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Preface

The common statement that “Children are our future” reflects
the priority long placed on the health and welfare of children in
American society.  More than 75 years ago, President Theodore
Roosevelt established the U.S. Children’s Bureau in the Department
of Labor, placing it there because the problem of child labor was so
salient at that time.  Our nation has taken pride in how we provide
for our children through a variety of social policies, such as the right
to a high school education and protection from hazardous working
conditions.  In general, many of the components of our social policy
designed to promote growth and development of children have been
operating with apparent effectiveness for many years, but recent
evidence suggests that a review of the current status of these policies
is in order.

The most public evidence of this need is the increasing number of
reports in news media that highlight dangerous, illegal, or exploit-
ative use of children as workers.  Although these news reports have
often featured work settings outside the United States, there have
been some U.S. stories that raise troubling questions about the effec-
tiveness of existing policies to protect the nation’s children.  There is
clearly a new awareness and sensitivity to the fact that mistreatment
of children, in whatever form or place, must be discovered and dealt
with quickly and decisively.

ix
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x PREFACE

At the same time, it should be recognized that the problems that
have caught the attention of the news media represent only a small
part of youth employment in the United States.  Youth employment,
in fact, has become the norm in our society.  Thus, it is important to
recognize that youth employment includes a broad mix of positive
and negative features.  And it is critical that parents, teachers, policy
makers, and youths themselves consider carefully the consequences
of employment on children and adolescents who are still growing
intellectually, socially, physically, and emotionally.  If we restrict our
concern to illegal child labor or to the mistreatment of working
children in other countries, we risk denying the large majority of
working youth in this country adequate consideration of their needs
and protection of their health.

These concerns led the National Institute for Occupational Safety
and Health (NIOSH) to ask the Board on Children, Youth, and
Families to undertake a study on the health and safety implications
of child labor, which has been done by this committee.  The study
was supported by NIOSH, the Robert Wood Johnson Foundation,
the U.S. Environmental Protection Agency, the National School-to-
Work Office, the Wage and Hours Division of the U.S. Department
of Labor, and the Maternal and Child Health Bureau of the U.S.
Department of Health and Human Services.

The committee included 16 members selected to represent a
broad range of expertise that included adolescent social and biologi-
cal development, public agency programs and practice, law, eco-
nomics, sociology, psychology, occupational medicine, and rural
health programs.  Such an unusually broad range of backgrounds for
the committee members was necessary to bring the proper attention
to the complex issue of child labor.  It was, therefore, immensely
rewarding that, throughout the committee’s deliberations, there was
an eagerness on the part of all members to learn from one another.
This proved essential in order that the intricacy and complexity of
the committee’s charge could be met and that the recommendations
could reflect the needs of children, with proper respect for properly
guided growth as they evolve their appropriate independent place as
adults.

It should be noted that approximately half of the committee
members are receiving or have received funding from NIOSH in
support of their own research work.  About midway through the
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PREFACE xi

project, I took a sabbatical from the university for work at NIOSH,
but on a completely unrelated topic, health and safety issues of aging
workers.

Throughout our deliberations, we sought a common understand-
ing of the value of work to personal and social growth of youth as
well as to learning from the “real world.”  We also examined the
importance of work during adolescence to training for a lifetime of
work and to what extent it is possible and effective to integrate and
cross-fertilize classroom learning with practical experience.  We syn-
thesized the limited information about unintended health risks at
work, about means and effectiveness for training of youth about
health risks, and about what should be considered appropriate work
tasks and jobs for young workers.  Finally, we attempted to deter-
mine what was known about the effects of work on educational
attainment.  Throughout, our intention was to identify ways to maxi-
mize the benefits of work for young people while targeting for elimi-
nation the adverse consequences that could be identified.

The charge given the committee was intentionally broad so that
both the positive and negative effects of work for youth would be
given adequate consideration.  The committee met four times over
10 months, with very active deliberations both during and between
meetings.

The committee’s efforts were enhanced by the input from many
researchers, agency personnel, and representatives of interested
groups who provided input during the committee’s deliberations.
The committee also consulted informally with other experts as issues
arose and commissioned a paper on child labor regulations and
analyses of some data from the Current Population Survey.  Through
this process, the committee sought to synthesize the relevant re-
search, characterize the adverse consequences and extent of work for
youth, assess the current status of regulation and information avail-
able from public data systems, and develop appropriate recommen-
dations to guide development of a modern public policy on youth
employment.  These individuals are acknowledged by name and
affiliation in Appendix A.

