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Preface

question, “Why a book on advanced human nutri-

tion?” We responded that there was, and continues
to be, a limited number of intermediate and advanced
textbooks that detail why nutrients are important from
abiochemical, physiologic, and molecular perspective.
Today, the same shortage exists with the exception of
Advanced Human Nutrition, whose initial success and
adoptions exceeded our expectations.

Nutrition is a relatively new science, having evolved
from several other scientific disciplines in the 20th cen-
tury, and it continues to evolve today. The expansion
of nutritional knowledge has been astounding. At the
beginning of the 20th century, work conducted on food
and food components was carried out by only a hand-
tul of scientists. As the 20th century progressed into its
first few decades, many of the now well-known vitamins
were discovered, their structures defined, and synthe-
sis techniques developed. The metabolic mechanisms
of macronutrients, particularly carbohydrates, lipids,
and proteins, as well as energy metabolism in general,
became the subject of intense research. The scientists
who carried out such research came from a wide variety
of disciplines, including organic and inorganic chem-
istry, agricultural chemistry, physiological chemistry,
medicine, and animal sciences.

Originally, nutritional research was conducted by
men and women simply for the love of science. Later,
during the 1940s, the federal government took a more
active role in scientific research, including nutrition.
A high rate of rejection of military conscripts due to
nutrition-related conditions prompted the establish-
ment of the first U.S. Recommended Dietary Allow-
ances (RDAs) in 1941. The RDAs have continued to
be modified ever since; the Dietary Reference Intakes
(DRIs) are the most recent version.

Research had been carried out with the indirect
support of the federal government before the establish-
ment of the RDAs. Nutrition research occurred at the
land-grant institutions created by Abraham Lincoln in
the 1860s through the Morrill Act. Modern nutrition
evolved from agricultural, medical, and basic sciences
into a discipline of its own. One of the early fathers of
nutrition was a Kansas native, E. V. McCollum, who

In the preface to the last two editions, we posed the

introduced the laboratory rat as a useful model in sci-
entific research when studying vitamin A. Similarly,
poultry scientists used chicks as a research model and
made contributions to medical sciences. Much of the
research on fiber began with animal scientists study-
ing forages and feeds of livestock.

Research pertaining to minerals, their composi-
tion in the human diet, and their physiologic roles took
form in the 20th century. Most of the earlier mineral
research efforts focused on the major minerals, such
as calcium, phosphorus, sodium, potassium, chloride,
and magnesium. However, some work relating to the
role of iron and the development of iron deficiency
appeared in the earlier decades of the 20th century.

In the 1960s and 1970s, rapid advances in tech-
nology allowed for the ability to detect small quanti-
ties of trace minerals, such as selenium, zinc, copper,
iron, fluoride, chromium, manganese, and iodine.
Although the role of iodine in preventing goiters was
already known, as was the potential for deleterious
health effects from selenium toxicity, there was lim-
ited information on the role of many trace elements
in optimizing human health. New technologies, such
as neutron activation and atomic absorption spectro-
photometry, allowed for detection of trace minerals
in the part-per-billion or microgram-per-liter range.
An explosion of knowledge regarding trace minerals
occurred in the latter part of the 20th century.

As the 20th century came to a close, it was known
that many nutrients functioned at the gene level,
an idea that was unheard of at the beginning of the
20th century. Today, in the 21st century, new research
was and is currently being carried out on the identi-
fication of new compounds in the diet, such as plant
chemicals (phytochemicals). This area has led to the
identification of compounds that promote health and
prevent disease.

» Approach of this Text

In all of our previous editions, we sought to use a
conversational approach in our writing to allow the
reader to better grasp nutritional concepts, as opposed

Xiii
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to the more encyclopedic writing style common among
advanced texts in science disciplines. We have been
mindful of pedagogical tools that facilitate student
learning. Many students have not mastered the optimal
manner in which to read a textbook compared with lit-
erary works. A student needs to comprehend what he or
she reads. Each chapter contains a series of “Before You
Go On...” features in which the reader is asked a series
of questions that can be answered from the material
covered in the previous section. This tool can be used
to help the student comprehend and focus on what is
important in the text and to develop better study skills.
The student is urged to answer each of the questions
before proceeding with the next section of the chapter.

In the third edition of the text, two additional chap-
ters were developed: one on fiber, which was previously
part of the carbohydrates chapter; and a second on nutra-
ceuticals and functional foods. Nutraceuticals—nutrients
in foods that provide physiologic benefit beyond basic
daily needs and/or support disease prevention or treat-
ment—have been studied extensively in the last 15 years,
and much has been discovered about their health ben-
efits and mechanism of action. Fiber is one group of
phytochemicals (plant-based nutraceuticals) where this
information has expanded. Phytochemicals have been
used to develop and produce functional foods either as
supplements or as food. Thus, separate, in-depth atten-
tion to each of these still-evolving topics is needed for the
student of nutrition to stay current. We include updated
material to these two chapters.

As we did in previous editions, chapters are devel-
oped further by combining the scientific basis of why
the basic nutrients are required with some applied con-
cepts throughout. We accomplished this by integrating
“Special Features” on focused topics to add depth to the
chapters and to allow the student to view applications of
the basic science. New special features have been added
to this edition and existing ones have been updated based
on new information in the scientific literature. The first
edition was designed both as a textbook and a reference
book, but the second, third, and now fourth editions are
clearly designed as textbooks for college-level courses in
human nutrition. The book assumes that students have
completed courses in introductory nutrition, biochem-
istry, and some anatomy and physiology. Many students
who are dietetics and nutrition majors, or who are begin-
ning Master of Science degrees, will find this book appro-
priate for their level.

