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Fundamentals of Epidemiology and Biostatistics: Combining the Basics is an introductory
text for students in epidemiology, clinical medicine, health policy and management,
nursing, and various allied health fields. Students and professionals in all these set-
tings should have knowledge of the basic principles of epidemiology and biostatistics.
There are many subfields of public health and medical research, but epidemiology
and biostatistics are fundamental to all these areas of study.

This book is intended to be used in a single course offered during a block or
semester. Its primary purpose is to present the distinct and complementary roles of
epidemiology and biostatistics to public health and clinical medicine in the context
of substantive, interesting, and current applications. Fundamentals of Epidemiology and
Biostatistics: Combining the Basics presents the material in a clear, concise, and accurate
manner. Readers of this book will gain an appreciation of the fact that identifying,
understanding, and solving public and clinical health problems often require thinking
in terms of principles and practices in the areas of epidemiology and biostatistics.

Some of the special features of this book include the following:

Topics: This text includes fundamental concepts and methods that are required
for a basic understanding and interpretation of epidemiology and biostatistics for
public health and clinical medicine. The outline follows a logical sequence.
Substantive examples: Practical and relevant public health and clinical examples
are used in each chapter.

Actual data: Many of the examples presented are based on actual data involving
health-related states or events.

Assignment problems: Each chapter has a set of questions to determine students’
mastery of the material.

Graphical excellence: Introductory statistical graphics that can be produced with
spreadsheet or charting software are presented in order to effectively present data.
Computer applications: Computer applications using SAS are used to demonstrate
data analysis throughout the book; procedure code is provided in Appendix A.
Statistical inference: Concepts of sampling, hypothesis testing, P values, and
confidence intervals are presented.

Causal inference: Ways to support conclusions about cause-and-effect relation-

ships are presented. ,
X1
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xii Preface

Structure: The book sets off definitions, historical information, and certain for-
mulas in boxes, and key words are in italic type in order to enhance readability and
strengthen prominent points.

This book has four major biostatistics themes: descriptive statistical procedures
(Chapters 2-5), probability (Chapters 6 and 7), statistical inference (Chapter 8), and
statistical techniques for determining appropriate sample size and assessing data
(Chapters 9, 11, and 13).

In the chapters covering descriptive statistics, we define terms important in the
application of epidemiology and biostatistics, present scales of measurement and
ways to summarize and present nominal and ordinal data, describe two methods to
standardize rates, introduce life tables, present the method for calculating years of
potential life lost, and describe standard ways to summarize and present numerical
data. We also introduce statistical notation and present several types of graphs that
are useful for describing the distribution of health-related states and events.

In the two chapters covering probability, we introduce probability concepts,
probability distributions, probability distribution for sample statistics (called sampling
distributions), Bayes’ Theorem, and selected sampling methods. Statistical inference
is introduced in a single chapter that addresses methods for estimating population
parameters and how to examine and test hypotheses. Finally, the statistical techniques
part of the book includes various methods for calculating sample size for different
types of research questions and selected approaches for analyzing research questions
about relationships among variables and about patient survival across time.

These four major biostatistics themes play a fundamental role in conducting obser-
vational and experimental epidemiologic studies, which investigate the distribution and
determinants of health-related states or events in human populations. The primary
purpose of this study is to prevent and control health problems. The study design is
central to epidemiology. Several study designs employed in epidemiology are intro-
duced and described, along with the quantitative elements of these designs. Chapter
1 provides a description of the distinct yet complementary roles of epidemiology and
biostatistics in public health and clinical medicine and the basic study designs used in
epidemiologic research. Chapter 10 focuses on selected observational study designs,
while Chapter 12 focuses on experimental study designs. Finally, because drawing
conclusions about causality is critical in epidemiology for developing appropriate dis-
ease and health-related prevention and control measures, this topic concludes the book
(Chapter 14). Criteria for establishing cause-and-effect relationships are discussed, and
selected causal models are presented.
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Preface

After completing this book, the student should be able to:

Describe the distinct but complementary roles of epidemiology and biostatis-
tics in public health and clinical medicine.

Apply descriptive epidemiology and biostatistics procedures to understand and
describe the distribution of health-related states or events.

Apply probability concepts and probability distribution theory to understand-
ing and describing health problems, identifying the efficacy of medical screening
and testing procedures, and sampling in order to obtain a representative group
of study participants.

Derive estimators from a sample that is used to estimate an unknown popula-
tion parameter and measure the precision in the estimators using confidence
intervals.

Apply the steps of hypothesis testing to answer research questions about means
and proportions in single groups, in two independent groups in one group, in
two dependent groups, in more than two independent groups, or in more than
two dependent groups.

Determine appropriate sample size and assess various types of research questions.
Identify and apply appropriate observational or experimental study designs to
answer specific public health or medical research questions.

Estimate survival curves using the life table (actuarial) method or the product-
limit (Kaplan-Meier) method and evaluate statistical significance of differences
between curves using the log-rank test.

Apply causal theory and causal criteria to identify determinants of health-related
states or events.

Apply the study of the distribution and determinants of health-related states or
events to prevent and control health problems.

Apply SAS in studying the distributions and determinants of health-related

states or events in human populations.
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