 526

Definition and Medical Diagnosis 526

Epidemiology 527

Etiology 527

Treatment 527

Dialysis 528

Renal Transplantation 530

Nutrition Therapy for Chronic Kidney 
Disease 531

Nutrition Assessment 531

Nutrition Diagnosis 532

18

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xviii  Table of Contents

Aplastic Anemia 587

Nutrition Therapy 587

Clotting and Bleeding Disorders 587

Hemophilia 587

Nutrition Therapy 587

Hemorrhagic Disease of the Newborn 587

Nutrition Therapy 587

Conclusion 589

Diseases and Disorders of the 
Neurological System 596

Introduction 596

Normal Anatomy and Physiology of the 
Nervous System 596

Communication within the Nervous System 596

The Central Nervous System (CNS) 599

Epilepsy and Seizure Disorders 599

Definition 599

Epidemiology 599

Etiology 599

Pathophysiology 599

Clinical Manifestations 600

Medical Diagnosis 600

Treatment 601

Antiepileptic Drugs 601

Surgical Treatments 601

Nutrition Therapy for Epilepsy and Seizure 
Disorders 601

Nutritional Implications 604

Nutrition Assessment 604

Nutrition Diagnosis 604

Nutrition Intervention 604

Monitoring and Evaluation 605

Stroke and Aneurysm 606

Definition 606

Epidemiology 606

Etiology 606

Pathophysiology 607

Clinical Manifestations 608

Medical Diagnosis 608

Treatment 608

Nutrition Therapy for Stroke and Aneurysm 609

Nutritional Implications 609

Nutrition Diagnosis 609

Nutrition Intervention 609

Monitoring and Evaluation 611

20

Nutritional Anemias 569

Microcytic Anemias: Iron-Deficiency and Functional 
Anemia 569

Definition 569

Epidemiology 570

Etiology 570

Associated Health Conditions 572

Clinical Manifestations 573

Treatment 576

Nutrition Therapy for Microcytic Anemias 576

Nutritional Implications 576

Nutrition Diagnosis 576

Nutrition Intervention 576

Monitoring and Evaluation 579

Megaloblastic Anemias 579

Definition 579

Epidemiology 580

Etiology 580

Pathophysiology 580

Clinical Manifestations 581

Treatment 581

Nutrition Therapy for Megaloblastic Anemias 581

Nutritional Implications 581

Nutrition Diagnosis 581

Nutrition Intervention 581

Monitoring and Evaluation 582

Hemochromatosis 582

Definition 582

Epidemiology 582

Etiology 582

Pathophysiology 583

Clinical Manifestations 583

Treatment 583

Nutrition Therapy 583

Nutritional Implications 583

Nutrition Diagnosis 584

Nutrition Intervention 584

Monitoring and Evaluation 584

Hemoglobinopathies: Non-Nutritional 
Anemias 584

Sickle Cell Anemia 584

Nutrition Therapy 584

Thalassemia 584

Nutrition Therapy 584

Polycythemia 584

Nutrition Therapy 587

Hemolytic Anemia 587

Nutrition Therapy 587

Anemia of Prematurity 587

Nutrition Therapy 587

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xix

Dementia 619

Definition 619

Epidemiology 619

Etiology 619

Pathophysiology 619

Clinical Manifestations 619

Medical Diagnosis 619

Treatment 620

Nutrition Therapy for Dementia 620

Nutritional Implications 620

Nutrition Diagnosis 621

Nutrition Intervention 621

Monitoring and Evaluation 622

Neurotrauma and Spinal Cord Injury 622

Traumatic Brain Injury 622

Definition 622

Epidemiology 622

Etiology 622

Pathophysiology 622

Clinical Manifestations 622

Medical Diagnosis 623

Treatment 623

Nutrition Therapy for Traumatic Brain Injury 623

Nutritional Implications 623

Nutrition Diagnosis 623

Nutrition Intervention 623

Monitoring and Evaluation 624

Spinal Cord Injury 624

Definition 624

Epidemiology 624

Etiology 624

Pathophysiology 624

Treatment 624

Nutrition Therapy for Spinal Cord Injury 624

Nutritional Implications 624

Nutrition Diagnosis 625

Nutrition Intervention 625

Monitoring and Evaluation 625

Conclusion 625

Diseases of the Respiratory 
System 635

Introduction 635

Normal Anatomy and Physiology  
of the Respiratory System 635

Measures of Pulmonary Function 637

Nutrition and Pulmonary Health 639

21

Progressive Neurological Disorders 611

Parkinson’s Disease 611

Definition 611

Epidemiology 611

Etiology 611

Pathophysiology 611

Clinical Manifestations 611

Medical Diagnosis 611

Treatment 611

Nutrition Therapy for Parkinson’s Disease 613

Nutritional Implications 613

Nutrition Diagnosis 614

Nutrition Intervention 614

Monitoring and Evaluation 614

Amyotrophic Lateral Sclerosis 614

Definition 614

Epidemiology 615

Etiology 615

Pathophysiology 615

Clinical Manifestations 615

Medical Diagnosis 615

Treatment 615

Guillain-Barré Syndrome 615

Definition 615

Epidemiology 615

Etiology 615

Pathophysiology 615

Clinical Manifestations 615

Medical Diagnosis 615

Treatment 616

Myasthenia Gravis 616

Definition 616

Epidemiology 616

Etiology 616

Pathophysiology 616

Clinical Manifestations 616

Medical Diagnosis 616

Treatment 616

Multiple Sclerosis 616

Definition 616

Epidemiology 616

Etiology 616

Pathophysiology 617

Clinical Manifestations 617

Treatment 617

Nutrition Therapy for Multiple Sclerosis 617

Nutritional Implications 617

Nutrition Diagnosis 617

Nutrition Intervention 617

Monitoring and Evaluation 619

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xx  Table of Contents

Biochemical Data and Medical Tests 651

Nutrition Diagnosis 652

Nutrition Intervention 652

Nutrition-Related Medication Management: Pancreatic 
Enzyme Therapy 652

Energy and Macronutrients 652

Vitamin and Mineral Supplements 653

Recommended Infant Feeding 653

Pneumonia 654

Definition 654

Epidemiology 654

Etiology 654

Aspiration Pneumonia 655

Patients with Tracheostomies 655

Nutritional Implications 656

Respiratory Failure 656

Nutrition Therapy for Respiratory Failure 657

Nutritional Implications 657

Nutrition Assessment and Intervention 657

Nutrient Requirements 657

Enteral and Parenteral Nutrition 657

Transplantation 657

Definition and Epidemiology 657

Pathophysiology 657

Nutrition Therapy for Transplantation 658

Nutritional Implications 658

Nutrition Assessment 658

Nutrient Requirements 658

Nutrition Intervention 658

Upper Respiratory Infection 658

Definition and Epidemiology 658

Pathophysiology 658

Clinical Manifestations 658

Nutritional Implications 658

Conclusion 659

Metabolic Stress and the  
Critically Ill 665

Introduction 665

Physiological Response to Starvation 665

Physiological Response to Stress 667

Definition 667

Epidemiology 667

Etiology 668

Clinical Manifestations 668

22

Asthma 640

Definition 640

Epidemiology 640

Etiology 640

Pathophysiology 641

Clinical Manifestations 641

Treatment 641

Nutrition Therapy for Asthma 641

Bronchopulmonary Dysplasia 642

Definition 642

Etiology 642

Treatment 642

Nutrition Therapy for Bronchopulmonary 
Dysplasia 643

Nutrition Assessment and Diagnosis 643

Nutrition Intervention 643

Energy and Macronutrient Needs 643

