


Occupational and 
Environmental Health

 





1

Occupational and 
Environmental Health
Recognizing and Preventing  
Disease and Injury
Seventh Edition

Edited by

Barry S. Levy
David H. Wegman
Sherry L. Baron
Rosemary K. Sokas

with the assistance of

Heather L. McStowe

  



1
Oxford University Press is a department of the University of Oxford. It furthers
the University’s objective of excellence in research, scholarship, and education
by publishing worldwide. Oxford is a registered trade mark of Oxford University
Press in the UK and certain other countries.

Published in the United States of America by Oxford University Press
198 Madison Avenue, New York, NY 10016, United States of America.

© Oxford University Press 2018

Fourth edition published by 2000
Fifth edition published by 2006
Sixth edition published by 2011
Seventh edition published by 2018

All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted, in any form or by any means, without the
prior permission in writing of Oxford University Press, or as expressly permitted
by law, by license, or under terms agreed with the appropriate reproduction
rights organization. Inquiries concerning reproduction outside the scope of the
above should be sent to the Rights Department, Oxford University Press, at the
address above.

You must not circulate this work in any other form
and you must impose this same condition on any acquirer.

Library of Congress Cataloging- in- Publication Data
Names: Levy, Barry S., editor. | Wegman, David H., editor. | Baron, Sherry, L. editor. | 
Sokas, Rosemary K., editor. 
Title: Occupational and environmental health : recognizing and preventing disease and injury /
edited by Barry S. Levy, David H. Wegman, Sherry L. Baron, Rosemary K. Sokas, with the assistance of Heather L. McStowe. 
Other titles: Occupational health (Levy) Description: Seventh edition. | Oxford ; New York : Oxford University Press, [2018] | 
Includes bibliographical references and index. 
Identifiers: LCCN 2017012926 (print) | LCCN 2017014701 (ebook) | 
ISBN 9780190662684 (updf) | ISBN 9780190662691 (epub) | ISBN 9780190662677 (pbk. : alk. paper) 
Subjects: | MESH: Occupational Diseases-prevention & control | Occupational Exposure-prevention & control | 
Environmental Exposure-prevention & control | Occupational Health | Environmental Health 
Classification: LCC RC963 (ebook) | LCC RC963 (print) | NLM WA 440 | 
DDC 616.9/803-dc23 
LC record available at https://lccn.loc.gov/2017012926

9 8 7 6 5 4 3 2 1

Printed by Sheridan Books, Inc., United States of America

  

https://lccn.loc.gov/2017012926


v

Contents

Preface ix

Acknowledgments xi

About the Editors xiii

Contributors xv

Disclaimer xxiii

Frequently Used Abbreviations xxv

SECTION I. INTRODUCTION

 1. Occupational and Environmental Health Challenges and Opportunities 3
Barry S. Levy, David H. Wegman, Sherry L. Baron, and Rosemary K. Sokas

 2. Occupational and Environmental Health Equity and Social Justice 23
Cora Roelofs, Sherry L. Baron, Sacoby Wilson, and Aaron Aber

 3. The Roles of Government in Protecting and Promoting Occupational  
and Environmental Health 41
Gregory R. Wagner and Emily A. Spieler

SECTION II. RECOGNITION, ASSESSMENT, AND PREVENTION

 4. Recognizing and Preventing Occupational and Environmental Disease  
and Injury 59
Rosemary K. Sokas, Barry S. Levy, David H. Wegman, and Sherry L. Baron

 5. Epidemiology 79
Sadie Costello, Jennifer M. Cavallari, David H. Wegman, Marie S. O’Neill,  
and Ellen A. Eisen

 

 

 

 

 

 

 

 

 

 

 

 

 

  



vi ContEntS

 6. Occupational and Environmental Health Surveillance 101
Letitia Davis and Kerry Souza

 7. Toxicology 115
Robert Laumbach and Michael Gochfeld

 8. Occupational and Environmental Hygiene 145
John D. Meeker

 9. Occupational Ergonomics: Promoting Safety and Health through  
Work Design 177
W. Monroe Keyserling

 10. Clinical Occupational and Environmental Health Practice 193
Bonnie Rogers

SECTION III. HAZARDOUS EXPOSURES

 11. Chemical Hazards 207
Michael Gochfeld and Robert Laumbach

 12A. Noise Exposure and Hearing Disorders 243
David C. Byrne and Thais C. Morata

 12B. Vibration 259
Peter W. Johnson and Martin G. Cherniack

 12C. Extremes of Temperature 271
Ann M. Krake

 12D. Ionizing and Non- ionizing Radiation 289
John Cardarelli II

 13. Biological Hazards 309
Mark Russi

 14. Occupational Stress 325
Paul A. Landsbergis, Marnie Dobson, Anthony D. LaMontagne,  
BongKyoo Choi, Peter Schnall, and Dean B. Baker

 15. Air Pollution 345
Horacio Riojas- Rodríguez, Isabelle Romieu, and Mauricio Hernández- Ávila

 16. Water Contamination 365
Jeffery A. Foran and Amaryl Griggs

 17. Food Safety 381
Craig W. Hedberg

 18. Hazardous Waste 393
Ken Silver, Gary A. Davis, and Denny Dobbin

SECTION IV. ADVERSE HEALTH EFFECTS

 19. Injuries and Occupational Safety 411
Dawn N. Castillo, Timothy J. Pizatella, and Nancy A. Stout

 20. Musculoskeletal Disorders 433
Carisa Harris- Adamson, Stephen S. Bao, and Bradley Evanoff

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ContEntS vii

 21. Cancer 461
Elizabeth Ward

 22. Respiratory Disorders 499
Crystal M. North and David C. Christiani

 23. Neurological Disorders 531
Margit L. Bleecker

 24. Reproductive and Developmental Disorders 543
Linda M. Frazier and Deborah Barkin Fromer

 25. Skin Disorders 557
Loren C. Tapp and Boris D. Lushniak

 26. Cardiovascular Disorders 573
Kenneth D. Rosenman

 27. Liver Disorders 587
Barry S. Levy

 28. Kidney Disorders 593
Virginia M. Weaver, Bernard G. Jaar, and Jeffrey J. Fadrowski

SECTION V. AN INTEGRATED APPROACH TO PREVENTION

 29. Climate Change 605
Barry S. Levy and Jonathan A. Patz

 30. Children’s Environmental Health 619
Philip J. Landrigan

 31. Protecting Disaster Rescue and Recovery Workers 633
Dori B. Reissman, Maryann M. D’Alessandro, Lisa Delaney,  
and John Piacentino

 32A. Hazards for Agricultural Workers 653
Amy K. Liebman and John May

 32B. Hazards for Construction Workers 663
Gavin H. West and Laura S. Welch

 32C. Hazards for Healthcare Workers 673
Jane A. Lipscomb

 33. Conducting Worksite Investigations 681
Bruce P. Bernard

 34. Addressing the Built Environment and Health 695
Richard J. Jackson

 35. A Global Perspective on Occupational Health and Safety 713
Jorma H. Rantanen

Appendix: Illustrative Organizations 733

Index 737

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





ix

Preface

Occupational and environmental health problems profoundly affect health and safety 
at the individual, family, community, national, and global level. All of us, as health 
and safety professionals, have important roles to play in recognizing and preventing 
these problems. We believe that a solid understanding of the core concepts of occu-
pational and environmental health informs and empowers health and safety profes-
sionals to play these roles effectively.

The seventh edition of this textbook is intended to support health and safety pro-
fessionals as well as students in the health professions in recognizing and preventing 
occupational and environmental diseases and injuries in individuals and populations. 
It is also intended to provide them with an understanding of the contexts in which 
these diseases and injuries occur. Although our focus is primarily on occupational 
and environmental health in the United States, we believe that this book will be useful 
to practitioners and students in health and safety professions throughout the world.

Dramatic changes continue to impact both occupational and environmental 
health, such as recognition of new workplace health hazards, the changing nature 
of work, global climate change, and the increasingly recognized vulnerabilities of 
children to hazardous exposures. In addition, dramatic changes continue to impact 
how we obtain, analyze, communicate, and use information for practice, prevention, 
research, advocacy, and policy development.

Along with the rapidly changing landscape, important relationships between occu-
pational health and environmental health are increasingly recognized. For example, 
environmental health problems frequently originate in the workplace, and work- 
related hazards, environmental degradation, poverty, and social injustice are often 
interrelated. This textbook aims to reflect these developments and to enable readers 
to prepare themselves to recognize and prevent occupational and environmental dis-
eases and injuries in a changing world.

We have extensively updated chapters from the sixth edition, continuing to 
emphasize aspects of both occupational and environmental health. In addition, we 
have added new chapters on climate change, children’s environmental health, liver 
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disorders, kidney disorders, and a global perspective on occupational health and 
safety.

All of the chapters in this book address ways in which health and safety profes-
sionals can recognize and prevent occupational and environmental health problems. 
Effectively addressing these problems calls for health and safety professionals to col-
laborate with people throughout society— business and labor leaders, government 
officials and representatives of nongovernmental organizations, educators and jour-
nalists, and, most importantly, workers and community members at risk of devel-
oping these problems. By engaging with others in partnerships and coalitions, we 
believe that readers will be able to translate the information in this book into policy 
and action to prevent disease, injury, and premature death and to promote health, 
safety, and quality of life.

The Editors
July 2017
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Frequently Used Abbreviations

ANSI American National Standards Institute
ATSDR Agency for Toxic Substances and Disease Registry
BLL blood lead level
BLS Bureau of Labor Statistics
CDC Centers for Disease Control and Prevention
CFOI Census of Fatal Occupational Injuries
CT computed tomography
EPA Environmental Protection Agency
IARC International Agency for Research on Cancer
ILO International Labour Organization
IPCC Intergovernmental Panel on Climate Change
ISO International Organization for Standardization
MRI magnetic resonance imaging
MSHA Mine Safety and Health Administration
NCEH National Center for Environmental Health
NIEHS National Institute of Environmental Health Sciences
NIH National Institutes of Health
NIOSH National Institute for Occupational Safety and Health
NTP National Toxicology Program
OSHA Occupational Safety and Health Administration
PEL permissible exposure limit
ppb parts per billion
PPE personal protective equipment
ppm parts per million
REL recommended exposure limit
SDS safety data sheet
STEL short-term exposure limit
TLV® Threshold Limit Value
TWA time- weighted average, usually averaged over an 8- hour work shift
WHO World Health Organization
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Occupational and Environmental 
Health Challenges and Opportunities
Barry S. Levy, David H. Wegman, Sherry L. Baron,  
and Rosemary K. Sokas

Occupational and environmental health 
comprises the recognition, diagnosis, treatment, 
and prevention of illnesses, injuries, and other 
adverse health conditions resulting from hazard-
ous environmental exposures in the workplace, 
the home, and the community. Multidisciplinary 
in nature, occupational and environmental 
health is a component of both clinical care and 
public health.

THE WIDE SPECTRUM 
OF CHALLENGING SITUATIONS

There are many challenging situations for occu-
pational and environmental health, as illustrated 
by the following examples:

A 2- year- old girl, during a routine well- child checkup, 
is found to have an elevated blood lead level of 20 µg/ 
dL. As part of her care and to prevent further adverse 
effects of lead, what needs to be done to determine if 
the source of the lead is deteriorating lead- containing 
paint in her home, the water supply in her commun-
ity, or her father’s work in a smelter?

A pregnant woman, who works as a laboratory tech-
nician, is regularly exposed to organic solvents at 
work. Should her nurse- midwife recommend that 

she change her job because of this exposure? How 
should the nurse- midwife address other toxic expo-
sures, such as mercury in the fish that this woman 
regularly eats?

The wife of an asbestos- exposed pipefitter develops 
a pleural mesothelioma. How likely is it that this 
disease was caused by her washing her husband’s 
dusty workclothes for many years? Can she or her 
family receive any compensation from her husband’s 
employer or the companies that manufactured the 
asbestos to which they were exposed?

An oncologist observes an unusual cluster of 10 blad-
der cancer cases in a small town. To whom should 
she report this observation? Should she request an 
investigation to determine if some or all of these 
cases were due to a hazardous exposure that should 
be controlled?

Several members of a family, who live a half- mile 
from a hazardous waste site, smell odors from the 
site and report that they are experiencing headaches, 
dizziness, nausea, and other symptoms. As their pri-
mary care physician, what should you do?

The owner of a small nail salon is concerned about 
the possible health effects of chemicals used there. 
Where can she obtain helpful information and other 
resources?
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These are but a few of the many occupational and 
environmental health challenges facing health-
care practitioners, all of whom need to recognize 
and help prevent occupational and environmen-
tal health problems.

Many hazardous exposures occur simulta-
neously in the workplace and the ambient envi-
ronment, including in the following situations:

 • Contamination of ambient air and surface 
water near a chemical factory, whose work-
ers are also exposed to hazardous substances

 • Application by agricultural workers of pes-
ticides that may contaminate surface water 
and groundwater

 • Inadvertent transport of lead, asbestos, and 
other hazardous substances from the work-
place to home on workers’ clothes, shoes, 
skin, and hair.

While the workplace and the ambient envi-
ronment present many hazards, as reflected 
throughout this book, they also provide many 
benefits that potentially contribute to health and 
well- being. The workplace provides opportuni-
ties for people to advance their knowledge and 
skills, contribute to society, and financially sup-
port themselves and their families. The environ-
ment provides opportunities for exploration and 
learning, recreation and relaxation, and com-
muning with nature and appreciating the eco-
logical context in which we live.

EVOLUTION OF OCCUPATIONAL 
HEALTH AND ENVIRONMENTAL 

HEALTH

Occupational health and environmental health 
evolved along separate— but often related— tracks. 
Hippocrates recognized the importance of air 
quality for health, although he was concerned 
only with the few Greeks who were “citizens”— not  
for the slaves or the free workers who supported 
them. Pliny the Elder recognized the ill effects of 
lead on slaves who painted ships in the Roman 
Empire in the first century a.d.; however, the use 
of lead in making cookware, sweetening foods, 
and souring vintages has persisted for 2,000 years.

Occupational hazards were not addressed 
systematically until 1700, when Bernardino 

Ramazzini, an Italian physician, published De 
Morbis Artificum Diatriba (On the Diseases of 
Workers). Evolution of these related fields con-
tinued in the 20th century. Starting in the 1920s, 
Alice Hamilton, an American physician and  
colleague of the social reformer Jane Addams, 
pioneered occupational health as a specialty of 
public health and preventive medicine. In the 
1960s, Rachel Carson, an American biologist and 
ecologist, focused public attention on the wide 
impact of hazardous agricultural chemicals in 
her landmark book, Silent Spring.

During the past 50  years, extraordinary 
developments in science, technology, legisla-
tion, public health, and social empowerment 
have led to much progress in both occupational 
health and environmental health. During this 
period, there have been more frequent interac-
tions between these two fields and increasing 
recognition of fundamental areas of overlap in 
occupational and environmental health research 
as well as in community-  and workplace- based 
interventions.

Historically, knowledge about adverse health 
effects of toxic environmental exposures in  
people has primarily resulted from research on 
occupational exposures. Workers have been more 
intensely exposed to specific known hazards 
than community residents and may have been 
exposed in the same workplaces throughout 
their work careers. By contrast, nonoccupational 
exposures to community residents have been 
more difficult to characterize and track, and indi-
viduals move from one community to another. 
Although community exposures are generally 
lower than occupational exposures, they occur 
throughout the day and night, rather than being 
confined to work shifts. In addition, community 
exposures may affect people who are too young, 
too old, too sick, or too disabled to work. And 
community exposures may include different 
routes of exposure than occupational exposures. 
Therefore, scientific findings from occupational 
health research alone cannot protect the general 
population from environmental exposures.

THE U.S. WORKFORCE

Table 1- 1 lists the numbers of workers on  
nonfarm payrolls in the United States by major 
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industry sector. In recent decades in the United 
States, the percentage of workers in the manufactur-
ing sector (Figure 1- 1) has decreased and  
the percentage of workers in the service sector 
(Figure 1- 2) has increased. This change means that 
occupational health practitioners are responding 
to a different mix of hazards and resultant ill-
nesses and injuries. For example, the increasing 
number of workers in healthcare are more likely 
to face biological hazards (Chapter 13) compared 
to manufacturing workers.

CATEGORIES OF HAZARDS

Occupational and environmental hazards can be 
categorized as:

 1. Safety hazards, which result in injuries 
through the uncontrolled transfer of energy 
to vulnerable recipients from sources such 
as electrical, thermal, kinetic, chemical, or 
radiation energy. Examples include unsafe 
playground equipment; loaded firearms in 
the home; causes of motor- vehicle or bicy-
cle crashes; unprotected electrical sources 
and equipment; work at heights without 
fall protection; cluttered homes, leading to 

slips, trips, and falls; unguarded machin-
ery in operation; and work in unshored 
trenches. (See Chapter 19.)