Several agency personnel deserve special mention for their help-
fulness and availability to the committee and staff throughout the
project.  At the very beginning, Linda Rosenstock, director of
NIOSH, played a key role in the formulation of the study charge,
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xii PREFACE

and she continued her interest and support throughout.  Dawn
Castillo, of NIOSH’s Division of Safety Research and Leader, Child
Labor Working Team, gave unselfishly of her time and knowledge
by attending meetings of the committee, answering countless email
queries from committee members and staff, sharing bibliographies
and background materials, and keeping the committee informed
about the work of the NIOSH Child Labor Working Team.  John
Ruser, Bureau of Labor Statistics, U.S. Department of Labor, pre-
sented information at the committee’s workshop, shared his work on
the use of full-time employee equivalent measures, and was extremely
patient in assisting staff with analyzing data from the Current Popu-
lation Survey.  William Fern and Art Kerschner, Wage and Hour
Division, U.S. Department of Labor, helped the committee under-
stand the intricacies of child labor law and its enforcement, and
Kevin Keaney, Office of Pesticide Programs, U.S. Environmental Pro-
tection Agency, did the same for pesticide regulations and that
agency’s Worker Protection Standards.

Special thanks are due to a panel of high school students in the
Washington, D.C., area who were willing to devote an afternoon to
meeting with the committee.  The committee gained a great deal of
insight into the adolescent work experience from the students’ dis-
cussion about their interests in working, their experiences (both good
and bad), their knowledge about work risks and benefits, and their
desire to both work and learn.  In reviewing the research, committee
members often were reminded of comments made by these high
school students, some of which are highlighted in the report.

Appreciation is also extended to those individuals who served as
internal reviewers of the report.  Many thanks are due to Aletha
Huston, University of Texas at Austin, who offered helpful com-
ments on behalf of the Board on Children, Youth, and Families, and
to Robert Fullilove, New York University, who provided helpful
input on behalf of the Board on Health Promotion and Disease
Prevention.

This report has been reviewed by individuals chosen for their
diverse perspectives and technical expertise, in accordance with pro-
cedures approved by the Report Review Committee of the National
Research Council.  The purpose of this independent review is to
provide candid and critical comments that will assist the authors and
the NRC in making the published report as sound as possible and to
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PREFACE xiii

ensure that the report meets institutional standards for objectivity,
evidence, and responsiveness to the study charge.  The content of the
review comments and draft manuscript remain confidential to pro-
tect the integrity of the deliberative process.

We thank the following individuals, who are neither officials nor
employees of the NRC, for their participation in the review of this
report:  Darlene Adkins, National Consumer’s League, Washington,
D.C.; Eula Bingham, Department of Environmental Health, Univer-
sity of Cincinnati; Mark R. Cullen, Occupational and Environmen-
tal Medicine Program, Yale University School of Medicine; Kristine
M. Gebbie, School of Nursing, Columbia University; Harry Holzer,
Department of Economics, Michigan State University; Lyle V. Jones,
L.L. Thurstone Psychometric Laboratory, University of North Caro-
lina, Chapel Hill; Jonathan D. Klein, Division of Adolescent Medi-
cine, University of Rochester Medical Center; Robert Lerman, Ur-
ban Institute, Washington, D.C.; Robert A. Moffitt, Department of
Economics, Johns Hopkins University; and Christopher J. Ruhm,
Bryan School of Business and Economics, University of North Caro-
lina.  Although these individuals have provided many constructive
comments and suggestions, responsibility for the final content of this
report rests solely with the authoring committee and the NRC.

Chairing this committee has been a rewarding experience, the
task made much easier by the friendly and supportive atmosphere of
the meetings.  During the life of the committee, I and the entire
committee depended heavily on the high quality intellectual and
administrative skills of National Research Council (NRC) staff, un-
der the able direction of study director Nancy Crowell.  Her energy
for the task was evident from the first day and her background
work, research, and regular interactions with all committee members
has left its positive stamp throughout this report.  She was ably
assisted by project assistant, Cindy Prince, whose new baby was a
wonderful reminder of the task at hand.  Additional thanks are owed
to Anne Meadows for carefully editing and improving the structure
of sections of the report, to Christine McShane for coordinating the
editing, and to Eugenia Grohman for final editing and overseeing
the review and publishing processes.  Much credit is due Deborah
Phillips, former director of the Board on Children, Youth, and Fami-
lies, and to Karen Hein, former executive officer of the Institute of
Medicine, for their contributions to the initial conceptualization of
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this project, as well as their support and encouragement throughout
the study.

Finally, thanks and acknowledgment are due to the members of
the committee, all of whom gave generously of their time.  Several
members took primary responsibility for drafting chapters of this
report.  I thank Letitia Davis for her work on Chapters 2 and 3;
Jeylan Mortimer for her work on Chapter 4; Doris Slesinger and
Barbara Lee for their work on Chapter 5; Ellen Widess for her work
on Chapter 6; and Stephen Hamilton for his contributions to Chap-
ters 1 and 6.  Mostly, I thank all my colleagues for an intellectually
stimulating and challenging task; I am confident our conclusions and
recommendations will help ensure more rewarding work experiences
for the nation’s children and adolescents.

