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LEARNING OBJECTIVES

By the end of this chapter, you will be able to: 

• Discuss the importance of understanding epidemiologic methods
in the study of infectious diseases.

• Define methodology.

• List at least four reasons why epidemiologic methods are necessary.

“It is time to close the book on infectious diseases, declare
the war against pestilence won, and shift national resources
to such chronic problems as cancer and heart disease.”

—U.S. Surgeon General William H. Stewart, 19671

“We are standing on the brink of a global crisis in infec-
tious diseases. No country is safe from them. No country
can any longer afford to ignore their threat.”

—Hiroshi Nakajima, Director-
General of the World Health Organization (WHO), 19962

In the four decades since U.S. Surgeon General Stewart de-
clared the book closed on them, we have seen a dramatic and
serious increase in infectious diseases, following a period of
steep decline (Figure 1-1). In addition to emerging diseases,
such as human immunodeficiency virus/acquired immuno-
deficiency syndrome (HIV/AIDS), severe acute respiratory
syndrome (SARS), Lyme disease, Hantavirus, and Ebola hem-
orrhagic fever,3–9 we have diseases once cured that have be-
come resistant to our treatments. These include those that we
felt confident in our ability to cure, such as bacterial infec-
tions.1,10–17 We have increasingly harmful foodborne conta-

CHAPTER 1

Why Learn Methods in
Infectious Disease

Epidemiology?
gions occurring in outbreaks that occur with alarming fre-
quency, such as Escherichia coli O157:H7.4,10,11,18 And we have
sexually transmitted diseases such as Chlamydia trachomatis9

in epidemic proportions worldwide. Waiting in the wings we
have diseases such as Avian flu (H5N1),19–26 which are on the
brink of causing a threat to global health even as we seek
methods for their control and risk reduction. Following
decades of decline in mortality from infectious diseases, mark-
ing significant public health achievement, some of our ac-
complishments are becoming eroded (Figure 1-2). As WHO
Director-General Nakajima says of infectious disease, “No
country is safe from them.”2

For many people, infectious disease is the primary impe-
tus for joining a public health program. There is wide interest
in the field—as well as increasing awareness of infectious dis-
ease that has accompanied increase awareness of bioterrorism.
The importance of and visceral attention to these worldwide
changes have created substantial interest in infectious disease
epidemiology. Infectious disease epidemiology is engaging and
exciting, carrying with it a unique importance. It provides mul-
tiple pathways to make an impact on public health. The infec-
tious disease epidemiologist can contribute to the health of
populations through work in the field, with local departments
of health, health-related industries, research, and government.
As undergraduate and introductory public health programs
proliferate to meet the needs of the public health work-
force,27–29 so, too, does the need for methodological skills in in-
fectious disease epidemiology. Without these crucial skills,
there will be insufficient resources to improve the health of
the public, both domestically and globally.
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There are several very good books on infectious disease
epidemiology aimed at clinicians and advanced students30–32;
these books have been my teachers, along with the wealth of ar-
ticles in the peer-reviewed literature. However, there are few
texts devoted specifically to the foundational methods required
to study infectious disease—those that marry traditional epi-
demiologic core methods with an infectious disease area of
emphasis on a basic level. This book is intended for under-
graduate public health students, introductory masters-level
public health students, and readers with an interest in infec-
tious disease epidemiology. The goal is to provide you with a
methodological scaffolding on which you may later overlay
in-depth content area study.

The purpose of this text is to provide readers with a solid
foundation in the epidemiologic methods necessary for study-
ing infectious disease. Like all areas of concentration within
epidemiology, infectious disease has a unique set of methods for
its study, as well as special considerations in the application of

Why Learn Methods in Infectious Disease Epidemiology?

standard epidemiologic methods to it. Upon studying Essentials
of Infectious Disease Epidemiology, readers will be able to:

• Apply epidemiologic methods to the context of infec-
tious disease.

• Critically evaluate the infectious disease literature.
• Understand basic study designs and procedures for eval-

uating infectious diseases in a variety of settings.
• Conduct introductory-level data analysis of infectious

disease data.
• Comfortably enter a masters-level course in infectious

disease epidemiology.
• Confidently work in a public health or research setting

focused on infectious disease.