Vitamins and Minerals 643

Feeding Practices 643

Chronic Obstructive Pulmonary Disease 644

Definition 644

Epidemiology 644

Etiology 645

Pathophysiology: Chronic Bronchitis 646

Clinical Manifestations: Chronic Bronchitis 646

Pathophysiology: Emphysema 646

Clinical Manifestations: Emphysema 646

Treatment 646

Nutrition Therapy for Chronic Obstructive 
Pulmonary Disease 647

Nutrition Assessment and Diagnosis 647

Anthropometric Measurements 647

Food-/Nutrition-Related History 648

Medication Use 649

Physical Activity and Function 649

Nutrition Intervention 649

Energy and Nutrient Needs 649

Food and/or Nutrient Delivery 649

Coordination of Nutrition Care: Physical Exercise 650

Cystic Fibrosis 650

Definition 650

Epidemiology 650

Etiology 650

Pathophysiology 650

Medical Diagnosis 651

Nutrition Therapy for Cystic Fibrosis 651

Nutritional Implications 651

Nutrition Assessment 651

Anthropometric Measurements 651

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xxi

Pathophysiology 690

Medical Diagnosis 690

Treatment 692

Surgery 693

Cancer Diagnoses Requiring Surgery 693

Cancers of the Head and Neck 693

Esophageal Cancer 693

Gastric Cancer 693

Intestinal Cancers 694

Pancreatic Cancer 694

Chemotherapy 694

Radiation 694

Biological and Targeted Therapy 696

Immunotherapy 696

Cytokines 696

Hematopoietic Stem Cell Transplantation 696

Nutrition Therapy 698

Nutritional Implications 698

Nutrition Assessment 698

Nutrition Diagnosis 698

Nutrition Intervention 698

Interventions for Common Side Effects of Cancer  
and Treatment 698

Interventions during Chemotherapy and Radiation 
Treatment 704

Interventions before and after Surgery 705

Interventions for Hematopoietic Cell Transplantation 706

Determining Nutrient Requirements 706

Monitoring and Evaluation 706

Conclusion 706

HIV and AIDS 711

Introduction 711

Epidemiology 711

Pathophysiology 712

Clinical Manifestations 713

Medical Diagnosis 716

Treatment 717

Anti-HIV Therapies 717

Nutrition and HIV 718

Opportunistic Disease 718

Wasting Syndrome 721

Side Effects of ARV Medications 721

Lipodystrophy 721

Supplements and Herbal Therapies 722

24

Pathophysiology 668

Medical Diagnosis and Treatment 669

Nutrition Therapy for Metabolic Stress 670

Nutrition Assessment 670

Nutrition Diagnosis 672

Nutrition Intervention 672

Sepsis, Systemic Inflammatory Response 
Syndrome (SIRS), and Multiorgan Distress 
Syndrome (MODS)/Multisystem Organ Failure 
(MSOF) 675

Definition 675

Epidemiology 675

Etiology 675

Clinical Manifestations 675

Pathophysiology 675

Treatment 676

Nutrition Therapy for Sepsis 677

Burns 677

Definition 677

Epidemiology 677

Etiology 677

Clinical Manifestations 677

Pathophysiology 678

Treatment 679

Nutrition Therapy for Burns 679

Nutrition Assessment 679

Nutrition Diagnosis 679

Nutrition Intervention 679

Surgery 680

Definition 680

Epidemiology 680

Etiology 680

Clinical Manifestations 680

Nutrition Therapy for Post-Surgery 681

Nutrition Assessment 681

Nutrition Diagnosis 681

Nutrition Intervention 681

Conclusion 681

Neoplastic Disease 686

Introduction 686

Definition 686

Epidemiology 686

Etiology of Cancer 686

Cancer Genetics 687

Cancer and Nutrition 690

23

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xxii  Table of Contents

Osteomalacia 748

Etiology and Clinical Manifestations 748

Treatment  749

Arthritic Conditions 749

Definition and Epidemiology 749

Osteoarthritis 750

Epidemiology, Etiology, and Clinical  
Manifestations  750

Treatment 751

Gout 752

Epidemiology and Etiology 752

Pathophysiology and Clinical Manifestations 752

Treatment  753

Conclusion 754

Metabolic Disorders 759

Introduction 759

Epidemiology and Inheritance 759

Pathophysiology of Impaired Metabolism 761

Medical Diagnosis/Newborn Screening 761

Clinical Manifestations of Inborn Errors of 
Metabolism 763

Medical Approaches to Treatment 764

Acute Medical Therapy 764

Use of Scavenger Drugs to Remove Toxic By-Products 764

Nutrition Therapy for Inborn Errors of 
Metabolism: General Guidelines 764

Acute Nutrition Therapy 764

The Nutrition Care Process for Inborn Errors of 
Metabolism 764

Chronic Nutrition Therapy 766

Restriction of Precursors 766

Supplementation of the End Products 766

Providing Alternate Substrates for Metabolism 766

Supplementation of Vitamins or Other  Cofactor 
Nutrients 766

Amino Acidopathies 767

Epidemiology, Etiology, and Clinical Manifestations 767

Phenylketonuria 767

Nutrition Therapy for Amino Acid Disorders 768

Nutrition Intervention 768

Monitoring and Evaluation 771

Management during Pregnancy 773

Organic Acidemias 773

Epidemiology, Etiology, and Clinical Manifestations  
of Propionic Acidemia 774

26

Nutrition Therapy 723

Nutritional Implications 723

Nutrition Assessment 723

Body Composition Measurement 724

Biochemical Assessment 724

Clinical Assessment 724

Dietary Evaluation 725

Nutrition Diagnosis 725

Nutrition Intervention 725

Monitoring and Evaluation 729

Conclusion 729

Diseases of the Musculoskeletal 
System 733

Introduction 733

Normal Anatomy and Physiology  
of the Skeletal System 733

Cartilage 733

Bone 735

The Cells of Osseous Tissue 736

Skeletal Growth and Development 736

Cortical and Trabecular Bone 736

Hormonal Control of Bone Metabolism 737

Osteoporosis 739

Epidemiology 739

Etiology 740

Nutritional Risk Factors for Osteoporosis 740

Physical Activity 742

Cigarette Smoking 742

Alcohol 742

Pathophysiology 742

Medical Diagnosis 743

Treatment 744

Adequate Intakes of Calcium and Vitamin D 744

Physical Activity and Fall Prevention 745

Pharmaceutical Treatment 745

Nutrition Therapy 745

Nutrition Assessment 745

Nutrition Diagnosis 745

Nutrition Intervention 747

Monitoring and Evaluation 747

Rickets and Osteomalacia 747

Rickets 747

Epidemiology, Etiology, and Clinical  
Manifestations 747

Prevention 748

Treatment 748

25

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Table of Contents  xxiii

Disorders of Fat Metabolism 788

Etiology and Clinical Manifestations 788

Nutrition Therapy for Disorders of Fat Metabolism 790

Acute Nutrition Intervention 790

Chronic Nutrition Intervention 790

Monitoring and Evaluation 791

Adjunct Medical Therapies 792

Conclusion 792

APPENDIxES
Appendix A—Answers to Chapter Review Questions A-1

Appendix B—Answers to Application of the Nutrition Care 
Process Questions A-44

Appendix C1—Nutrition Assessment and Monitoring and 
Evaluation Terminology A-61

Appendix C2—Nutrition Diagnostic Terminology A-68

Appendix C3—Nutrition Intervention Terminology A-70

Appendix D1—Triceps Skinfold Thickness, Arm Muscle Area 
(AMA), and Mid-Upper Arm Fat Area (AFA): Procedures, 
Computations, Interpretations, and Percentiles A-73

