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Move students beyond memorization with a functional approach to nutrition




Organized around the functional approach, The Science of Nutrition helps students master tough nutrition concepts while providing rich support to save instructors time. The 5th Edition, Global Edition includes the most up-to-date scientific research, an increased emphasis on nutrition and disease content, and new pedagogical features to help direct student learning. Mastering™ Nutrition includes access to numerous resources, including the mobile-friendly Pearson eText, author-narrated videos, coaching activities that guide students through key nutrition concepts and calculations, autogradable MyDietAnalysis activities, and more!
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Help students master difficult nutrition concepts . . . and connect the science of nutrition to their health


UPDATED! Focus Figures


in each chapter are in-depth figures designed to teach key concepts in nutrition through bold, clear, and detailed visual presentations. New Focus Figures for the 5th Edition include The Relationship Between Nutrition and Human Disease (Focus Figure 1.2) and The Six Groups of Nutrients Found in Foods (Focus Figure 1.3). Each Focus Figure is accompanied by an assignable coaching activity in Mastering Nutrition, which guides students through the key nutrition concepts in the figure.


The text also includes Meal Focus Figures, which graphically depict the differences in sets of meals, such as a comparison of nutrient density or a comparison of two high-carbohydrate meals, to engage students with useful information.
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NEW! Icons in the margin direct students to Oregon State University’s FoodHero.org, a site for healthy and fast recipes vetted by the Family and Community Health Department at the Ohio State University.
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NEW! Disease Connection icons throughout the text signal where nutrition and disease is discussed, helping students put diseases in context.
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UPDATED! Nutri-Cases


are case studies that help students apply the information covered in class and prompt students to think about solutions to these issues in a real-world context to their own lives. The Nutri-Case profiles have been revised to feature more characters with various backgrounds and nutritional needs, focus on topics drawn from each chapter’s content, and prompt students to think about these issues in a real-world context.







        

      

    


      
        
          
Engage students with dynamic content . . . in Mastering™ Nutrition
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Nutrition Animation Activities




explain big picture concepts that help students learn the hardest topics in nutrition. These animations include questions with wrong-answer feedback that address students’ common misconceptions and have been refreshed and made compatible for Mastering and mobile devices.
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Current ABC News videos




cover up-to-date hot topics in the nutrition field, bringing nutrition to life and sparking discussion. These are accompanied by multiple-choice questions with wrong-answer feedback.
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Math Video Activities




provide hands-on practice of important nutrition-related calculations to help students understand and apply the material. Students watch a video showing the calculation and then are asked questions to check for understanding. Questions include wrong-answer feedback.
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UPDATED! NutriTool Activities




are dynamic coaching activities that allow students to apply nutrition concepts to improve their health. Activities, such as Carbohydrates on a Food Label and FDA Packaging Requirements, have been updated and/or created to reflect recently-updated nutrition standards.







        

      

    


      
        
          
Help students make healthy eating choices
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MyDietAnalysis is included with Mastering Nutrition at no additional charge,




and offers an up-to-date, accurate, reliable, and easy-to-use program for your students’ diet analysis needs. Featured is a database of nearly 50,000 foods and multiple reports. Students can track their diet and activity intake accurately—anytime and anywhere—from any device!
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MyDietAnalysis Personalized Dietary Analysis Activities




are autogradable activities that guide students in a thorough investigation of their dietary intake and are focused on the most commonly assigned topics in diet analysis projects.







        

      

    


      
        
          
Give students anytime, anywhere access with Pearson eText


Pearson eText is a simple-to-use, mobile-optimized, personalized reading experience available within Mastering. It allows students to easily highlight, take notes, and review key vocabulary all in one place—even when offline. Seamlessly integrated videos and other rich media engage students and give them access to the help they need, when they need it. Pearson eText is available within Mastering when packaged with a new book; students can also purchase Mastering with Pearson eText online.


For instructors not using Mastering, Pearson eText can also be adopted on its own as the main course material.
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NEW! Nutrition Concept Videos, featuring author Janice Thompson explaining difficult concepts, are now embedded in the eText, giving students access to reliable, engaging content right when they need it.






        

      

    


      
        
          
Instructor support you can rely on




The Science of Nutrition includes a full suite of instructor support materials in the Instructor Resources area in Mastering Nutrition. Resources include PowerPoint lecture outlines; animations, videos, and images to show in class; a test bank; and an instructor manual with in-class activities, diet analysis activities, web resources, and more.
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2020-2025 Dietary Guidelines For Americans




The Dietary Guidelines for Americans (DGAs) are developed by the U.S. Department of Agriculture (USDA) and the U.S. Department of Health and Human Services (HHS) and updated approximately every 5 years. Their goal is to make recommendations about the components of a healthful and nutritionally adequate diet to help promote health and prevent chronic disease. The 2020-2025 DGAs reflect current evidence indicating that healthful eating patterns and regular physical activity together help people to achieve and maintain good health and reduce their risks for chronic diseases and obesity across the lifespan. This insert document provides an overview of the Executive Summary and Key Recommendations from the 2020-2025 DGAs (https://www.dietaryguidelines.gov).




The 2020-2025 DGAs include four over-arching guidelines that encourage healthful eating patterns across all life stages:




1. Follow a healthy dietary pattern at every life stage. At every life stage—infancy, toddlerhood, childhood, adolescence, adulthood, pregnancy, lactation, and older adulthood—it is never too early or too late to eat healthfully.





	
                  For about the first 6 months of life, exclusively feed infants human milk. Continue to feed infants human milk through at least the first year of life, and longer if desired. Feed infants iron-fortified infant formula during the first year of life when human milk is unavailable. Provide infants with supplemental vitamin D beginning soon after birth.

              

	
                  At about 6 months, introduce infants to nutrient-dense complementary foods. Introduce infants to potentially allergenic foods along with other complementary foods. Encourage infants and toddlers to consume a variety of foods from all food groups. Include foods rich in iron and zinc, particularly for infants fed human milk.

              

	
                  From 12 months through older adulthood, follow a healthy dietary pattern across the lifespan to meet nutrient needs, help achieve a healthy body weight, and reduce the risk of chronic disease.

              






2. Customize and enjoy nutrient-dense food and beverage choices to reflect personal preferences, cultural traditions, and budgetary considerations. A healthy dietary pattern can benefit all individuals regardless of age, race, or ethnicity, or current health status. The DGAs provide a framework intended to be customized to individual needs and preferences, as well as the foodways of the diverse cultures in the United States.




3. Focus on meeting food group needs with nutrient-dense foods and beverages, and stay within calorie limits. An underlying premise of the DGAs is that nutritional needs should be met primarily from foods and beverages—specifically, nutrient-dense foods and beverages. Nutrient-dense foods provide vitamins, minerals, and other health-promoting components and have no or little added sugars, saturated fat, and sodium. A healthy dietary pattern consists of nutrient-dense forms of foods and beverages across all food groups, in recommended amounts, and within calorie limits.




The core elements that make up a healthy dietary pattern include:





	
                  Vegetables of all types—dark green; red and orange; beans, peas, and lentils; starchy; and

              

	
                  other vegetables.

              

	
                  Fruits, especially whole fruit.

              

	
                  Grains, at least half of which are whole grain.

              

	
                  Dairy, including fat-free or low-fat milk, yogurt, and cheese, and/or lactose-free versions and fortified soy beverages and yogurt as alternatives.

              

	
                  Protein foods, including lean meats, poultry, and eggs; seafood; beans, peas, and lentils; and nuts, seeds, and soy products.

              

	
                  Oils, including vegetable oils and oils in food, such as seafood and nuts.

              






4. Limit foods and beverages higher in added sugars, saturated fat, and sodium, and limit alcoholic beverages. At every life stage, meeting food group recommendations—even with nutrient-dense choices—requires most of a person’s daily calorie needs and sodium limits. A healthy dietary pattern doesn’t have much room for extra added sugars, saturated fat, or sodium—or for alcoholic beverages. A small amount of added sugars, saturated fat, or sodium can be added to nutrient-dense foods and beverages to help meet food group recommendations, but foods and beverages high in these components should be limited. Limits are:





	
                  Added sugars—Less than 10% of calories per day starting at age 2. Avoid foods and beverages with added sugars for those younger than age 2.

