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For the majority of the world’s inhabitants, work is the major focus of our 
existence. Since the beginnings of organized society, continuing with the 
Industrial Revolution, and now in the present era—and always in a chang-
ing landscape of employment, occupational exposures, and working 
conditions—employment has been highly salient for people’s health. My 
goal in this text is to increase readers’ awareness of the crucial role played 
by occupational factors in the health of workers and the many connections 
between occupational and environmental exposures. To this end, key top-
ics and issues related to occupational health and safety are introduced here.

As a result of my practical experience as a health department epide-
miologist, research on chronic diseases, and participation in seminars and 
lectures, I have become cognizant of the impact of work-related exposures 
on employees’ health. These experiences called attention to an acute need 
for an accessible text that would cover the major topics in the field.

Occupational Health and Safety for the 21st Century is intended for 
graduate and undergraduate students enrolled in occupational health and 
safety courses in a variety of settings. The volume should also be of inter-
est to public health, epidemiology, and health science students who want 
to delve more deeply into occupational health issues. Frequently, courses 
that explore this topic are offered by schools of public health and college 
health science programs. The text can also be adapted for use in online 
courses and intensive courses offered in a nontraditional format. Taking a 
nontechnical approach, it is accessible to and should intrigue students with 
little or no previous introductory background in the occupational health 
field or related disciplines. At the same time, the text should appeal to more 
advanced students as well. 

Preface
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viii   | Preface

To better elucidate the subject matter, this text includes many examples 
and illustrations of occupational health issues. Text boxes provide detailed 
information on selected topics. Other learning aids include a list of learn-
ing objectives at the beginning of each chapter and study questions and 
exercises at its conclusion.

—Robert H. Friis
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This text provides a broad and concise overview of the topics that make up 
the field of occupational health and safety. These areas include important 
occupational policies, legislative acts, and laws for protection of workers. 
A crucial issue for occupational health research is defining exposures to 
potentially dangerous agents found in the work environment and delineating 
the effects of such exposures. Epidemiology and toxicology are examples 
of two fields that make contributions to exposure assessments and illu-
minate the adverse health effects associated with work-related exposures. 
Broad categories of agents of occupational disease include physical haz-
ards, biological and microbial agents, and hazardous chemicals. Among 
the adverse health outcomes that have been linked with the work environ-
ment are cancer, respiratory illness, and reproductive abnormalities. Unin-
tentional injuries are one of the leading causes of work-related morbidity 
and mortality, but the psychological and social environment can also affect 
the health of workers by influencing levels of stress and morale. Methods 
have been developed to reduce exposures to hazards and increase occupa-
tional safety through redesign of the work environment, introduction of 
engineering controls, and limiting exposures to physical, microbial, and 
chemical agents. 

Introduction to Occupational Health and Safety

Occupational health is concerned with protecting workers from diseases and 
injuries associated with hazardous work-related exposures. More broadly, 
the field is perceived to include improvement of the work environment and 
promotion of employees’ health in general. The Introduction to Occupa-
tional Health and Safety chapter traces the history of adverse working 

Introduction
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xii   | Introduction

conditions and highlights the achievements of leaders who were instru-
mental in addressing occupational health. In addition, it presents findings 
regarding human impacts and economic costs of significant occupational 
diseases and injuries. The intimate connection between the fields of occupa-
tional health and safety and public health is reinforced. National objectives 
for occupational health developed by Healthy People 2020 are provided.

Occupational Health Policy and the Regulatory Climate

Occupational health policies are statements of plans for actions recom-
mended to protect the health and safety of workers. Many contemporary 
health policies and legislative acts for protection of workers’ health orig-
inated during the Industrial Revolution, when the deleterious effects of 
hazardous exposures and dangerous occupational environments became 
starkly apparent. Examples of key occupational laws in the United States 
include the Occupational Safety and Health Act of 1970 and the Federal 
Mine Safety and Health Act of 1977. Policies and legislative acts rely on 
government agencies such as the Occupational Safety and Health Adminis-
tration (OSHA) to ensure their enforcement. These activities are supported 
by international and private organizations that promote occupational health 
and safety. Given the importance of policy issues for the field, many of the 
source documents are provided in their original wording in the Occupa-
tional Health Policy and the Regulatory Climate chapter.