Appendix D2—Nomogram for Calculations of Arm Muscle 
Circumference and Area A-83

Appendix E—Routine Laboratory Tests with Nutritional 
Implications A-85

Appendix F—Normal Values for Physical Examination A-87

Appendix G—Nutritional Deficiencies Revealed by Physical 
Examination A-88

Appendix H—Evidenced-Based Analysis Process A-90

Appendix I—Enteral Formulas A-94

Appendix J—Parenteral Products A-96

Appendix K1—Choose your Foods: Exchange Lists for 
Diabetes A-97

Appendix K2—Exchange Calculation Form A-112

Appendix L1—Saturated Fat, Total Fat, Cholesterol, 
and Omega-3 Content of Meat, Fish, and Poultry 
(3 oz. Portions) A-113

Appendix L2—Heme and Nonheme Iron Content of Selected 
Foods A-115

Appendix L3—Dietary and Supplemental 
Calcium Guide A-117

Appendix L4—Resistant Starch Guide A-119

Appendix M—Common Medical Abbreviations A-120

Glossary G-1

Index I-1

Nutrition Therapy for Propionic Acidemia 774

Nutrition Intervention 774

Monitoring and Evaluation 774

Adjunct Medical and Nutritional Therapies 774

Urea Cycle Disorders 774

Epidemiology, Etiology, and Clinical Manifestations 774

Acute Medical Treatment 776

Chronic Medical Treatment 776

Nutrition Therapy for Urea Cycle Disorders 777

Acute Nutrition Intervention 777

Chronic Nutrition Intervention 777

Monitoring and Evaluation 778

Mitochondrial Disorders 779

Etiology and Clinical Manifestations 779

Medical Diagnosis 779

Respiratory Chain Defects 780

Nutrition Therapy for Mitochondrial Disorders 780

Nutrition Intervention 780

Monitoring and Evaluation 781

Adjunct Medical Therapies 781

Disorders Related to Vitamin Metabolism  
and Vitamin-Responsive Metabolic 
Disorders 781

Etiology 781

Nutrition Therapy for Vitamin-Responsive Metabolic 
Disorders 781

Nutrition Intervention 781

Monitoring and Evaluation 782

Disorders of Carbohydrate Metabolism 782

Galactosemia 783

Nutrition Therapy for Galactosemia 784

Nutrition Intervention 784

Monitoring and Evaluation 784

Hereditary Fructose Intolerance 784

Nutrition Therapy for Hereditary Fructose Intolerance 785

Nutrition Intervention 785

Monitoring and Evaluation 785

Fructose-1,6-Diphosphatase Deficiency 785

Nutrition Therapy for FDP Deficiency 785

Nutrition Intervention 785

Monitoring and Evaluation 785

Glycogen Storage Diseases 785

Glycogen Storage Disease Type I 785

Nutrition Therapy for Glycogen Storage Diseases 786

Nutrition Intervention 786

Monitoring and Evaluation 787

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xxiv  

T he authors of this text are educators, clinicians, and 
researchers. Therefore, our purpose in the third edi-
tion of this text is to continue to provide the most 

up-to-date research and application of evidence-based nutri-
tional care for students, clinicians, and researchers as they 
seek to understand and treat nutrition-related disease. Most 
of us look to primary reference texts as the cornerstone of 
our practice. Many names come to mind—Modern Nutri-
tion in Health and Disease; the ASPEN Nutrition Support 
Core Curriculum; Harrison’s Book of Internal Medicine; and 
The Merck Manual of Diagnosis and Therapy. We continue 
to strive for this text to not only provide the reference mate-
rial necessary to understand clinical nutrition practice, but 
provide it in such a way that the learning environment will 
support students’ development of critical thinking, clinical 
reasoning, and decision-making skills.

What continues to make this text different from other clinical 
nutrition texts? The clinical environment evolves as a result 
of the impacting forces of research, health care  funding, 
evidence-based nutrition practice, and development of the 
nutrition care process, standardized language, and standard-
ized nutrition diagnoses. To meet the demands of these 
evolving forces, this text includes not only the most current 
research and integration of evidence-based practice within 
the context of the nutrition care process, but also an over-
view of health care systems and the dietitian’s role within 
these systems as a member of the health care team; guide-
lines for documentation and other professional  writings; and 
coverage of emerging fields such as nutrigenomics. Further-
more, as the framework for the nutrition care process has 
progressed over the previous seven years, the structure for 
our text has organized its pedagogy to be consistent with 
each step of the nutrition care process. This text incorporates 
standardized language, the Evidence Analysis Library, the 
American Dietetic Association’s Nutrition Care Manual, and 
Standards of Practice.

The text begins with a discussion of the dietitian’s role as 
a nutrition expert, and then proceeds through the nutri-
tion care process, introducing the basics of assessment, 
diagnosis, intervention, and monitoring/evaluation. Next, a 
comprehensive review of physiological concepts required to 
integrate nutrition therapy as a component of medical care is 
presented. These foundational chapters cover physiological 
response to injury, the immune system, fluid and electrolyte 
balance, pharmacology, and genetics—focusing specifically 
on the application of each of these topics to clinical nutrition 
practice.

The final section of this text is organized using a systems 
approach consistent with other medical texts. Each nutrition 
therapy chapter discusses normal structure and function of 

a body system, explains how the disease process  interrupts 
normal functioning, and then describes appropriate medical 
and nutrition interventions. This third edition has retained 
the pedagogical features students and educators found 
especially helpful—Clinical Applications boxes, nutrition 
assessment summary tables, sample documentation, PES 
statements, case studies, overviews of common medical care 
and drug–nutrient interactions, and interviews with current 
clinical practitioners. New features for this edition include 
many additional Life Cycle Perspectives boxes for applica-
tions of nutritional care for pediatrics and older adults. This 
approach allows any health care professional to benefit from 
this text.

Though every effort has been made to address the most 
recent research and the most common clinical and medi-
cal practices, this text has the same limitation any medical 
textbook will have: new diagnoses, new drugs, new treat-
ments, and a new understanding of the relationship between 
nutrition and disease will inevitably continue to be cultivated 
after publication. Thus, this book strives to educate students 
about not only facts and theories that comprise current 
medical knowledge, but also the process of skill development 
that empowers students to grow in expertise within their 
field. As practitioners of the future utilize the nutrition care 
 process, it will be refined even as their knowledge of disease 
and its treatment evolves.

As clinical practitioners and current dietetic educators, we 
have experienced a need for not only this different approach 
to a clinical nutrition text, but also a reference for clinical 
practitioners. We believe that this third edition continues to 
serve this purpose.

New to This Edition
The third edition of Nutrition Therapy and Pathophysiology 
has built upon the strengths of prior editions a comprehen-
sive focus on pathophysiology and medical treatment with a 
thorough review of the most current research. Specific diets 
and food recommendations are covered within each chapter, 
and new research and life-cycle perspectives are integrated 
throughout. This text’s chapter organization will allow the 
student and practitioner to follow the steps of the nutrition 
care process. Nutrition therapy within each systems chapter 
emphasizes real-life application of the standards in patient 
care and has been updated with the latest evidence-based 
practice. Figures and tables have been modified to provide 
visual explanations of concepts within the text. New pho-
tos of wholesome foods and real clinical settings have been 
added to both enhance chapters pedagogically and add visual 
appeal.

Preface
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•	 Chapter 10 Nutritional Genomics presents new research 
on the genetics of cancer and obesity and a snapshot of 
the nutritional genetics marketplace, incorporating the 
AND’s latest position paper on nutritional genomics.