              

	
                  Saturated fat—Less than 10% of calories per day starting at age 2.

              

	
                  Sodium—Less than 2,300 milligrams per day—and even less for children younger than age 14.

              

	
                  Alcoholic beverages—Adults of legal drinking age can choose not to drink, or to drink in moderation by limiting intake to 2 drinks or less in a day for men and 1 drink or less in a day for women, when alcohol is consumed. Drinking less is better for health than drinking more. There are some adults who should not drink alcohol, such as women who are pregnant.

              






What is MyPlate all about? One way to incorporate the dietary changes discussed above into your day or week is to follow the MyPlate Plan (https://www.myplate.gov/myplate-plan), which helps you create a healthy eating routine. The information on the next page illustrates what MyPlate is all about.
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                  Focus on whole fruits. Fruits include any fruit or 100% fruit juice (not a juice “drink”). Any forms of fruit count, including fresh, canned, frozen, or dried. Fruits can be eaten whole, cut-up, or pureed. To learn more about how much fruit you need, and why it is important to eat fruit, go to https://www.myplate.gov/eat-healthy/fruits.

              

	
                  Vary your veggies. Any vegetable or 100% vegetable juice counts. There are five subgroups: dark green; red and orange; beans, peas, and lentils; starchy; and other. They can be eaten raw or cooked, and include fresh, frozen, canned, or dried/dehydrated. They may be whole, cut-up, or mashed. To learn more about how many vegetables you need, and why it is important to eat vegetables, go to https://www.myplate.gov/eat-healthy/vegetables.

              

	
                  Make half your grains whole. Grains include any food made from wheat, rice, oats, cornmeal, barley, or another cereal grain. Bread, pasta, breakfast cereals, grits, and tortillas are examples. To learn more about how many grains you need, and why it is important to eat grains, go to https://www.myplate.gov/eat-healthy/grains.

              

	
                  Vary your protein routine. Protein Foods include animal and plant sources such as lean meats, poultry, eggs, seafood, beans, peas, lentils, nuts, seeds, and soy products. To learn more about how many grains you need, and why it is important to eat grains, go to https://www.myplate.gov/eat-healthy/protein-foods.

              

	
                  Move to low-fat or fat-free dairy milk or yogurt (or lactose-free dairy or fortified soy versions). Dairy includes milk, yogurt, cheese, lactose-free milk and fortified soy milk and yogurt. It does not include high-fat, low-calcium foods made from milk such as cream cheese, sour cream, cream and butter. To learn more about how much dairy you need, and why it is important to eat dairy, go to https://www.myplate.gov/eat-healthy/dairy.
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Welcome to The Science of Nutrition, Fifth Edition, Global Edition!




As nutrition researchers and educators, we know that the science of nutrition is constantly evolving. Our goal as authors is to provide students and instructors with the most recent and scientifically accurate nutrition information available.







        

      

    


      
        
          
Learning to Avoid Nutrition Confusion




What should I eat? In this age of information saturation, many different answers to that question are available 24 hours a day, from multiple sources: via the Internet, social media, television, and radio; in books, newspapers, and magazines; and on billboards, posters, and the sides of vending machines—even food packages offer nutrition advice. From research studies with contradictory findings to marketing claims for competing products, potential sources of confusion abound.




You’re probably not fooled by the ads for diets and supplements in your e-mail inbox, but what kinds of nutrition messages can you trust? Which claims are backed up by scientific evidence, and of those, which are relevant to you? How can you evaluate the various sources of nutrition information and find out whether the advice they provide is accurate and reliable? How can you navigate the Internet to find reliable nutrition facts and avoid nutrition myths? How can you develop a way of eating that’s right for you—one that supports your physical activity, allows you to maintain a healthful weight, and helps you reduce your risk for chronic diseases? And if you’re pursuing a career in nutrition or another healthcare field, how can you continue to obtain the most current and valid information about food and physical activity as you work with individual clients?







        

      

    


      
        
          
Why We Wrote This Book




The Science of Nutrition began with the conviction that both students and instructors would benefit from an accurate, clear, and engaging textbook that links nutrients with their functional benefits. As instructors, we recognized that students have a natural interest in their bodies, their health, their weight, and their success in sports and other activities. We developed this text to demonstrate how nutrition relates to these interests. The Science of Nutrition empowers you to reach your personal health and fitness goals while teaching you about the scientific evidence linking nutrition with disease. This information will be vital to your success as you build a career in nutrition or another health-related discipline.




You’ll also learn how to debunk nutrition myths and how to distinguish nutrition fact from fiction. Throughout the chapters, material is presented in lively narrative that is scientifically sound and that continually links the evidence with these goals. Information on current events, and recent and ongoing research, keeps the inquisitive spark alive, illustrating how nutrition is very much a “living” science and a source of spirited ongoing debate.




The content of this text is designed for nutrition and other science and healthcare majors, but is also applicable and accessible to students in the liberal arts. We present the science of nutrition in a conversational style with engaging features that enable you to master the information and apply it in the real world. To support visual learning, the writing is supplemented by illustrations and photos that are attractive, effective, and level-appropriate.




As teachers, we are familiar with the myriad challenges of presenting nutrition information in the classroom. We have therefore developed an exceptional ancillary package with a variety of tools to assist instructors in successfully meeting these challenges. We hope to contribute to the excitement of teaching and learning about nutrition—a subject that affects every one of us, a subject so important and relevant that correct and timely information can make the difference between health and disease.







        

      

    


      
        
          
Hallmark Text Features




A multitude of popular features have been updated throughout this new edition, challenging you to think about how the recommendations of different nutritional experts (and others who may be less than expert, such as some media sources) apply to your unique health issues, activity level, energy requirements, food preferences, and lifestyle. What Do You Think? questions, formerly known as Test Yourself, open each chapter, providing instructors and students an opportunity to challenge common nutrition-related myths and misperceptions. The questions are repeated, with answers, in the end-of-chapter Study Plan. Nutrition Myth or Fact? essays, which now appear near the end of each chapter preceeding the Study Plan section, explore the science supporting or challenging common beliefs about foods, whereas the shorter Highlight essays explore research across a range of important, specific nutritional issues. Nutrition Label Activities help you understand and apply food label information, so that you can make better nutritional choices. You Do the Math features give you a hands-on chance to practice important calculations that reveal key nutrition information. Nutrition Milestones essays explore the breakthrough research behind some of the most important discoveries in nutrition science.




Food-source figures identify foods that are good sources of fiber or key micronutrients. These have been redesigned to indicate each food’s group by color; thus, for example, students can see at a glance that fruits and vegetables—indicated with bands of red and green—are the key sources of vitamin C. Focus Figures illuminate some of the toughest topics for students to learn and understand, including the scientific method, glucose regulation, atherosclerosis, and fluid balance. Meal Focus Figures graphically depict the differences in two sets of meals, such as meals high and low in nutrient density, fiber, or protein, to demonstrate to students the power of each day’s food choices to influence diet quality.




Four visually vibrant In Depth “mini chapters” cover the key areas of alcohol, vitamins and minerals, dietary supplements, and disorders related to body image, eating, and exercise. These offer instructors flexibility in incorporating the topics into their course. The Vitamins and Minerals In Depth specifically provides an overview of micronutrient basics prior to the first functional micronutrients chapter.




In providing these features, in addition to the new features listed shortly, we hope that by the time you finish this book you’ll feel more confident in making decisions about your diet and physical activity.







        

      

    


      
        
          
Nutri-Case | You Play the Expert!




In addition to the aforementioned features, our Nutri-Case scenarios—which have been redesigned and comprehensively revised for the Fifth Edition—provide you with the opportunity to evaluate the nutrition-related beliefs and behaviors of a variety of individuals grappling with common nutrition-related challenges. You might find that they remind you of people you know, and you may discover you have something in common with one or more of them. Our hope is that by applying the information you learn in this course to their situations, you will deepen your ability to apply the science of nutrition to your own life.




