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Preface

Environmental epidemiologists study the frequency and pattern of disease and
health-related events and attempt to explain the environmental factors that influ-
ence these conditions. The study of why and how environmental factors affect
peoples” health is the essence of environmental epidemiology. Environmental epi-
demiology emphasizes the notion that health is largely influenced by environmen-
tal factors, and that by identifying these factors and the modes of their transmission,
the public’s health can be better protected.

Originally, environmental epidemiology focused on biological agents
(pathogens) and factors such as water supply and sanitation, sewage disposal, hous-
ing conditions, and food handling. Regulations and monitoring efforts to improve
water, food, and housing quality and sewage treatment and disposal have greatly
reduced the burden of diseases associated with biological agents. More recently,
environmental epidemiology has expanded its focus by studying the health effects
of physical and chemical agents such as radiation, lead, mercury, volatile organic
compounds, and pesticides. There has also been some emphasis on studying the
health effects of psychosocial factors like family, neighborhood, community, and
social groups. Some environmental epidemiologic studies have examined the fre-
quency and patterns of disease and injury in populations struck by natural disasters
like flooding, mudslides, fires, earthquakes, and volcanoes. Essentially, the environ-
ment studied in environmental epidemiologic studies includes biological, physical,
and chemical agents; social settings and factors affecting human contact with these
agents; and social environments.

The purpose of this book is to present basic concepts and research methods used
in environmental epidemiology and the application of environmental epidemiol-
ogy to influencing human health and well-being. The first section (chapters 1-6)
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viii PREFACE

covers basic concepts and methods used in environmental epidemiology; the sec-
ond section (chapters 7-9) covers approaches for describing disease by person,
place, and time; and the third section (chapters 10-14) involves applications of en-
vironmental epidemiology.

In Chapter 1, environmental epidemiology is defined and discussed, a “systems
approach” to assessing environmental health problems is presented, and ways are
identified that environmental epidemiology contributes to public health.

In Chapter 2, the research process is presented, from developing a statement
of the research problem to identifying appropriate variables, data, and hypotheses,
in the context of environmental epidemiology. Methods for assessing exposure and
outcome variables are presented.

In Chapter 3, selected types and purposes of environmental monitoring pro-
grams are presented, along with indicators commonly used in monitoring pro-
grams and some alternative approaches to monitoring in situations where public
health indicators are not readily available. Suggested measures of selected environ-
mental health indicators along with potential data sources are presented in Appen-
dices I and II.

In Chapter 4, study designs and factors to consider when selecting a study de-
sign are presented. Issues related to internal and external validity are also covered.

In Chapter 5, statistical inference and reliability are discussed, along with a pres-
entation of the statistical models and tests that correspond with the study designs
presented in the previous chapter. The Statistical Analysis System (SAS) software
programming language is introduced for performing selected analyses. SAS pro-
cedure codes and output interpretation are further developed in Appendix III.

In Chapter 6, the important role of causal inference, along with criteria com-
monly used in causal inference, is presented in the context of environmental
epidemiology.

In Chapter 7, concepts and methods of disease clusters are presented, along
with the four-stage process for cluster investigation recommended by the Centers
for Disease Control and Prevention. The public health role of responding to clus-
ter investigations is discussed, statistical challenges commonly associated with clus-
ter investigations are described, and some alternative approaches for assessment
are given for the case where the cluster occurs before the causal hypothesis.

In Chapter 8, mapping and geographic information systems for assessing the
relationship between disease clusters and environmental contaminants are pre-
sented, with examples and application.
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In Chapter 9, the focus is on organizing counts or rates of health-related states
or events by time. Time—trend analysis is presented as a useful means for identify-
ing disease outbreaks, for determining incubation or latency periods, and for gen-
erating hypotheses about causal relationships.

In Chapter 10, common forms of ambient and indoor air pollution are pre-
sented; standards and methods for monitoring ambient and indoor air pollution
discussed. Selected health effects from environmental air pollution and monitor-
ing efforts are described.

In Chapter 11, hazardous substances that may contaminate soil and affect the
health of animals and humans are identified. Monitoring efforts are described.

In Chapter 12, the role of water in human health is explored. The chapter iden-
tifies common waterborne diseases and discusses some of the monitoring efforts
used to ensure that safe water standards are met.

In Chapter 13, the electromagnetic spectrum is described, pathways by which
people are exposed to radiation are discussed, common health problems associated
with radiation exposure are presented, and challenges associated with epidemiologic
radiation studies are explored. Radiation monitoring efforts are also considered.

In Chapter 14, the focus is on natural and human sources of global warming,
sources and the extent of stratospheric ozone depletion, sources and the extent of
deforestation, and policy aimed at curbing human caused global warming, stratos-
pheric ozone depletion, and deforestation. Epidemiologic evidence of adverse
health effects associated with weather changes and ozone depletion are explored.

This book was developed for an introductory course in environmental epi-
demiology. It is designed for upper-division undergraduate and graduate students
in public health, as well as for field public health workers. The chapter topics were
selected to represent fundamental concepts, research methods, and application
areas in environmental epidemiology. Learning objectives are presented at the be-
ginning of each chapter. The chapters are divided into concise sections with several
examples. Tables and figures are used to summarize and clarify important concepts
and information. Key words are bolded in the text and defined. Study questions
are provided at the end of each chapter.
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