•	 Chapter 11 Pharmacology includes updated information 
on drug–nutrient interactions, especially in adults over 
age 65, and an updated table and box on complementary/
alternative supplements.

Part 4 Nutrition Therapy
Each chapter in Part 4 provides updated coverage of com-
mon diagnostic procedures and medications; many chapters 
include a reference table for complementary/alternative 
treatments that are often encountered by the registered 
dietitian.

•	 Chapter 12 Diseases and Disorders of Energy 
 Imbalance explains the application of the latest  obesity 
treatment guidelines from the ACC/AHA/Obesity  Society 
in clinical practice. It also presents new findings and 
guidelines on risk factors for obesity, assessment of health 
risks related to body fatness, and diagnosis of eating 
disorders.

•	 Chapter 13 Diseases of the Cardiovascular System 
has been reorganized and includes updated informa-
tion on epidemiology, pathophysiology, and risk factors, 
along with the most recent treatment guidelines and 
 medications. The chapter includes a new section on heart 
transplantation and three new boxes discussing aging and 
heart disease, congenital heart defects, and food safety for 
immune-compromised patients.

•	 Chapter 14 Diseases of the Upper Gastrointestinal 
Tract has been updated with the latest research. New or 
revised figures including fundoplication demonstrate the 
pathophysiology of and medical care for upper GI disease.

•	 Chapter 15 Diseases of the Lower  Gastrointestinal 
Tract provides application of new research and 
 evidenced-based guidelines for the care of  individuals 
with inflammatory bowel disease, irritable bowel 
 syndrome (IBS), and celiac disease. Two new figures help 
illustrate the complex etiology of IBS.

•	 Chapter 16 Diseases of the Liver, Gallbladder, and 
 Exocrine Pancreas includes updated epidemiology, 
pathophysiology, treatment guidelines, and  medications 
for liver and pancreatic disorders as well as for liver 
 transplants. A new box addresses alcoholism in older 
adults.

•	 Chapter 17 Diseases of the Endocrine System has been 
revised to reflect the American Diabetes Association’s 
2014 standards of medical care in diabetes.

•	 Chapter 18 Diseases of the Renal System features a new 
discussion of the pathophysiology of acute kidney injury, 
along with the latest diagnostic criteria and nutrition 
 support guidelines for this disorder.

•	 Chapter 19 Diseases of the Hematological System has 
been reorganized to improve its use as a reference and 
incorporates updated information on vitamin B12 and aging.

Specific changes for the third edition include the following:

Part 1 The Role of Nutrition 
Therapy in Health Care
•	 Chapter 1 Role of the Dietitian in the Health Care 

 System provides updated information on the nutrition 
care process, evidence-based practice, and Standards of 
Professional Practice as well as new information on the 
Affordable Care Act and the Academy of Nutrition and 
Dietetics Scope of Practice.

Part 2 The Nutrition Care Process
•	 Chapter 2 The Nutrition Care Process has been updated 

to include the most current terminology for all steps of 
the NCP. An enhanced figure more clearly depicts the 
interrelationships of the steps of the NCP.

•	 Chapter 3 Nutrition Assessment: Foundation of the 
Nutrition Care Process integrates the newly proposed 
criteria for malnutrition within the tools for nutrition 
assessment; a new figure and table demonstrate these 
criteria and their use in practice. An additional new figure 
illustrates the decision-making process for estimating 
energy requirements.

•	 Chapter 4 Nutrition Intervention and Nutrition 
 Monitoring and Evaluation builds on the updated 
 intervention terminology from Chapter 2 to explain the 
process of developing interventions, beginning with oral 
diets as examples of interventions within the acute care 
setting. This chapter includes a new section discussing 
the monitoring and evaluation step of the nutrition care 
process.

•	 Chapter 5 Enteral and Parenteral Nutrition Support 
has been extensively revised to incorporate ASPEN and 
EAL guidelines for prescribing nutrition support. A new 
figure details the thinking process for selecting the appro-
priate nutrition support route.

•	 Chapter 6 Documentation of the Nutrition Care 
 Process has been reorganized to focus more closely on the 
ADIME documentation style and features a new table pro-
viding specific guidance on completing each section of an 
ADIME chart note. Examples of older charting styles have 
been eliminated.

Part 3 Introduction  
to Pathophysiology
•	 Chapter 7 Fluid and Electrolyte Balance and Chapter 8 

Acid-Base Balance have been updated with the latest 
research to provide a thorough review for the student and 
comprehensive reference for the practitioner. Chapter 7 
also features a new Life Cycle Perspectives box.

•	 Chapter 9 Cellular and Physiological Response to 
Injury: The Role of the Immune System features addi-
tional information on both the acute and chronic inflam-
matory response and its application to the disease process.
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on epidemiology, pathophysiology, medical treatments, 
 medications, and nutrition care guidelines has been 
updated.

•	 Chapter 24 HIV and AIDS includes updated 
 epidemiology, pathophysiology, medical treatment 
 guidelines, medications (and their impact on nutritional 
status), and nutrition care guidelines.

•	 Chapter 25 Diseases of the Musculoskeletal System 
has been reorganized and thoroughly updated, with 
a focus on osteoporosis, osteoarthritis, and gout, and 
 features new boxes covering pediatric muscular dystrophy 
and the use of alternative treatments for arthritis among 
older adults.

•	 Chapter 26 Metabolic Disorders has been thoroughly 
updated with the latest phenylketonuria treatment guide-
lines from the American College of Medical Genetics and 
a discussion of the newest adjunct treatments for  glycogen 
storage diseases, as well as several new or enhanced 
 figures illustrating various metabolic defects.

•	 Chapter 20 Diseases and Disorders of the Neurological 
System incorporates the most recent research through 
enhanced discussions of the ketogenic diet and interven-
tions for prominent nutrition problems such as dysphagia 
and drug–nutrient interactions.

•	 Chapter 21 Diseases of the Respiratory System 
addresses specific nutrition support guidelines for COPD, 
asthma, respiratory failure, and mechanical ventilation.

•	 Chapter 22 Metabolic Stress and the Critically Ill 
incorporates the newly proposed criteria for malnutrition. 
It directs both the student and clinician in appropriate 
application of evidence-based guidelines to plan nutrition 
interventions for surgery, trauma, sepsis, traumatic brain 
injury, and burns, with the aid of a new table and figure 
demonstrating the decision-making process.

•	 Chapter 23 Neoplastic Disease has been reorganized. 
The discussions of cancer-related genetics,  nutrigenomics, 
and cancer risk have been expanded, and a new box on 
pediatric leukemia has been added. The information 
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Part 1
The Role of Nutrition 
Therapy in Health Care

Chapter 1  Role of the Dietitian in the Health 
Care System
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your contribution to the nutrition care of a patient as part of 
the heath care team, reimbursement issues that you might 
encounter, and your professional responsibilities, and to 
help you develop critical thinking skills that are necessary 
for the nutrition care process.

The Registered Dietitian*  
in Clinical Practice
The Role of the Clinical Dietitian
The practice of clinical nutrition is called nutrition therapy. 
Clinical dietitians are the educated and trained professionals 
who can best deliver nutrition therapy by using the nutrition 
care process (NCP). The nutrition care process consists of 
four major components: (1) nutrition assessment, (2) nutri-
tion diagnosis, (3) nutrition intervention, and (4) nutrition 
monitoring and evaluation.4,5

*The Commission on Dietetic Registration allows registered dietitians (RDs) to also 
use the registered dietitian nutritionist (RDN) credential.