As you read these case scenarios, keep in mind that they are for instructional purposes, and not intended to suggest that students using this text are qualified to offer nutritional advice to others. In the real world, only properly trained and licensed health professionals are qualified to provide nutritional counseling.







        

      

    


      
        
          
Mastering Nutrition




The Fifth Edition of The Science of Nutrition includes Mastering Nutrition, the teaching and learning platform that empowers you to reach every student. By combining trusted author content with digital tools developed to engage students and emulate the office-hour experience, Mastering personalizes learning and improves results for each student. Key Mastering Nutrition features include the following:





	
                  Pearson eText is a simple-to-use, mobile-optimized, personalized reading experience available within Mastering. It allows students to easily highlight, take notes, and review key vocabulary all in one place—even when offline. Seamlessly integrated videos and other rich media engage students and give them access to the help they need, when they need it. Pearson eText is available within Mastering when packaged with a new book; students can also purchase Mastering with Pearson eText online.

	
                  For instructors not using Mastering, Pearson eText can also be adopted on its own as the main course material.

              


              

	
                  Focus Figure and Meal Focus Figure Coaching Activities that guide students through key nutrition concepts with interactive mini-lessons.

              

	
                  Nutrition Animations have been updated and made compatible for Mastering and mobile devices. Corresponding activities with wrong-answer feedback have also been updated.

              

	
                  ABC News Videos with quizzing bring nutrition to life and spark discussion with up-to-date hot topics that occur in the nutrition field. Multiple-choice questions provide wrong-answer feedback to redirect students to the correct answer.

              

	
                  18 NutriTools Coaching Activities allow students to apply nutrition concepts to improve their health through interactive mini-lessons that provide hints and feedback. The Build a Meal, Build a Pizza, Build a Salad, and Build a Sandwich tools have been carefully rethought to improve the user experience, are now HTML5 compatible, and have been updated to reflect the changes in the 2015–2020 USDA Dietary Guidelines.

              

	
                  Single sign-on for MyDietAnalysis, a software system that allows students to complete a diet assignment. Students keep track of their food intake and exercise and enter the information to create a variety of reports (e.g., the balance between fats, carbohydrates, and proteins in their diet; how many calories they’re eating; whether they’re meeting the Recommended Dietary Allowances [RDAs] for vitamins and minerals; etc.). MyDietAnalysis activities have been added within Mastering that incorporate the use of MyDietAnalysis and provide instructors the tools to auto-grade commonly assigned portions of their diet analysis projects. A mobile version gives students 24/7 access via their smart phones to easily track food, drink, and activity on the go.

              

	
                  With Learning Catalytics™, you’ll hear from every student when it matters most. You pose a variety of questions that help students recall ideas, apply concepts, and develop critical-thinking skills. Your students respond using their own smartphones, tablets, or laptops. You can monitor responses with real-time analytics and find out what your students do –and don’t–understand. Then, you can adjust your teaching accordingly and even facilitate peer-to-peer learning, helping students stay motivated and engaged. Clicker questions from the Instructional Resource Materials are now part of Learning Catalytics with this edition. All questions are specifically tagged to The Science of Nutrition and majors nutrition.

              

	
                  MP3s related to chapter content, with multiple-choice questions that provide wrong-answer feedback.

              

	
                  Access to Get Ready for Nutrition, providing students with extra math and chemistry study assistance.

              

	
                  A Study Area that is broken down into learning areas and includes videos, animations, MP3s, and other resources.

              









        

      

    


      
        
          
New to the Fifth Edition




The following features are new to the Fifth Edition:




	
                  Learning outcomes linked to Study Plan. Each chapter begins with numbered learning outcomes, which are then repeated at the beginning of the corresponding section of the chapter. At the end of each chapter, the relevant learning outcome is again referenced in the Study Plan, both in the chapter summary and alongside four types of review questions: multiple choice, true or false, short answer, and math review. This coordination of learning outcomes to review material offers students a clear learning path through the chapter. Corresponding activities in Mastering reinforce the connections. The end-of-chapter Study Plan also now repeats the What Do You Think? questions from the chapter opener while providing the answers.
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                  Food Hero recipe links. The Fifth Edition identifies nutritious, easy, and low-cost recipes that students can find on the Food Hero website, an initiative of Oregon’s Supplemental Nutrition Assistance Program Education (SNAP-Ed). Food Hero is a social marketing campaign developed by the Oregon State University Extension Service and funded jointly by OSU Extension Service, the Oregon Department of Human Services, and the United States Department of Agriculture Food and Nutrition Service.
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                  Disorders headings. New section headings identify main chapter sections devoted to content exploring the interrelationships of nutrition and human disease, including gastrointestinal disorders, diabetes, cardiovascular disease, osteoporosis, obesity, and many others.

              





The visual walkthrough at the front of the book provides additional information on the features of the Fifth Edition. Specific changes to each chapter include the following:




Chapter 1





	
                  Altered Figure 1.1 to reflect the many ways that consuming a nutritious diet contributes to wellness.

              

	
                  Added new Focus Figure 1.2 on the relationship between nutrition and human disease, combining former Figures 1.2–1.4.

              

	
                  Added information on the determinants of health as identified within Healthy People 2020.

              

	
                  Added new Focus Figure 1.3, which combines the six groups of nutrients found in foods into one figure.

              

	
                  Introduced and defined the term “metabolism” in the margin before it is discussed in more detail in Chapter 7.

              

	
                  Added a section introducing beneficial non-nutrient compounds found in food, including functional foods and phytochemicals.

              

	
                  Restructured the section on assessing nutrition status to include an overview of the four steps of the Nutrition Care process and organized into the five domains of nutrition assessment as identified by the Academy of Nutrition and Dietetics.

              

	
                  Added emphasis that nutrition is an evidence-based science.

              

	
                  Updated and further clarified various types of research studies and the information they provide.

              

	
                  Added a new Figure 1.6 on Types of Research Studies.

              

	
                  Defined the terms “bias” and “systematic review,” adding these to the margin definitions.

              

	
                  Introduced the concept of hierarchy of evidence used to rank scientific studies on the quality of evidence they provide.

              






Chapter 2





	
                  Rewrote chapter introduction to better represent the topics presented in the chapter.

              

	
                  Reorganized the section on “What Is a Healthful Diet?” to improve flow, and enhanced information on nutrient-dense diets.

              

	
                  Added new unnumbered figure on the Guiding Stars nutritional guidance system.

              

	
                  Updated information on the new Nutrition Facts panel, including the new design and deadlines for food manufacturers to comply with the changes.

              

	
                  Added new Figure 2.4 illustrating the Facts Up Front front-of-pack nutrition labelling system.

              

	
                  Deleted FDA Health Claims Report Card, as it is now outdated.

              

	
                  Added information on the terms organic, natural, and kosher.

              

	
                  Updated the information and reorganized the section on the Dietary Guidelines for Americans, and included more detail on the process of developing the guidelines and selecting committee members.

              

	
                  Added a section on the three underlying principles of a healthful eating pattern, including a new Figure 2.5.

              

	
                  Restructured the narrative of the information on MyPlate and MiPlato, including the placement of Figures 2.7 (MyPlate) and 2.8 (MiPlato).

              

	
                  New Appendix on evolution of contemporary food guides referred to in Chapter 2 and included in the back of the text.

              

	
                  Added an updated and restructured section on “What Other Tools Can Help You Design a Healthful Diet,” focusing on the Mediterranean-style eating pattern (Figure 2.11), the exchange system, the Healthy Eating Plate, and the Power Plate (Figure 2.12).

              

	
                  Removed information on the ChooseMyPlate Supertracker, as this tool is no longer available; replaced with information on MyPlate Checklist Calculator.

              

	
                  Updated nutritional information from McDonald’s and Burger King restaurants in Table 2.3.

              

	
                  In the You Do the Math feature called How Much Exercise Is Needed to Combat Increasing Food Portion Sizes?, clarified that the calculations are rough estimates due to the highly variable response of humans to food intake and exercise.