This is a methods-based text, ideally paired with a more ad-
vanced and/or context-based text such as Infectious Disease
Epidemiology30 or other available resources that focus on clin-
ical and biological facets of infectious disease. With the many 
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FIGURE 1-1 Crude death rate for infectious diseases—United States, 1900–1996

Tremendous public health strides were made during the last century, most of them in the realm of infectious diseases. In addition to increased awareness
and education, access to clean water, improved hygiene, and vaccines to prevent illness, the last century saw the advent of penicillin, marking a new era in
public health.

Source: Adapted from Armstrong GL, Conn LA, Pinner RW. Trends in infectious disease mortality in the United States during the 20th century. JAMA
1999;281:61–6.
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changing diseases and environmental impacts on infectious

disease, we cannot possibly know the future of every infec-

tious disease. Most readers do not need an exhaustive knowl-

edge of diseases known to date. Rather, they need to have the

skills required to study them and to develop and evaluate pub-

lic health interventions to address current and yet-to-be-

discovered diseases. This book’s approach provides the reader

with methodological skills that can be readily applied in their

professional settings or while pursuing more advanced course-

work. Instead of provision of facts and figures to memorize

that one later forgets or that become outdated given the rap-

idly changing times and dynamic public health environment,

the goal of this text is to impress upon the reader the method-

ological skill set unique to studying infectious diseases.

Alongside the methods, real-life research and public health ex-

amples help integrate the skills.

WHY IS INFECTIOUS DISEASE EPIDEMIOLOGY
DIFFERENT FROM OTHER APPLICATIONS 
OF EPIDEMIOLOGY?
Epidemiology is a toolkit of methods used to answer questions
and relate exposures to outcomes. As many conditions and
problems as there are in public health—cancer, infectious dis-
eases, environmental exposures, chronic diseases, cardiovascu-
lar diseases, promotion of maternal-child health, global and
domestic public health issues, and more—epidemiologic tools
are an effective way of identifying the problems and assessing the
efficacy of solutions. Familiarity with the basic epidemiologic
designs is the foundation. Each disease condition or category of
exposure has its own “culture” of application of tools, grown
out of its unique challenges. For example, within the area of en-
vironmental epidemiology, exposure assessment is a key con-
cern. In cardiovascular disease, the long-term, often-subtle, and

Why is Infectious Disease Epidemiology Different from Other Applications of Epidemiology? 5
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FIGURE 1-2 Rate of infectious disease mortality, by year—United States, 1900–1996

After a steady and impressive number of decades with decline, we begin to see an increase in deaths related to infectious disease. This increase—and the
changes we are currently experiencing in known and unknown pathogens increases the need for skilled epidemiologists who have the skills to rapidly ad-
dress community needs.

Source: Adapted from Armstrong GL, Conn LA, Pinner RW. Trends in infectious disease mortality in the United States during the 20th century. JAMA
1999;281:61–6.
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asymptomatic nature of hypertension (high blood pressure), for
example, brings particular methods into focus by making dif-
ferent techniques necessary. For example, identifying and mea-
suring often asymptomatic conditions offers challenges. In
epidemiology implemented through applied studies, identifica-
tion of the appropriate conceptual framework and understand-
ing of the social mores of the target population are essential.

In infectious disease epidemiology, we wrestle with count-
less heterogeneous organisms. Some cause acute disease, some
chronic. Some begin acute and become chronic. Some infec-
tious organisms have little effect in and of themselves, but later
cause cancer. There is enormous variety of biologic character-
istics that our designs must not only understand, but also know
how to study correctly: these include a range of times between
exposure and illness, symptomatic and asymptomatic condi-
tions, diseases that require immediate control and those that
we are unable to control, and those that we know about and
those we do not. Infectious diseases may be contracted in mul-
tiple fashions: person-to-person, through needles, exposure to
droplets, through sex, from water, from food, and from animals
or insects. To handle this variety, epidemiologists generally
specialize not only in the field of infectious disease, but also in
a specific disease itself—or even a specific disease within a spe-
cific population within a specific geographical location. This
book on methodological applications in infectious disease epi-
demiology is intended to assist the reader in learning how to
approach infectious diseases, be the detective that one needs to
be in order to successfully identify a causal agent and control
it, and know how to handle new infectious diseases that will in-
evitably emerge. Infectious disease is not something that will
go away or that we will ever be able to completely eradicate.
The more people—in academia, public health, scientists as

Why Learn Methods in Infectious Disease Epidemiology?

well as non-scientists—who know about and understand the
issues at hand and how to study them, the more people will be
capable of noticing and hopefully stopping epidemics before
they start.