David H. Wegman, Chair
Committee on the Health and
Safety Implications of Child Labor

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


PREFACE xv

1/2 title

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


1

Executive Summary

Today, work is a common part of the lives of many children and
most adolescents in the United States.  In general, the U.S. public
believes that work is beneficial—and at worst, benign—for children
and adolescents.  Indeed, working provides many young people with
valuable lessons about responsibility, punctuality, dealing with
people, and money management, while increasing their self-esteem
and helping them become independent and skilled.  Working during
high school may contribute to increased rates of employment and
better wages up to a decade after high school completion.

Yet working can be dangerous.  Each year, tens of thousands of
young people are seen in hospital emergency departments for work-
related injuries; hundreds of them require hospitalization; and more
than 70 die of work-related injuries.  Long work hours during the
school year are also associated with problem behaviors, including
substance abuse and minor deviance, and with insufficient sleep and
exercise.  Young people who worked long hours during high school
also are more likely to have lower educational attainment a decade
later than those who did not.

The Committee on the Health and Safety Implications of Child
Labor was established by the Board on Children, Youth, and Fami-
lies of the National Research Council and the Institute of Medicine,
at the request of the National Institute for Occupational Safety and
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2 PROTECTING YOUTH AT WORK

Health, to examine the research on the positive and negative conse-
quences of working for children and adolescents in the United States.
The committee was charged with reviewing the available data on the
extent to which children and adolescents work and on the number
and types of work-related injuries and illnesses sustained by children
and adolescents; reviewing the research on how working during
school affects education, development, and behavior; and examining
whether the laws and regulations that govern labor by children and
adolescents in the United States are adequate to ensure the health
and safety of young people at work.

FINDINGS

Scope and Patterns of Work

The U.S. Department of Labor estimates that about 44 percent
of 16- and 17-year-olds work at some time during the year, either
while in school or during the summer or both.  The government
estimates do not include children younger than 16 who may work,
although the National Longitudinal Study of Adolescent Health
found that about 40 percent of 7th and 8th graders were employed
during the school year.  Children of any age may work in family-
owned businesses and on family farms.  But even the official num-
bers for 16- and 17-year-olds are likely to be underestimates because
they are based on reports by parents or other adults in the house-
hold.  Research has found that parents systematically understate the
involvement in the work force of their children.  Department of
Labor estimates are also limited by rather specific definitions of
work.  When high school students are interviewed directly through
research surveys, about 80 percent report that they hold jobs during
the school year at some point during high school.

A notable characteristic of working adolescents is that they move
in and out of the labor market, changing jobs and work schedules
frequently, in response to changes in employers’ needs, labor-market
conditions, and circumstances in their own lives.  Children and teens,
like adults, work mainly for the money.  Children’s income, how-
ever, no longer goes primarily toward family support, as it once did:
The majority of working adolescents spend most of their incomes on
discretionary items or on their individual needs.
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EXECUTIVE SUMMARY 3

The biggest employer of adolescents is the retail sector—restau-
rants, fast-food outlets, grocery stores, and other retail stores—which
employs more than 50 percent of all working 15- to 17-year-olds.
The next biggest employer is the service sector (e.g., health-care
settings such as nursing homes), which accounts for more than 25
percent of working adolescents, followed by 8 percent employed in
agriculture.  Several of the industries in these sectors of the economy
have high rates of injury for all workers.  Rates of injury are high, for
example, in grocery stores and nursing homes, and agriculture is
among the most dangerous industries in the country, with a high rate
of fatal injuries.

Some parts of the youth population face unique problems related
to work.  Children and adolescents who are poor, minority, or dis-
abled are far less likely than white, middle-class young people to be
employed and, therefore, to reap the potential benefits of work expe-
rience.  Furthermore, the jobs that poor and minority young people
have tend to be in more dangerous industries.  When they do work,
the hours they work and the wages they receive are comparable to
those of other youngsters.

Consequences and Risks of Work

Adolescence occupies a crucial role in contemporary human de-
velopment, for several interrelated reasons.  It is a period of poten-
tially great malleability and tremendous variability.  It is an espe-
cially important formative period, during which many developmental
trajectories become established and increasingly difficult to alter.

Working has been shown to be associated with both positive and
negative consequences for adolescents.  Working may increase re-
sponsibility, self-esteem, and independence and may help children
and adolescents learn valuable work skills.  Employment that is
limited in intensity (usually defined as 20 hours or less per week)
during high school years has been found to promote post-secondary
educational attainment.  Many studies show positive links between
working during high school and subsequent vocational outcomes,
including less unemployment, a longer duration of employment after
completing schooling, and higher earnings.