              

	
                  In the You Do the Math feature called Determining the Healthiest Food Choices When Eating Out, revised the narrative to focus more on saturated fat intake, and clarified that the chicken sandwich was made with fried chicken.

              

	
                  In the Nutrition Myth or Fact feature, added headings to improve flow, and added in new information describing potential factors that prevent people from adopting the Dietary Guidelines for Americans and recommendations for increasing consumer awareness and transparency of the process of DGA development.

              






Chapter 3





	
                  Identified and included a new figure of the four primary tissue layers of the GI tract.

              

	
                  Added a Nutrition Online link to a Web page on choking and the Heimlich maneuver.

              

	
                  Identified the roles of the goblet cells in the mucosa of the GI tract and the specialized duodenal glands that secrete alkaline mucus into the small intestine.

              

	
                  Defined the spleen.

              

	
                  Revised the discussion of the neural control of GI functions for greater precision and clarity.

              

	
                  Added a brief discussion and photograph of gallstones.

              

	
                  Thoroughly updated the discussions of non-celiac gluten sensitivity and irritable bowel syndrome, including the potential role of FODMAP foods.

              

	
                  Included CT colonography as one of the colon cancer screening tools available.

              

	
                  Comprehensively revised the Nutrition Myth or Fact essay on the microbiome and probiotics/prebiotics/synbiotics.

              






Chapter 4





	
                  Changed the chemical structure of galactose in Figures 4.2 and 4.3 to the form of galactose in foods.

              

	
                  Revised and restructured the Highlight called Are All Forms of Sugar the Same? to improve flow and readability. Deleted the table, and added information on coconut sugar.

              

	
                  Revised and restructured the section, How Does the Body Regulate Blood Glucose Levels? to improve readability and comprehension of key concepts.

              

	
                  Added a section on fructose and its role in insulin release.

              

	
                  Added a new graph on the effect of high vs low glycemic foods on blood sugar, and combined this with the figure on glycemic index values of foods.

              

	
                  Revised and restructured the section, Carbohydrates Provide Energy for Daily Activities and Exercise to improve readability and comprehension of key concepts.

              

	
                  Expanded the sections on Sugar and Blood Lipids, Sugar and Diabetes, and Sugar and Obesity.

              

	
                  Revised the sections, How Much Fiber Do We Need, and What Are the Best Sources? to improve readability and comprehension of key concepts.

              

	
                  Added information on fiber intake of Americans, including revised Meals Focus Figure highlighting the fiber content in comparison of the two diets.

              

	
                  Discussed monk fruit as a non-nutritive sweetener.

              

	
                  Added a section on the three blood tests used to diagnose diabetes, including a figure illustrating these tests and the values used to diagnose diabetes and prediabetes.

              

	
                  Revised and restructured the section, You Can Reduce Your Risk for Type 2 Diabetes to improve readability and comprehension of key concepts.

              

	
                  Added section on metabolic syndrome within discussion of risk factors for type 2 diabetes.

              

	
                  Added photo of amputation in the section discussing complications of unmanaged diabetes.

              

	
                  Enhanced section on how lifestyle changes reduce a person’s risk for type 2 diabetes.

              

	
                  Added a section called Dietary Counseling Can Help People Living with Diabetes.

              

	
                  Updated the photo of monitoring blood glucose to be more realistic.

              

	
                  Updated and restructured the Nutrition Myth or Fact? feature on whether added sugars are the cause of the obesity epidemic, including recent findings related to how consumption of sugar-sweetened beverages are decreasing in the United States (and why this might be the case).

              






Chapter 4.5





	
                  Reorganized the beginning of the chapter to define alcohol and explain its absorption and metabolism first.

              

	
                  Added a discussion on the chemistry of alcohol production and the sources of alcohol used in commercial production of alcoholic beverages.

              

	
                  Included data on how many Americans do NOT consume alcohol.

              

	
                  Added brief discussion related to the mixing of alcoholic beverages with caffeinated energy drinks.

              

	
                  Replaced the figure of the Calorie content of alcoholic beverages with a new figure.

              

	
                  Moved the content on metabolic and functional tolerance into the discussion of alcohol dependence.

              

	
                  Expanded discussion of the impact of alcohol intake (low, moderate, and high levels) to chronic disease risk, including potential mechanisms by which alcohol abuse might contribute to increased risk for cancer.

              

	
                  Discussed mandatory government warning label on alcoholic beverages.

              

	
                  Added a section on options for the treatment of AUD.

              






Chapter 5





	
                  Included coconut oil in Figure 5.5, and added information on the health-related properties of coconut oil.

              

	
                  Added information on medium-chain triglycerides preferential use for energy and reduced storage as adipose tissue.

              

	
                  Deleted the Highlight on butter vs margarine in light of the new FDA determination that PHOs are not GRAS, and the ban on PHOs in processed foods.

              

	
                  Included new content about satiety and fats.

              

	
                  Included new section on fat blockers such as chitosan and orlistat.

              

	
                  Included new section on emerging biomarkers for cardiovascular disease.

              

	
                  In the Nutrition Myth or Fact essay on the controversy related to the health effects of saturated fats, discussed the recent PURE study.

              






Chapter 6





	
                  Revised Figure 6.9 illustrating how protein shape determines function.

              

	
                  Added more detail on amino-acid hormones.

              

	
                  Reorganized, tightened, and increased detail provided on roles of protein to improve readability and understanding.

              

	
                  Updated information on higher protein needs for active people within the chapter narrative and the end of chapter Nutrition Myth or Fact? feature.

              

	
                  Added updated Focus Figure 6.16 that includes percentage of energy from protein for the meals illustrated.

              

	
                  Added more information on plant-based and vegan eating patterns.

              

	
                  Added new Figure 6.17, comparing the energy and macronutrient content of a vegan-based meal with a meat-based meal.

              






Chapter 7





	
                  Added a new Focus Figure providing an overview of metabolic Intersections.

              

	
                  Moved figure on oxidation/reduction reactions from Chapter 10 here.

              

	
                  Expanded and updated the discussion of ketogenic diets.

              

	
                  Clarified content on how foods and food components might impact energy balance.

              

	
                  Thoroughly revised the Highlight on carnitine.

              






Chapter 7.5





	
                  In the nutrient analysis in Meal Focus Figure 1, replaced niacin with potassium and corrected sodium content.

              

	
                  Expanded the discussion of the role of vitamin supplements in the prevention of chronic disease.

              

	
                  Added an overview of micronutrient functions.

              

	
                  Linked the description of minerals to their placement in the Period Table of Elements.

              






Chapter 8





	
                  Added thiamin diphosphate (TDP) to Figure 8.1.

              

	
                  Expanded the information on forms of folate and folate digestion, absorption, and transport.

              

	
                  Expanded Figure 8.12 to illustrate alternate forms of folate and folate metabolism.

              






Chapter 9





	
                  Revised Figures 9.7, 9.9, and 9.10 to reflect the color bands of the food groups of My Plate.

              

	
                  Revised discussion and figure of fluid regulation to highlight the role of the hypothalamus in the thirst response.

              

	
                  Added a discussion on the potential increased risk for cancer with prolonged consumption of very hot beverages.

              

	
                  Added a discussion of the potential benefits of coffee on cognition.

              

	
                  Expanded the discussion of coconut water, including its potential toxicity.

              

	
                  Expanded the number of tips for decreasing sodium intake.

              

	
                  Expanded the number of tips for increasing potassium intake.

              

	
                  Added a new visual of the DASH diet plan.

              

	
                  Expanded the discussion on sodium intake and chronic disease risks.

              

	
                  Discussed the water conserving adaptation seen with high salt intake.

              

	
                  Provided new diagnostic categories for normal BP, elevated BP, and Stages 1 and 2 hypertension.

              

	
                  Expanded the discussion of energy drinks and their potential dangers.

              

	
                  Restructured beverage section to clarify groupings.

              

	
                  Expanded the discussion of dehydration-related heat illnesses.