Introduction
The connection between diet and health has long been rec-
ognized. The profession of dietetics was first defined in 1899 
by the American Home Economics Association as “individu-
als with knowledge of food who provide diet therapy for the 
medical profession.” After 1917, dietitians were affiliated with 
the Academy of Nutrition and Dietetics (AND),1 formerly 
known as the American Dietetic Association (ADA). Dieti-
tians who were employed in hospitals became known as clini-
cal dietitians. Over time, the clinical dietitian’s role became 
the provision of specialized care and modification of diets to 
treat various medical conditions.

In the early 1970s, after high levels of malnutrition in 
hospitalized patients were reported2 and new and improved 
procedures for delivering enteral and parenteral nutrition 
were developed, clinical dietitians began to take a leadership 
role in screening patients and monitoring their needs for 
adequate nutrition support. In addition, as research pointed 
to the role of diet in the development of chronic disease, 
clinical dietitians began to provide primary and second-
ary disease prevention for such diseases as atherosclero-
sis, cancer, and type 2 diabetes mellitus.3 The information 
provided in this chapter is meant to help you understand 
where you might find potential sources of employment, 

Kathryn Sucher, ScD, RD
San Jose State University
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Chapter 1 Role of the Dietitian in the Health Care System  3

Scope of Practice
The Scope of Practice (Figure 1.1) was developed by the Acad-
emy of Nutrition and Dietetics and “encompasses the range 
of roles, activities, and regulations within which nutrition 
and dietetics practitioners perform.” You will notice that the 
Scope of Practice is divided into three categories, and that 
all three are supported by the education and credentials you 
are now in the process of obtaining. The first area is Practice 
Standards, which defines the roles, functions, responsibilities, 
and activities that dietetics practitioners are educated and 
authorized/proficient to perform within the boundaries of 
federal, state, and facility regulations. Practice Standards are 
used to evaluate a dietitian’s job performance. The next area, 
Practice  Management and Advancement, provides tools, 
guides, and information to help an RD determine whether 
she or he has the necessary knowledge and skills to take on 
a new job responsibility within her or his scope of practice. 
Career advancement may require obtaining additional cre-
dentials, certifications, and/or advanced degrees. The last 
area, Practice Resources, includes materials available to help 
the practitioner provide current, safe, ethical, and high-quality 
food/nutrition services. The Scope of Practice is meant to be 
flexible so that, as the profession changes or as an individ-
ual specializes or advances in her or his practice, evaluation 
resources and decision aids will also be modified. See Box 1.1 
for more details.

The Clinical Nutrition Team
Health care is defined as the prevention, treatment, and/or man-
agement of illness. Clinical dietitians are employed in a number 
of acute and chronic health care facilities, as listed in Table 1.1. 
Depending on the facility, nutrition therapy services may be 
organized along different lines. The manager of the services may 
have the title of chief clinical manager or clinical nutrition man-
ager. This person often reports to the director of nutrition ser-
vice, who commonly supervises the clinical nutrition manager 

Affordable Care Act (ACA)—federal legisla-
tion meant to ensure that all Americans have 
access to affordable health care while contain-
ing U.S. health care costs
evidence-based dietetics practice—dietet-
ics practice in which systematically reviewed 
scientific evidence is used to make food and 
nutrition practice decisions
health insurance—financial protection 
against health care costs associated with treat-
ment of disease or accidental injury
medical doctor—a health professional who 
has earned a post-bachelor degree of doctor 
of medicine or doctor of osteopathy and who 
has passed a licensing examination
nurse—a health care professional who 
has earned at least an associate’s degree in 

nursing, has been licensed by the state, and 
assists patients in activities related to maintain-
ing or recovering health
occupational therapist—a health profes-
sional who has obtained a master’s degree and 
passed a national registration exam, who helps 
individuals with mentally, physically, develop-
mentally, or emotionally disabling conditions 
improve their ability to perform tasks in their 
daily living and working environments

outcomes research—evaluation of care that 
focuses on the status of participants after 
receiving care

pharmacist—a licensed health profes-
sional with a doctorate of pharmacy who 
compounds and dispenses medications, 
checks laboratory results for therapeutic 

drug levels, and reviews risk for drug 
interactions
social worker—a professional with at least a 
bachelor’s degree in social work who provides 
persons, families, or vulnerable populations 
with psychosocial support, advises family 
caregivers, counsels patients, and helps plan 
for patients’ needs after discharge
speech-language pathologist—a health 
professional who has earned a master’s degree 
and passed a national examination, who as-
sesses, diagnoses, treats, and helps to prevent 
speech, language, cognitive, communication, 
voice, swallowing, fluency, and other related 
disorders

G L O S S A R Y

Table 1.1 Types of Acute and Chronic Health Care Facilities 
in the United States

Acute Care Facilities

Hospitals

Public not for profit Often owned and managed by the 
county or state government

Private not for profit Owned or managed by the community, 
a religious organization, district health 
councils, or their own hospital board

Private for profit Investor-owned (for-profit) health care 
organizations

Veterans and military Government-run health care facilities 
for veterans of the U.S. military service 
and active-duty enlisted men and 
women

Clinics

Outpatient For preventative, primary health care 
(e.g., treatment for ear infection) and 
secondary health care (e.g., treatment 
of type 2 diabetes)

Urgent care Provide primary care

Longer-Care Facilities

Skilled nursing facilities Provide constant nursing care 
for chronic illness and significant 
deficiencies with activities of daily living

Residential/assisted living Provide for activities of daily living 
(e.g., bathing)

Rehabilitation/restorative Provide integrated, multidisciplinary 
assistance for recovery from acute 
or chronic illness and/or surgical 
procedures (e.g., stroke)

Hospice Focus on relieving symptoms and 
supporting those with a life expectancy 
of 6 months or less

Source: © Cengage Learning.
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4  Part 1 The Role of Nutrition Therapy in Health Care

PRACTICE STANDARDS
•  Code of Ethics
•  Scope of Practice for the RD and DTR
•  Standards of Practice and Standards of
   Professional Performance for the RD and
   DTR in:
   •  Nutrition Care
   •  Focus Areas
•  Federal and state regulations
•  Organization accreditation standards
•  Organization and program policies

PROFESSION OF NUTRITION AND DIETETICS

PRACTICE RESOURCES
•  Definition of Terms
•  Evidence Analysis Library
•  Evidence-based nutrition practice guidelines/toolkits
•  National Guideline Clearinghouse
•  Nutrition Care Manual—Adult, Pediatric, Sports
•  Nutrition Care Process and Standardized
   Language Reference Manual
•  Nutrition Services Coverage coding and billing
•  Position and Practice Papers
•  Quality Management resources:
      www.eatright.org/quality
      www.eatright.org/qualityresources
      www.eatright.org/scope
      www.eatright.org/sop

CREDENTIALS

EDUCATION

•  RD: Commission on Dietetic Registration (CDR) Registration Examination for Registered Dietitian
          (RD) Credential

•  DTR: Commission in Dietetic Registration (CDR) Registration Examination for Dietetic Technician,
             Registered (DTR) Credential

State licensure or certification, if applicable

Completion of academic requirements and supervised practice experience specified by the Accreditation
Council for Education in Nutrition and Dietetics (ACEND) of the Academy of Nutrition and Dietetics
to qualify for the credentialing examination for the Registered Dietitian (RD) credential or the Dietetic
Technician, Registered (DTR) credential

•  RD: minimum of a bachelor’s degree plus supervised practice program/pathway
•  DTR: minimum of an associate’s degree plus supervised program/pathway; or a minimum of a bachelor’s degree

PRACTICE MANAGEMENT AND ADVANCEMENT
•  Scope of Practice Decision Tool
•  Dietetics Career Development Guide
•  CDR Professional Development Portfolio for maintenance of RD
   and DTR credentials
•  Certificate programs
•  Advanced degrees and certifications
•  Specialist credentials

SCOPE OF PRACTICE: Encompasses the range of roles, activities, and 
regulations within which nutrition and dietetics practitioners perform.