 2. Health hazards, which result in acute ill-
nesses or chronic disorders (Chapters  20 
through 28):

 a. Chemical hazards, including heavy 
metals, such as lead and mercury; 
pesticides; organic solvents, such as 
benzene and trichloroethylene; and 
many other chemicals. Since 1979, 
approximately 85,000 chemicals have 
been, at some point, in commercial 
use in the United States;1 however, the 
vast majority have not been adequately 
tested for adverse health effects.2 (See 
Chapter 11.)

 b. Physical hazards, such as excessive 
noise, vibration, extremes of tempera-
ture and pressure, and ionizing and non- 
ionizing radiation. (See Chapters  12A 
through 12D.)

 c. Biomechanical hazards, such as heavy 
lifting and repetitive or forceful move-
ments, that cause musculoskeletal disor-
ders, such as chronic low back pain and 
carpal tunnel syndrome (Figure 1- 3).  
(See Chapters 8 and 20.)

 d. Biological hazards, such as hepatitis B 
virus and hepatitis C virus, the tubercle 
bacillus, and many other microorgan-
isms that may be transmitted through 
direct contact, air, water, or food (Figure 
1- 4). (See Chapter 13.)

 e. Psychosocial hazards, including (i) 
socioeconomic stressors, such as dis-
crimination, income inequality, 
migration or immigration status, and 
unemployment, and (ii) job and orga-
nizational stressors, such as excessive 
demands on and low control by work-
ers, job insecurity, and inadequate job 
training and retraining opportunities 
(Figures 1- 5 and 1- 6). (See Chapter 14.)

MAGNITUDE OF PROBLEMS

Occupational and environmental disorders 
occur frequently, but the accuracy of morbidity 
and mortality data varies widely. For example, 

Table 1- 1. Employees on Nonfarm Payrolls 
by Major Industry Sector, Seasonally Adjusted, 
United States, May 2017

Industry Sector Size of Workforce 
(in millions)

Services 65.2
 Professional and business services 20.6
 Educational services 3.6
 Healthcare and social assistance 19.4
 Leisure and hospitality 15.9
 Other services 5.7
Government 22.3
Wholesale and retail trade 21.7
Manufacturing 12.4
Financial activities 8.4
Construction 6.9
Transportation and warehousing 5.1
Information 2.7
Mining and logging 0.7
Utilities 0.6
Total 146.1

Source: Bureau of Labor Statistics, U.S. Department of Labor. Available 
at: http:// www.bls.gov/ news.release/ empsit.t17.htm. Accessed June 20, 
2017.
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Figure 1- 1. Worker at a wheel stamping plant. (Photograph by Earl Dotter.)
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population- based data on fatal injuries are 
generally thought to be more accurate than 
data on chronic occupational and environmen-
tal illnesses.

Occupational Injuries and Illnesses

Mandated systems for counting injuries 
and illnesses at work offer some estimates of 
the adverse health impacts of employment. 
These systems provide useful information on 
trends, but generally not accurate informa-
tion on magnitude because of underreport-
ing.3,4 (See Chapter  6.) In the United States 
in 2015, government reporting systems indi-
cated that 4,836 workers died from occu-
pational injuries— on average, about 13 a 
day— the highest number since 2008.5 These 
systems also estimated that approximately 
50,000 workers die from work- related ill-
nesses each year— although this estimate was 
based on very limited data.6,7 In 2015, employ-
ers reported approximately 2.9  million nonfa-
tal workplace injuries and illnesses in private 
industry (3.0 cases per 100 equivalent full- time 
workers) and 722,000 in state and local govern-
ment; about half of injured workers took time 
away from work or were transferred or placed 
on work restrictions.8 In 2015, an estimated 
2.7 million workers were treated in emergency 
departments for work- related injuries, result-
ing in 113,000 in- patient hospital admissions.9 
(See Chapter  19.) In low-  and middle- income 
countries (LMICs), the rates of fatal and non-
fatal occupational injuries and illnesses have 
been much higher than in the United States.  
(See Chapter 35.)

Figure 1- 2. Home care worker with homebound patient. (Photograph by Earl Dotter.)

Figure 1- 3. Garment workers are at increased risk of mus-
culoskeletal disorders. (Photograph by Earl Dotter.)
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Work- related injuries and illnesses are 
costly. In 2014, employers in the United States 
spent an estimated $91.8 billion on workers’ 
compensation insurance costs.10 However, this 
amount represents only part of all work- related 
injury and illness costs borne by employers, 
workers, and society overall— largely because 

the costs of many injuries and most illnesses 
are shifted to other health insurance systems. 
Thousands of workers become temporarily or 
permanently disabled from work- related inju-
ries in the United States each day, but only a 
small percentage of them receives workers’ 
compensation.

Figure 1- 4. Laundry workers are exposed to biological hazards, such as sharps in soiled bed linens. (Photograph by Earl Dotter.)

Figure 1- 5. Migrant workers picking cotton face many challenges because of their minority status, poverty, inadequate edu-
cation, and lack of information on and inadequate control over the agrochemicals to which they are exposed. (Photograph by 
Earl Dotter.)
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Environmental Health Hazards

The scope of environmental health hazards is 
broad, as partially reflected in the subjects of the 
environmental health objectives for the United 
States for 2020 (Table 1- 2).

Outdoor air pollution remains a widespread 
environmental and public health problem, 

causing chronic impairment of the respiratory 
and cardiovascular systems, cancer, and pre-
mature death (Figure 1- 7; see also Chapter 15). 
The Environmental Protection Agency (EPA), 
under the provisions of the Clean Air Act, set 
health- based standards (the National Ambient 
Air Quality Standards) for six “criteria air pol-
lutants”: particulate matter, ground- level ozone, 

A B

Figure 1- 6. Workers exposed to occupational stressors, such as fast- paced work, include (A) assembly- line workers, and 
(B) short- order cooks. (Photographs by Earl Dotter.)

Table 1- 2. Subjects of Environmental Health Objectives for 2020, United States

Subjects Subtopics

Outdoor Air Quality Air Quality Index
Alternative modes of transportation for work
Airborne toxins

Water Quality Safe drinking water
Waterborne disease outbreaks
Water conservation
Safety of beaches for swimming

Toxics and Waste Elevated blood lead levels in children
Risks posed by hazardous waste sites
Pesticide exposures
Toxic pollutants released into the environment
Recycling of municipal solid waste

Healthy Homes and Healthy Communities Indoor allergens
Radon mitigation
School policies to promote healthy and safe physical school 

environments
Lead- based paint and related hazards
Housing with physical problems

Infrastructure and Surveillance Exposure to heavy metals, pesticides, and other hazardous 
chemicals in the environment

Information systems for environmental health
Monitoring for environmentally related diseases

Global Environmental Health Global burden of disease due to poor water quality, sanitation, 
and insufficient hygiene

Source: Available at: https:// www.healthypeople.gov/ 2020/ topics- objectives/ topic/ environmental- health. Accessed January 2, 2017.

 

https://www.healthypeople.gov/2020/topics-objectives/topic/environmental-health.
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sulfur dioxide, lead, nitrogen dioxide, and car-
bon monoxide. More than 100  million people 
in the United States reside in “nonattainment 
areas,” locations that do not meet one or more 
of these standards.11 Motor vehicles and electri-
cal power plants account for much ambient air 
pollution.

Water quality continues to be a problem from 
both point sources, such as industrial sites, and 
nonpoint sources, such as agricultural runoff 
(Figure 1- 8; see also Chapter  16). Toxic and 
hazardous substances, in addition to posing 
health problems for exposed workers, may also 
cause health problems to people exposed where 
they live and elsewhere. Hydraulic fracturing 
(fracking) to release petroleum and natural gas 
from shale, a process that is increasingly used 
in the United States to enhance the energy sup-
ply, is also raising concerns about water qual-
ity. Other concerns about fracking include 
noise from the extraction process, increased 
heavy equipment traffic, increased frequency 
of earthquakes, and the adverse impact of 
continued reliance on fossil fuels on global  
climate change.

Children are at increased risk for many envi-
ronmental health problems because (a)  their 

neurological and other systems are still in devel-
opment, (b) they absorb substances and metab-
olize them differently than adults, and (c)  they 
may be at risk for increased exposure from 
hand- to- mouth activity or improper storage of 
chemicals. (See Chapter 30.) Other environmen-
tal health hazards include poor indoor air qual-
ity (Chapter 15), lead- based paint (Figure 1- 9), 
lead- contaminated drinking water, household 
cleaning products, mold, radon, and electrical 
and fire hazards. Many environmental hazards 
are present in homes; for example, over 90% 
of toxic exposures reported to poison control 
centers in the United States occur in the home 
environment.

Environmental Illnesses and Injuries

There are fewer data on the occurrence of envi-
ronmental disorders than occupational disor-
ders. For some environmentally related disorders 
in the United States, such as childhood lead poi-
soning, there are extensive data from screening 

Figure  1- 7. Outdoor air pollution from a coal- cleaning 
plant. (Photograph by Earl Dotter.)

Figure 1- 8. Water pollution from a plant that manufac-
tured bleached white paper. (Photograph by Earl Dotter.)
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programs, which in 2015 showed that 11,681 
(0.5%) of the 2.4 million tested children under 
6 years of age had blood lead levels (BLLs) that 
were 10 µg/ dL or higher, and 79,955 (3.3%) had 
BLLs that were 5 µg/ dL or higher.12 However, 
since most of those tested were likely at ele-
vated risk of lead exposure, these results cannot 
be projected to estimate the total U.S.  burden 
of excessive lead exposure on children. Data 
on pesticide poisoning are very limited; many 
cases go unreported because of the nonspeci-
ficity of symptoms and occurrence of pesticide 
poisoning not related to agriculture. In 2014 
in California, the state with the most extensive 
reporting system for pesticide poisoning, 74% 
of the 1,073 reported cases were due to non- 
agricultural pesticide use.13

In contrast, there are extensive data avail-
able to estimate the numbers of acute injuries in 
the home, on the road, and in other nonoccu-
pational settings due to various causes, such as 
motor vehicles and firearms. In the United States 
in 2014, fatal unintentional injuries (135,928) 
were the fourth leading cause of death, account-
ing for 5.2% of deaths nationwide.14,p.5 In 2014, 
there were 42,032 deaths due to unintentional 
poisoning, 33,736 motor vehicle traffic deaths, 
31,959 unintentional fall deaths, and 461 unin-
tentional firearm deaths (of a total of 33,594 fire-
arm deaths).14,p.87

There is substantial respiratory morbidity and 
mortality related to outdoor and indoor air con-
taminants. In the United States in 2014, the prev-
alence of asthma in children was 8.6% and, in 

adults, 7.4%.15 Environmental causes of asthma 
include outdoor air pollution, environmental 
tobacco smoke, and many allergens, including 
those disproportionately associated with sub-
standard housing, such as mold and cockroach 
antigen (Chapter 22).

Under- recognition or Underreporting 
of Illnesses and Injuries

Many occupational and environmental health 
problems escape detection because of several 
factors (Figure 1- 10):

 1. Many problems do not come to the atten-
tion of health professionals, employers, and 
others and therefore are not included in data 
collection systems. A worker or community 
resident may not recognize a health prob-
lem as being occupationally or environmen-
tally related; some workers may be afraid of 
possible retaliation and job loss if they rec-
ognize or report an occupational illness or 
injury. Educating workers and community 
residents about hazards, such as with work-
place and community- based right- to- know 
programs, helps to improve recognition of 
disorders caused by occupational or envi-
ronmental exposures. Although federal reg-
ulations prohibit retaliation against workers 
for reporting hazards or outcomes, rigorous 
enforcement of these regulations depends, 
in part, on labor unions and other worker 
advocacy organizations.

Figure 1- 9. Lead abatement workers. (Photograph by Earl Dotter.)
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 2. Many health problems that do come to the 
attention of physicians, employers, and 
others are not recognized as occupationally 
and environmentally related. Recognition 
of occupational and environmental disor-
ders is often difficult because of the long 
period between initial exposure and onset 
of symptoms (or time of diagnosis), mak-
ing cause- and- effect relationships diffi-
cult to determine in groups or individuals. 
Recognition is also difficult because many 
people are exposed to multiple occupa-
tional and environmental hazards.

 3. Some health problems that are recognized 
by health professionals, employees, or 
others as occupationally or environmen-
tally related are not reported because the 
association with the workplace or other 
environments is not certain or because 
reporting requirements are not enforced. 
For example, only a few states require that 
physicians report cases of pesticide poi-
soning. (See Chapter  6.) One approach 
to address this problem at the federal 
level has been providing public access to 
information.

In addition, many occupational and environ-
mental health problems that are reported are not 
adequately investigated and controlled because 

of limited resources, inadequate development 
and enforcement of regulations, and opposi-
tion by those who are legally and/ or financially 
responsible for the development and/ or persis-
tence of these problems.

CONTEXT

Occupational and environmental health prob-
lems can be understood in social, ecological, 
economic, political, and historical contexts. 
Those whose actions determine the broader 
structural context include workers, employers, 
representatives of business and labor organiza-
tions, community residents, members of envi-
ronmental nongovernmental organizations, 
officials of government agencies and interna-
tional organizations, educators and trainers, 
researchers, journalists, and representatives 
of foundations. These “actors” play multiple 
roles, rely on various sources of power and 
support, have specific strengths and vulner-
abilities, and engage in complex sets of interac-
tions with each other in multiple ways. Health 
and safety professionals and many other actors 
are engaged in the recognition, assessment, 
treatment, and prevention of occupational and 
environmental health problems within this 
broad context.

Recognized
as Being

Related to Work

Medical Attention
Received, But

Relationship of Illness
to Work Not Recognized

Symptoms, But
No Medical Attention Sought

Reported

Not Reported

Affected,
But No Symptoms

Figure 1- 10. Most occupational and environmental disorders are below the surface.
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RECOGNITION AND 
PREVENTION

The first and most important step in diagno-
sis and treatment of an occupational or envi-
ronmental illness or injury is the recognition 
that it is potentially caused by an occupational 
or environmental exposure. Recognition 
focuses both on (a)  detecting occupational 
and environmental illnesses and injuries in 
symptomatic and asymptomatic individuals 
(Chapter 4), and (b) conducting public health 
surveillance in populations to detect indi-
vidual cases and overall trends of illness and 
injury (Chapter 6).

Prevention consists of:

 • Primary prevention:  Preventing illnesses 
and injuries before they occur

 • Secondary prevention: Identifying and treat-
ing health problems as early as possible, 
often before symptoms have developed or 
permanent impairment has occurred

 • Tertiary prevention:  Implementing inter-
ventions to arrest the progress of established 
diseases, injuries, or their consequences, 
including disability.

A useful paradigm to identifying opportu-
nities for prevention and designing preventive 
measures is the public health model of host, 
agent, and environment. First, some preventive 
measures focus on a host or hosts— workers or 
community residents; these measures include 
education and training, providing immuniza-
tions or post- exposure prophylaxis, monitoring 
personal exposures, screening for early detec-
tion of disease, and use of personal protective 
equipment. Second, some preventive measures 
focus on the agent (hazard), such as an asbes-
tos- containing product, and restricting or ban-
ning its production or use in order to reduce 
exposure. And third, some preventive measures 
focus on the environment, including engineer-
ing measures, such as local exhaust ventilation 
to remove airborne hazards in the workplace, 
placement of sound- barrier walls alongside 
highways to reduce noise in adjacent neigh-
borhoods, and urban planning to create more 
green space or bicycle lanes. (See Chapters 4 
and 8.)

CHANGING NATURE OF WORK 
AND THE WORKFORCE

Major changes in work structure have occurred 
in recent years, including company mergers, 
automated production, and outsourcing. In 
the United States, there have been significant 
changes within industries. For example, within 
agriculture, the number of poultry, beef, and 
pork producers has decreased while the size of 
these producers has grown. The number of family 
farms has decreased while the number of concen-
trated animal feeding operations, with large- 
scale production and mechanized processes, has 
increased— causing concerns about exploitation 
of workers, animal welfare, environmental con-
tamination from concentrated waste, and pro-
duction of greenhouse gases. Meat packaging 
and poultry processing plants have relocated near 
large producers, and the demographics of their 
workers has typically been transformed from 
relatively highly paid, unionized, mostly white 
workers to immigrant Latino workers who face 
poor working conditions, receive low pay, change 
jobs often, and infrequently belong to labor 
unions. In addition, one- third of those working 
in meat- processing plants are contingent work-
ers, who work for subcontracting agencies and 
perform such tasks as cleaning and maintenance. 
Although these workers often face occupational 
hazards, workers’ compensation systems and 
Occupational Safety and Health Administration 
(OSHA) standards often fail to address their 
needs. Similarly, many unauthorized immigrants 
work under informal work arrangements or as 
day laborers— without adequate legal protection. 
Reliance on contingent workers and outsourced 
work occurs throughout the U.S. economy, from 
healthcare to manufacturing to information 
technology. (See Chapter 2.)