Epidemiologic and Toxicologic Aspects  
of Occupational Health and Safety

The Epidemiologic and Toxicologic Aspects of Occupational Health and 
Safety chapter describes applications of methods derived from epidemiol-
ogy and toxicology to occupational health and safety. Occupational epide-
miology provides a body of methods for assessing hazards and risks from 
occupational exposures, identifying associations between exposures and 
adverse health outcomes from work-related factors, developing standards 
for permissible levels of exposures, and suggesting methods for protecting 
workers from occupational hazards. In comparison with other fields con-
cerned with job-related health issues, occupational epidemiology is unique 
with respect to maintaining a focus on an entire population of workers. 
Toxicology provides methods for assessing and characterizing the effects of 
exposures to hazards such as toxic chemicals. Occupational epidemiology 
and toxicology are complementary disciplines, with toxicology providing 
methods for examining the toxic effects of agents and exposures that may 
impact the work environment.
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  Introduction xiii

Hazards from Chemicals and Toxic Metals

Chemicals are essential to the functioning of society and modern indus-
trial operations. Furthermore, the number of chemicals in use continues 
to increase each year. Hazardous chemicals encountered in the work envi-
ronment include toxic metals and gases, pesticides, and solvents. From 
an international perspective, thousands of injuries associated with unsafe 
chemical use occur each year. Some chemicals have cancer-causing proper-
ties; others have been linked to a variety of unwanted human health effects 
such as adverse birth outcomes.

Physical Hazards in the Workplace

Physical hazards encountered at work include radiation (both ionizing 
and non-ionizing), noise and vibration, extreme temperatures, and atmo-
spheric variations (high and low atmospheric pressures). Examples of ion-
izing radiation are radiation from X-ray and imaging devices and radiation 
from cancer treatment. Examples of non-ionizing radiation are radiation 
from microwave ovens and intense light beams from lasers. Physical haz-
ards are a feature of many work settings—for example, in the construction, 
healthcare, food processing, and transportation fields. Affected employ-
ees include physicians and nurses who may be exposed to ionizing radia-
tion from imaging procedures and cancer treatments. Nurses who monitor 
hyperbaric chambers may need to accompany patients inside these devices 
and consequently be placed under high atmospheric pressures. Construction 
workers are exposed to noise and vibration from power tools and often are 
required to work outdoors in frigid temperatures during the winter months 
and, conversely, in torrid conditions during the summer. The Physical Haz-
ards in the Workplace chapter presents information on the nature of these 
hazards and their potential health effects.

Biological and Microbial Hazards in the Workplace

Biological and microbial hazards include infectious disease agents such 
as bacteria, viruses, and fungi. Healthcare personnel, veterinarians, 
laboratory technicians, and sanitation workers are among the groups 
of workers who may come into contact with infectious disease agents 
during the course of their work-related activities. For example, health-
care personnel can become infected as a result of direct contact with 
patients and through indirect contact with infectious agents from blood 
and bodily fluids. 
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xiv   | Introduction

Examples of Major Occupational Diseases

Examples of adverse health outcomes associated with the occupational 
environment include dermatologic conditions (skin diseases/occupational 
dermatoses), cancer (e.g., breast cancer, liver cancer, and skin cancer), 
respiratory diseases (e.g., lung cancer and asbestosis), neurologic condi-
tions, and reproductive abnormalities. Associations between these condi-
tions and specific occupational exposures are discussed in the Examples 
of Major Occupational Diseases chapter.

Work-Related Injuries and Fatalities

Work-related unintentional injuries kill more than 4,500 individuals each 
year in the United States. The most frequent cause of such deaths is trans-
portation fatalities on the job. Also a crucial factor in the occupational 
environment is the risk of nonfatal injuries—a major source of worker 
morbidity and lost work time. Nonfatal injuries include falls and muscu-
loskeletal injuries. Workplace violence is another cause of both fatal and 
nonfatal injuries. 

Psychosocial Aspects of Work: Job Stress 
and Associated Conditions

Approximately two-thirds of all U.S. workers indicate that they experience 
stress in the workplace. Stress is associated with a changing work environ-
ment—for example, workers’ inability to obtain and maintain employment, 
reduction of salary and benefits, increased emphasis on productivity, and 
globalization of the workforce. The way in which work is organized can 
lead to isolation and demoralization of workers. Other psychosocial influ-
ences on workers include lifestyle factors such as the level of physical activity 
at work (e.g., being sedentary due to the requirement for long hours of sit-
ting), dietary changes, and abuse of alcohol and other substances.

Occupational Safety and the Prevention 
of Occupational Disease

As noted elsewhere in this text, occupational injuries and illnesses are a 
global phenomenon, being especially common in the developing world. A 
substantial proportion of these tragic events are preventable. The Occupa-
tional Safety and the Prevention of Occupational Disease chapter describes 
methods for increasing the safety of the work environment. For example, 
surveillance of occupational injuries and illnesses can aid in the development 
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  Introduction xv

of descriptive epidemiologic studies that identify settings with high fre-
quencies of adverse health outcomes. Related to occupational safety is risk 
assessment, which aids in targeting high-risk work environments. Another 
section in this chapter presents information on occupational health career spe-
cializations that contribute to the improvement of worker health and safety.
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