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+ Why this textbook?

+ Background

+ Purpose for (or of) compiling this book
* Overview

* The compilation and editing process

+ The contributing authors

+ Ancillaries

Understanding how and why illness and the manifestations of a disease occur and incorporating this knowl-
edge into public health decision-making is the very essence of public health practice.

WHY THIS TEXTBOOK?

Excellent pathophysiology textbooks abound in multiple editions, aimed mainly at nursing, exercise science, and health
science students. Almost any one of these two dozen or so comprehensive texts could be utilized effectively by instruc-
tors educating students in the basic scientific concepts, mechanisms, and principles of human biology.

None of these two dozen U.S. major texts, however, places pathophysiology within the context of the disciplines and
profession of public health. This textbook is a science-based biology and clinical guide book that can stand alone or can
be used by instructors as an adjunct to their favorite pathophysiology textbook.

BACKGROUND

There are three important characteristics of students today who choose to pursue the study of public health. First, even
at the undergraduate and graduate levels, they have recognized and acknowledged with Thomas Friedman that the
world is indeed flat.! These students understand that the great changes taking place in our time due to advances in
technology and communication put people all over the globe in touch as never before with both positive and negative
consequences. This global awareness draws them to undertake studies in public health.

In 2003, the Institute of Medicine, in Who Will Keep the Public Healthy? Educating Public Health Professionals for the
21st Century, recommended that all undergraduate students should have access to education in public health, not just
dedicated public health majors and master’s students.? In fact, the second aspect of note is that today, undergraduate stu-
dents across the country and from all sorts of majors and schools are seeking to elect a course or two in public health
out of conviction or curiosity.>=

The third aspect is that today’s public health students do not come to this study with clinical backgrounds as once
was the case. Consequently, the study of biology is essential now.

Preface




Biology (and other closely related sciences) is the foundational discipline for a public health practitioner. A basic understand-
ing of the essentials of public health biology is the sine qua non for the introductory student as the cornerstone upon which rest
all the other five core discipline areas (biostatistics, epidemiology, environmental health sciences, health policy and manage-
ment, and social and behavioral sciences).

Turnock, Afifi, and Breslow maintain that one of the unique characteristics of public health study, and one that continues
to differentiate this field of study from other social movements or social action, is its grounding in science.®” The relationship
between public health and science is particularly clear for the medical and physical sciences that govern our understanding of
the biological aspects of humans, microorganisms, and vectors. This relationship also governs the risks present in our physical
environment. Turnock further states that the public health and science connection is true for the other sciences that affect our
understanding of human culture and behavior and thereby influence health and illness, namely, the social sciences.® It is neces-
sary to appreciate that anthropology, sociology, and psychology help us to understand how human culture and behavior profoundly
influence health and illness.

The purpose of a major multiyear project of the American Society of Zoology, Science as a Way of Knowing® was to provide
background materials to those who taught introductory biology courses, for they have both the responsibility and opportunity
to prepare students to function in a world that is dominated by science and technology. The study of biology as a science for pub-
lic health students is a way of knowing, of understanding, of learning to think critically, and of going deeper, and of preparing
one’s self to ask and finally to address complex interdisciplinary questions. These processes help public health practitioners rec-
ognize flaws in their thinking about biological information.

Through a comprehensive, multidisciplinary effort, the Association of Schools of Public Health’s Education Committee has
produced a document outlining the core Master’s of Public Health competencies.'? The final set, updated in 2007, included the
five core disciplines mentioned earlier and added a second group of integrated and interdisciplinary cross-cutting set of overall
competency domains that included public health biology.!! Further, public health biology illustrative sub-competencies were
posted in June 2007.12

Thus, in the past as well as today, through multidisciplinary effort, the field of public health has been rooted in science. Public
health is a scientific endeavor that begins by understanding its own biological and molecular context.