During the past four decades in the United 
States, there has been a shift in the economy, 
with many more jobs created in the service 
sector than in manufacturing. This shift has 
resulted from both transfer of manufacturing to 
LMICs and developments in engineering tech-
nology that have produced increased efficiencies 
within manufacturing. Advances in information 
technology and in automation and robotics have 
reduced the number of jobs in the service and 
manufacturing sectors that pay good wages and 
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provide health benefits and paid leave. There are 
not enough worker training and retraining pro-
grams available to help displaced workers learn 
the skills that they need in order to find employ-
ment in higher- technology industries.16

Accompanying these changes have been 
changes in the nature of work due to the fissured 
workplace, in which businesses, including large 
corporations, are not serving as direct employers 
of their workers but rather subcontracting work 
to smaller companies where competition can be 
harsh and the quality of jobs is low. In doing so, 
these companies typically avoid paying appro-
priate benefits to workers and tend to ignore 
occupational health and safety.17 These nonstan-
dard work arrangements have profound impacts 
on worker health and safety.18 The presence of 
multiple levels of this type of subcontracting 
creates confusion regarding which businesses or 
other entities are responsible for protecting the 
health and safety of workers. As a result, wages 
have been declining, benefits have been erod-
ing, workplace health and safety have not been 
adequately protected, and income inequality has 
continued to widen. Other major changes have 
included an increased number of women work-
ing outside the home; therefore, there have been 
increased needs both for professionals in child 
care and elder care and service- sector workers, 
such as in fast- food restaurants. Women are 
working in many of the jobs created by these 
needs.19

Another development has been the aging of 
the workforce, in parallel with the aging of the 
U.S.  population. This development has been 
coupled with changing patterns of retirement, 
partly due to changes in retirement benefits. In 
2016, almost 20% of people 65 years of age and 
older were working— the highest proportion 
since before Medicare was enacted in 1965.20 
Older workers are living longer, needing income, 
often like their jobs, and are often appreciated by 
employers who recognize what older workers 
can offer. From a health and safety perspective, 
older workers bring experience and expertise to 
the job, but they have to accommodate or adjust 
to gradual physiological and cognitive changes 
that accompany aging, they may face age dis-
crimination, and they sustain more severe out-
comes when injuries occur.21

Specific needs that have arisen from the 
changing nature of work and the workforce 
include (a)  integrating family health with work 
schedules, recognizing that work- related stresses 
extend to the home environment, and (b) accom-
modating workers who have significant skills 
but reduced physical capacity, visual acuity, or 
other impairments. Advances in healthcare have 
increased the numbers of workers with func-
tional limitations who are able to contribute to 
society and have the right to work, a right pro-
tected by the Americans with Disabilities Act. 
All of the challenges posed by the changing 
nature of work and the workforce can be met by 
preventive measures that are supported by laws 
and regulations, employment policies, educa-
tion and research, and public health and clinical 
practice. (See Chapters 2, 3, and 10.)

Advances in Technology

In addition to transforming the workplace 
through robotics, advances in technology have 
introduced new potentially hazardous sub-
stances, such as nanomaterials, that are con-
taminating the workplace and the ambient 
environment (Chapter 8). Technological innova-
tion has also led to important advances in occu-
pational and environmental health research. For 
example, new methods can facilitate identifica-
tion of potential workplace hazards, including 
new and improved assays to determine the pos-
sible carcinogenicity of substances and to mea-
sure concentrations of hazardous substances or 
their metabolites in body fluids (Chapter  21). 
In addition, advances in technology have intro-
duced potentially hazardous substances or their 
metabolites in body fluids.

Promoting a Healthy Workforce

Work- related factors, such as wages, hours of 
work, and access to paid or unpaid sick leave, in 
addition to hazardous and stressful work envi-
ronments, impact the well- being of workers, 
their families, and their communities. Recently, 
there has been broader acknowledgement that 
the workplace can contribute to health prob-
lems in ways that were previously not recog-
nized as “work- related,” such as contributing 
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to sleep disorders, cardiovascular disease, obe-
sity, and anxiety and depression. The NIOSH 
Total Worker Health® Program is advancing 
research to create prevention recommendations 
that employers and others can use to develop 
workplace policies, programs, and practices that 
improve worker health and well- being.22

Occupational and Environmental 
Health Services and Primary 
Healthcare

Despite limited resources and infrastruc-
ture, some safety- net primary care providers 
are exploring ways to integrate occupational 
and environmental health services with pri-
mary medical care and with a broader range 
of public health services. Although some suc-
cesses have been achieved with this approach, 
there remains much untapped potential in fully 
achieving this integration. Electronic health 
records (EHRs) provide new opportunities to 
integrate occupational health information. For 
example, through clinical decision support sys-
tems, EHRs can deliver specific information 
related to diagnosing occupational asthma and 
to managing work- related factors, such as shift 
work, that can present challenges to manage-
ment of diabetes.

EVOLVING ROLES OF GOVERNMENT

Governmental regulatory and research agencies 
in occupational health and those in environ-
mental health have evolved over decades, gen-
erally with limited connection between agencies 
in these two fields. With the passage of laws 
that established the Mine Safety and Health 
Administration in 1969 and OSHA and the EPA 
in 1970, the federal government took an active 
role in setting and enforcing standards for a safe 
and healthful workplace and a safe and health-
ful ambient environment. (See Chapter 3 and 
parts of Chapters 15 through 18.) After promul-
gation of standards (regulations) in the 1970s, 
legal and political challenges slowed the setting 
of new standards and federal budget cuts often 
limited enforcement of existing standards. To 
help accomplish their core missions, regulatory 

agencies engage in outreach and technical assis-
tance, such as OSHA’s free On- site Consultation 
Program for small businesses and its provi-
sion of small grants for health and safety train-
ing. Important responsibilities in occupational 
health and environmental health are assumed 
by state and local government agencies, which 
vary considerably in size, resources, and levels 
of activity. These agencies closely interact with 
their counterparts at the federal level.

There are separate federal research agencies 
in occupational health, including the National 
Institute for Occupational Safety and Health, the 
National Center for Environmental Health, the 
Agency for Toxic Substances and Disease Registry, 
and the National Institute of Environmental 
Health Sciences. The EPA’s Office of Research and 
Development also supports and conducts envi-
ronmental health research. Over time, research 
has broadened to include community- based par-
ticipatory research, which addresses environmen-
tal justice and related issues.

LIABILITY

Some workers, barred from suing their employ-
ers under workers’ compensation laws, have filed 
third- party lawsuits (product- liability lawsuits) 
as a means of redress for occupational disease 
associated with specific agents or technologies; 
some community residents exposed to environ-
mental hazards have also filed similar lawsuits 
(Chapter 3). Although these lawsuits may direct 
more attention to prevention, this approach 
may be cumbersome and outcomes may not be 
equitable. In recent years, plaintiffs and their 
attorneys have found it increasingly difficult to 
recover damages in such lawsuits for a variety of 
reasons, including federal and state court deci-
sions as well as state laws that have restricted 
expert testimony or otherwise limited these 
lawsuits.

ENVIRONMENTAL JUSTICE

Attention to environmental justice has grown, 
with the recognition that disparities in environ-
mental exposures between high- income and 
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low- income communities partially account for 
differences in health status among communi-
ties. The Environmental Justice Movement is 
comprised of organizations and people repre-
senting low- income and minority individuals 
who oppose placement of hazardous waste sites 
and polluting facilities in their communities. It 
has transformed the Environmental Movement 
from a campaign of middle- class people con-
cerned about ecological issues to a grassroots 
movement of poor and working- class commu-
nities concerned mainly about preserving their 
health. Many environmental health profession-
als work with urban sociologists, economists, 
community activists, and others to develop 
programs to reduce or eliminate environmental 
disparities that contribute to health disparities. 
(See Chapter 2.)

THE BUILT ENVIRONMENT 

Many people spend most of their time in or on 
“the built environment,” which includes homes, 
offices, industrial facilities, schools, roadways, 
sidewalks, parks, and even vehicles. All of these 
environments can increase or reduce risks for 
injuries; acute illnesses, such as exacerbations 
of asthma; and chronic disorders, such as obe-
sity and diabetes. These environments also shape 
social, economic, and psychological well- being. 
Designing environments to promote physical 
activity, including walking, climbing of stairs, 
bicycling, and other forms of active transport, 
is a documented tool for public health improve-
ment. (See Chapter 34.)

CLIMATE CHANGE

Climate change— or, more accurately, global cli-
mate disruption— is creating profound environ-
mental consequences and adverse health effects. 
Environmental consequences include warmer 
temperatures and longer, more frequent, and 
more severe heat waves; extremes of precipita-
tion, leading to droughts and floods; and sea- 
level rise, leading to more storm surges, coastal 
erosion, and saltwater incursion onto farmland 
and into groundwater. Direct adverse health 

effects include heat- related disorders; respira-
tory and allergic disorders; vector- borne, water-
borne, and foodborne infectious diseases; and 
injuries from extreme weather events. Indirect 
adverse health effects arise from food insecu-
rity, distress migration, and collective violence 
that may be caused, or contributed to, by cli-
mate change. All of these consequences of cli-
mate change can cause mental health problems, 
including anxiety, depression, and posttraumatic 
stress disorders. Within the United States, the 
impact of climate change is greater on poor com-
munities and on other vulnerable populations. 
Globally, high- income countries, which emit the 
most greenhouse emissions, tend to suffer the 
least from the consequences of climate change, 
and LMICs, which emit far lower levels of green-
house emissions, tend to suffer the most. (See 
Chapter 29.)

NEW DIRECTIONS FOR RESEARCH

While extensive research continues on possible 
associations between hazardous exposures and 
illness, injury, and premature death, researchers 
are broadening the focus to new areas, including:

 • The social determinants of health, investi-
gating how these factors impact the health 
of workers and community residents

 • Engaging community members to evalu-
ate prevention programs on problems such 
as lead poisoning, childhood asthma, and 
physical fitness.

Emerging fields of research are exploring how 
beneficial “exposures” at work or in the natural 
environment may produce specific beneficial 
outcomes:

 • How personal interaction with the natu-
ral environment may be associated with 
improved health and well- being23,24

 • How positive aspects of worksite organiza-
tion, such as opportunities for training or 
supportive supervision, may be associated 
with positive outcomes, such as improved 
mental health or reduced cardiovascular 
mortality.25,26
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ECONOMIC GLOBALIZATION

The growth of multinational corporations, 
reduction in trade barriers, and development 
of regional treaty arrangements, such as the 
North American Free Trade Agreement, and 
global organizations, such as the World Trade 
Organization, have had a substantial adverse 
impacts on occupational and environmental 
health. In many LMICs, multinational corpora-
tions have exploited workers by employing them 
in jobs that have low wages and few benefits, 
offer little or no training or upward mobility, and 
expose them to health and safety hazards. Some 
regional trade agreements have included occu-
pational and environmental health protections 
that have generally been poorly implemented 
and inadequately monitored. (See Chapter 35.)

ADDITIONAL CHALLENGES  
FOR LMICs

Low-  and middle- income countries, which com-
prise two- thirds of all countries and include the 
vast majority of people globally, face additional 
challenges, as described briefly next.

Export of Hazard

High- income countries often export their most 
hazardous industries, hazardous materials (such 
as banned or restricted pesticides), and hazard-
ous wastes— as well as tobacco products— to 
LMICs, where laws and regulations concerning 
these substances are more lax or nonexistent and 
where people may be less aware of these hazards.

Transnational Problems

Occupational and environmental health problems 
in LMICs often involve multiple countries in the 
same region, requiring transnational or regional 
approaches to problems, such as development 
and implementation of transnational standards.

Inadequate Infrastructure  
and Human Resources

In LMICs, there are far fewer adequately trained 
personnel to recognize, diagnose, treat, and 

prevent occupational and environmental health 
problems. Governments and other sectors of 
society have fewer resources to devote to occu-
pational and environmental health, and labor 
unions, facing other challenges such as low 
wages and high unemployment, often give little 
attention to occupational health and safety.

Relationship Between the Workplace 
and the Home Environment

In LMICs, where so many people work in or near 
their homes, the distinction between the work-
place and the home environment is blurred. As a 
result, family members may often be exposed to 
workplace hazards, such as lead and pesticides.

Economic Development

Governments of LMICs often give high prior-
ity to economic development, sometimes even 
higher priority than to the health of their citi-
zens. In the context of economic development, 
industrialization, and urbanization, there is 
often pressure to overlook occupational and 
environmental health issues, given limited 
resources and the fear that attention to these 
issues may drive away potential international 
investors or employers. Similarly, workers des-
perate for jobs in economies with high unem-
ployment rates are unlikely to complain about 
health and safety hazards at work once they are 
employed. In addition, many children are forced 
to leave school in order to work, often in hazard-
ous jobs. (See Chapter 35.)

SOCIAL AND ETHICAL QUESTIONS

Serious social and ethical questions have been 
raised over the allegiance of occupational and 
environmental physicians who are employed by 
management; workers’ and communities’ “right 
to know” about occupational and environmen-
tal hazards; confidentiality of workers’ medical 
records maintained by employers; restriction of 
female workers of childbearing age from certain 
jobs; and other contentious issues. Some of the 
questions concerning these subjects may even-
tually be answered by labor– management and 
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community– company interactions and by the 
decisions of government bodies— courts, leg-
islatures, and executive agencies. For example, 
the U.S. Supreme Court found that so-called 
“fetal protection” policies that excluded women 
of reproductive age from industrial jobs, where 
men were permitted to work, illegally discrimi-
nated on the basis of gender.27,28

Ethics and ethical analyses help provide 
guides for action that are consistent; justifiable 
by appeal to commonly held values, principles, 
or roles; and able to withstand close moral scru-
tiny.29 Conflict and disagreement are common 
in many aspects of occupational and environ-
mental health. Difficult questions often arise, 
such as the following: What degree of risk should 
trigger action? What are the costs and benefits 
of regulating use of a substance or of screen-
ing workers for early detection of disease? How 
safe is safe enough? To what information are 
exposed workers or community residents enti-
tled? How should decisions that impact health, 
environmental protection, and economic devel-
opment be made? Not all aspects of the conflicts 
implied by these questions are ethical in nature, 
but most have some underlying ethical or moral 
dimension.30 Occupational and environmental 
health professionals can refer to codes of eth-
ics and other ethics guidelines of their profes-
sional organizations, including the American 
College of Occupational and Environmental 
Medicine, the American Association of Occu-
pational Health Nurses, the American Board 
of Industrial Hygiene, the American College 
of Epidemiology, and the International Com-
mission on Occupational Health— all of which 
are available on the Internet.

DISCIPLINES AND CAREERS 
IN OCCUPATIONAL AND 

ENVIRONMENTAL HEALTH SCIENCES

Identification and remediation of threats to the 
environment is a stewardship responsibility for 
us all. For those who work in clinical care or pub-
lic health, there is a wide range of career options 
that span the physical, biologic, and social sci-
ences as well as communications, policymaking, 
and other fields. A  key challenge is communi-
cating effectively across disciplines to develop 

collaboration for safe, healthful, and sustainable 
environments for future generations.

Almost all healthcare providers encounter 
occupational and environmental health issues. 
The American College of Graduate Medical 
Education recognizes the specialty of preven-
tive medicine, which includes three areas of 
expertise: public health and general preventive 
medicine, occupational medicine, and aero-
space medicine. Physicians who choose to spe-
cialize in any of these areas may wish to become 
certified by the American Board of Preventive 
Medicine. (For criteria for certification, access 
the board’s website, http:// www.abpm.org.) 
The American College of Occupational and 
Environmental Medicine is a primary profes-
sional association for physicians engaged in 
the practice of occupational and environmental 
medicine.