              






Chapter 10





	
                  Deleted figure of oxidation–reduction reactions, as this figure is now included in Chapter 7 where this concept is first introduced.

              

	
                  Added more information on collagen and its role in scurvy.

              

	
                  Added new Figure 10.6 on collagen.

              

	
                  Added new Figure 10.7, photo indicating scurvy.

              

	
                  Added new photo to Figure 10.12, more clearly indicating the deforming arthritis resulting from Kashin-Beck disease.

              

	
                  Added new Figure 10.15 of carotenosis.

              

	
                  Added more information on vitamin A derivatives and treating acne.

              

	
                  Added new Figure 10.20 on follicular hyperkeratosis.

              

	
                  Added new information on cancer diagnosis and treatment.

              

	
                  Changed the topic of the Nutrition Myth or Fact? essay from dietary supplements (now covered in In Depth 10.5) to phytochemicals.

              






Chapter 10.5





	
                  Changed the topic of this In Depth from phytochemicals (now covered in the Chapter 10 Nutrition Myth or Fact? essay) to dietary supplements.

              

	
                  Added new Figure 1 showing mandatory supplement bottle labelling.

              

	
                  Added new Figure 2 showing USP Verified Mark.

              

	
                  Expanded the information on interactions between supplements and prescription drugs.

              

	
                  Updated entries in Table 1 on herbs with potential for severe adverse effects, and replaced willow bark with sage.

              

	
                  Added two new Nutrition Online links for information on supplements linked to liver injury and weight-loss supplement scams.

              






Chapter 11





	
                  Revised chapter introduction to enhance relevance to audience.

              

	
                  Corrected error in photo in DXA Figure 11.4.

              

	
                  Reorganized the structure of sections discussing nutrients involved in bone health to improve clarity and flow, and ensure consistency across chapters.

              

	
                  Updated latest findings regarding possible mechanisms explaining association between obesity and lower levels of circulating vitamin D.

              

	
                  Provided latest evidence linked with the controversy of widespread vitamin D deficiency in the United States, and whether there is evidence to support an increase in current vitamin D recommendations.

              

	
                  Added information about vitamin K1 and vitamin K2, and their differential impact on bone health.

              

	
                  Reorganized section on osteoporosis to clarify subtopics.

              

	
                  Added information on type I and type II osteoporosis.

              

	
                  Corrected error in photo of X-ray of hip, Figure 11.17.

              

	
                  Moved Figure 11.19, illustrating how bone mineral density in women declines with age, from Chapter 19 here. Removed former Figure 11.19 of EPA poster on UV safety.

              

	
                  Updated latest information on alcohol, caffeine, sodium, and osteoporosis risk.

              

	
                  Updated information on the role of protein in bone health.

              

	
                  Expanded section on the role of exercise in reducing osteoporosis risk.

              

	
                  Updated the Nutrition Myth or Fact, highlighting the latest findings linked with the controversy around the effectiveness of calcium and vitamin D supplements on bone health.

              






Chapter 12





	
                  Altered the structure of the discussion of iron homeostasis to clarify for students the five mechanisms of absorption, transport, storage, excretion, and recycling.

              

	
                  Modestly expanded information on zinc losses, reabsorption, and storage.

              

	
                  Added information on clotting time as assessment of vitamin K status.

              

	
                  Deleted graph showing prevalence of spina bifida following folate fortification of foods (formerly Figure 12.9).

              

	
                  Added a new figure comparing the development of healthy red blood cells to the development of microcytic and macrocytic anemias.

              

	
                  Added new discussion of the role of the GI flora in immune health, including the role of probiotics and prebiotics.

              

	
                  Significantly expanded information about nutrients and immune function.

              






Chapter 13





	
                  Revised chapter opener to enhance relevance and timeliness.

              

	
                  Added information on class 1, class 2, and class 3 obesity.

              

	
                  Deleted Figure 13.4 on determining fat patterning consistent with user feedback that this is rarely covered or used; retained information in narrative on measuring waist circumference and health implications for measurements.

              

	
                  Deleted Figure 13.7 on lean body mass across different body weights and body fat levels due to user feedback that this concept was unclear and not useful.

              

	
                  Added a brief overview of ranges of percentage body fat values.

              

	
                  Added information on non-exercise activity thermogenesis (NEAT).

              

	
                  Updated information on genetics and obesity.

              

	
                  Enhanced information on evidence supporting the set-point hypothesis.

              

	
                  Added a section on the protein leverage hypothesis.

              

	
                  Added a section on the drifty gene hypothesis.

              

	
                  Incorporated new information on uncoupling proteins and their association with obesity.

              

	
                  Restructured the section on sociocultural factors affecting food choices and body weight to improve flow and enhance clarity.

              

	
                  Added information on obesity, inflammation, and its association with the metabolic syndrome.

              

	
                  Added new close-up to Figure 13.6 on abdominal obesity and metabolic syndrome.

              

	
                  Added information on risk factors resulting from bariatric surgery.

              

	
                  Expanded information on appropriate behavioral modifications to promote weight loss.

              

	
                  Updated end of chapter Nutrition Myth or Fact? essay to include recent information on whether individuals can be obese and metabolically healthy, whether low-carbohydrate diets are effective in supporting long-term weight loss, and additional details on the Atkins diet literature.

              






Chapter 14





	
                  Expanded the list of benefits of regular physical activity.

              

	
                  Restructured and expanded section on How Much Physical Activity Is Enough?

              

	
                  Added the new 2018 Physical Activity Guidelines Advisory Committee Scientific Report and updated the guidelines based on this report.

              

	
                  Updated information on importance of enjoyment to maintain regular engagement in physical activity.

              

	
                  Added information on using fitness and pedometer apps to track physical activity.

              

	
                  Increased details on exercise intensity and reducing body fat.

              

	
                  Updated DRIs for carbohydrate for athletes and added information on amount and timing of carbohydrate consumption.

              

	
                  Added information on whether high-fat diets can support exercise training and athletic performance.

              

	
                  Enhanced and updated section on fluid replacement and use of sports beverages.

              

	
                  Expanded Figure 14.9 to include graph comparing contribution of fat and carbohydrate as energy sources during activities varying in exercise intensity.

              

	
                  Updated and revised Figure 14.11 to enhance clarity and understanding of the concept of a low-carbohydrate diet on muscle glycogen stores.

              

	
                  Expanded Nutrition Myth or Fact on ergogenic aids to include HMB, sodium bicarbonate, and nitrate.

              






Chapter 14.5





	
                  Included a new discussion of body image disorders such as body dysmorphic disorder.

              

	
                  Included a new discussion of excessive exercise (exercise addiction).

              

	
                  Expanded section on emerging syndromes of disordered eating, including night-eating syndrome, purging disorder, atypical anorexia nervosa, orthorexia nervosa, and relative energy deficiency in sports (RED-S), which includes the female athlete triad.

              

	
                  Updated Figure 3 to illustrate RED-S and its relationship with the female athlete triad.

              

	
                  Expanded material on how genetic and environmental factors interact to contribute to eating disorders.

              






Chapter 15





	
                  Revised chapter opening to discuss the 2018 multistate E.coli outbreak involving romaine lettuce.

              

	
                  Introduced content on the Hazard Analysis and Critical Control Points system.

              

	
                  Introduced content on the Safe Drinking Water Act and the Bioterrorism Act.

              

	
                  Added brief passages identifying foods and settings most commonly implicated in foodborne illness.

              

	
                  Slightly expanded content on harmful algal blooms.

              

	
                  Added a list of tips on how to pack a food-safe lunch.

              

	
                  Revised content on “BEST if used by” and “USE by” dates on foods.

              

	
                  Added a photo figure to emphasize the safe temperatures for cooking animal-based foods.

              

	
                  Added a brief discussion of the meaning of the claim “No added nitrites” on food labels.

              

	
                  Expanded the information on lead contamination of water, including a brief passage on the Flint, Michigan, crisis.

              

	
                  Slightly expanded the discussion of poly- and perfluoroakyl substances.

              






Chapter 16





	
                  Deleted the FAO hunger map because the FAO is no longer updating this graphic.