PURPOSE FOR (OR OF) COMPILING THIS TEXTBOOK

The intent of this book is to present a dynamic approach to the study of biology rather than to impart a static body of knowl-
edge. I will not dare to suggest that facts are not essential, nor would I ever go so far as Samuel McChord Crothers did.'® In a chap-
ter entitled, “The Anglo-American School of Polite Unlearning,” he stressed the importance of unlearning. The idea was whimsically
carried forward by Russell Backer in an essay in which he suggested founding a University of Un-Learning and proposed that a
Non-Bachelor of Un-Arts would be awarded to students who clearly manifested their ignorance of factual knowledge.!* Baker
points to the importance of an approach to learning rather than rote memorization. My intention with this textbook is to pro-
vide an approach to the study of the biology of public health that goes way beyond memorizing facts.

In a critical look at our future, Sterling points to a speech given almost two hundred years ago by Ralph Waldo Emerson,
who said that a scholar has the obligation to “organize knowledge into verifiable, sensible, and schematic fashion.”!>16 Likewise,
students of public health have the same obligation to organize their knowledge of biology in a verifiable, sensible, and schematic
fashion so that they can convey it to others in a variety of settings.

My goal in writing this book both for the student and the instructor is to create a bridge between the study of biology and
the study of public health biology.

Components of the approach that I have included are:

Applying principles of biology to issues of public health

+ Developing critical thinking skills

+ Rooting information in a historical perspective

+ Emphasizing an integrative approach to the study of biology

+ Recognizing how changes in the individual manifest themselves across the human lifespan

« Considering biologists’ proximate and evolutionary causes of diseases!”

+ Assessing the impact of scale: looking at things from the next largest frame of reference and the next smallest
+ Envisioning the next fifty years: What are the unintended consequences of what we do or fail to do today?



* Analyzing not only the causes of disease but also the evolution of our understanding of those causes
« Appreciating that there is also an evolution of our understanding of what public health is, can do, and can do potentially

OVERVIEW

[Essentials] of Public Health Biology augments teaching pathophysiology by contextualizing it within a broad public health frame-
work and perspective. It is appropriate for introductory students in public health at both the undergraduate and graduate lev-
els. It also can be used by any undergraduate student interested in exploring the underpinnings of public health.

This book is organized into six units. The first unit addresses the underlying concepts of health and disease, using some al-
ternate or different ways of looking at the different layers of complexity. The second unit addresses outcomes and applications
of human behavior. The third unit addresses alterations in body physiology and pathophysiology that result from disease or in-
jury. The fourth unit is devoted to the topic of infectious diseases, both the future as well as the past of public health. The fifth
unit addresses the chronic diseases that have gained ascendancy since the mid-1950s. The sixth and final unit addresses some nec-
essary professional skills for practitioners of public health.

Insofar as possible, each chapter addresses the following:

+ significant or startling facts

+ history/overview/introduction

* basic science facts/key concepts review

+ case studies: scenario, defining the issues, patient’s understanding
+ clinical and public health perspectives

+ questions for further research, study, reflection, and discussion
* exercises/activities

* Healthy People 2010

+ key terms

« references

* resources

+ cross references to other chapters

A major overarching theme is an emphasis on the comparison between the clinical perspective and the public health per-
spective, between medicine and public health. Other themes, explicit or embedded in most chapters, include: fundamental, in-
dispensable biological facts; major issues and challenges to the health of the public; developmental perspectives across the lifespan;
historical perspectives; Healthy People 2010 objectives; and childhood origins of adult diseases.

Two sections of each chapter in particular (Basic Science Facts/Key Concepts Review and Public Health Perspective) will
be a useful summary/review for master’s degree students in public health who are preparing for the certifying examination.
These students are also encouraged to review the study guides on the Web site of the National Board of Public Health Examiners
available in 2008.'® The competencies and sub-competencies developed by the ASPH Education Committee can be found in the
Ancillaries to this book for instructors and students. A grid prepared for this textbook for all introductory students is also posted
on the Web site to assist students in focusing on the important biological aspects of public health.