For those who wish to specialize in occupa-
tional and environmental health nursing, there 
are certificate programs, advanced degree pro-
grams for nurse practitioners that offer the Master 
of Science in Nursing (MSN), and doctoral pro-
grams, which include the Doctor of Philosophy 
(PhD) degree for those interested in research 
and the Doctor of Nursing Practice (DNP), 
an advanced professional practice degree. The 
American Association of Occupational Health 
Nurses is the primary professional association 
for occupational health nurses.

Physicians’ assistants are midlevel practice 
professionals who are trained typically in an 
applied master of science degree program. They 
form the practice core for several large occupa-
tional health programs in industry and in the 
Veterans Administration health system.

Other healthcare professions important to 
the field of environmental and occupational 
health include audiology, physical therapy 
and rehabilitation, clinical psychology, clini-
cal social work, and optometry. Occupational 
health psychologists apply psychology to 
improving the quality of work life and to pro-
tecting and promoting the safety, health, and 
well- being of workers.

A wide range of environmental health science 
programs are available at levels ranging from 
community colleges to postgraduate doctoral 
programs, with credentialing (based on educa-
tion, experience, and certifying examinations) 
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available for registered environmental health 
specialists, sanitarians, environmental 
health technicians, food- safety professionals, 
hazardous- substance professionals, and others.

Engineering and public health programs over-
lap in the training of industrial hygienists and 
environmental engineers, who provide primary 
prevention through exposure assessment as well 
as design and implementation of interventions. 
Radiation physicists and biologists address a 
specific aspect of environmental and occupa-
tional exposure assessment and prevention.

Safety professionals have education in engi-
neering disciplines, often with additional man-
agement training. Bachelor’s, master’s, and 
doctoral degree programs are available. Public 
health practitioners are also trained through 
Master of Public Health degree and other 
programs.

Research into any of the occupational and 
environmental health sciences can form the 
basis for a doctoral program that focuses on 
advancement of scientific knowledge. These 
sciences include toxicology, epidemiology, 
environmental chemistry, systems engineer-
ing, sociology, psychology, and anthropology. 
Communications science, including social 
marketing and journalism, represents an 
important related area of study and practice. 
Environmental law, economics, policy, urban 
planning, and environmental management are 
other important areas of work. Finally, ecology, 
agronomy, chemistry, physics, and geology, 
which do not directly address human health 
impacts, are nevertheless critical to under-
standing the environment and human impact 
on it. These disciplines provide additional 
career opportunities related to occupational 
and environmental health.
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Occupational and Environmental 
Health Equity and Social Justice
Cora Roelofs, Sherry L. Baron, Sacoby Wilson, and Aaron Aber

CASE 1

A 21- year- old African- American man who had 
graduated from high school and completed the 
Job Corps federal job training program applied 
for dozens of jobs. When he was not hired, he 
wondered if racial discrimination was a factor. 
unable to find steady work, he went to a tem-
porary services agency and found a job at a rum 
factory. Excited, he called his mother to tell her 
the good news. He asked her to drive him to 
a store to buy the required uniform, including 
steel- toe boots, and to the factory for a 15- 
minute orientation before the 3 pm start of his 
first shift. He then took a photo of himself in his 
workclothes and orange safety vest and texted 
it to his fiancée. Less than 2 hours later, he was 
dead. He had been sent to clean out broken bot-
tles that were clogging a machine that stacked 
boxes on a pallet. While he was out of sight, 
another worker started the machine, crushing 
him to death. When the Occupational Safety and 
Health Administration (OSHA) investigated the 
incident, the agency found that it was similar to 
many others: temporary workers with little or 
no safety training, but wanting to prove them-
selves to gain permanent employment, had been 
fatally injured during the first few days at a haz-
ardous job. Neither the temporary agency nor 
the site employer took responsibility for safety.1

CASE 2

Several physicians discovered that many child-
ren from a poor rural area in North Carolina 
near industrial hog operations were having 
diarrhea. Several of their parents were also 
having gastrointestinal symptoms, especially 
after heavy rains. They and other residents 
complained to the local health department 
about odors and rainwater runoff from the hog 
operations. The health department found high 
levels of Escherichia coli and fecal coliforms in 
residential well water— up to 1,000 times higher 
than maximum contaminant levels set by the 
Environmental Protection Agency (EPA). using 
online mapping tools, some high school stu-
dents found that the hog operations were near 
poor and African- American neighborhoods.

Health equity is a fundamental principle of 
social justice and human rights. According to 
the Centers for Disease Control and Prevention 
(CDC), health equity “is achieved when every 
person has the opportunity to ‘attain his or her 
full potential’ and no one is ‘disadvantaged from 
achieving this potential because of social position 
or other socially determined circumstances.’ ”2

Low- income people and people of color are 
more likely to encounter chemical, physical, and 
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biological hazards and psychosocial stressors in 
their communities and at work— an example of 
health inequity.3 Neighborhood environmental 
stressors include air pollution, water contami-
nation, hazardous wastes, unhealthful land uses 
(such as for incinerators and landfills), and inad-
equate health- promoting facilities (such as parks 
and bicycle lanes). Disparities in work- related 
exposures arise from disproportionate employ-
ment in hazardous jobs— compounded by work-
place discrimination, ineffective prevention and 
training, and restructuring of the workplace, 
creating less secure jobs.

OCCUPATIONAL HEALTH EQUITY

In 1911, a fire occurred in the Triangle Shirtwaist 
Factory in New York City, killing 145 of the 600 
workers, who were mostly young immigrant 
women. Many of the exit doors had been locked 
by factory owners to prevent workers from steal-
ing items. In Hamlet, North Carolina, 80 years 
later, 25 workers trapped behind locked fire 
doors were killed and 55 workers were injured 
in a fire at a poultry- processing plant; most of 
the workers were African Americans. Workers 
today have much in common with these work-
ers: They experience hazardous working condi-
tions. Many do not speak English. Many have 
limited education and limited job skills. Many 
belong to minority groups disparaged by others. 
And many are imperiled by inadequate govern-
ment action to assure safe and healthful working 
conditions.4

Almost 17 million workers (16% of all private- 
sector workers) in 2010 were employed in haz-
ardous jobs where work- related injuries and 
illnesses occur twice as often than in other (safer) 
jobs.5 Immigrant, minority, and low- wage work-
ers with limited employment options are dispro-
portionately employed in the most hazardous 
jobs. Understanding how and why these dispari-
ties exist provides insights for improving occu-
pational health equity.

Changing Nature of Work

The U.S. poultry- processing industry today illus-
trates how industrial  restructuring has contrib-
uted to occupational health inequity. Poultry  

processing workers experience extremely high 
rates of injuries— close to 50% higher than all 
private- industry workers in 2015. These inju-
ries include disabling repetitive strain injuries, 
such as carpal tunnel syndrome, and ampu-
tations. As consumer preference for chicken 
has increased, poultry plants have become 
larger and more mechanized, line speeds have 
increased, and work tasks no long require 
skilled workers. Poultry processing jobs are 
now predominantly concentrated in five 
southern states because companies find “an 
ample supply of nonunion, lower- wage work-
ers” who are willing to work in these unskilled 
jobs.6 Poultry processing workers are dispro-
portionately African- American and Latino 
immigrants, reflecting both the historic con-
centration of African- American workers in the 
South and the increasing flow of Latino immi-
grant workers into southern states where they 
can find jobs. (See Figure 2- 1.)

In North Carolina, Latino immigrant and 
African- American poultry- processing work-
ers face more work hazards compared to other 
similar workers in their communities. Latino 
immigrant poultry workers report less oppor-
tunity to control how they do their work, expe-
rience more psychological demands, use more 
awkward postures and repetitive motions, and 
feel that management is not committed to safety, 
compared to other Latino immigrant manual- 
labor workers in their community.7 Similarly, 
African- American female poultry- processing 
workers in a different region of North Carolina 
are three times as likely to have a musculoskel-
etal disorder (MSD) and three times as likely 
to report diminished physical health– related 
quality of life, compared to other African- 
American female low- wage workers in their 
community. Despite their higher injury rates, 
these women also feel reluctant to report their 
injuries because, as one woman commented, 
“There are 300 people in line behind me for 
my job.”8

David Weil, former director of the Wage and 
Hours Division of the U.S. Department of Labor, 
describes the current workplace as “fissured”— 
with employers increasingly using contractors 
and subcontractors for hiring, evaluation, pay, 
supervision, training, and coordination of work-
ers.9 As a result, job insecurity has increased, 
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real wages and benefits have declined, and 
fewer workers are represented by labor unions. 
Although hard to estimate, as many as 18% of 
U.S. workers are employed in these nonstandard 
work arrangements and are called temporary, 
contract, contingent, and, more recently, “gig” or 
“app- based” workers.10,11

By employing workers in nonstandard jobs, 
companies decrease labor costs, reduce employ-
ment during periods of low production, and 
avoid providing workers with benefits, such as 
health insurance and pensions.12 These attri-
butes that make temporary workers attractive 
to employers also often make temporary work 
more hazardous. Work- related injuries and 
illnesses among temporary workers are asso-
ciated with increased workloads, longer work-
ing hours, decreased training, and breakdowns 
in workplace communication.10,13 Temporary 
workers also have less knowledge of their work 
environment, less job training, and difficulties 
raising concerns about working conditions and 
getting their views heard by management. While 
many workers face unsafe production pres-
sures, temporary workers often feel pressure to 
“cut corners” in hopes of securing permanent 
employment.

Temporary work usually involves com-
plex employment relationships between the 
temporary employment agency, the worksite 
supervisor, and the worker. Employers report 
confusion over who is responsible for health 
and safety— the temporary agency (which does 
not have control over worksite conditions) 
or the person who is directly supervising the 
worker at the workplace (but is not the work-
er’s legal employer). Recognizing this complex-
ity, OSHA has recently issued guidance that 
clearly delineates shared and joint responsibil-
ity for health and safety between temporary 
agencies and host employers.14 For example, 
the staffing agency is required to purchase 
any required personal protective equipment 
(PPE), but the host employer is responsible 
for informing the agency about what PPE is  
required.

Informal workers (who comprise the under-
ground economy) represent a category of tem-
porary workers. In the United States, there 
are over 100,000  day laborers, each of whom 
waits every workday on a street corner or at 
a hiring center, seeking temporary employ-
ment in construction, landscaping, agriculture, 
cleaning, or moving and hauling.15 Like other 

Figure 2- 1. Workers processing chickens on an assembly line. Minority workers and women are overrepresented in entry- 
level jobs like this one, in which safety and health hazards are prevalent. Twenty- five workers in a similar chicken- processing 
plant died in 1991, when few workers were able to escape a fire that swept through the plant because the employer had locked 
most of the exit doors. (Photograph by Earl Dotter.)
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contingent workers, informal workers have 
high rates of work- related injuries. Immigrants 
who lack legal authority to work in the United 
States (undocumented immigrants) frequently 
work in informal employment arrangements 
in which they face hazardous conditions. 
Undocumented workers report less knowledge 
of their rights to a safe workplace and signifi-
cant fear of employer retaliation if they were to 
report hazards.16

Workplace Injustice

CASE 3

In 1930, a subsidiary of a large corporation 
contracted with a construction firm to dig a 
3- mile tunnel, the Gauley Bridge, through 
a stone mountain in West Virginia to divert 
the New River and build a hydroelectric 
energy plant. This 2- year project employed 
thousands of workers, at least 75% of whom 
were African Americans, in a county whose 
population was 85% Caucasian. Many of 
these African- American workers came from 
Alabama, Virginia, North Carolina, and South 
Carolina, where work was hard to find then 
(during the Great Depression) and to whom 
the hourly wage of $0.30 to $0.60 was 
acceptable.

The rock through which the workers drilled 
had some of the highest known content of 
crystalline silica. To complete the job quickly, 
the company chose to use minimal water to 
suppress dust levels. One year after the pro-
ject began, the local newspaper published a 
story commenting on “the unusually large 
number of deaths among the colored labor-
ers. The deaths total about 37 in the past 
two weeks.” Although the initial deaths were 
attributed to African- American workers’ poor 
nutritional habits and unusual susceptibility 
to pneumonia, it soon became clear that they 
were dying of acute silicosis. As many as 581 
of the 922 African- American workers who 
worked in the tunnels for at least 2 months 
may have died.17 (See Chapter 22 for a dis-
cussion of silicosis.)

Although the blatant discrimination that is 
described in this case is far less common today, 
disparities persist. For example, in Michigan 

between 1985 and 2010, the incidence rate of 
silicosis over age 40 among African- American 
men was 8.5 per 100,000, compared to 1.6 per 
100,000 for white men.18

Workplace injustice, including abuse, mis-
treatment, discrimination, and harassment, is  
associated with mental and physical health  
problems.19– 21 Workplace discrimination, based 
on race, gender, age, or sexual preference, occurs 
in many forms, including preferential hiring,  
firing, and job placement, as well as coworker 
and supervisor hostility. (See Chapter  14.) This 
discrimination is manifest in the wage and the 
unemployment gaps between African- American 
and white workers. Since 1976, the unemploy-
ment rate for blacks has consistently remained 
about twice that of whites, regardless of edu-
cational attainment. African- American house-
holds earn 40% less than white households. Black 
African Americans are only slightly less likely 
today to live in poverty than they were in 1976.22

Racial and ethnic discrimination is prevalent 
in many workplaces in the United States.23,24 
Experiencing racial insults, both at work and 
elsewhere, and unfair treatment at work have 
been associated with mental health disorders 
among workers and their families.25,26

Beyond its psychological toll, workplace dis-
crimination may lead to differential exposure 
to chemical and physical hazards at work. Job- 
placement discrimination can mean that less- 
favored workers are assigned to more hazardous 
work tasks. For example, a study of immigrant 
poultry workers found an association between 
retaliatory behavior by supervisors and a 10% 
to 30% increase in adverse health outcomes. 
Workers reported that native- born workers were 
given easier and cleaner jobs and that undocu-
mented immigrants were more frequently asked 
to work unpaid overtime or, if they refused, were 
assigned unpleasant tasks.27

Another form of discrimination is workplace 
segregation, in which one group of workers 
disproportionately works in certain jobs with 
a greater risk of psychosocial stress. African 
Americans, especially those in the middle class, 
who perceive that they are in a “black job” expe-
rience greater psychological distress.28 African- 
American and white workers, who worked in 
jobs where more than 20% of the employees 
were African- American, reported poor or fair 
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overall health more often, even after adjusting 
for demographic factors, income, and educa-
tion.29 This segregation is most apparent in many 
lower- status jobs, where workers lack power 
and are disproportionately exposed to hazard-
ous conditions.13 (See Figure 2- 2.) For example, 
three of the six largest occupation groups— with 
more than 1 million workers each— that have 
the highest injury rates are disproportionately 
African- American and Hispanic; maids and 
housekeepers are predominantly female and 
disproportionately Hispanic; health aides are 
predominantly female and disproportionately 
African- American; and manual laborers are 
predominantly male and disproportionately 
African- American and Hispanic.30

CASE 4

A young man, in search of a job, crossed the 
border from his native Mexico to the united 
States. He had a cousin living in Los Angeles, 
who told him that construction jobs were easy 
to obtain. Once he arrived, he found a job 
working as a sandblaster for a small construction 
company. The company did not ask for any offi-
cial documents and paid him informally in cash 
(“under the table”). Although the sandblasting 

created a lot of dust, his employer gave him no 
respiratory protection. To avoid breathing too 
much dust, he tied a bandana around his face, 
as farmworkers in his small home town in rural 
Mexico had done when they sprayed pesticides. 
He earned a good income and regularly sent 
money back to his family in Mexico. However, 
after a few years doing this job, he began 
to cough and wheeze. When he barely had 
enough energy to make it through the work-
day, he saw a doctor who diagnosed him with 
advanced silicosis. unable to work and without 
medical insurance or knowledge of workers’ 
compensation insurance, he returned to Mexico 
and died a few years later.

Many foreign- born immigrant workers 
(Figure 2- 3) face challenges at work that nega-
tively impact their health:

 • They are often targets of racism and other 
forms of discrimination.31

 • They are more likely to be employed in 
service, natural- resources, construction, 
maintenance, production, transporta-
tion, material- moving, and other high- risk 
occupations.

 • Limited English- speaking ability, low job 
skills, and little education make many vul-
nerable to employers who exploit them.

Figure 2- 2. Worker in a commercial laundry. (Photograph by Earl Dotter.)
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 • They are less likely to be informed about 
their rights to a safe workplace and less 
likely to be provided appropriate PPE.12,32

 • They are less likely to be aware of OSHA 
protections.