Figure 1.1 AND Scope of Practice in Nutrition and Dietetics

Source: Journal of the Academy of Nutrition and Dietetics, Volume 113, Issue 6, Pages S11-S16 (June 2013) DOI: 10.1016/j.jand.2012.12.009.
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BOX 1.1 CLINICAL APPLICATIONS

AND Scope of Practice for the Profession of Nutrition and Dietetics: A Roadmap 
and Resource for Your Current Education and Training and Future Career
When you look at the Scope of Practice 
diagram (Figure 1.1), the first thing you 
notice is probably the education block 
since you are likely taking a course to 
complete the academic requirements for 
becoming a credentialed registered dieti-
tian (RD) or dietetic technician, registered 
(DTR). You are probably less familiar with 
the three sections of the circle—Practice 
Standards, Practice  Management and 
Advancement, and Practice Resources—
but they provide the roadmap and 
resources for your education, training, 
and future career.

 1. Practice Standards include the 
Scope of Practice for the RD and DTR, 
Standards of Practice, and Standards 
of Professional Practice, along with 
other documents. The Scope of 
Practice is used by licensing or certify-
ing boards to define the procedures, 
actions, and processes that are per-
mitted for practice. The AND Scope 
of Practice is the guide for dietetics 
education requirements at your col-
lege or university and demonstrated 
competency for supervised practice 
sites (e.g., dietetic internships). Your 
dietetics education and supervised 
practice are accredited by the Accred-
itation Council for Education in Nutri-
tion and Dietetics (ACEND), whose 

mission is to ensure educational 
quality that “prepares graduates with 
the foundation knowledge, skills and/
or competencies for current dietetics 
practice and lifelong learning.”

   The Standards of Professional 
Practice are developed by the AND 
to ensure that RDs or DTRs are 
competent to provide safe, ethical, 
and high-quality nutrition care; plus, 
they provide criteria for evaluating 
care. The standards may be used to 
develop job descriptions or evaluate 
your performance. Practice Standards 
also require continued education for 
RDs and DTRs for maintenance of 
their credentials and nutrition care 
competencies.

 2. After you become an RD or DTR, 
Practice Management and 
Advancement will provide tools to 
assist you in determining whether 
(1) a new work activity is within 
your scope of practice and (2) this 
activity will require you to obtain 
additional training or education. 
These tools are meant to help you 
expand your practice as food and 
nutrition opportunities, roles, and 
services evolve. In addition, any 
education and training you com-
plete, which you will document in 

the online Commission on Dietetic 
Registration (CDR) Professional 
Development Portfolio, will help 
you maintain your credential.

 3. Practice Resources provide materi-
als to support quality nutrition care. 
You may already be familiar with 
some of the resources, such as the 
AND Evidence Analysis Library (www 
.adaevidencelibrary.com), from your 
dietetics coursework. The AND’s 
“Definition of Terms List” can be 
found at www.eatright.org/WorkArea/
linkit.aspx?LinkIdentifier5id&ItemID5

6442451086&libID56442451082. In 
your medical nutrition therapy course 
you will learn the nutrition care process 
and use of the International Dietet-
ics and Nutrition Terminology (IDNT) 
so you can appropriately document 
medical nutrition therapy in the medi-
cal record. You may also use the AND 
Nutrition Care Manual to increase your 
understanding of medical conditions 
that require nutrition support or dietary 
modification.

Source: Academy of Nutrition and Dietetics 
Quality Management Committee and Scope 
of Practice Subcommittee of the Qual-
ity Management Committee. Academy of 
Nutrition and Dietetics: Scope of Practice in 
Nutrition and Dietetics. J Acad Nutr Diet. 2013; 
113(6 Suppl 2): S11–S16.

and food service manager/directors. In turn, inpatient and out-
patient clinical dietitians usually report to the clinical manager. 
Other important personnel in nutrition therapy services are 
registered dietetic technicians (DTRs), who assist dietitians in 
the nutritional screening of patients and provision of nutrition 
education in addition to other duties, and dietary assistants/diet 
clerks who are often responsible for the documentation and pro-
cessing of diet orders and assuring accuracy of the meals that are 
provided for patients. Table 1.2 provides common job specifica-
tions for clinical nutrition team members.

Clinical dietitians’ services may be provided to  general 
patient care units, such as those on a general medical or surgi-
cal floor, or may be based on a medical specialization, such as 
treatment of patients in intensive care units (e.g., burn/trauma 
unit or pediatric/neonatal intensive care units). Boxes  1.2 
and 1.3 discuss dietetics practice in a few common settings. In 
addition, clinical dietitians may be certified in a medical spe-
cialty and become, for example, diabetes educators, lactation 
consultants, or nutrition support specialists. Nutrition therapy 

practice certifications and their requirements are listed in 
Table 1.3.

Other Health Professionals—
Interdisciplinary Teams
In the health care setting, individuals from different disci-
plines communicate with each other regularly in order to 
best care for their patients. Dietitians are integral members 
of the patient’s health care team and collaborate with physi-
cians, pharmacists, nurses, speech pathologists, occupational 
therapists, social workers, and many others when providing 
nutritional treatment. Dietitians must know the roles of the 
other team members in order to be effective and to ensure 
optimal patient care. Table 1.4 covers the education and train-
ing requirements for health professionals and the job roles 
with which a dietetics student should be familiar when first 
starting to practice dietetics.
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Table 1.2 Responsibilities and Tasks of Clinical Nutrition Team Members

The aging population has resulted in an increased need for 
staff registered dietitians in long-term care (LTC) facilities. 
The working environment for LTC has a few advantages 
over other settings because typically there is only one RD 
on site and she or he has greater autonomy and can set 
flexible schedules. Though the long-term residents tend to 
have multiple chronic and acute medical problems, which 
increases the complexity of care required, the RD has time 
to get to know them and their families and can follow 
up regularly to monitor the outcomes of each nutrition 
intervention.

The RD is an integral part of the interdisciplinary 
health care team and works closely with other health 
professionals to optimize the nutritional status of the 
residents. The RD has several important roles in LTC, the 
first of which is related directly to patient care. Many 
residents have physical and cognitive limitations second-
ary to chronic disease that can impact intake; thus, the 
prevalence of malnutrition (both under- and overnutrition) 
in this population is high. The RD is responsible for con-
ducting a thorough nutrition assessment of the resident, 
evaluating the potential for functional problems during 
eating, such as impaired chewing ability, dental status, 
or swallow function, and disabilities such as the presence 
of contractures or postural impairments. RDs also assess 
dietary intake by investigating dislikes and allergies, typi-
cal meal patterns at home, beverage preferences, diet 
knowledge, weight history, and previous diet restrictions. 

BOX 1.2 LIFE CYCLE PERSPECTIVES

RDs work to correct or attenuate nutrition-related problems 
by recommending diet changes and educating staff, families, 
and residents regarding the risks and benefits associated with 
therapeutic diet orders including restrictive diets, altered diet 
textures, and thickened fluid viscosities. RDs in LTC also play a 
role in discussing end-of-life care, honoring advance direc-
tives, coordinating hospice care, and initiating and monitor-
ing adequacy of enteral feeding orders. While it is of primary 
importance to honor the wishes of the residents, complicating 
factors arise related to issues of mental competency, conserva-
torship, and family dynamics, with family members sometimes 
desiring different levels of care for the resident.