We have updated the figures and redesigned
the text with the student in mind so that visual and
textual, comprehension and study tools are available
to reinforce concepts. This new edition has even more

figures than the Third Edition; these were added after
consultation with professors throughout the United
States who are actively teaching advanced human
nutrition courses, some of whom had been using the
previous editions and some of whom had not. The goal
here was to broaden the scope of concepts deemed
significant for the student to comprehend. However,
we took extra care to design the figures to balance sim-
plicity with sufficient detail needed for an advanced
treatment of the content.

» Organization of this Text

Chapter 1 starts with an overview of the cell and
examples of how nutrition can play a role in human
health. Chapter 2 is aimed at a rigorous review of
the anatomy and physiology of digestion. Both of
these chapters are the foundation on which the rest
of the book is built. Chapter 3 focuses on carbohy-
drates. However, as in the previous edition, fiber is
discussed separately in Chapter 4. Chapters 5 and
6 focus on lipids and proteins, respectively, with the
latter becoming one of the highest profile nutrient
areas at this time. Chapter 7 focuses on water as a
separate nutrient because it is present in our bodies
in the largest quantity of all nutrients. Chapters 8
and 9 focus on energy, weight control, and exercise.
Chapters 10 and 11 are detailed discussions of the
fat-soluble and water-soluble vitamins, respectively.
The text proceeds with two chapters on minerals:
Chapter 12 on major minerals and Chapter 13
on minor minerals. We have added quite a bit of
updated information to Chapters 10 through 13 in
response to our peer reviewers. Chapter 14, titled,
“Nutraceuticals and Functional Foods,” proved to
be popular by adopters in the Third Edition. There
have been scores of textbooks written on this topic.
For this text, the focus was on understanding what
constitutes nutraceuticals and functional foods, how
they can be classified, and the nutrient categories of
various types.

» New to the Fourth Edition

Some of the most significant updates to the Fourth
Edition include the following:

B  Each chapter concludes with a section titled,
“Clinical Insights,” in which a topic of clinical
relevance is presented, linking the basic nutrition
science covered in each chapter. Future clinicians



will find this useful in connecting the basic and
applied elements of human nutrition and dietetics,
better preparing each student for future courses in
clinical nutrition.

The use of gene editing (referred to as CRISPR) is
discussed in Chapter 1, as this technology has the
potential to correct genetic mutations that impact
nutrition utilization and metabolism.

Diseases of the gastrointestinal tract that have
nutritional relevance in health and disease are
now covered in Chapter 2.

Bariatric surgery procedures used to treat obesity
are discussed in Chapter 2, as their popularity has
increased in tandem with some potential nutri-
tion problems.

The controversy of a possible contributing factor
to the obesity epidemic due to increased linoleic
acid intake is debated in one of the Special Fea-
tures in Chapter 5.

Alcohol, as related to disease, is covered in Chapter 5.
The new American Heart Association and
American College of Cardiology algorithms to
determine the risk of a cardiac event are included
in Chapter 5.

Protein requirements have been challenged by
some scientists as it relates to the RDA, and
Chapter 6 incorporates coverage of this contro-
versy. Newly available methods that determine
nitrogen requirements compared with tradi-
tional nitrogen balance methods have led some
to conclude that the RDA for protein should be
increased significantly.

Protein intake, physical activity, and sarcopenia
are discussed in Chapter 6.

Clinical signs and treatment of dehydration are
covered in Chapter 7.

Energy requirements, as estimated by several
different algorithms used in clinical settings, are
included in Chapter 8.

Exercise recommendations for both endurance
and weight-bearing exercises are featured in
Chapter 9.

The implications of B-carotene cleavage by differ-
ent enzymes in the small intestine are covered in
Chapter 10.

Coverage of the role of fat-soluble vitamins, par-
ticularly vitamin E, in Alzheimer’s disease is
included in Chapter 10.

Transport mechanisms for water-soluble vitamins
are discussed in Chapter 11.

Novel roles of phosphorus in nutrition are featured
in Chapter 12.

Preface XV

B The health-promoting effects of a group of
phytochemicals—stilbenes—are now discussed in
Chapter 14.

» Instructor Resources

Comprehensive online teaching resources are avail-
able to instructors adopting the Fourth Edition,
including the following:

B LMS-ready Test Bank, featuring more than
550 questions. This represents an increase of more
than 100 questions compared with the previous
edition. The level of rigor for each question is now
indicated.

B Instructor’s Manual, including Learning Objectives,
Key Terms, Chapter Outlines, Discussion Questions,
Lecture Notes, and In-class Activities. These have
been heavily revised from previous editions.

B Slides in PowerPoint format, containing more
than 750 slides that can be adapted for in-class
lectures. For each topic, sample lectures with
PowerPoint slides are included to help save time
for the instructor in preparation of class materi-
als. These lectures can be modified easily for each
instructor’s unique needs.

B Image Bank in PowerPoint format, compiling the
figures appearing in this text.

» In Conclusion

The order and content of information presented in this
book are typical of the curricula at most academic insti-
tutions where nutrition and dietetics are taught. Both
authors have had experience teaching this information
in advanced nutrition courses and the materials included
come from years of experience. We expect this course
to provide students with the necessary skills and back-
ground to pursue higher-level nutrition classes; it can
also serve as a capstone class. As we stated in the prefaces
of previous editions, we continue to believe that students
who use this text will go on to research careers in nutri-
tion, perhaps even making contributions to the field that
we will then cover in future editions of this text. There are
those who used the First Edition of this book and went
on to have research careers in nutrition and dietetics, and
their findings are reported in this edition. We certainly
look forward to and encourage such important works
from future students.

Denis M. Medeiros

Robert E. C. Wildman
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