 • They are more likely to work for employers 
who underreport injuries and illnesses.33

 • They are more likely to be targeted by 
Immigration and Customs Enforcement if 
they are injured on the job.34

Approximately 11 million unauthorized immi-
grants reside in the United States, 8 million of 
whom are in the labor force. Unauthorized 
immigrants may be at high risk for work- related 
injuries and illnesses because their immigration 
status and their need for money drive them to 
take hazardous jobs.  They are more likely to be 
employed as agricultural or construction labor-
ers and less likely to report hazards.16,35,36

CASE 5

The manager of a sausage factory reviewed 
the factory’s annual injury logs and noted that 
female employees were more likely to develop 
MSDs than men. He recalled reading in a 
trade magazine that women are more likely 
to develop carpal tunnel syndrome, and he 

therefore attributed their relatively higher injury 
rate to biological factors. A union safety repre-
sentative also reviewed these injury records and 
decided to investigate further. He inspected the 
sausage- finishing station, where several of the 
injuries had occurred, and observed women 
lifting 40- pound racks of sausages onto a shelf 
that was designed for much taller workers. After 
a short discussion, he learned that these women 
had previously worked in evening- shift jobs, 
which were less stressful ergonomically, but 
they had recently switched to day- shift jobs, in 
order to be home when their children returned 
from school. In order to prevent more injuries, 
the manager worked with the union safety rep-
resentative and the workers to redesign the 
shelf to avoid lifting hazards.

This case illustrates how female workers may 
face discrimination at work. The design of a work 
station may be ergonomically optimal for the 
average male stature, but it may require signif-
icant reaching and awkward postures for short 
female workers, causing them to have more 
ergonomic stresses and increased risk of injury. 
In addition, female workers and their partners 
experience stress due to conflicts between work 
and family responsibilities. For low- wage female 
workers, many of whom are single mothers, the 
challenge of balancing their roles as wage earn-
ers and as mothers is often especially stressful. 

Figure 2- 3. Crab pickers working as “guest workers” in Maryland. (Photograph by Earl Dotter.)
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Women— and people who do not conform to 
typical gender norms— may be harassed or bul-
lied with adverse effects on their mental and 
physical health and safety at work. Sexual harass-
ment of women workers includes gender stereo-
typing, sexist jokes, and demeaning behavior. 
This and other forms of gender discrimination 
can lead to inequities at work:

 • Women are overrepresented in service 
occupations, such as nursing assistants, that 
have high injury rates.

 • In jobs where they are underrepresented, 
like construction and mining jobs (Figure 
2- 4), women may feel the need to prove 
themselves in ways that put them at 
increased risk of injury.37

 • Women are at higher risk than men to be 
exposed to violence at work.38

 • Women may suffer because male physical 
norms are the bases for exposure standards 
and PPE may not be available for women 
(or men) of small stature.37,39

 • Overall, women earn less than men. 
Among low- wage workers who are African- 
American or Hispanic, this income gap is 
even greater.40

Inadequate Government Protection

Government regulations and social- safety- 
net programs have not reduced many of the 
inequities described previously. Many OSHA 
standards on specific workplace hazards have 
become outdated, and the number of OSHA 
inspectors is inadequate to enforce standards. 
(See Chapter 3.)

Some workers, including farm workers 
(Chapter 32A), domestic workers (such as house 
cleaners and home care workers), and, in many 
states, public employees, are often excluded from 
coverage by OSHA. The Fair Labor Standards 
Act of 1938 enabled the U.S. Department of 
Labor to establish regulations limiting work 
hours and prohibiting work after 7 pm on school 
nights for children under age 16 and regulations 
prohibiting children under age 18 (or under 16 
in agricultural work) from performing certain 
tasks, such as operating power- driven wood-
working equipment. However, these regulations 
are frequently violated.41

OSHA enforces regulations in part by con-
ducting inspections in response to worker com-
plaints. Nonunion workers, immigrant workers, 
and workers with limited English- language skills 
face barriers in making complaints or participat-
ing in inspections. When OSHA requests input 
on new regulations or strengthens existing ones, 
these workers are often not represented.

Low- income workers without health insur-
ance who are injured at work often have to pay 
for their medical expenses. As one study found, 
Hispanic construction workers are half as likely 
as non- Hispanic white construction workers 
to be covered by workers’ compensation for a 
work- related injury and four times more likely 
to pay out- of- pocket expenses— on average, 
almost $2,000.42

Low- wage workers also have less paid sick 
leave. In 2015, for workers whose wages were in 
the bottom quartile, only 41% had access to paid 
sick leave.43 When, as a result, ill or injured work-
ers come to work (instead of staying at home)— a 
situation known as presenteeism— they and their 

Figure 2- 4. Women coal miners. (Photograph by Earl 
Dotter.)
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coworkers may suffer. Low- wage workers with-
out paid sick leave are also less likely to take time 
off from work to care for themselves or sick fam-
ily members.44 When children with, for example, 
upper respiratory infections then go to school, 
they can spread these infections to other chil-
dren. Without paid sick leave to care for an ill 
family member, a worker may be distracted and 
suffer a serious injury.45 (See Figure 2- 5.)

ENVIRONMENTAL HEALTH 
EQUITY

CASE 6

A father from a small community on the out-
skirts of a city testified in court about how, 
for the previous 15 years, a landfill near his 

property had adversely affected his health, his 
family members’ health, and the quality of life 
in his neighborhood. He had smelled odors 
from the landfill and, when the wind blew 
in his direction, he experienced headaches, 
a bad cough, and burning of his eyes, nose, 
and throat. He heard noise from trucks bring-
ing garbage to the landfill and saw rats in the 
woods near the landfill and buzzards flying 
overhead. He did not understand why more 
was not being done to monitor the landfill. 
His family members and many neighbors were 
sick. For 15 years, they complained to the 
local health department and the state environ-
mental protection agency. They learned from 
the EPA that tests of local well water 20 years 
before indicated that the groundwater was not 
safe for consumption; it contained high levels 
of metals and other contaminants that can 
cause cancer, birth defects, and neurological 
disorders. The EPA recommended that any-
one who lived within 2 miles of the landfill not 
drink well water and use the closest publicly- 
regulated drinking water system or drink only 
bottled water.

During testimony from town officials, the 
man learned that city officials knew about  
this contamination long before and had pro-
vided alternate water sources to well- to- do 
people living near the landfill but not to poor 
people, immigrants, or people of color. When 
the judge questioned town officials about their 
actions, they stated that they disseminated 
public notices and held stakeholder meetings 
but no one from the man’s neighborhood had 
responded.

This case is not unique. For over 20  years, 
researchers have demonstrated that many low- 
income populations, communities of color, 
immigrant communities, and other underserved 
populations and marginalized and disenfran-
chised groups live in neighborhoods that expe-
rience disproportionate risks from exposure to 
environmental hazards. These hazards include 
many noxious land uses, such as landfills, incin-
erators, publicly owned treatment works (such 
as sewer and water treatment plants), industrial 
animal operations, hazardous waste sites, chem-
ical factories, power plants, heavily trafficked 
roadways, and other locally unwanted land 
uses.46– 54 The cumulative impact of environmen-
tal injustice, due to the spatial concentration of 

Figure 2- 5. Part- time workers, like this man holding his 
son, often work for low wages and little or no benefits in 
precarious work situations. (Photograph by Earl Dotter.)
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environmental hazards, factories, and noxious 
land uses, leads to increases in adverse health 
outcomes and community stress as well as lower 
quality of life and community sustainability. (See 
Chapters 15, 16, and 18.)

In the 1980s, the Environmental Justice 
Movement arose to address the disproportion-
ate burden of environmental exposures on low- 
income and minority communities.46,47 It raised 
awareness of the many environmental and 
health issues that they faced and asked the fed-
eral government to respond. Two groundbreak-
ing studies provided the initial evidence that 
supported claims of grassroots activists who had 
been fighting against environmental injustice in 
many places across the United States.

The first study, by the General Accounting 
Office in 1983, Siting of Hazardous Waste 
Landfills and Their Correlation with Racial and 
Economic Status of Surrounding Communities, 
examined the distribution of landfills in EPA 
Region IV (eight southeastern states); it found 
that (a) most residents in 75% of communities 
containing large hazardous waste landfills were 
African-American and (b) African Americans 
were overrepresented in communities with 
waste sites.55

The second study, by the Commission for 
Racial Justice of the United Church of Christ in 
1987, Toxic Waste and Race in America, demon-
strated that (a) in ZIP codes without a toxic facil-
ity, less than 12% of the residents were persons 
of color; (b) in those with only one toxic facility, 
24% of the residents were persons of color; and 
(c) in those with multiple toxic facilities or one 
of the five largest landfills, 38% of residents were 
persons of color.56 The study found that 60% of 
African-Americans and Hispanics resided in 
communities with toxic waste sites.

The Toxic Wastes and Race at Twenty report, 
a follow- up to the 1987 study that was released 
in 2007, provided additional evidence about 
the disproportionate burden on disadvantaged 
populations of environmental hazards, indus-
trial facilities, and unhealthy land uses.52 The 
report demonstrated that, nationally, people of 
color are approximately three times more likely 
to live in neighborhoods that host a commer-
cial hazardous waste facility than whites. The 
study found that (a)  more African Americans, 
Hispanics, and Asians reside in neighborhoods 

that “host” toxic facilities than in “non- host” 
neighborhoods and (b)  in metropolitan areas, 
more poor people live in host neighborhoods 
than non- host neighborhoods.

There is now a large body of literature on 
environmental justice, which has documented 
the disproportionate burden on poor popula-
tions, people of color, and other disadvantaged 
groups of environmental hazards, including 
unhealthy land uses (such as hazardous waste 
sites and landfills), refineries and petrochemi-
cal plants, other industrial facilities, and major 
highways.46,47,49

Environmental Injustice

CASE 7

At a community meeting in a poor segregated 
neighborhood, its primarily Latino, African- 
American, and Asian residents discussed gov-
ernment plans to build another highway in 
the neighborhood. The neighborhood already 
had much motor- vehicle traffic and associated 
air pollution, causing asthma and other respi-
ratory problems for many residents. During 
summers, many “ozone- alert” days made 
children and elderly residents stay inside, and 
heat waves caused many hospitalizations for 
heat stroke and other disorders. Residents 
complained of diesel smoke from trucks that 
drove through the neighborhood and tran-
sit and school buses that idled throughout 
the day.

A Department of Transportation official at 
the meeting stated that an environmental 
impact assessment projected that the planned 
highway would not increase air pollution. 
Town officials stated that the new highway 
could help promote economic development 
and attract new industries, businesses, and 
consumer traffic. A local physician reported 
that many of his young patients had asthma 
and many of his adult patients, especially 
those who lived near bus stops and highway 
exit ramps, were experiencing respiratory and 
cardiovascular problems. Some residents, who 
lived near an incinerator that released air-
borne pollutants, observed that the building 
of highways in the neighborhood had been 
accompanied by the construction of polluting 
factories.
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Asthma, a prime example of health disparities 
resulting from environmental injustice,49 is more 
prevalent among people of color than white peo-
ple. (See Chapter 22.) CDC has documented the 
following disparities in asthma in the United 
States:57

 • In 2014, the asthma prevalence rate for 
Puerto Ricans (16.5%) was more than twice 
the rate for all Hispanics (6.7%) and signifi-
cantly higher than the rate for whites (7.6%) 
and African Americans (9.9%).

 • The asthma prevalence rates for Hispanic 
children (8.5%) and African- American 
children (9.9%) were higher than the rate 
for white children (7.6%). The rate for 
Puerto Rican children (23.5%) was signif-
icantly higher than for any other racial/ 
ethnic group.

 • In 2010, the rate of hospital inpatient dis-
charges for asthma was 29.9 per 10,000 for 
African Americans and 8.7 per 10,000 for 
whites.

 • In 2014, the asthma mortality rate for 
African Americans was 25.4 per million, 
compared to the rates for whites (8.8 per 
million) and Hispanics (7.7 per million).

Multiple factors likely account for higher rates 
of asthma among people color:

 • Residence in areas with high exposure to 
fine particulate matter (PM2.5)

 • A  high burden of social stressors, includ-
ing unstable employment and community 
violence58

 • Limited access to quality medical care.

Studies have demonstrated the relationship 
between environmental hazards and adverse 
pregnancy outcomes as well as disorders of 
children. For example, residential proximity to 
environmental hazards increases the risks for 
preterm birth, low birthweight, and birth defects, 
as well as childhood cancer and autism.59,60

Residential Segregation

Residential segregation leads to disproportion-
ate exposure to environmental risk factors— 
physical, social, and economic— that adversely 

affect health and lead to health disparities in 
both urban and rural areas.46– 49 In many urban 
areas, social, economic, and political forces 
along with historical patterns of community 
development, disinvestment, industrialization, 
and zoning and planning (including for highway 
development and expansion) have segregated 
populations of color in impoverished communi-
ties that have few resources and increased envi-
ronmental risks.46,47 Redlining (a discriminatory 
practice by which banks and insurance compa-
nies refuse or limit loans, mortgages, or insur-
ance within specific geographic areas, especially 
inner- city neighborhoods) and other forms of 
institutional discrimination have also contrib-
uted to segregation of disadvantaged popula-
tions.48,50,51 In these communities, relatively few 
municipal services are available, infrastructure 
has deteriorated, and the physical and natural 
environments have been eroded.58 Many segre-
gated populations are exposed to high levels of 
criteria air pollutants, such as carbon monox-
ide, particulate matter (PM), sulfur dioxide, and 
oxides of nitrogen, released from vehicles and 
factories in or near these neighborhoods.49 (See 
Chapter 15.) Exposure to these pollutants can 
cause lung cancer or nonmalignant respiratory 
disorders, such as asthma.46,47,49 For example, 
studies in metropolitan areas with black– white 
segregation have shown that African Americans 
are exposed to higher levels of sulfur dioxide, 
PM, and ozone.2,47 In addition, segregation is 
associated with (a) greater exposure of popula-
tions of color to hazardous air pollutants and (b) 
increased risk of cancer, even after controlling 
for socioeconomic status.

Segregated communities are characterized by 
concentrated poverty, limited economic infra-
structure, and low- quality social services and 
medical care. These factors act synergistically to 
raise levels of stress, increase vulnerability, and 
limit capacity of burdened populations to over-
come disease and increase health status.46– 49

Community Planning  
and Development

Many factors have contributed to inequita-
ble development in urban, suburban, and rural 
areas in the United States, including suburbani-
zation (population movement from within cities 
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to the rural- urban fringe, which leads to urban 
sprawl), discriminatory housing policies, segre-
gation, massive highway construction, deindus-
trialization, and poor zoning and planning.48,50 
As a result, many areas have been divided by 
race, ethnicity, and socioeconomic status, creat-
ing environmental injustice. The segregation and 
spatial variation in planning and development 
in communities with different racial, ethnic, and 
socioeconomic composition have arisen from 
conditions and policies in different time peri-
ods. These conditions and policies have included 
Jim Crow policies in the South— state and local 
laws enacted between 1876 and 1965 that man-
dated racial segregation in all public facilities 
with a supposedly “separate, but equal” status 
for African Americans. They limited access for 
non- whites to low- interest home loans and they 
enabled exclusionary zoning, racial covenants, 
and redlining.50 The uneven nature of commu-
nity planning, zoning, and development has led 
to fragmentation (the division of metropolitan 
areas into multiple smaller municipal districts); 
gentrification (the restoration of run- down urban 
areas by the middle class, resulting in the dis-
placement of low- income residents); and sprawl 
and the spatial concentration of environmental 
hazards and unhealthy land uses in communities 
affected by environmental injustice. Spatial frag-
mentation and gentrification have limited sus-
tainable economic development, which, in turn, 
has adversely affected the quality of schools, 
housing, transportation, civic engagement, and 
social climate. (See Chapter 34.)

Although zoning and planning are sometimes 
perceived as objective processes, they actually 
are highly political, class- conscious practices. 
Early in the 20th century, zoning became wide-
spread in the United States because it effec-
tively regulated land use, making it difficult or 
impossible for less affluent people to cross com-
munity boundaries. For example, in New  York 
City, zoning was a social and political process, 
in which much of Bronx, Brooklyn, and Queens 
was zoned as unrestricted, which promoted— for 
economic reasons— development of hazardous 
industrial facilities in poor and working- class 
areas.61 Zoning and race were closely related. 
For example, the Bronx had the highest concen-
tration of poor and minority residents as well as 
large increases in areas zoned for manufacturing, 

which exposed nearby residents to dispropor-
tionate amounts of environmental toxicants. In 
contrast, more affluent Manhattan had the great-
est decrease in manufacturing. This zoning pat-
tern also occurred in Chicago, Atlanta, Detroit, 
Los Angeles, and other U.S. cities.