The length of stay and required level of care vary widely; 
some residents are admitted for short-term injury rehabilita-
tion or caregiver respite, whereas others are admitted long 
term with no expected discharge date. This means that the 
RD in LTC is usually able to follow up with residents and 
evaluate the outcome of nutrition-related interventions by 
monitoring oral food and beverage intake, acceptance of 
snacks and supplements, wound status, laboratory values, 
and weekly or monthly weights. Also, because this popula-
tion is often at risk for weight loss and decline, RDs look not 
only for significant changes in weight but also for gradual, 
“insidious” weight loss.

In addition to providing direct clinical care, the RD in 
LTC may also be responsible for overseeing the kitchen and 
all aspects of food service and food safety. The RD conducts 
in-services for nurses, diet clerks, and all food service staff 

The Role of the RD in Long-Term Care
Colette LaSalle, PhD, RD San Jose State University

Clinical Nutrition Team Member Responsibilities Major Tasks

Clinical nutrition manager Directs the activities of clinical dietitians, 
dietetic technicians, and dietetic assistants

Hiring, evaluating, and training employees; reviewing 
productivity reports, writing job descriptions, scheduling 
employees, developing policies and procedures, designing 
performance standards, and developing and implementing goals 
and objectives of the department*

Registered (clinical) dietitian (RD) Provides nutritional care for patients Nutritional screening/assessment of patients to determine the 
presence or risks of developing a nutrition-related problem, 
development of nutritional diagnosis, nutrition intervention, and 
monitoring and evaluation of the nutrition care plan

Dietetic technician (DTR) Assists the clinical dietitian Gathering data for nutritional screening; assigning a level 
of risk for malnutrition according to predetermined criteria; 
administering nourishment and dietary supplements for patients 
and monitoring tolerance; and providing information to help 
patients select menus and giving simple diet instructions

Dietetic assistant/diet clerk Assists the clinical dietitian and/or dietetic 
technician in some routine aspects of 
nutritional care

Processing diet orders, checking menus against standards, 
setting up standard nourishment, tallying special food requests; 
distributing and collecting patient menus and trays; may be 
involved in evaluating patient food satisfaction and helping to 
gather food records used to evaluate nutrient intake

*Digh EW, Dowdy RP. A survey of management tasks, completed by clinical dietitians in the practice setting. J Am Diet Assoc. 1994; 94: 1381–84.

Source: © Cengage Learning.
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Chapter 1 Role of the Dietitian in the Health Care System  7

regarding safe food-handling practices (including HACCP) 
and preparing texture-modified and other therapeutic 
diets. Additionally, the RD performs extensive kitchen 
inspections and monitors the tray line, the dish room, 
emergency menu, emergency food and water supplies, 
and cleaning, sanitizer, and temperature logs in order to 
ensure compliance with extensive federal, state, and city 
regulations.
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The role of the registered dietitian in pediatric care encom-
passes distinct challenges related to meeting the specialized 
needs of children. The primary role of the pediatric RD is to 
optimize nutrient intake to promote growth and develop-
ment in the presence of complicating factors such as acute 
or chronic illness or developmental delays. The RD conducts 
a comprehensive nutrition assessment to obtain information 
related to medical history, feeding history, preferences, typi-
cal eating patterns, and allergies while using child-specific 
guidelines to estimate needs, analyze intake, and assess 
weight as compared to standards for age and length. One 
unique feature of pediatric dietetics is that, depending on 
the age of the child, some if not all of this information will 
be obtained from the parents. Pediatric RDs design nutri-
tion interventions to address feeding problems, behavior at 
mealtimes, and altered energy and nutrient needs. While 
these interventions focus on optimizing intake for the child, 
this cannot be accomplished unless the family or caregiver 
understands the recommendations and is willing and able 
to adhere. Thus, pediatric RDs also educate family members 
and provide referrals to other health care providers such as 
speech-language pathologists, occupational therapists, and 
community food programs.

RDs may work in intensive care units (ICUs) that are 
specialized to either neonates (NICU) or pediatrics (PICU). 
In each of these ICUs, the RD plays a specialized role due 
to the increased level of nutritional risk associated with 
preterm birth, congenital defects, trauma, sepsis, and critical 
care. RDs working in these settings screen patients for level 
of risk and develop early nutrition interventions for high-risk 
cases such as children who require enteral and parenteral 
feedings. Additionally, in the neonate unit, RDs may educate 
mothers on how to breastfeed premature infants or, if nec-
essary, supplement infant feeding with high-kcalorie breast 
milk fortifiers.

BOX 1.3 LIFE CYCLE PERSPECTIVES

Pediatric dietitians work with diverse disorders in several 
specialized areas of practice encompassing a large variety 
of conditions that may impact nutritional needs or status, 
including:
•	 Metabolic	disorders	such	as	phenylketonuria,	homocystinuria,	

tyrosinemia, disorders of the urea cycle pathways, methylma-
lonic and propionic acidemia, fatty acid oxidation disorders, 
mitochondrial disorders, disorders of carbohydrate metabolism

•	 Genetic	disorders	such	as	cystic	fibrosis,	fragile	X	syndrome
•	 Gastrointestinal	diseases	such	as	inflammatory	bowel	dis-

ease, Crohn’s disease, ulcerative colitis
•	 Chronic	organ	disease	(kidney	disease,	heart	disease)
•	 Respiratory	diseases	such	as	bronchodysplasia
•	 Feeding	difficulties	related	to	developmental	delay	or	func-

tional impairments such as cleft palate, eating disorders
•	 Infectious	diseases	such	as	HIV
•	 Cancers
•	 Endocrine	disorders	such	as	type	1	or	type	2	diabetes	

mellitus
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Table 1.3 Dietetics Practice Certifications Requirements

Table 1.4 Education and Certification Requirements of Selected Members of the Health Care Team

Health Profession Education Degree Initials Credentialing

Medical doctor and osteopathic 
doctor

Four-year post-bachelor degree 
plus internship and residency

MD; DO State licensure exam

Nurse Two- or 4-year degree AA (2-year); BSN (4-year) State licensure exam (RN)

Pharmacist Six-year postsecondary education PharmD State licensure exam

Occupational therapist Master’s degree MOT, MS, or MA National exam for registration 
(OTR)

Speech-language pathologist Master’s degree plus a clinical 
fellowship

MS or MA National exam for Certificate of 
Clinical Competence (CCC)

Social worker Bachelor’s degree or master’s 
degree

BSW or MSW State licensing, certification, or 
registration

Source: Occupational Outlook Handbook (OOH), 2012 Ed. Washington, DC: U.S. Bureau of Labor Statistics. http://www.bls.gov/ooh/.

Specialty Certifying Organization (webpage) Requirements

Board Certified Specialist in Pediatric 
Nutrition (CSP)

Academy of Nutrition and Dietetics / 
Commission on Dietetic Registration 
(http://cdrnet.org)

Current RD, 2 years minimum length of RD status, 2000 hours 
of pediatric practice within the last 5 years, and successful 
completion of the Board Certification as a Specialist in 
Dietetics examination.

Board Certified Specialist in Renal 
Nutrition (CSR)

Academy of Nutrition and Dietetics / 
Commission on Dietetic Registration 
(http://cdrnet.org)

Current RD, 2 years minimum length of RD status, 2000 
hours of renal practice within the last 5 years, and successful 
completion of the Board Certification as a Specialist in 
Dietetics examination.