              

	
                  Revised and expanded the discussion of how climate change affects food security.

              

	
                  Reorganized and expanded the section called How Could Limited Access to Nourishing Food Promote Obesity?, including a new discussion of the WHO term, the double burden of malnutrition and the USDA term low-access census tracts (commonly called food deserts).

              

	
                  Expanded the discussion of the Supplemental Nutrition Assistance Program (SNAP), including information on eligibility criteria, and added information on the Summer Food Service Program.

              

	
                  Added a Nutrition Milestone on the history of foods stamps/SNAP.

              

	
                  Added a Nutrition Online link to the USDA’s food security survey.

              

	
                  Briefly mentioned the problem of food insecurity among college students and added a Web link to the College and University Food Bank Alliance.

              

	
                  Briefly mentioned the importance of avoiding “poverty porn” in discussing how students can help address global hunger.

              






Chapter 17





	
                  Added definitions for the terms critical period and high birth weight.

              

	
                  Replaced the Highlight on pica to one on the topic of 2017 NIAID guidelines for reducing the risk for childhood food allergies.

              

	
                  Added a new Meal Focus Figure comparing two sets of meals for breastfeeding women.

              

	
                  Slightly restructured the discussion on food choking hazards for infants to increase emphasis of this important topic.

              

	
                  Discussed the potential concerns related to arsenic contamination of rice used in the production of infant rice cereal.

              

	
                  Added a new figure (Figure 17.8) illustrating foods linked to an increased risk of listeriosis in pregnant women.

              






Chapter 18





	
                  Expanded roster of calcium-rich foods and beverages appropriate for vegetarian, vegan, and dairy-free dietary patterns in families with children.

              

	
                  Expanded roster of protein-rich foods and beverages appropriate for vegetarian and vegan dietary patterns in families with children.

              

	
                  Expanded the discussion of the interrelationships between lead toxicity and malnutrition.

              

	
                  Added a new discussion of the health problems linked to pediatric obesity.

              

	
                  Revised discussion of adolescent acne and diet.

              

	
                  Added information related to body image concerns among children and adolescents.

              

	
                  Deleted the Highlight on the topic of the importance of breakfast.

              

	
                  Updated the Nutrition Facts panel in Figure 18.2 to reflect the new FDA label guidelines.

              

	
                  Deleted information on the We Can! program, which is outdated.

              






Chapter 19





	
                  Replaced Figure 19.1 with a new graph illustrating the age-related demographics of the U.S. population.

              

	
                  Moved former Figure 19.2 on bone mineral density to the discussion of osteoporosis in Chapter 11.

              

	
                  Added information on osteosarcopenic obesity syndrome within the discussion of age-related body composition changes.

              

	
                  Added a brief discussion of osteoarthritis.

              

	
                  Added a short section on gout, with an accompanying photo.

              

	
                  Expanded information about Alzheimer’s disease and the MIND (Mediterranean-DASH Intervention for Neurodegenerative Delay) diet and its potential impact on risk for cognitive decline and Alzheimer’s disease.

              

	
                  Expanded information related to community nutrition programs for older adults.

              






Appendices, Front Matter, and Back Matter




	
                  New Appendix G, “The USDA Food Guide Evolution” has been added.

              








        

      

    


      
        
          
Supplemental Resources for Instructors and Students




For the Instructor




Intructor Review Copy




978-0-13-439335-3 / 0-13-439335-X







        

      

    


      
        
          
Instructional Resource Materials (Download only)




Theses rich teaching resources offer everything you need to create lecture presentations and course materials, including JPEG and PowerPoint® files of the art, tables, and selected photos from the text, and “stepped-out” art for selected figures from the text, as well as animations for the majors nutrition course. All resources are downloadable from the Instructor Resource Area in Mastering Nutrition.




Media Assets for Each Chapter Include





	
                  ABC News Lecture Launcher videos

              

	
                  Nutrition Animations

              

	
                  PowerPoint® Lecture Outlines

              

	
                  Media-Only PowerPoint® slides for easy importing of videos and animations

              

	
                  PowerPoint® clicker questions and Jeopardy-style quiz show questions

              

	
                  Files for all illustrations and tables and selected photos from the text

              






Comprehensive Test Bank




978-0-13-432698-6 / 0-13-432698-9





	
                  Test Bank in Microsoft Word, PDF, and RTF formats

              

	
                  Computerized Test Bank, which includes all the questions from the printed test bank in a format that allows you to easily and intuitively build exams and quizzes.

              

	
                  The Test Bank, provided in the Mastering Nutrition item library as well as downloadable from the Instructor Resources Area in Mastering Nutrition, contains multiple-choice and essay questions for content from each chapter, in addition to new Bloom’s Taxonomy levels and correlations to the start-of-chapter Learning Objectives.

              






Additional Supplements




For Instructors





	
                  Instructor Resource and Support Manual in Microsoft Word and PDF formats. This popular and adaptable resource enables instructors to create engaging lectures and additional activities via chapter summaries, learning objectives, chapter outlines, key terms, in-class discussion questions, and activity ideas, including a diet analysis activity and a Nutrition Debate activity for each chapter, in addition to a list of all Web resources by chapter.

              

	
                  Step-by-step Mastering Nutrition tutorials

              

	
                  Video introduction to Learning Catalytics™

              

	
                  Great Ideas in Teaching Nutrition

              






Food Composition Table




978-0-321-66793-9 / 0-321-66793-X




Entries from the USDA Nutrient Database for Standard Reference are provided, offering the nutritional values of over 1,500 separate foods in an easy-to-follow format.




Course Management Options for Instructors




Mastering Nutrition




https://www.pearson.com/en-gb/higher-education/products-services/mylab-and-mastering-login.html




Mastering Nutrition




The Mastering Nutrition online homework, tutorial, and assessment system delivers self-paced tutorials and activities that provide individualized coaching, focus on your course objectives, and are responsive to each student’s progress. The Mastering system helps instructors maximize class time with customizable, easy-to-assign, and automatically graded assessments that motivate students to learn outside of class and arrive prepared for lecture.




For the Student




Food Composition Table




978-0-321-66793-9 / 0-321-66793-X




Entries from the USDA Nutrient Database for Standard Reference are provided, offering the nutritional values of over 1,500 separate foods in an easy-to-follow format.




MyDietAnalysis Website




www.mydietanalysis.com




ISBN: 0-321-73390-8




MyDietAnalysis was developed by the nutrition database experts at ESHA Research, Inc. and is tailored for use in college nutrition courses. It offers an accurate, reliable, and easy to-use program for your students’ diet analysis needs. MyDietAnalysis features a database of nearly 50,000 foods and multiple reports. Available online, the program allows students to track their diet and activity and generate and submit reports electronically. MyDietAnalysis is also included at no additional cost as a single sign-on to Mastering Nutrition with all new copies of the textbook.




For online users, a mobile website version of MyDietAnalysis is available, so students can track their diet and activity intake accurately, anytime and anywhere, from their mobile device.




Mastering Nutrition




https://www.pearson.com/en-gb/higher-education/products-services/mylab-and-mastering-login.html




The Mastering Nutrition online homework, tutorial, and assessment system delivers self-paced tutorials and activities that provide individualized coaching, focus on your course objectives, and are responsive to each student’s progress. The Mastering system helps instructors maximize class time with customizable, easy-to-assign, and automatically graded assessments that motivate students to learn outside of class and arrive prepared for lecture.




Eat Right! Healthy Eating in College and Beyond




978-0-805-38288-4 / 0-805-38288-7




This handy, full-color, 80-page booklet provides students with practical guidelines, tips, shopper’s guides, and recipes, so that they can start putting healthy eating guidelines into action. Written specifically for students, topics include healthy eating in the cafeteria, dorm room, and fast-food restaurants; eating on a budget; weight-management tips; vegetarian alternatives; and guidelines on alcohol and health.
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Chapter 1


The Science of Nutrition: Linking Food, Function, and Health








What Do You Think?


True or False?



	A Calorie is a measure of the amount of fat in a food.