However, high-intensity work (usually defined as more than 20
hours per week) is associated with unhealthy and problem behav-
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4 PROTECTING YOUTH AT WORK

iors, including substance abuse and minor deviance, insufficient sleep
and exercise, and limited time spent with families.  Moreover, a high
level of investment in work during adolescence has been found to be
associated with decreased eventual educational attainment.  It should
be noted that researchers have often chosen the dividing point of 20
hours of work per week as a convenient way to subdivide hours of
work into “low-intensity” and “high-intensity” employment; that
division is not based on specific research about 20 hours per se.

Children and adolescents may be exposed to many work-related
hazards that can result in injury, illness, or death.  About 100,000
young people seek treatment in hospital emergency departments for
work-related injuries each year.  The average of 70 documented
deaths that occur among children and adolescents each year as a
result of injuries suffered at work is believed to be an underestimate.

The rate of injury per hour worked appears almost twice as high
for children and adolescents as for adults—about 4.9 injured per
100 full-time-equivalent workers among adolescents, compared with
2.8 per 100 full-time-equivalent workers for all workers.  The indus-
tries with the highest injury rates for young workers are retail stores
and restaurants, manufacturing, construction, and public-sector jobs.
There is virtually no information on the extent to which young
people are exposed to toxic or carcinogenic substances in the work-
place, exposures that may cause illnesses many years later.

Work-related deaths of workers 17 years and younger are high-
est in agriculture, followed by retail trade and construction.  The
most common causes of work-related deaths among 16- and 17-
year-olds involve motor vehicles, electrocutions, and homicides.

Many of the industries that employ large numbers of children
and adolescents have higher than average injury rates for workers of
all ages, but young workers do not receive adequate health and
safety training at work—training that has been linked with reduced
injuries and acute illnesses when provided to adult workers who are
young or inexperienced.  Furthermore, children and adolescents of-
ten work with inadequate supervision and at tasks for which they
may be developmentally unprepared.

Inexperience, as well as physical, cognitive, and emotional devel-
opmental characteristics, may also play a part in the risk of injury
faced by young workers.  Research on adults finds that inexperience
on the job contributes to occupational injuries.  It should not be
surprising, then, if the inexperience of children and adolescents turns
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out to be an important factor in their work-related injury rates.
Injury may also result from a physical mismatch between the size of
the child or adolescent and the task:  For example, machinery that
was designed for adult males may be too large or heavy for children
or adolescents to handle safely.

Child Labor Laws and Regulations and Education

Work by children and adolescents is regulated at both the federal
and state levels.  The 1938 Fair Labor Standards Act (FLSA), admin-
istered by the Employment Standards Administration of the U.S.
Department of Labor, is the primary federal law governing child
labor.  The FLSA sets limits on the number of hours that those
younger than 16 may work and restricts those under 18 from being
employed in certain hazardous nonagricultural occupations.   The
standards are much less restrictive for children and adolescents work-
ing in agriculture than for those employed in nonagricultural jobs,
reflecting the social norms of six decades ago.  Each state also has its
own child labor standards, which vary widely, with some states
permitting 50 or more hours of work per week during the school
year for youths under the age of 18.  The Occupational Safety and
Health Act of 1970, which regulates workplace health and safety
protections for workers in the United States, makes no special provi-
sions for the health and safety needs of working children and adoles-
cents.

Education and training is a complement to laws and regulations.
Education about the employment of children and adolescents has
three purposes:  informing young people, parents, educators, em-
ployers, and others about child labor laws and regulations; training
them to prevent work-related illness and injury and to respond ap-
propriately to workplace hazards; and improving the quality of
youngsters’ work experiences, minimizing the harmful consequences
and maximizing the benefits.

CONCLUSIONS AND RECOMMENDATIONS

Working provides benefits to children and adolescents, but the
benefits do not come without potential risks to the workers’ physi-
cal, emotional, educational, and social development.  Because so
many children and adolescents participate in the U.S. work force,
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6 PROTECTING YOUTH AT WORK

and undoubtedly will continue to do so, the issue is not whether they
should work, but what circumstances cause working to be detrimen-
tal, what can be done to avoid those circumstances, and how work-
ing can be made more beneficial.

Guiding Principles

The committee’s recommendations are guided by the scientific
evidence on working and a set of principles.  The principles are
based on a developmental framework, which recognizes that the
needs and abilities of children and adolescents differ from those of
adults:  The tasks in which children and adolescents engage should
be commensurate with their physical, cognitive, emotional, and so-
cial abilities.  The committee believes that these principles, which
represent the judgment and values of the committee, form the basis
for ensuring that the work performed by children and adolescents
will be safe and healthful.

Guiding Principle 1:  Education and development are of primary
importance during the formative years of childhood and adoles-
cence.  Although work can contribute to these goals, it should
never be undertaken in ways that compromise education or de-
velopment.