THE COMPILATION AND EDITING PROCESS

It has been said that the process of compiling a book teaches the editor most of all. I have learned a great deal from this project.
Working with sixty-five authors of forty-five chapters was an enriching experience for me. Intending that their individuality be
allowed to shine through these pages, I provided only the format for each chapter and made only one request, namely that the
authors adhere to it insofar as was feasible. I further intended that the wide variety of subjects be juxtaposed to demonstrate their
essential similarities and complementarities in moving the student from conceptualizing the field of biology to conceptualizing
the field of public health biology. One editor recently tried this technique with a novel by passing his book through the hands of
fifteen Irish authors, each of whom contributed one chapter of the book.!® As he did, I tried to keep the flow cohesive through-
out. My textbook also has a strong central plot line, advancing smoothly from section to section: it is critical to study biology as



an underpinning to studying the field of public health. Once students understand biology, they must make the shift to grasping
the elements of public health biology. My strongest wish is that this textbook will assist students by informing their decision-
making as they take their next step toward their public health practice.

THE CONTRIBUTING AUTHORS

The levels of education of the authors range from undergraduate and master’s level students (the target audiences) all the way
to senior researchers with dual doctoral degrees. The contributing authors gave generously of their time and effort because of
their conviction of the importance of understanding the biological basis of disease, and they made great effort to distill their vast
knowledge and experience. For all this work I am grateful. The totality of their work sends the student to the next level with a
strong foundation.

I have taught the Biologic Basis of Disease, a foundational course in the public health curriculum at the School of Public Health
and Health Services of The George Washington University, to introductory students for the past five years. For over two decades,
I served as the medical director and CEO of a 130-bed hospital for severely disabled children from birth to age 21. At this hos-
pital, I attempted to provide the best outcomes for conditions that were the result of public health failures: prematurity, environ-
mental exposures, nutritional deficiencies, intentional and unintentional injury, poisoning, infectious diseases, and many others.
I realized that I was working on the wrong end of health care: how much better for these vulnerable children if their conditions
had been prevented in the first place.

ANCILLARIES

Jones and Bartlett Publishers offers additional online supplements to assist instructors and aid students in mastering public
health biology. These materials are available for download from the text’s web site: http://www.jbpub.com/essentialpublic
health/battle/.

Instructors, please contact your sales representative to learn more.
Online Resources:

FOR INSTRUCTORS:

+ Instructor’s Manual is provided as a text file and contains a sample syllabus, weekly homework assignments and samples,
a list of my epigraphs (encapsulating my teaching philosophy) to the course that I teach, and teaching suggestions.
Major Integrating Homework Assignments and Samples:

o Critical thinking exercises

o Understanding disease causation exercise

o Essay topics and student samples

o PowerPoint presentation of Mind Mapping and exercises

o Miscellaneous exercises that suggest varied ways of thinking

o Suggested interdisciplinary questions

« Test Bank is available as a text file. Multiple choice questions are provided for most chapters, where appropriate.

+ Answer Keys/Instructor’s Guidelines for each chapter’s three levels of questions.

+ Answer Keys/Instructor’s Guidelines for each chapter’s exercises/activities.

+ PowerPoint Lecture Outline Slides Presentation Packet provides lecture notes for each applicable chapter. These mate-
rials can be customized by the instructor.

+ Informatics: Additional Overarching Exercises with Guidance for Instructors for Parts 1 through 5 and PowerPoint
Lecture on Informatics. This material provides instructors with additional strategies and exercises for their students to use
for each section of the book. This material will reinforce and enrich the development of student skills in learning where
and how to search for professional information beyond the exercises in each individual chapter.

+ Core Competencies in Public Health Biology:

o Association of Schools of Public Health
— Masters Degree in Public Health Core Competency Development Project Version 2.3
— Public Health Biology Illustrative Sub-Competencies



o Student Perceptions of Why it is Important to Study Public Health Biology
o Cross Reference Grid Between Chapters and Competencies

FOR STUDENTS:
+ Core Competencies in Public Health Biology:

o Association of Schools of Public Health
— Masters Degree in Public Health Core Competency Development Project Version 2.3
— Public Health Biology Illustrative Sub-Competencies

o Cross Reference Grid Between Chapters and Competencies

Constance Urciolo Battle, MD

School of Public Health and Health Services
The George Washington University
Washington, DC
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