F A Calorie is a measure of the energy in a food. More precisely, a kilocalorie is the amount of heat required to raise the temperature of 1 kilogram of water by 1 degree Celsius.




	Proteins are not a primary source of energy for the body.



T Carbohydrates and lipids are the primary energy sources for the body.




	All vitamins must be consumed daily to support optimal health.



F Most water-soluble vitamins need to be consumed daily. However, we can consume foods that contain fat-soluble vitamins less frequently because our body can store these vitamins.




	The Recommended Dietary Allowance is the maximum amount of a vitamin or other food component that people should consume to support normal body functions.



F The Recommended Dietary Allowance is the average daily nutrient intake of a vitamin or other food component that meets the nutrient requirements of 97% to 98% of healthy individuals in a particular life stage and gender group.




	Results from observational studies do not indicate cause and effect.



T Observational studies indicate relationships between nutrition and factors such as disease, but they do not indicate cause and effect.









Learning Outcomes


After studying this chapter, you should be able to:



	
                  1Define the term nutrition and describe the history of nutrition science.

              

	
                  2Discuss why nutrition is important to health.

              

	
                  3Identify the six classes of nutrients essential for health and describe their functions.

              

	
                  4Distinguish among the six types of Dietary Reference Intakes for nutrients.

              

	
                  5Explain how nutrition professionals and other healthcare providers gather data related to an individual’s diet and nutritional status.

              

	
                  6Discuss the steps of the scientific method and the various types of research studies used in establishing nutrition guidelines.

              

	
                  7Describe various approaches you can use to evaluate the truth and reliability of media reports, websites, and other sources of nutrition information.

              

	
                  8List at least four sources of reliable and accurate nutrition information and state why they are trustworthy.

              










Mastering Nutrition


Go to www.masteringnutrition.pearson.com (or www.pearsonmylabandmastering.com) for chapter quizzes, pre-tests, interactive activities, and more!








Marilyn is 58 years old and works as a clerk at a small gift shop. During the last year, she has noticed that she is becoming increasingly tired when performing tasks that she used to do easily, such as stocking shelves. This morning, she had her blood pressure checked for free at a local market and was told by the woman conducting the test that the reading was high. Assuming the woman’s white lab coat meant that she was a healthcare professional, Marilyn asked her whether or not high blood pressure could explain her fatigue. The woman replied that fatigue was certainly a symptom and advised Marilyn to see her physician. When Marilyn explained that she tried to avoid trips to the doctor because her health insurance plan had a high deductible, the woman said, “Well, I’m not a physician, but I am a nutritionist, and I can certainly tell you that the best thing you can do to reduce your high blood pressure is to lose weight. We’re running a special all month on Fiber Lunch, our most popular weight-loss supplement. You take it 30 minutes after your midday meal and it cleans out your digestive tract, keeping you from absorbing a lot of the food you eat. It helped me lose 30 pounds.”


Marilyn wasn’t convinced that she needed to lose weight. Sure, she was stocky, but her fatigue had only started recently. Then she remembered that lately she’d been having trouble getting her rings on and off and that her shoes were feeling tight. So maybe the nutritionist was right and she should lose a few pounds. And hadn’t she seen an ad for Fiber Lunch in her favorite women’s magazine, or maybe on their website? Noticing Marilyn wavering, the nutritionist added, “A few weeks after I started taking Fiber Lunch, my blood pressure went from sky-high to perfectly normal.” She certainly looked slender and healthy, and her personal testimonial convinced Marilyn to spend $12 of her weekly grocery budget on the smallest bottle of the supplements.


What do you think of the advice Marilyn received? Was the nutritionist’s assessment of her nutritional status adequate? Was the treatment plan sound? Just what is a “nutritionist,” anyway? In this chapter, we’ll explore the role of nutrition in human health, identify the six classes of nutrients, and describe what constitutes a professional nutritional assessment. You’ll also learn how to evaluate nutrition-related research studies, and how to distinguish science from scams. But first, let’s take a quick look at the evolution of nutrition as a distinct scientific discipline.



          
          
              
                        [image: Fruit and vegetables.] The study of nutrition encompasses everything about food.

 
              

          

          

          
            
          

        






        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          
What Is the Science of Nutrition and How Did It Evolve?


LO 1: Define the term nutrition and describe the history of nutrition science.


Although many people think that food and nutrition mean the same thing, they don’t. Food refers to the plants and animals we consume. It contains the energy and nutrients our body needs to maintain life and support growth and health. Nutrition, in contrast, is a science. Specifically, it is the science that studies food and how food nourishes our body and influences our health. It identifies the processes by which we consume, digest, metabolize, and store the nutrients in foods and how these nutrients affect our body. Nutrition also involves studying the factors that influence our eating patterns, making recommendations about the amount we should eat of each type of food, maintaining food safety, and addressing issues related to the production of food and the global food supply.


When compared with other scientific disciplines, such as chemistry, biology, and physics, nutrition is a relative newcomer. In the West, its recognition as an important contributor to health has developed only during the past 400 years.


It started when researchers began to observe an association between diet and illness. For instance, in the mid-1700s, long before vitamin C itself had been identified, researchers discovered that the vitamin C–deficiency disease scurvy, which causes joint pain, tissue breakdown, and even death, could be prevented by consuming citrus fruits. By the mid-1800s, the three energy-providing nutrients—carbohydrates, lipids, and proteins—had been identified, as well as a number of essential minerals. Nutrition was coming into its own as a developing scientific discipline.


Still, vitamins were entirely unrecognized, and some fatal diseases that we now know to be due to vitamin deficiency were then thought to be due to infection. For instance, when Dutch physician Christian Eijkman began studying the fatal nerve disease beriberi in the 1880s, he conducted experiments designed to ferret out the causative bacterium. Finally, Eijkman discovered that replacing the polished white rice in a patient’s diet with whole-grain brown rice cures the disease. Still, he surmised that something in the brown rice conferred resistance to the beriberi “germ.” It was not until the 20th century that the substance missing in polished rice—the B-vitamin thiamin—was identified and beriberi was definitively classified as a deficiency disease. Another B-vitamin, niacin, was discovered through the work of Dr. Joseph Goldberger in the early 1900s. The accompanying Highlight  box describes Dr. Goldberger’s daring work.


Nutrition research continued to focus on identifying and preventing deficiency diseases through the first half of the 20th century. Then, as the higher standard of living after World War II led to an improvement in the American diet, nutrition research began pursuing a new objective: supporting wellness and preventing and treating chronic diseases—that is, diseases that come on slowly and can persist for years, often despite treatment. Chronic diseases of particular interest to nutrition researchers include obesity, cardiovascular disease, type 2 diabetes, and various cancers.








Highlight: Solving the Mystery of Pellagra



          
          
              
                        [image: A scaly rash covers a person’s legs.] Pellagra is often characterized by a scaly skin rash.

 
              

          

          

          
            
          

        

In the first few years of the 20th century, Dr. Joseph Goldberger successfully controlled outbreaks of several fatal infectious diseases, from yellow fever in Louisiana to typhus in Mexico. So it wasn’t surprising that, in 1914, the Surgeon General of the United States chose him to tackle another disease thought to be infectious that was raging throughout the South. Called pellagra, the disease was characterized by a skin rash, diarrhea, and mental impairment. At the time, it afflicted more than 50,000 people each year, and in about 10% of cases it resulted in death.


Goldberger began studying the disease by carefully observing its occurrence in groups of people. He asked, if it is infectious, then why would it strike children in orphanages and prison inmates yet leave their nurses and guards unaffected? Why did it overwhelmingly affect impoverished mill workers and sharecroppers while leaving their affluent (and well-fed) neighbors healthy? Could a dietary deficiency cause pellagra? To confirm his hunch, he conducted a series of trials in which he fed afflicted orphans and prisoners, who had been consuming a limited, corn-based diet, a variety of nutrient-rich foods, including meats. They recovered. Moreover, orphans and inmates who did not have pellagra and ate the new diet did not develop the disease. Finally, Goldberger recruited 11 healthy prison inmates, who in return for a pardon of their sentence agreed to consume a limited, corn-based diet. After 5 months, six of the 11 developed pellagra.