Guiding Principle 2:  The vulnerable, formative, and malleable
nature of childhood and adolescence requires a higher standard
of protection for young workers than that accorded to adult
workers.

Guiding Principle 3:  All businesses assume certain social obliga-
tions when they hire employees.  Businesses that employ young
workers assume a higher level of social obligation, which should
be reflected in the expectations of society as well as in explicit
public policy.

Guiding Principle 4:  Everyone under 18 years of age has the
right to be protected from hazardous work, excessive work hours,
and unsafe or unhealthy work environments, regardless of the
size of the enterprise in which he or she is employed, his or her
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EXECUTIVE SUMMARY 7

relationship to the employer, or the sector of the economy in
which the enterprise operates.

With these principles in mind, the committee’s recommendations
are designed to protect young people in the workplace through up-
dated, enhanced, and adequately enforced laws and regulations and
through education and training.  Because such efforts require ad-
equate data, the committee also recommends improving data and
surveillance systems and more general research.  The major recom-
mendations are included below in their entirety; the remaining rec-
ommendations in the report are summarized.

Surveillance Systems and Data

The combination of federal data sources and national and local
survey research provides a fair amount of information about teenag-
ers who have jobs, where they work, and how much they work.
However, definitions and nomenclature often vary from source to
source, making it difficult to compare information.  Furthermore,
little information is available about the extent of work by those
under the age of 15, despite evidence that many youngsters begin
working for pay before that age.  Nor is there much information on
subpopulations of young people, such as those who are disabled,
poor, or members of minority groups.  Information on the quality of
the work in which young people engage is also lacking.  And the
limited data that do exist are not detailed enough to be used for
state-level analysis of working children and adolescents, analysis
that is needed for targeting prevention and training efforts as well as
for regulatory enforcement efforts.

Likewise, information on the adverse health consequences asso-
ciated with youth employment is limited.  The occupational injuries,
illnesses, and hazardous exposures to which working youth are sub-
jected can be prevented by proper public health actions.  Surveillance
systems that provide information about where and how young work-
ers are injured or made ill on the job is essential both for targeting
and for evaluating prevention efforts.  The current occupational
illness and injury surveillance systems are limited and poorly coordi-
nated, and they have not been evaluated to assess the extent to which
they may systematically omit young workers or subgroups of young
workers.
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8 PROTECTING YOUTH AT WORK

Recommendation:  The Bureau of Labor Statistics should rou-
tinely collect and report data on the employment of young people
aged 14 and older.  Such data should be reported by informative
age groupings, by school status (e.g., school year or summer and
in-school or not-in-school), and by hours worked per job.  For
the decennial census, the Bureau of the Census should collect
and report similar data on employment for young workers.

Recommendation:  The Bureau of Labor Statistics should peri-
odically conduct special studies to document the employment of
children under the age of 14 and of special populations of chil-
dren and adolescents, such as minorities, immigrants, migrant
farmworkers, and those who are poor or disabled.  Also needed
are periodic studies of children and adolescents who are illegally
employed.

Recommendation:  The Bureau of Labor Statistics should de-
velop methods to generate reliable estimates of youth employ-
ment at the state level.

Many agencies—including the National Center for Health Statis-
tics, the Bureau of Labor Statistics, the National Institute for Occu-
pational Safety and Health, the National Center for Education Sta-
tistics, the Bureau of Justice Statistics, and the Occupational Safety
and Health Administration—collect much information on children
and adolescents.  Many of these agencies include information on the
work experiences of children and adolescents, but there is no stan-
dard for what information is gathered or how it is reported.  Stan-
dard definitions and nomenclature, on such items as work status,
age groupings, and hours of work categories, are needed to make the
various sources of information more complementary.

Recommendation:  Federal agencies that collect data related to
work by children and adolescents should establish standardized
nomenclature and definitions for such variables as work status,
age groups, and hours of work.  Those agencies that collect data
for health, education, and development purposes should also
collect data on the employment of youngsters in their surveys.

Many young workers’ occupational injuries, illnesses, and expo-
sures to hazardous substances are preventable if proper public health
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actions are taken.  Surveillance that provides information about
where and how youngsters are injured or made ill while working is
essential for both targeting and evaluating prevention efforts.  Over
the past decade, government agencies have substantially improved
the surveillance of illnesses and injuries sustained by adult workers;
more recent surveillance initiatives have begun to provide informa-
tion regarding young workers, at least with respect to their work-
related injuries.  However, these activities are limited and poorly
coordinated.  The lack of specific attention to the need for data
regarding issues related to the protection of young workers as a
special population has often meant that even data on relevant age
groups are not available to the public.