Board Certified Specialist in 
Gerontological Nutrition (CSG)

Academy of Nutrition and Dietetics / 
Commission on Dietetic Registration 
(http://cdrnet.org)

Current RD, 2 years minimum length of RD status, 2000 
hours of gerontological practice within the last 5 years, and 
successful completion of the Board Certification as a Specialist 
in Dietetics examination.

Board Certified Specialist in Sports 
Dietetics (CSSD)

Academy of Nutrition and Dietetics / 
Commission on Dietetic Registration 
(http://cdrnet.org)

Current RD, 2 years minimum length of RD status, 1500 
hours of sports dietetics practice within the last 5 years, and 
successful completion of the Board Certification as a Specialist 
in Dietetics examination

Board Certified Specialist in Oncology 
Nutrition (CSO)

Academy of Nutrition and Dietetics / 
Commission on Dietetic Registration 
(http://cdrnet.org)

Current RD, 2 years minimum length of RD status, 2000 hours 
of oncology dietetics practice within the last 5 years, and 
successful completion of the Board Certification as a Specialist 
in Dietetics examination.

Certified Diabetes Educator (CDE) National Certification Board for Diabetes 
Education (www.ncbde.org)

Minimum of 2 years’ experience working as a registered 
dietitian. Minimum of 1000 hours of professional practice 
experience in diabetes self-management education with a 
minimum of 40% (400 hours) accrued in the most recent 
year preceding application. Minimum of 15 clock hours of 
continuing education activities applicable to diabetes within 
the 2 years prior to applying for certification. Successful 
completion of the Certified Diabetes Educator Examination.

Certified Nutrition Support Clinician® 
(CNSC)

National Board of Nutrition Support 
Certification (www.nutritioncare.org/
nbnsc)

Current RD or Canadian equivalent. It is recommended that 
candidates have at least 2 years’ experience in specialized 
nutrition support (parenteral and enteral nutrition). Successful 
completion of the Certification Examination for Nutrition 
Support Clinician.

Lactation Consultant (IBCLC) International Board of Lactation 
Consultant Examiners (http://iblce.org)

Minimum of 90 hours of continuing education in lactation, 
1000 hours of lactation-specific clinical practice within 5 years, 
and successful completion of the certification examination.

Source: © Cengage Learning.
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The practice of medicine by medical doctors includes the 
diagnosis, treatment, correction, advisement, or prescription 
for any human disease, ailment, injury, infirmity, deformity, 
pain, or other condition, physical or mental. All physicians in 
the United States have advanced training and certification in 
a specialized area of medicine or surgery.6 Table 1.5 lists the 
recognized board specialties and subspecialties. Nutrition-
ally, doctors are responsible for prescribing nutrition support 
and nutrition prescriptions for their patients.

The largest group of health care workers in the United 
States is nurses. Registered nurses (RNs) assist in the treat-
ment of patients, administer medications and intravenous 
solutions, educate patients on various medical conditions, 
and provide advice, follow-up care, and emotional support to 
patients’ family members.6 Since they provide care 24 hours a 
day, 7 days a week, nurses are commonly responsible for the 
initial nutrition screening of patients and then documenting 
a patient’s food intake during hospitalization as well as noti-
fying the dietitian if a patient’s intake is inadequate.

A licensed pharmacist dispenses medications and 
advises the medical staff on the selection and effects of drugs. 
In addition, pharmacists monitor laboratory results for ther-
apeutic drug levels as well as electrolyte levels for patients 
receiving parenteral nutrition, and review risks for drug–drug 
and drug–nutrient interactions. Pharmacists are commonly 
responsible for compounding sterile solutions including par-
enteral nutrition support solutions.6

Occupational therapists assist patients to improve their 
ability to perform tasks in living and working environments. 
Many of their clients suffer from disabling mental, physical, 
developmental, and/or emotional conditions. Occupational 
therapists help clients to perform all types of activities, from 
using a computer to caring for daily needs (dressing, cooking, 
and eating).6

Table 1.5 American Boards of Medical Specialties

•	Allergy	&	Immunology

•	Anesthesiology

•	Colon	&	Rectal	Surgery

•	Dermatology

•	Emergency	Medicine

•	Family	Practice

•	Internal	Medicine*

•	Hospital	Medicine**

•	Medical	Genetics

•	Neurological	Surgery

•	Nuclear	Medicine

•	Obstetrics	&	Gynecology

•	Ophthalmology

•	Orthopedic	Surgery

•	Otolaryngology

•	Pathology

•	Pediatrics

•	Physical	Medicine	&	Rehabilitation

•	Plastic	Surgery

•	Preventive	Medicine

•	Psychiatry	&	Neurology

•	Radiology

•	Surgery

•	Thoracic	Surgery

•	Urology

*Subspecialties of Internal Medicine include Adolescent Medicine, Car-
diovascular Disease, Critical Care Medicine, Endocrinology, Diabetes and 
Metabolism, Gastroenterology, Geriatric Medicine, Hematology, Hospice 
and Palliative Medicine, Infectious Disease, Medical Oncology, Nephrology, 
Pulmonary Disease, Rheumatology, Sleep Medicine, Sports Medicine. (This 
list was effective October 2013. American Board of Medical Specialties®, 
www.abms.org.) The subspecialties are only noted for Internal Medicine.

**Medical care of acutely ill hospitalized patients.

They often work with patients with swallowing disor-
ders and clients with physical disabilities to provide special 
instructions on eating and use of adaptive feeding devices.

Speech-language pathologists—sometimes called 
speech therapists—assess, diagnose, treat, and help to prevent 
speech, language, cognitive, communication, voice, swallow-
ing, fluency, and other related disorders. Speech-language 
pathologists working in a health center provide clinical ser-
vices to individuals with swallowing disorders, and they work 
closely with physicians, nurses, and dietitians to help assess 
the need for and to provide nutrition support.6

Medical social workers work with individuals and fami-
lies to provide the psychosocial support needed to cope with 
chronic, acute, or terminal illnesses. They also educate fam-
ily caregivers, counsel patients, and help plan for patients’ 
needs after discharge by arranging community and financial 
resources to cover medical needs, food-related services, and 
costs.6

Health Care Services 
and Reimbursement 
for Medical Nutrition  
Therapy (MNT)
Where do nutrition services fit within our current health 
care picture? Nutrition therapy remains an essential com-
ponent of medical treatments, and research indicates its 
importance will continue to be recognized. The provision 
of nutrition therapy and its reimbursement are affected by 
health care financing.

The pluralistic system of health care in the United States 
includes many components: private insurance, group insur-
ance, Medicare, Medicaid, workers’ compensation, the Veter-
ans Health Administration medical care system, Department 
of Defense hospitals and clinics, the Public Health Service’s 
Indian Health Service, state and local public health programs, 
and the Department of Justice’s Federal Bureau of Prisons. 
Currently, the system is structured around the provision of 
health insurance. In 2012, 84.6% of the U.S. population was 
insured, and 15.4% was not.7 Many Americans are forced to 
live without health insurance because they cannot afford it. In 
the United States currently, there are two general categories of 
health insurance: private and public. Of the insured popula-
tion, approximately 64% under age 65 has private insurance 
and 33% is covered by public health insurance provided by 
the government. Table 1.6 lists the types of private and pub-
lic health insurance and typical reimbursements for medical 
nutrition therapy.

The Affordable Care Act (ACA), enacted under Presi-
dent Barack Obama, extends the availability of health insur-
ance to all Americans, beginning in 2014. The ACA allows 
individuals and small businesses to compare and purchase 
health plans similar to those traditionally provided by larger 
companies. For middle- and low-income families, a signifi-
cant portion of the cost of health care programs is covered 
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