New movements in planning and commu-
nity development, including new urbanism (an 
urban- design movement that focuses on the 
development of walkable communities) and 
smart growth (an urban planning approach that 
focuses on concentrated growth; mixed- use 
development; and compact, walkable, pedes-
trian- friendly, transit- oriented neighborhoods 
to reduce sprawl and improve neighborhood 
sustainability) have been adopted by planners, 
local government officials, architects, and envi-
ronmental organizations to improve health, sus-
tainability, and quality of life in neighborhoods, 
towns, and cities. (See Chapter 34.) These move-
ments have not gone far enough in addressing 
environmental injustice and social inequalities, 
and they may lead to more segregation, gentrifi-
cation, and uneven planning, zoning, and devel-
opment.48,50 For example, the adverse social, 
economic, environmental, and health impacts 
of urban revitalization on disadvantaged popu-
lations are evident in the destruction of core 
urban neighborhoods in large cities and dis-
placement of underserved and disadvantaged 
residents. Therefore, economically advantaged 
populations, who benefitted disproportionately 
from suburbanization, may benefit dispropor-
tionately from new revitalization efforts, while 
historically disadvantaged populations may be 
adversely affected.50 Without equity- based pol-
icies, the elimination of environmental injustice 
and health disparities in disadvantaged commu-
nities through new forms of planning and com-
munity development may not occur.

Inequitable zoning, planning, and commu-
nity development contribute to lack of access to 
basic amenities, such as sewer and water infra-
structure, good housing, parks, green space, 
recreational facilities, and pedestrian- friendly 
residential environments in rural areas and 
small towns.48,50,51,62 The problems of unjust 
transportation planning and urban sprawl have 
been studied in Atlanta,63,64 revealing how trans-
portation inequities can contribute to environ-
mental injustice and public health problems. 
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There is also a high concentration of pathogenic 
infrastructure, such as fast- food restaurants, 
liquor stores, and check- cashing facilities, in 
poor neighborhoods and communities of color 
in southern states and large cities.65,66

The Built Environment

CASE 8

A mother of three children attended a parent– 
teacher association meeting at a local junior 
high school to find out more information 
about its new garden. Her children had come 
home after school a few weeks before excited 
about a new school program in which students 
would have physical activity and eat organic 
produce from the school’s garden or the local 
farmers’ market. At the meeting, the mother 
was shocked to learn that the program was 
established because of high rates of obesity and 
diabetes among students. Two of her children 
were overweight and one had been diagnosed 
with diabetes at age 10. A local professor stated 
that her neighborhood was a food desert, with 
no supermarkets or grocery stores and fresh 
fruits and vegetables available only at a gas sta-
tion’s convenience store. The professor stated 
that the neighborhood had poor access to 
mass transit, preventing residents from having 
access to supermarkets in other locations, but 
an excessive number of fast- food restaurants. 
The mother recalled how often she bought her 
children hamburgers and French fries from a 
nearby fast- food restaurant.

In response to the professor’s assertions, a 
community leader stated that the neighborhood 
was not a food desert, but rather that it had 
been impacted by environmental injustice and 
food apartheid. She said she had been working 
for 20 years to try to bring about better com-
munity development and more supermarkets, 
but that politicians countered that the neigh-
borhood could not support a supermarket or 
even a medium- sized grocery store. However, 
she noted that some progress had been made in 
turning empty lots into community gardens and 
cleaning up many of the parks.

The lack of positive and health- promoting 
features in the built and social environments, 

which contributes to health inequalities, is 
a major concern for communities affected 
by environmental injustice.48 For example, 
low- income neighborhoods, urban neighbor-
hoods, and neighborhoods that are predom-
inantly African-American have less access to 
supermarkets than wealthier neighborhoods, 
suburban neighborhoods, and those that are 
predominantly white.65 The presence of super-
markets is associated with better diets and lower 
rates of overweight, obesity, and hypertension. 
In many segregated and fragmented areas, the 
lack of health- promoting food resources creates 
a food desert, which is made worse by limited 
transportation opportunities for local residents. 
Many of these poor segregated communities do 
not have access to personal vehicles or reliable 
public transit, which limits access to distant 
supermarkets. These environmental restraints 
and overabundance of food outlets in conve-
nience stores and gas stations adversely affect 
diet, lifestyle, and risks for obesity, cardiovascu-
lar disease, and diabetes.48,50 (See Chapter 34.)

Poor neighborhoods and communities of 
color impacted by environmental injustice are 
also less likely to have access to opportunities for 
physical activity, including green space, parks, 
and recreational facilities.66 Even when there are 
facilities, other factors, such as poor neighbor-
hood aesthetics and safety, limit physical activity 
in these neighborhoods. Limited access to medi-
cal care and lower quality of care adversely affect 
health and increase disparities in disadvantaged 
neighborhoods.58 Being both disadvantaged and 
medically underserved means that residents are 
likely to have higher rates of chronic illnesses, 
drug abuse, mental health problems, unhealth-
ful behaviors, lower childhood immunization 
rates, and more hospitalizations for preventable 
diseases than people living elsewhere. In addi-
tion, poor and minority communities impacted 
by environmental injustice are overburdened by 
health- restricting infrastructure with environ-
mental pathogens.48 Poor and minority commu-
nities have more access to fast- food restaurants 
and stores selling alcohol and tobacco and are 
more frequently targeted by advertisements for 
fast food, alcohol, and tobacco.

The local environment in disadvantaged 
communities, especially those affected by 
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environmental injustice, has adverse impacts on 
quality of life, lifestyles, and behaviors. Taken 
together, the differential burden of increased 
exposure to environmental pathogens and 
decreased access to health- promoting resources 
have important implications for promoting pub-
lic health and addressing environmental health 
disparities in these communities. The presence 
of environmental pathogens in a community can 
limit the ability of agencies to promote public 
health because these pathogens may create com-
munity stress or promote negative health behav-
iors. In addition, these pathogens may act as 
sources of pollution. And, because these commu-
nities have little or no access to health- promoting 
infrastructure, such as parks, open space, and 
healthcare facilities, policies to reduce environ-
mental health disparities may be unsuccessful.

APPROACHES TO DECREASING 
OCCUPATIONAL AND 

ENVIRONMENTAL HEALTH INEQUITIES

Occupational and environmental health inequities 
are difficult to reduce, given the complex social, 
political, and economic forces that have created 
and sustained them. Successful interventions often 
require developing partnerships with community- 
based and other organizations that develop 
knowledge and insights about the problems and 
commitment to creating sustainable change.

Labor Unions

Labor unions have been important partners for 
occupational health practitioners and research-
ers in improving workplace safety and health. 
Many unions have health and safety staff who 
help members understand the hazards they are 
facing and work with managers to improve condi-
tions. Unions help members engage in employer 
health and safety programs through joint labor- 
management health and safety committees and 
provide safety training through jointly funded 
programs. Occupational health practitioners 
have assisted labor unions in training work-
ers to be knowledgeable and active members 
of these committees, such through the Worker 
Occupational Safety and Health Training and 

Education Program, funded by the California 
workers’ compensation program. Unions have 
helped establish federal funding for the medical 
surveillance and compensation of workers who 
have experienced extreme work- related expo-
sures. The Black Lung Compensation Program 
for disabled miners, the Energy Employees 
Occupational Illness Compensation Program, 
and the 9/ 11 World Trade Center Worker Health 
Program are examples of such surveillance and 
compensation programs. Unions also part-
ner with researchers to investigate problems. A 
study showing that hotel housekeeping workers 
had high rates of back injuries due to heavy lift-
ing, helped the workers’ union negotiate work-
load reductions, which reduced the occurrence 
of back injuries.67

Worker Centers

The growing number of immigrant workers and 
their advocates, including faith- based organiza-
tions, have established community- based worker 
centers. Although these centers are not recog-
nized as workers’ representatives for the purposes 
of collective bargaining, as labor unions are, 
they organize and advocate for better working 
conditions. For example, the CLEAN Carwash 
Campaign has integrated occupational and envi-
ronmental health issues into its campaign to 
combat wage theft and raise the minimum wage 
among the 10,000 mostly immigrant “carwash-
eros” in Los Angeles.68 As another example, stu-
dent interns in the national Occupational Health 
Internship Program worked with worker centers 
to interview workers, research chemical hazards, 
and support an outreach program to prevent 
heat- related illnesses and inform outdoor work-
ers of their rights under state law to water, shade, 
and rest breaks.69 In some cases, worker centers 
have formed national alliances to advocate for 
policy changes at the state and federal level. One 
such alliance is the National Domestic Workers 
Alliance, which has advocated for state laws sup-
porting the rights of domestic workers. Several 
states have enacted “bills of rights” for domestic 
workers, guaranteeing them written contracts, 
workers’ compensation coverage, maternity 
leave, and/ or other rights, such as adequate time 
and conditions for sleeping.70,71
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COSH Groups

State and regional coalitions for occupational 
safety and health (COSH groups) bring together 
academics, unions, worker centers, and pub-
lic health professionals to provide technical 
assistance to workers; to advocate at the state 
level for better protections; and to honor work-
ers who have died on the job by organizing 
Workers Memorial Day events. The Teens Lead 
@ Work project of the Massachusetts Coalition 
for Occupational Safety and Health, in collab-
oration with the Massachusetts Department of 
Public Health, trains teens to do peer- to- peer 
health and safety training. Working teens orga-
nized through Teens Lead @ Work successfully 
advocated for stronger child labor laws to enable 
the state attorney general to fine employers who 
place teen workers at risk.

Public Health Association

The Occupational Health and Safety (OHS) 
Section and the Environment Section of the 
American Public Health Association address 
equity and social justice issues at its annual 
meeting, through policy development, recogni-
tion of outstanding contributions to advancing 
health equity, and student mentoring. The OHS 
Section developed a curriculum for teaching 
about occupational health equity in colleges and 
schools of public health, which has been posted 
online.72

Community Empowerment 
Projects

An effective approach to increase health 
equity is community- based participatory research 
(CBPR), in which community groups, with their 
grassroots activism, resources, and local knowl-
edge and expertise, collaborate with scientists to 
address local issues.73– 77 This approach allows 
for the research process to be action- oriented, 
thereby increasing and sustaining the commu-
nity’s capacity to address health equity issues as 
well as increasing civic engagement by minority 
and low- income stakeholders.76,77 By creating a 
shared responsibility for research, this approach 
brings equality to the relationships between 
local and scientific experts and ensures that 

community- driven research is locally relevant. 
Many CBPR projects also emphasize the role 
and participation of community youth, which 
creates an intergenerational pipeline of commu-
nity leaders knowledgeable about local health 
and social justice issues.

El Puente and the Watchperson Project, two 
community- based organizations in Brooklyn, 
have engaged in community- driven research 
to address asthma and risks from subsistence 
fish diets. Each organization has built its capac-
ity to collect locally relevant data, working in 
partnership with EPA scientists, and to receive 
training in data- collection methods. Similarly, 
the West End Revitalization Association, a 
community- based environmental justice orga-
nization in Mebane, North Carolina, has devel-
oped a community– university partnership with 
researchers and students, primarily from the 
University of North Carolina at Chapel Hill. 
Community participants have received training 
on data- collection methods to build community 
capacity to address health disparities related to 
sewer and water infrastructure.76,77
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The Roles of Government  
in Protecting and  
Promoting Occupational  
and Environmental Health
Gregory R. Wagner and Emily A. Spieler

This chapter describes a conceptual 
framework for the roles and responsibilities of 
government to mitigate occupational and envi-
ronmental hazards and thereby protect indi-
viduals from resultant injury, illness, or death. 
The focus is on U.S. governmental agencies, but 
the framework is relevant to other countries, 
especially those with democratic forms of gov-
ernment. The general principles described are 
applicable to both occupational and environ-
mental risks, but the specific examples are drawn 
primarily from the workplace.

From the beginning of recorded history, peo-
ple have organized themselves into groups of 
varying size and complexity— from families, to 
tribes, to nation- states, to multi- state nations, 
and ultimately into transnational alliances. 
People organized to protect against external 
threats and to improve the chance that individu-
als within the group and the group itself can sur-
vive and thrive in challenging and potentially 
hostile environments. Modern governments act 
to provide services and protect citizens and other 
residents from external and internal threats, 
including threats to public health and welfare.

The preamble to the U.S. Constitution, for 
example, states: “We the People of the United 

States, in Order to form a more perfect Union, 
establish Justice, insure domestic Tranquility, 
provide for the common defence, promote 
the general Welfare, and secure the Blessings 
of Liberty to ourselves and our Posterity, do 
ordain and establish this Constitution for the 
United States of America.” It is this power of the 
state that underlies laws and policies designed 
to regulate occupational and environmental 
hazards.

The scope of government action varies 
depending on the nature of the challenge and 
the surrounding economic, political, and social 
forces. Consider the following examples:

 • A worker in a small foundry is concerned 
about loud noise, heat, and dust. He has 
recently heard about the cancer risk from 
silica exposure but does not know if this is 
something he should worry about. This is 
the best job available to him, and he does 
not want to “rock the boat.”

 • The parent of a child with asthma is worried 
that stagnant air and exhaust fumes from 
nearby highways trigger attacks. The family 
lives in the northeastern United States and 
has heard that some of the air pollutants 
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they inhale come from coal- burning power 
plants in states to the west.

 • A coal mine operator in the midwestern 
United States is concerned that restrictions 
on power plants burning coal will force him 
out of business and his 120 employees out 
of work.

 • A family that owns a small dry-cleaning busi-
ness learns that the solvent they use to clean 
clothes will soon be unavailable because of 
government restrictions. All substitutes are 
more expensive and would require invest-
ment in new equipment. All of their savings 
are invested in their business. They do not 
know how to address this problem.

In the first two examples, the individuals are 
incapable of acting effectively to resolve their 
concerns adequately. Collective action, often in 
the form of government intervention, is needed 
to provide protection for the worker or for the 
child. This governmental action may be taken at 
the local, state, or national level. The third and 
fourth examples illustrate the competing con-
cern that these same government interventions 
intended to protect the health of the public as a 
whole may also have adverse effects on specific 
individuals or businesses. Some businesses may 
close, with workers losing their jobs; services 
and goods may become more expensive.

Democratically elected governments do not 
take action without justification. Elected rep-
resentatives and governmental agencies have 
the responsibility to investigate the interests of 
stakeholders and to understand their concerns 
and needs, to protect vulnerable people who 
may not be able to protect themselves, and to 
attempt to optimize the results of any action –  or, 
alternatively, to justify any decision not to act. 
Governments are expected— and often legally 
required— to follow the principles of fairness, 
nondiscrimination, constraint, and accountabil-
ity. In public health, laws and policies generally 
attempt to balance individual and corporate 
rights against the best collective public health 
outcome. In this sense, the law serves both as an 
important tool for achieving public health objec-
tives and, at times, as an obstacle. The right of 
workers to a safe working environment— or of 
residents to a safe community— may be com-
promised or balanced against competing rights 
of employers and businesses to due process and 

protection from excessive government intrusion, 
rights established by the U.S. Constitution.

Preventive measures to protect health can be 
developed or implemented by any branch or 
level of government. In the United States, the 
federal government has three co- equal branches, 
each with separate (but interactive) powers and 
responsibilities:

 • The legislative branch enacts legislation 
(laws) and provides resources (through tax-
ation and budget allocation) to implement 
the laws. In the federal government, this 
branch is the Congress, which consists of the 
Senate and the House of Representatives. In 
occupational health, the most important 
federal laws are the Occupational Safety and 
Health Act (OSH Act) and the Mine Safety 
and Health Act (MSH Act). In environ-
mental health, the most important federal 
laws include the Environmental Protection 
Act, the Clean Water Act, the Safe Drinking 
Water Act, the Clean Air Act, and the Toxic 
Substances Control Act.

 • The executive branch, which in the federal 
government consists of the President and 
the executive (Cabinet) agencies, is respon-
sible for implementing the laws enacted by 
Congress and signed by the President. The 
President can also veto (not sign) a law 
passed by Congress; if Congress does not 
override the veto with a supermajority vote, 
the law will not go into effect. The executive 
branch can propose legislation and budgets 
to the Congress. Federal executive agen-
cies include the Department of Labor (in 
which the Occupational Safety and Health 
Administration [OSHA] and the Mine 
Safety and Health Administration [MSHA] 
are located), the Environmental Protection 
Agency (EPA), and the Department of 
Health and Human Services. These executive 
branch agencies develop regulations (also 
known as standards or rules) for implement-
ing the laws and enforcing the standards.