Recommendation:  The National Institute for Occupational
Safety and Health, in collaboration with the Bureau of Labor
Statistics and other relevant federal and state agencies, should
develop and implement a comprehensive plan for monitoring
work-related injuries and illnesses sustained by workers under
the age of 18 and for monitoring hazards to which these young
workers are exposed.  Additional resources should be allocated
to the appropriate agencies to implement plan components not
currently funded.

Education

Information and Training

The health and safety hazards that children and adolescents face
in the workplace and the protections to which they are entitled
under the law are little known or understood by children and adoles-
cents themselves, by their parents, and by other adults who are in a
position to give them guidance.  Although a number of efforts are
currently under way around the country to provide information and
training related to making workplaces safe and healthy environ-
ments for young people, they are scattered and uncoordinated.  The
committee proposes several plans to begin to remedy the lack of
knowledge and to promote understanding of the conditions neces-
sary for safe and meaningful work experiences for children and ado-
lescents.
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10 PROTECTING YOUTH AT WORK

Recommendation:  A national initiative should be undertaken to
develop and provide information and training to reduce the risks
and enhance the benefits associated with youth employment.
Adequate resources should be allocated to an agency to lead this
effort.

Occupational Health and Safety in School-to-Work Programs

The purpose of the School-to-Work Opportunities Act of 1994
(to run to October 2001) is to leverage other resources to foster
partnerships, at the state and local levels, that will build systems to
support the transition of adolescents from school into lifelong ca-
reers.  An evaluation of the School-to-Work Opportunities Act is
under way, but it is unclear if that evaluation will adequately assess
the presence and effectiveness of health and safety training or the
safety of workplacements under the act.

Recommendation:  The Departments of Education and Labor, in
their evaluation of the School-to-Work Opportunities Act, should
make certain that the evaluation includes comprehensive assess-
ment of the success of different programs in conveying appropri-
ate and effective workplace health and safety information and
training.  Those practices found to be effective should be contin-
ued after the School-to-Work Opportunities Act expires.

Commendable Workplaces for Youth

Commending employers that provide healthy, safe, and benefi-
cial workplaces for young people may be equally as important as
fining those that do not.  The committee envisions the establishment
of a seal of approval for such workplaces, based on nationally devel-
oped criteria, but administered at a local level.  All workplaces where
young people receive publicly supported education and training could
be required to be meet the criteria (e.g., internships, cooperative
education, youth apprenticeship, and placements subsidized by Job
Training Partnership Act and other federal funds), with participa-
tion by other employers on a voluntary basis.

Recommendation:  The Secretary of Labor should convene a
prestigious group representing all affected parties to develop cri-
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teria for designating “commendable workplaces for youth.”
These criteria would be used by local groups to identify who
would earn the designation and to determine employers who are
eligible to employ young people in school-related publicly sup-
ported programs.

Protective Measures

Hours of Work

The Department of Labor is not authorized to establish restric-
tions on working hours for 16- and 17-year-olds.  As the vast major-
ity of 16- and 17-year-olds are still attending school, the historical
reasons that justified the exemption of those 16 and older from the
hour limitations no longer apply.  Furthermore, high-intensity work
(usually defined as more than 20 hours per week) has been associ-
ated with unhealthy and problem behaviors, including substance use
and minor deviance, insufficient sleep and exercise, and limited time
spent with families, and it is associated with decreased eventual
educational attainment.

Care will have to be taken in setting an upper limit in number of
work hours for 16- and 17-year-olds.  Some circumstances may
warrant exemptions from limitations on work hours during school,
such as for adolescents in extreme financial need or for emancipated
minors.  There may also be special circumstances, related to an
individual student or to the quality of the work (e.g., high-quality
school-to-work placements), under which long hours may be deter-
mined to have fewer negative consequences.  In addition to the num-
ber of hours worked per week, the number of hours per day and
start and stop times of work, particularly on school nights, should
also be considered for regulation.

Recommendation:  The Department of Labor should be autho-
rized by Congress to adopt a standard limiting the weekly maxi-
mum number of hours of work for 16- and 17-year-olds during
the school year.  This standard should be based on the extensive
research about the adverse effects of high-intensity work while
school is in session.
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Hazardous Work

Under FLSA, the Secretary of Labor may prohibit young people
under 18 (under 16 in agriculture) from jobs designated as hazard-
ous.  The regulations that list these hazardous jobs are referred to as
hazardous orders.  Many existing hazardous orders refer to machin-
ery and processes that are no longer used, and they fail to address the
full range of health and safety hazards and technologies in the con-
temporary workplaces in which youngsters are now employed.  None
of the current hazardous orders takes into account the special risks
to young workers caused by exposure to carcinogens, biohazards,
reproductive toxins, and ergonomic hazards, the health effects of
which may not be evident until adulthood; nor are the orders based
on research and data on jobs that pose hazards to children and
adolescents.