HOW TO USE THIS BOOK
Readers do not need prior experience with epidemiology in
order to learn from this book. The focus is on methods pecu-
liar to infectious disease research, so students who have taken
introductory and/or intermediate epidemiology will find the
material echoes their methods courses with specific application
to disease. Those who have taken clinically-oriented infectious
disease courses will find that this book echoes the concepts
and content found there, as well as builds a foundation in the
methods necessary to study infectious diseases in public health
practice. Alongside the narrative, the examples are designed
to engage readers as they learn about key issues in infectious
disease epidemiology, with an emphasis on methods. The nar-
rative covers methods and core skills (Figure 1-3). The boxes
contain examples to help readers integrate the methodologi-
cal concepts through use. The narrative can be read straight
through, in order to focus on the ideas or read alternately with
the examples. Those with previous experience in epidemiol-
ogy may prefer to read through the examples, instead of ap-
plying existing knowledge to the real-life examples. The goal
of this approach is to facilitate learning by reinforcing the
tougher, denser methods with the more lively research and
real-life examples. Like your own notebooks, the boxed ex-
amples are kept separate from the insides, to maintain clarity
throughout the text.

This book distills the vast amount of epidemiologic terms
and methods into manageable blocks of information that are

6

 

 

Shaded boxes are for
real-life examples and
research.

Text is for
methodological
learning.

FIGURE 1-3 How to use this book

With the examples in the boxes and the core methods presented in the narrative in the middle, this textbook is designed to integrate real research and ex-
amples with your methods, so that the abstract is readily applied—and the information more easily utilized in the future.
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relatively easy to understand. Through a reduction in jargon
(though it is presented so that readers have exposure to it, and
can integrate it into their future studies) and technical terms,
this textbook will give readers the essence of the methodolog-
ical skills needed to begin working in the field as well as while
reading the scientific literature. Readers should note that this
is not a comprehensive text on the biology of infectious disease
in general or of the given infections covered in examples
throughout the text. It is a methods text, and not a detailed
course in study implementation. As such, you will become fa-
miliar with the fundamental ways to study infectious diseases
epidemiologically, and apply them to your own work. Key con-
cepts that an entry-level epidemiologist needs to have under his
or her belt to understand this book are provided, making it
useful in tandem with other texts and resources. Chapters in
Part I of the text are organized based on a particular study de-
sign or topic in infectious disease epidemiology. For chapters
on design, the study design is introduced, examples of infec-
tious diseases are provided to illustrate the method and its ap-
plication, and advantages and limitations of the method are
discussed. Additional context-based applications of the method
are provided as exercises or datasets available on the website;

discussion questions are provided at the end of each chapter.
In Part II, Special Applications, we explore surveillance, the

interface between infectious disease epidemiology and public
health and evaluation of public health interventions.Armed with
the methods provided in Part I, this section will give the reader
familiarity with the more subtle ways in which infectious disease
epidemiology methods are encountered in the field.

As with all learning, practice makes the experience richer
and more expansive, and the future recall greater. Readers: Do
not stop with this book! Extra exercises, reading of the infec-
tious disease literature, and signing up for the publicly available
listservs and publications will enrich the reader and expand
upon the topics covered in this book. Volunteer, keep apprised
of the news, and become involved in the public health settings
in your city, state, county, or country. Globally, there is a dras-
tic shortage of public health personnel, in a world filled with
emerging, re-emerging, known, and as-yet-unknown diseases.
Please take your interest and excitement—which you must have
if you have picked up this book—and translate it into activity.
Not only might you find a career path where you did not know
one existed, you might help—with your infectious disease epi-
demiologic skills—in ways you never knew you could.

How To Use This Book 7
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Why Learn Methods in Infectious Disease Epidemiology?8

c. West Nile Virus
d. Anthrax
e. SARS
f. Avian flu cases in humans
g. Others 

2. What were your first reactions to hearing about these
infectious disease situations and outbreaks? How did
you first hear of them? Conduct a mini-literature
search on one of the outbreaks above that you do not
remember. See if you can find information about the
first cases, where they were, the characteristics of the
first cases, how they were discovered, and what was
done to stop the spread of the disease.

Discussion Questions

1. What emerging or re-emerging infectious diseases
have you been aware of in your lifetime? Were you
aware of any of the following when first identified:
a. The first AIDS cases
b. Toxic shock syndrome related to tampon usage
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