 • The judicial branch (the judiciary) interprets 
the law. The federal courts determine whether 
laws passed by Congress are consistent with 
the U.S. Constitution, and whether actions by 
executive agencies to implement these laws 
are consistent with the U.S. Constitution and 
with the laws as they are passed by Congress.
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State and local governments also have simi-
lar branches. Laws and regulations vary widely 
among states and among local government 
jurisdictions. State legislatures may pass laws 
pertaining to occupational and environmental 
health as long as they are consistent with federal 
laws. (See section on Federalism.)

At any level of government, the develop-
ment and implementation of new laws, regula-
tions, or other policies require recognition of 
the existence of a problem, available solutions, 
financial resources to address the problem,  
and the popular and political will to act. 
Without these elements, action will not likely 
be taken.1 The passage of the Coal Mine Health 
and Safety Act of 1969 illustrates this align-
ment. (See Box 3- 1.)

FRAMEWORKS 
FOR GOVERNMENT ACTION

Governments have a variety of tools to improve 
prevention of occupational and environmental 
illnesses and injuries. Once a problem is iden-
tified and a commitment is made to address it, 
people within the government consider options 
for interventions. Their objective, as a rule, is to 
prevent disease or injury in the least coercive and 
most economical manner possible. Government 
options, ranging from the least to the most coer-
cive, are described in the following sections.

Disseminating Information

The least costly action for a government may be 
to disseminate existing information to those who 

can take useful action. This process may take the 
form of information releases through the news 
media and social media; targeted distribution to 
individuals, employers, or communities affected 
by the problem; or participation in public meet-
ings or scientific conferences.

The government can, for example, simply 
make administrative data, such as injury and 
illness reports, results of worksite inspections, 
or data on air and water quality, available to 
anyone who knows how to access these data 
through governmental agency websites and 
portals. Federal data are available at www.data.
gov. Health and medical publications by gov-
ernment scientists and others can be accessed 
through the National Library of Medicine. The 
effectiveness of this kind of passive dissemi-
nation depends both on the willingness of the 
government to make information available, 
on people’s knowledge that the information 
exists, and on their skills and access to tools 
that enable the target audience to utilize the 
information.

Governments may also send messages about 
specific issues to particular stakeholders. The 
underlying assumption of this type of aware-
ness campaign is that informed stakeholders 
who can take action are more likely to act if 
they better understand the issue and the con-
sequences of inaction. For example, MSHA’s 
annual press releases, mailings to mine facil-
ities, and postings to websites remind miners 
and operators at underground coal mines of the 
increased risk of mine roof falls during the late 
fall and early winter.

Governments may also alert the public to 
enforcement actions that have been taken 

Box 3- 1. Alignment of Political Forces 
for Protective Legislation

The passage of the federal Coal Mine Health and Safety 
Act in 1969 was one of the best examples of the alignment 
of political forces resulting in protective legislation. Coal 
mining has always been both unsafe and unhealthy. But 
coal mining takes place out of sight and out of the con-
sciousness of most Americans— in rural, sparsely popu-
lated, and, often, economically depressed areas.

This invisibility changed when, in 1968, a fire and 
explosion ripped through the Farmington Coal Mine 
near Fairmont, West Virginia, trapping and ultimately 
killing 78 miners. For weeks, national television news 

programs covered this tragedy, with daily pictures and 
stories documenting the anxiety of miners’ families— 
and eventually their grief when rescue attempts were 
abandoned.

This recognition of the hazards of coal mining came 
at a time of social and political activism— supporting the 
Civil Rights Movement and opposing the Vietnam War. 
In addition, coal miners, supported by the work of pub-
lic health professionals, had been organizing demonstra-
tions to bring attention to the disabling, life- threatening 
lung diseases afflicting coal miners. The result was the 
passage of comprehensive legislation to protect and com-
pensate coal miners, establish medical surveillance, and 
promote prevention- focused research.

 

 

 

http://www.data.gov
http://www.data.gov


44 SECTION I :  INTRODuCTION

against entities that have violated rules. For 
example, they may provide information to the 
public about the nature of violations, harms 
caused, and fines and other actions it has taken 
to punish a violator. This public communication 
informs other actual or potential violators that 
they too might be held accountable and have 
their reputations tarnished. This strategy, some-
times called public shaming, has been shown to 
be effective in modifying employer behavior.2

Generating and Communicating New 
Information

Government agencies can generate— and then 
disseminate— new information by conduct-
ing or supporting research or by gathering and 
performing new analyses of existing data. For 
example, the National Institute for Occupational 
Safety and Health (NIOSH), established by the 
same legislation that created OSHA, is charged 
with developing new information about occu-
pational hazards and the methods for control-
ling them. NIOSH conducts research, financially 
supports non governmental research, and makes 
recommendations to OSHA, state government 
agencies, employers, workers, and others on the 
best approaches to recognize and control work-
place hazards. The EPA, the National Center 
for Environmental Health (part of the Centers 
for Disease Control and Prevention), and the 
National Institute of Environmental Health 
Sciences (part of the National Institutes of Health) 
conduct and support research on environmental 
hazards. Other government agencies, such as the 
Department of Energy, may support research that 
can be used to inform the public about occupa-
tional and environmental health and safety haz-
ards. The results of all relevant scientific research 
inform government decisions concerning new 
and existing regulations and other policies.

Providing Guidance and 
Advocating for the Establishment 
of Improved Norms

Government agencies routinely communicate 
nonenforceable guidelines or recommendations 
to reduce risk based on the best available infor-
mation. For example, NIOSH is legislatively 

mandated to develop and update recommended 
exposure limits for toxic substances found in 
workplaces. While these guidelines do not set 
legally- enforceable limits, they nevertheless 
provide information to employers and workers 
about risks that may be inadequately regulated 
(either because there is no rule or because new 
information has shown that the legal limit is not 
adequately protective) and ways in which these 
risks can be reduced.

Many agencies charged with health protec-
tion also produce and communicate recommen-
dations for improved practices. For example, 
OSHA and NIOSH have jointly issued guidance 
for protecting workers in hot environments. 
The EPA has issued many guidance documents 
advising employers and communities on ways to 
comply with environmental regulations. While 
guidelines are not legally enforceable, a govern-
ment agency can encourage establishment of 
new norms of exposure or activity and facilitate 
voluntary implementation of preventive mea-
sures by issuing guidelines (recommendations). 
In addition, government agencies may some-
times issue guidelines when there is sufficient 
information to encourage action on a significant 
problem, but there are barriers to developing 
formal regulations.

The government may also certify the adequacy 
of certain protective approaches. For exam-
ple, NIOSH tests respiratory protective devices, 
classifies them, and certifies that specific mod-
els perform as advertised in the environments 
where they are intended to be used. Individuals 
or companies can use this certification to deter-
mine what equipment to purchase and use for 
protection against workplace hazards. When 
regulations mandate use of respiratory protec-
tion, only certified respirators may be used.

Providing Incentives for Health 
Protective Actions

The government may establish incentives for 
employers to voluntarily adopt measures for 
protection of health. For example, the OSHA 
Voluntary Protection Program encourages 
employers to develop and implement compre-
hensive health and safety management programs 
relevant to their industry and enterprise.
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Tax policy is frequently used to encourage 
voluntary adoption of societally- desirable prac-
tices. For example, businesses and individuals 
may be given subsidies in the form of credits 
against taxes if they spend money on solar pan-
els for generation of clean energy or on more 
efficient heating or air- conditioning systems. 
Favorable tax treatment may encourage the pur-
chase of new, safer equipment. The tax code may 
provide incentives for specific actions without 
penalizing those who cannot— or choose not 
to— take advantage of the incentives.

Establishing and Enforcing Standards 
and Regulations

Formal enforceable regulations, which are pro-
mulgated by the executive agencies, are essential 
tools for reducing occupational and environmen-
tal health and safety risks. Without regulations, 
employers and businesses may not have suffi-
cient motivation and may lack adequate finan-
cial incentive to reduce these risks. For example, 
much of the cost of occupationally related deaths 
and disabilities is externalized from workplaces, 
and the costs are borne by entities other than the 
employer.3,4

Effective regulatory intervention requires all 
of the following:

 1. A law that sets out the principles and justi-
fication for regulation

 2. An agency with expertise to decide what 
hazards warrant intervention and to develop 
specific rules governing intervention

 3. Enforcement methods to ensure adequate 
compliance with both general and specific 
regulatory requirements

 4. Dissemination of information to affected par-
ties regarding the regulatory requirements

 5. Protection of workers or community 
members who initiate and participate in 
enforcement activities.

Because establishing regulations (standard 
setting) and implementing them (inspection and 
enforcement) are central to the federal govern-
ment’s role in preventing occupational and envi-
ronmental illnesses and injuries, the following 
section describes this approach in detail.

THE U.S. REGULATORY SYSTEM

Occupational Safety 
and Health

The two primary federal laws governing occupa-
tional safety and health are the OSH Act,4 which 
covers general industry, and the MSH Act,5 
which covers coal, metal, and non- metal mining 
as well as quarrying. Other federal laws govern 
health and safety in specific industries, including 
railroads, trucking, nuclear energy, and agricul-
ture (for pesticide use).

The Occupational Safety  
and Health Act

Until 1970, there was no comprehensive federal 
law concerning occupational safety and health 
in general industry. Early in the 20th century, 
the U.S. Supreme Court even limited the right 
of states to regulate working conditions. But the 
understanding of the federal government’s pow-
ers changed during the first half of the 20th cen-
tury. A  broader interpretation of the Interstate 
Commerce Clause of the U.S. Constitution 
meant that Congress could enact federal laws in 
a wide variety of areas, including occupational 
and environmental health. In response to grow-
ing public concern about workplace hazards, in 
1970 Congress passed, and President Richard 
Nixon signed, the OSH Act. Congress justified 
the law on economic grounds, noting that occu-
pational injuries and illnesses impose a substan-
tial burden on interstate commerce with lost 
production, wage loss, medical expenses, and 
payment for disability compensation.

The OSH Act expresses a lofty goal:

To assure safe and healthful working conditions for 
working men and women; by authorizing enforcement 
of the standards developed under the Act; by assisting 
and encouraging the States in their efforts to assure 
safe and healthful working conditions; by providing 
for research, information, education, and training in 
the field of occupational safety and health; and for 
other purposes.

The Act also states that any regulation pertain-
ing to toxic materials or harmful physical agents 
must assure, to the extent feasible, that no work-
ers will suffer impairment of health or functional 
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capacity even if they have regular exposure to a 
hazard for their entire working lives.

The OSH Act established two agencies: OSHA 
to develop regulations (standards) and enforce the 
law and NIOSH to perform research and provide 
OSHA with scientifically based recommenda-
tions. OSHA promulgates regulations that cover 
specific hazards and issues orders (citations) to 
employers who are not in compliance with the 
law. The OSH Act created a separate adjudicatory 
body, the Occupational Safety and Health Review 
Commission (OSHRC), to settle disputes when 
employers challenge OSHA enforcement actions. 
The OSH Act permits enforcement of OSHA 
regulations by state agencies in certain circum-
stances. (See the later discussion of federalism to 
understand the interaction between federal and 
state government agencies.)

The primary focus of OSHA is the responsi-
bility of employers to maintain safe workplaces. 
To comply with the law, every employer has two 
primary duties:  (a)  to furnish each employee 
employment and a place of employment that are 
“free from recognized hazards that are causing 
or are likely to cause death or serious physical 
harm” (in compliance with the General Duty 
Clause) and (b)  to comply with occupational 
safety and health standards promulgated by 
OSHA. Employees also must comply with regu-
lations relevant to their own individual actions 
and conduct.

Even if there is no specific standard that regu-
lates a hazard, the General Duty Clause obliges 
employers to provide safe workplaces. Because 
the process of setting standards (promulgating 
regulations or making rules) is very slow, the 
General Duty Clause has special significance. 
OSHA can cite employers under the General 
Duty Clause for hazards not covered by other 
regulations and for more generalized serious 
hazards.

OSHA may develop a standard when an 
assessment demonstrates that a hazard is (a) suf-
ficiently widespread and (b)  causes illnesses or 
injuries that can be reduced or controlled by 
methods that are technologically and econom-
ically feasible. OSHA promulgates permanent 
standards, interim standards, and emergency 
temporary standards.

When the OSH Act was passed, it autho-
rized the initial issuance of interim standards, 

without adhering to the formal rulemaking 
procedure required for new permanent stan-
dards. These interim standards, known as 
consensus standards, were based on existing 
recommendations from professional organi-
zations or existing rules developed under old 
laws. In 1971, OSHA promulgated 4,400 fed-
eral consensus standards under this rulemak-
ing authority. The interim standards remained 
in effect until revoked or revised using the pro-
cedure for new permanent standards. OSHA’s 
power to set interim standards expired in 1973. 
Because OSHA has had difficulty in issuing 
permanent standards, many of these initial 
standards are still in effect.

Since 1973, OSHA has been authorized to 
issue only permanent standards or emergency 
standards and must meet strict substantive and 
procedural requirements. In order to issue a per-
manent standard, OSHA must demonstrate all 
of the following:

 1. The targeted hazard, if left unregulated, 
would pose a significant risk of injury or 
death. In developing standards, OSHA, in 
response to judicial decisions, has decided 
not to propose new standards without sci-
entific evidence that shows that workers 
exposed to the substance or hazard for their 
working lifetimes will experience at least a 
one- in- a- thousand (0.1%) risk of death or 
serious harm.

 2. The proposed change (such as reduction in 
exposure or change in workplace design) 
will result in a demonstrable reduction in 
this risk.

 3. The imposed regulation is based on the best 
available scientific information.

 4. The proposed regulation is both techni-
cally and economically feasible. (Economic 
feasibility focuses on the viability of an 
entire industry, not individual employers in 
that industry.)

Permanent standards, particularly those that 
regulate toxic substances, are often quite com-
plex. They set exposure limits, identify spe-
cific methods for hazard control, and mandate 
required training of workers. Several health 
standards also require medical monitoring to 
try to identify workers with excessive exposure 
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or subclinical disease and provide them with 
therapeutic or preventive interventions. (For 
example, the OSHA lead standard provides for 
temporary transfer for workers who have ele-
vated blood lead levels to jobs with lower or no 
lead exposure.)

To issue a permanent standard, OSHA must 
follow a strict administrative process, set out 
in the Administrative Procedures Act, which 
requires:

 1. Publication of an initial intent to engage in 
rulemaking

 2. Publication of the proposed standard
 3. A sufficient period for the agency to receive 

comments and hold public hearings
 4. Finally, promulgation of the final rule, 

including the agency’s justification and 
responses to the comments.

Standards are then subject to rigorous judicial 
review if challenged by an affected party. Every 
recent OSHA and MSHA standard has been 
challenged by businesses, business associations, 
or unions. The judicial review process can be 
lengthy. (Some of the steps in the standard- set-
ting process are illustrated in Figure 3- 1.)

Without conducting hearings or using advi-
sory committees, OSHA may issue a temporary 
emergency standard, which is effective immedi-
ately upon publication. To do so, OSHA must 
show that “employees are exposed to grave dan-
ger from exposure to substances or agents deter-
mined to be toxic or physically harmful or from 
new hazards” and that the standard “is necessary 
to protect employees from such danger.” A tem-
porary emergency standard can be in effect only 
for 6 months. OSHA has, since 1971, issued only 
nine temporary standards, five of which were 
rescinded when they were successfully chal-
lenged in court.

Enforcement

All federal health and safety laws are based 
on the concept of preinspection compliance. 
The laws assume that employers will comply 
in order to prevent illnesses and injuries— not 
that the agencies will be able to inspect every 
employer before an illness or injury occurs or 
that deterrence will be achieved by punishment 
after it occurs.

OSHA is not required to inspect the work-
places of every employer. Fines for violations 
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Figure  3- 1. Steps in federal rulemaking for significant rules (over $100  million annually in costs or new policy issues). 
Note. OIRA, Office of Information and Regulatory Affairs. (Project on Government Oversight.)
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are relatively low, and criminal sanctions are 
limited. The OSHA inspection force is also very 
small compared to the breadth of its jurisdiction; 
there are 2,200 federal and state inspectors (com-
pliance officers) responsible for the health and 
safety of 130 million workers, employed at more 
than 8 million worksites in the United States— 
about one for every 59,000 workers. According 
to one analysis, OSHA is able to inspect each 
U.S.  workplace about once a century, on aver-
age, with current staffing levels.6 Given these 
constraints, expecting and requiring employ-
ers to comply with the OSH Act before or in the 
absence of an inspection is the only possible 
approach that will result in effective prevention.