Recommendation:  The U.S. Department of Labor should under-
take periodic reviews of its hazardous orders in order to elimi-
nate outdated orders, strengthen inadequate orders, and develop
additional orders to address new and emerging technologies and
working conditions.  Changes to the hazardous orders should be
based on periodic reviews by the National Institute for Occupa-
tional Safety and Health of current workplace hazards and the
adequacy of existing hazardous orders to address them.

Minimum Levels of Protection

State regulations vary widely on the maximum weekly hours
minors under the age of 16 may work.  Although some states have
enacted regulations that are consistent with FLSA regulations, 16
states allow minors under age 16 to work more than the federal
maximum.  A few states regulate the maximum weekly hours that
16- and 17-year-olds may work, and these rules also vary, ranging
from 20 to 54 hours per week.  States’ hazardous orders also differ
with regard to coverage and interpretation from the FLSA hazardous
orders.  Although some states have incorporated the federal stan-
dards, other states have adopted their own definitions, as in the case
of operating power-driven machinery.  Consistent with the principle
of equal protection for all children, federal hour limitations and
hazardous orders should be considered the minimum safe require-
ments for working children and adolescents.
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Recommendation:  All state regulations regarding working hours
and hazardous orders for child labor should be at least as protec-
tive as federal child labor rules.

Agriculture

Children are permitted to work many more hours and at younger
ages in agricultural than in nonagricultural workplaces.  Activities
that are hazardous for those under the age of 18 in nonagricultural
settings are equally hazardous in agricultural settings, yet current
regulations do not protect 16- and 17-year-olds on farms from per-
forming hazardous tasks, nor do they protect youths of any age on
their parents’ farms.  The only appropriate justification for a lower
minimum age for performing hazardous work would be demonstra-
bly lower risks in the industry. This is not the case for work in
agriculture; agriculture is one of the most dangerous industries in the
country.

Recommendation:  The current distinctions between hazardous
orders in agriculture and nonagricultural industries should be
eliminated from child labor laws.  Furthermore, the minimum
age of 18 should apply for all hazardous occupations, regardless
of whether the adolescent is working in an agricultural or non-
agricultural job and whether the minor is employed by a stranger
or by a parent or other person standing in for the parent.

Recommendation:  The current distinction in federal child labor
restrictions on the total maximum weekly hours youngsters are
allowed to work in agricultural and nonagricultural industries
should be eliminated in favor of the more stringent nonagricul-
tural restrictions.

Under current law, young workers in agriculture are not entitled
to the same health and safety protection as those in other businesses.
Only a few Occupational Safety and Health Administration (OSHA)
standards apply to agriculture:  For example, standards that regulate
such things as electrical hazards, unguarded machinery, confined
spaces, heat stress, carcinogens, and access to medical and exposure
records in other industries do not apply in agriculture.  Furthermore,
although the enforcement of OSHA standards is more limited in
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general industry for businesses that employ 10 or fewer workers, the
businesses must nonetheless comply with the standards, but farms
that employ 10 or fewer workers (and do not have labor camps) are
completely exempt from enforcement.

No health and safety justification for the distinction between
agricultural and nonagricultural settings appears to exist.  It should
be a priority to protect the large number of youngsters working in
agriculture to the same extent that young workers are protected in
other industries.  The committee acknowledges that extending OSHA
coverage to agriculture is a complex issue with many possible rami-
fications.  However, the fact that agriculture is one of the most
dangerous industries in the country suggests the need to examine
health and safety issues in agriculture more closely.

Recommendation:  To ensure the equal protection of children
and adolescents from health and safety hazards in agriculture,
Congress should undertake an examination of the effects and
feasibility of extending all relevant Occupational Safety and
Health Administration regulations to agricultural workers, in-
cluding subjecting small farms to the same level of OSHA en-
forcement as that applied to other small businesses.

Other Regulations and Enforcement

The committee makes a number of other recommendations per-
taining to regulations and enforcement, including:

• That the National Institute for Occupational Safety and
Health, in consultation with the Occupational Safety and Health
Administration and the Environmental Protection Agency, report on
the extent to which existing occupational health and safety and pes-
ticide standards take into account special risks to children and ado-
lescents;

•  That the Task Force on Environmental Health Risks and
Safety Risks to Children, which was created by the President’s Ex-
ecutive Order Number 13045, should ensure that its definition of
children include older children and adolescents and include expo-
sures to children and adolescents at work.

•  That additional resources be provided for the enforcement of
child labor and health and safety regulations, as well as for an evalu-
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ation of strategies for dealing with serious, willful, and repeated
violators;

•  That the names of serious, willful, and repeated violators and
violations that jeopardize the health and safety of young workers be
published;

•  That inspectors (compliance officers) receive interagency cross-
training;

•  That the adequacy of states’ workers’ compensation systems
for young workers be examined; and

•  That the potential for work permit or registration systems to
enhance the health and safety of young workers be examined.