Still, many skeptics were unable to give up the idea that pellagra was an infectious disease. So to prove that pellagra was not spread by germs, Goldberger, his colleagues, and his wife deliberately injected and ingested patients’ scabs, nasal secretions, and other bodily fluids. They remained free of the disease.


Although Goldberger could not identify the precise component in the new diet that cured pellagra, he eventually found an inexpensive and widely available substance, brewer’s yeast, that when added to the diet prevented or reversed the disease. Shortly after Goldberger’s death in 1937, scientists identified the precise nutrient that was deficient in the diet of pellagra patients: niacin, one of the B-vitamins, which is plentiful in brewer’s yeast.


Source: Kraut, A. (n.d.). Dr. Joseph Goldberger and the War on Pellagra. http://history.nih.gov/exhibits/Goldberger/index.html.







In the closing decades of the 20th century, an exciting new area of nutrition research began to emerge. Reflecting our growing understanding of genetics and epigenetics, nutrigenomics seeks to uncover links among our genes, our environment, and our diet, and to generate nutrition information tailored to our genetic makeup. But is this promise of personalized nutrition ever likely to be fulfilled? Check out the Nutrition Myth or Fact?  at the end of this chapter to find out.







Recap


Food refers to the plants and animals we consume, whereas nutrition is the scientific study of food and how food affects our body and our health. In the past, nutrition research focused on the prevention of nutrient-deficiency diseases, such as scurvy and beriberi; currently, a great deal of nutrition research is dedicated to identifying dietary patterns that can lower the risk for chronic diseases, such as type 2 diabetes and heart disease. Nutrigenomics is an emerging focus of nutrition research.







        

      

    

              
                
                  
                  
                  

                

              


          
            
      
        
          
How Does Nutrition Contribute to Health?




LO 2: Discuss why nutrition is important to health.




Proper nutrition can help us improve our health, prevent certain diseases, achieve and maintain a desirable weight, and maintain our energy and vitality. When you consider that most people eat on average three meals per day, this results in more than 1,000 opportunities a year to affect our health through nutrition.







        

      

    


      
        
          
Nutrition Is One of Several Factors Supporting Wellness




Traditionally defined as the absence of disease, wellness is now considered to be an active process that we work on every day. Consuming a nutritious diet contributes to wellness in a variety of ways, including by providing the energy and functional chemicals that help us to perform physical and mental tasks and boost our ability to ward off infections (Figure 1.1).
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                        [image: A person walks outdoors. Four colored bubbles overlay the image, listing benefits of a nutritious diet: supporting daily activities, enhancing mental tasks, strengthening immunity, and encouraging social interactions through shared meals.] Consuming a nutritious diet contributes to our wellness in numerous ways.

 
              

          

          

          
                          This figure features a person walking outdoors, surrounded by four colorful, overlapping ovals arranged vertically on the left side. Each oval contains a statement about the benefits of a nutritious diet: the top pink oval says "Supports our ability to perform activities of daily living"; the green oval says "Enhances our ability to concentrate and perform mental tasks"; the blue oval says "Strengthens our ability to fight infections by maintaining our immune system"; and the bottom pink oval says "Provides opportunities for social interactions through shared cooking and eating experiences." The person is dressed casually and walking on a path, suggesting an active, healthy lifestyle. The design visually connects nutrition to daily living, mental performance, immune health, and social well-being.
      
    
          

        



In this book, we focus on two closely related aspects of wellness: nutrition and physical activity. Think of these as two sides of the same coin: our state of nutrition is influenced by how much energy we expend doing daily activities, and our level of physical activity affects how we use the nutrients we consume. We can perform more strenuous activities for longer periods of time when we eat a nutritious diet, whereas a poor diet, a sedentary lifestyle, or a combination of these can lead to serious health problems. Finally, several studies have suggested that healthful nutrition and regular physical activity can increase feelings of well-being and reduce feelings of anxiety and depression. In other words, wholesome food and physical activity just plain feel good!







        

      

    


      
        
          
A Healthful Diet Can Prevent Some Diseases and Reduce the Risk for Others




Nutrition plays a role—from a direct cause to a mild influence—in the development of many diseases (Focus Figure 1.2). As we noted earlier, poor nutrition is a direct cause of deficiency diseases, such as scurvy and beriberi. Thus, early nutrition research focused on identifying the causes of nutrient-deficiency diseases and the means to prevent them. These discoveries led nutrition experts to develop guidelines for nutrient intakes that are high enough to prevent deficiency diseases, and to lobby for the fortification of foods with nutrients of concern. These measures, along with a more abundant and reliable food supply, have ensured that most nutrient-deficiency diseases are no longer of concern in developed countries. However, they are still major problems in many developing nations.





          
          
                Focus Figure 1.2
                The Relationship Between Nutrition and Human Disease
              

            
          
              
                        [image: Four graphics illustrate the relationship between nutrition and human disease.] 
              

          

          

          
                          The list is as follows.
  	Some diseases are the direct result of a nutrient deficiency or toxicity. Ariboflavinosis, a disease resulting from deficiency of the vitamin riboflavin, causes multiple health problems, including cheilosis, chapped and cracked lips.
 	Some diseases have a strong nutritional component. These include diseases of the heart, stroke, and diabetes, all of which are among the top causes of death in the United States, as shown in this graph. A bar graph plots number of deaths in thousands on the x axis and causes on the y axis. The data is as follows. Diseases of the heart, 633. Cancer, 595. Chronic respiratory disease, 155. Unintentional injuries, 146. Stroke, 140. Alzheimer's disease, 110. Diabetes mellitus, 79. Influenza and pneumonia, 57. Inflammatory kidney disease, 50. Suicide, 44.
 	Obesity, which increases the risk for diseases of the heart, stroke, and diabetes, surged between 1994 and 2010, the last year during which there was a significant increase in rates. A graph compares obesity rates by state for the years 1994 and 2010. In 1994, obesity rates were between 10% and 14% in 33 states, between 15% and 19% in 16 states, and 1 state had no data. In 2010, obesity rates were between 20% and 25% in 11 states, 25% and 30% in 27 states, and 30% to 35% in 12 states.
 	Nutrition also plays a minor role in some diseases, such as certain types of cancer, some joint diseases such as osteoarthritis, and a disease called osteoporosis, which can cause loss of bone mass.
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Daly Carbohydrate Intke
Adam needs to eat approximately 4,000 kcals daily to
maintain his current weight, given his age, gender,
height, weight, and activity level Calculate how many
keal of carbohydrate Adam shoud eat each day +o
meet the AMDR.

The AMDR £or carbohydrate is 45 to G5 percent of totdl
daty kiocdories.

4,000 keal x 045 = 1800 keal
4,000 keal x 065 = 2600 kea

¥ Adam ate between 1800 and 2,600 keals of carbohydrate
each day, he woud meet the AMDR for carbohydrates.
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Y For a delicious
°aanm°‘°’ gluten-free dessert,
try Peanut Butter Cereal Bars.
Just make sure that the rice cereal
and oats you use are certified
gluten-free. http://foodhero.org/
recipes/peanut-butter-cereal-bars
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Nutri-Case _' Gustaf

Gustaf is spending a semester of college in the United States—in part to try to
improve his command of the Engish language. He's managing to get through
his ol d friends,
shopping, he's often confused. High blood pressure runs in his family, so
he wants to make healthful choices, but doesn't always understand the
information on food labels. Yesterday, he purchased a frozen chicken
pie, thinking that it looked nutritious i the photograph, but when he
brought it home, his roommate told him it was “loaded” with saturated
fat and sodium

Given what youve leamed about FDA food labels, how do you think
Gustaf's roommate knew that the chicken pie was high in saturated fat
and sodium? What parts of a food label should his roommate encourage
Gustafto read before he makes a choice? What other tools could Gustav
use at the grocery store to help him locate healthful foods?
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Getting started is easy with these quick how-to videos:
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Why Do We Feel the Urge to Eat?

Learning Outcomes
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