OSHA is empowered to enter and inspect 
workplaces, to levy civil penalties, and to bring 
criminal actions against employers for fail-
ing to comply with either specific standards 
or the General Duty Clause. Compliance offi-
cers from OSHA’s regional and district offices, 
located throughout the United States, inspect 
workplaces to determine if employers are in 
compliance with all applicable standards and 
the General Duty Clause. OSHA’s operating 
procedures are set out in its field operations 
manual, which includes guidelines for selecting 
workplaces to be inspected and procedures for 
inspections, preparation of citations, and assess-
ment of penalties.

The OSH Act established the following gen-
eral priorities for inspections:

 1. Imminent danger investigations
 2. Investigations of fatalities and catastrophes 

involving three or more employees
 3. Investigations of complaints
 4. Targeted or programmed inspections, gen-

erally in industries where there is particular 
concern due to especially high rates of inju-
ries or toxic exposures

 5. Follow- up inspections (to ensure that an 
employer has achieved full compliance 
after prior inspections). These inspections 
may receive higher priority in high- risk 
industries or when the employer is a repeat 
violator.

When conducting an OSHA inspection, 
the compliance officer first presents creden-
tials to the employer and then conducts an 

inspection tour of the facility (a walkaround). 
If the employer refuses to allow the inspector to 
enter, OSHA will seek an administrative search 
warrant from a federal district court; adminis-
trative search warrants are routinely issued. The 
employer has a right to accompany the inspec-
tor on the walkaround. An employee represen-
tative may also participate in the walkaround, 
although inspections are not invalidated by 
the lack of an employee representative and 
employers are not required to pay workers for 
their time spent on walkarounds. In general, 
workers assert their rights to participate in 
walkarounds more frequently in workplaces 
that are unionized.

After the inspection, the compliance officer 
convenes a closing conference to discuss safety 
and health conditions and possible violations. 
The inspector then returns to the OSHA regional 
or district office and confers with supervisors to 
determine what, if any, citations will be issued. 
All citations provide details regarding the spe-
cific violations, any proposed penalties, and the 
time limits (abatement periods) for the employer 
to correct the violations. Penalties depend on 
the seriousness of the violation. OSHA can bring 
criminal charges in certain circumstances for 
willful violations of standards.

If an imminent danger is present at the facility, 
the compliance officer will inform the employ-
ees and the employer. Although OSHA cannot 
immediately stop any work, OSHA may seek an 
order from a federal district court requiring the 
employer to eliminate the imminent danger. The 
on- site compliance officer has no authority to 
stop any work, no matter how dangerous, with-
out a court order.

An employer has the right to challenge any 
aspect of a citation within 15 working days. In 
contrast, employees and their representatives 
have limited rights; if the employer does not 
challenge the citation, employees can only chal-
lenge the duration of the abatement period. 
However, if the employer challenges the citation, 
the employees’ representative may request for-
mal involvement in the proceedings that follow. 
Administrative law judges within OSHRC hold 
hearings on employer challenges to citations, 
and the Commission rules on appeals of these 
judges’ decisions. Appeals of Commission deci-
sions go to a U.S. Circuit Court of Appeals.
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The employer has no obligation to abate a haz-
ard during any pending challenge to the citation. 
Citations are therefore often settled for reduced 
penalties in order to induce the employer to 
address the hazard at the workplace more quickly.

Voluntary Consultations

Given the vast number of workplaces and the 
shortage of OSHA inspectors, several admin-
istrative programs seek voluntary compliance 
with OSHA regulations. On- site consultation 
services, funded by OSHA, are provided free of 
charge; priority is given to small businesses and 
companies in hazardous industries.

OSHA also operates two programs that give 
special privileges to approved employers includ-
ing exempting them from OSHA programmed 
inspections. Its Voluntary Protection Program 
recognizes employers that have implemented 
effective safety and health management sys-
tems and maintain injury and illness rates below 
national averages for their industries. Its Safety 
and Health Achievement Recognition Program 
recognizes small businesses that operate “exem-
plary” injury and illness prevention programs.

Workers’ Rights under the OSH Act

Under the OSH Act, workers have several rights, 
including:

 • Protection from retaliation for raising 
concerns about safety or notifying their 
employers about injuries

 • Exemptions from being fined for violations 
of the Act found on workplace inspections

 • Limited rights to participate in inspections 
and appeals of citations against employers

 • The right to participate, personally or 
through their unions, in the public process 
for development of new standards.

Mine Safety and Health

Underground mining has long been recognized 
as extremely hazardous. Federal safety and health 
regulation of mining began earlier than in gen-
eral industry. Multiple mining disasters resulted 
in progressively stronger attempts by the federal 
government to improve mine safety. Starting in 

1941, federal mine inspectors were given a legal 
right to enter mines, and, in 1947, the first legally 
enforceable federal mine safety regulations were 
authorized by Congress.

Over time, authority to regulate safety grew 
as did the mandate to inspect and enforce 
regulations. Responding to increasing pub-
lic concerns about the health and safety of coal 
miners, Congress passed the Coal Mine Safety 
and Health Act of 1969. The Act established 
more stringent requirements, including finan-
cial penalties for violations of regulations; a 
limit to coal mine dust exposure; and a health 
surveillance program for coal miners. The Act 
also mandated regular inspection of all mines 
and created a federal compensation system for 
victims of severe lung disease from coal mine 
dust (“black lung” disease). In 1977, after a mine 
disaster in Kentucky caused 27 deaths, Congress 
strengthened mine safety laws by passing the 
Federal Mine Safety and Health Act (the Mine 
Act), which consolidated responsibility for regu-
lating and inspecting coal mines as well as metal 
mines and rock quarrying in MSHA. The Mine 
Act expanded the rights of miners to request 
inspections when they identified hazardous con-
ditions and improved miners’ protection from 
retaliation for expressing concerns about safety 
or health. The Act also enabled MSHA to impose 
severe penalties on mine operations with a “pat-
tern of violations” indicating an unwillingness to 
comply with mining safety laws.

The administrative and adjudicative structure 
of MSHA is similar to that of OSHA. Appeals 
of citations go to the Mine Safety and Health 
Review Commission, a separate agency similar 
to OSHRC.

Reflecting the widely held view that mines 
are more dangerous than other workplaces, 
the Mine Act is stronger than the OSH Act in 
several ways:

 • It provides for mandatory comprehensive 
inspections of all mines:  four times a year 
for all underground mines, twice a year for 
all surface mines.

 • Inspectors have on- site authority to shut 
down an operation if it poses an imminent 
danger to workers.

 • Workers who accompany inspectors on 
walkarounds must be paid for their time.
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 • Fines are higher than in general industry.
 • Employers must abate hazards immediately, 

even if they appeal citations or fines.
 • Protection for workers against retaliation 

is stronger, including an immediate right 
to reinstatement if they are discharged, 
as long as their claims are not viewed as 
“frivolous.”

 • State agencies can establish parallel mine 
safety programs that do not displace 
any federal regulatory or enforcement 
programs.

Environmental Health

In the United States, interest in environmen-
tal protection arose from a commitment to the 
preservation of unspoiled areas of wilderness 
(generally for recreational purposes) and a desire 
to protect people from health threats posed 
by toxic contamination of air, water, and soil. 
Historically, regulatory authority to protect the 
environment had been spread among multiple 
federal and state agencies, without coordination 
or sufficient attention to a scientific foundation 
for environmental policy.

In the 1960s, growing attention to the threat 
of toxic pollutants, in part sparked by the 
book Silent Spring by Rachel Carson, drew 
attention to the hazards posed by DDT and 
other pesticides and encouraged environmen-
tal and political movements that advocated 
for increased environmental protections.7 
In response, President Nixon proposed and 
Congress passed the National Environmental 
Policy Act of 1969 to improve coordination of 
environmental policy formation, regulation, 
and scientific research. The stated goals of the 
Act were to:

 • Fulfill the responsibilities of each genera-
tion as trustee of the environment for suc-
ceeding generations

 • Assure for all Americans safe, healthful, 
productive, and esthetically and culturally 
pleasing surroundings

 • Attain the widest range of beneficial uses of 
the environment without degradation, risk 
to health or safety, or other undesirable and 
unintended consequences

 • Preserve important historic, cultural, and 
natural aspects of our national heritage, and 
maintain, wherever possible, an environ-
ment that supports diversity and variety of 
individual choice

 • Achieve a balance between population and 
resource use, which will permit high stan-
dards of living and a wide sharing of life’s 
amenities

 • Enhance the quality of renewable resources 
and approach the maximum attainable 
recycling of depletable resources.

The Act established the Environmental 
Planning Council and mandated broad responsi-
bilities for assessing the environmental impact of 
federal government activities. The Act was soon 
followed by a reorganization of federal agencies, 
resulting in the consolidation of responsibilities 
related to health protection from environmen-
tal pollution into the EPA. President Nixon, in 
proposing the creation of the EPA, said it was 
needed to:

 • Establish and enforce environmental pro-
tection standards consistent with national 
environmental goals

 • Conduct research on the adverse effects 
of pollution and on methods and equip-
ment for controlling it, gather informa-
tion on pollution, and use this information 
for strengthening environmental protec-
tion programs and recommending policy 
changes

 • Assist others, through grants, technical 
assistance, and other means, in arresting 
pollution of the environment

 • Assist the Council on Environmental 
Quality in developing and recommending 
to the president new policies for the protec-
tion of the environment.

The EPA is responsible for enforcement of sev-
eral laws relating to environmental protection, 
including the Clean Air Act (see Chapter 15), the 
Clean Water Act, and the Safe Drinking Water 
Act (see Chapter 16), as well as laws governing 
hazardous wastes (see Chapter 18) and protec-
tion of endangered species. (Details of these laws 
are described in the cited chapters.)

 



THE ROLES OF GOVERNMENT 51

CONSTRAINTS ON GOVERNMENT 
ACTIONS

Government actions attempt to balance a range 
of conflicting social, political, and economic 
interests. Although the potential for the federal 
government to protect against occupational and 
environmental hazards is broad, there are sub-
stantial constraints, both within and external to 
the government. Mandatory inclusion of stake-
holder input to priority setting, regulation, and 
actions provides transparency but also reduces 
government decision latitude.

Budgetary and Other Legislated 
Constraints

The executive branch proposes budgets, but the 
legislative branch, through taxes and fees, raises 
and allocates money for all government activi-
ties. Executive agencies, such as OSHA, MSHA, 
and EPA, may only spend money on programs 
specifically authorized by legislation, and they 
cannot spend more money than they are allo-
cated. In addition, Congress can restrict spend-
ing on specific activities that appear to be within 
the domain of particular agencies. The legisla-
tive budgeting process can result in limitations 
on agency actions in two ways. First, the bud-
get may be inadequate to support some activi-
ties. For example, OSHA’s budget is insufficient 
to hire and train enough compliance officers to 
inspect all workplaces. Second, Congress may 
restrict the use of funds for specific purposes that 
would appear to be within the agency’s powers. 
For example, Congress does not permit OSHA 
to use authorized funds for routine inspections 
of agricultural worksites, thereby limiting the 
protection of agricultural workers. Small busi-
nesses employing fewer than 10 people are also 
exempted from routine inspections.

The Congressional Review Act (CRA) allows 
Congress to review and override regulations 
that have been legally developed and issued. For 
example, in 2001, Congress nullified a compre-
hensive occupational ergonomics rule that was 
issued by OSHA; since then, OSHA has been 
precluded from developing a new standard to 
protect workers from ergonomic hazards. This 
was the only time the CRA was used prior to 
2017, when it was employed to overturn several 

federal regulations, including an OSHA regu-
lation that had clarified OSHA’s ability to cite 
employers for failure to maintain records of 
injuries and diseases for the 5 years prior to an 
inspection.

The Office of Information and Regulatory 
Affairs (OIRA), established by a Presidential 
executive order, exerts the primary constraint 
within the executive branch on agencies devel-
oping and issuing regulations. OIRA assures that 
government activities and demands on citizens 
are not burdensome. The executive order man-
dated OIRA involvement in all rule- making and 
set out the following guiding philosophy:

 • Federal agencies should promulgate only 
regulations that are required by law, neces-
sary to interpret the law, or made necessary 
by compelling public need, such as mate-
rial failures of private markets to protect 
or improve public health and safety or the 
environment.

 • In deciding whether and how to regulate, 
agencies should assess all costs and benefits 
of available regulatory alternatives, includ-
ing the alternative of not regulating. Both 
quantifiable and qualitative measures of 
costs and benefits should be considered.

 • In choosing among alternative regula-
tory approaches, agencies should select 
those approaches that maximize net ben-
efits (including potential economic, envi-
ronmental, public health and safety, and 
other advantages; distributive impacts; and 
equity), unless a statute requires another 
regulatory approach.8

Compliance with this executive order means 
that all proposals from executive agencies to 
issue regulations pass through OIRA for review 
and approval before being made public (Figure 
3-1). OIRA may refuse permission to issue a 
rule because of insufficient justification, exces-
sive cost, or a belief that the issuing agency 
has not been sufficiently thorough in explor-
ing alternatives to the proposed regulation. 
Proposed rules that pass OIRA review are then 
made available for a period of public comment, 
after which agencies revise or abandon the pro-
posed rules. Any revised rules must be approved 
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again by OIRA before being issued. The result 
of this often- lengthy deliberative process is that 
OSHA infrequently issues regulations, and those 
regulations that it does issue take many years to 
develop.9

PUBLIC ENGAGEMENT IN THE 
REGULATORY PROCESS

Throughout the regulatory process, there are 
many opportunities for public engagement to 
either encourage or oppose government actions. 
Individuals and organizations may informally 
ask government agencies to pay attention to 
their specific concerns. If they are unsatisfied, 
they may formally petition agencies to take 
action. Agencies are obligated to publish a reg-
ulatory agenda, identifying the regulations that 
they are considering or developing and the sta-
tus of their work on these regulations. Members 
of the public may comment on the published 
agenda to encourage agencies to accelerate or 
slow action.

Agencies frequently make formal requests 
for information, asking individuals, organiza-
tions, and other government agencies to provide 
information relevant to developing a regulation 
in order to assure that they are acting, as legally 
mandated, on the best available information. 
Organizations and individuals may interact with 
OIRA during the regulatory process to try to 
ensure that their concerns are being addressed.

Once a regulation is formally proposed, there 
is a public comment period, during which indi-
viduals and organizations are encouraged to 
submit comments on the proposal. Each of the 
comments is reviewed by the agency and must 
be considered and addressed in the framing of 
the final regulation.

Organizations or individuals who believe 
that they will be adversely affected by a regu-
lation can seek judicial review, if they feel that 
the proper procedures were not followed by the 
agency in developing the regulation.

There are formally established indepen-
dent federal advisory committees, such as the 
Advisory Committee on Construction Safety and 
Health, the National Advisory Committee on 
Occupational Safety and Health, the Mine Safety 
and Health Research Advisory Committee, and 

the Clean Air Scientific Advisory Committee, 
which provide advice to the regulatory agen-
cies. Agencies may also establish ad hoc advi-
sory committees to focus on a specific hazard 
or in response to petitions requesting rule- 
making. Representatives of stakeholder orga-
nizations also have frequent informational 
meetings with staff members of regulatory agen-
cies in order to remain current regarding regu-
latory and enforcement policies and scientific 
developments.

FEDERALISM AND THE ROLE OF STATE 
AND LOCAL GOVERNMENTS

The concept of federalism guides and constrains 
the actions of the U.S.  government in address-
ing occupational and environmental threats. The 
federal government’s ability to act is framed by 
the U.S. Constitution. Whatever powers are not 
specifically granted to the federal government 
are held by the states. As the understanding 
and interpretation of federal powers broadened 
through the 20th century, the balance between 
federal authority on the one hand and state and 
local authority on the other has evolved.

The federal government’s authority to regulate 
occupational and environmental health is largely 
derived from the Interstate Commerce Clause of 
the Constitution. Regulated activity therefore 
must, in some way, involve activities that cross 
state boundaries. Today, because of the inter-
connectedness of the economy and the nature of 
commerce, the reach of the federal government 
is deep and broad. However, the federal govern-
ment may also delegate some of its regulatory 
and enforcement powers to states. This some-
what complex relationship plays out differently 
under the different federal laws.

The OSH Act provides that states may develop 
their own state plans, apply for federal approval, 
and then enforce the OSH Act, replacing the 
enforcement structure of the federal govern-
ment described previously. Currently, 26 states 
have approved state plans, of which 21 cover 
both private- sector and public- sector (govern-
ment) workers; the remaining five states cover 
public- sector workers only. State plans for the 
private sector must be at least as protective as 
the OSH Act requirements. These states can also 

 

 