Research

The committee identified several critical areas in which there is
need for increased research in order to adequately protect young
workers.  Agencies that fund research on children and adolescents
should be provided adequate resources to fund the types of initia-
tives discussed below.

The major focus of research on child and adolescent employment
has been on the effect of number of hours worked.   Little attention
has been paid to the quality of the work environment and its effect
on development, workplace injuries, and educational goals.  These
topics include:

•  Longitudinal studies of how individuals who have worked in
their youth function as adolescents and adults and how various out-
comes are associated with the quality of the work experiences.

•  Research to determine whether the developmental characteris-
tics of children and adolescents put them at increased risk from
factors in the work environment, including chemical, physical, ergo-
nomic, and psychosocial conditions (such as stress or type of super-
vision).

•  Research on the most efficient and effective strategies to pro-
tect working children and adolescents, with an emphasis on primary
prevention of injury and other negative outcomes.

Because so many young people in the United States are in the
workplace, it is important to determine the strategies that will best
serve to make their work experiences safe and healthful.
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1

Introduction

Work is a fact of life for many children and adolescents in the
United States.  The U.S. Department of Labor estimates that almost
one-half (4.26 million) of the 10 million teenagers between the ages
of 15 and 17 work at some time during the year (U.S. Department of
Labor, 1998).  While some periods of work occur during the sum-
mer, surveys of high school students indicate that about 80 percent
of them work during the school year at some time during their 4
years of high school (Bachman and Schulenberg, 1992; Light, 1995;
Steinberg and Cauffman, 1995).

There are potential benefits associated with engaging in work
during adolescence.  Some amount of work in high school has been
shown in some studies to be associated with increased self-esteem,
independence, and higher levels of employment and income in the
years following high school.  The general view that good work expe-
rience is part of growing up and that work serves youth well is
probably true.  However, insufficient attention has been directed to
what constitutes good work experiences.

There are dangers associated with working (see Box 1-1).  For
example, more than 70 youngsters under the age of 18 die each year
in work-related incidents (Castillo et al., 1994; Derstine, 1996), hun-
dreds are hospitalized with work-related injuries and illnesses, and
tens of thousands seek treatment in hospital emergency rooms for
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18 PROTECTING YOUTH AT WORK

injuries incurred on the job (Layne et al., 1994).  Furthermore, work-
ing long hours while attending school has been associated with other
undesirable outcomes, such as an increased risk of alcohol, tobacco,
or drug use (Bachman and Schulenberg, 1993; Mortimer et al., 1996;
Resnick et al., 1997; Steinberg and Cauffman, 1995; Steinberg et al.,
1993).

For many years the United States has judged it important to
protect youth against bad work experiences by restricting both the
types of work permitted and the hours that young people of different
ages can work.   By bringing together the best information about the

BOX 1-1:  CHILDREN INJURED AND KILLED AT WORK

A 15-year-old boy died in a bakery accident in Pennsylvania.  He was
killed while cleaning a horizontal dough mixing machine, although he was
hired supposedly only to bag rolls.  He had been employed in violation of
the state’s child labor laws.  He didn’t have working papers, he stayed on
the job after permitted hours, and he was paid in cash, under the table
(Meltzer, 1994).

A 16-year-old crew cook in a fast-food restaurant was pushing a contain-
er of hot grease from the kitchen to the outside for filtration.  When he
reached to open the door, his foot slipped, the lid fell off, and hot grease
spilled over much of his body.  He sustained second- and third-degree
burns to his ankles, arms, chest, and face and was hospitalized for two
weeks.  Scarring occurred on all the burned areas (Heinzman et al.,
1993:715).

A 12-year-old girl was killed when a car struck her while she was riding
her bicycle delivering newspapers.  The incident occurred just after 4
p.m. on an undivided two-lane road, where speeding is reportedly a prob-
lem.  She was wearing a reflective white vest and white jacket, but not a
bicycle helmet.  Federal child labor laws, which limit hours and conditions
of youth employment, do not apply to news carriers, who are considered
independent contractors (Massachusetts Department of Public Health,
May 1995).

A 14-year-old high school boy was killed when the tractor he was driving
overturned on an icy county road and pinned him (Wisconsin State Jour-
nal, January 6, 1998:3B).
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health and safety dangers of work to youth, as well as the benefits of
work, rational social decisions can be made.  The intent of this study
is not to discourage young people from work experiences, but, rather,
to improve the understanding of how and when work may be harm-
ful so that wise decisions are made by individuals, families, and
society as a whole.

Attention to the potential for injuries and illnesses, as well as to
potential positive and negative psychosocial effects among children
and adolescents who work, has been growing since the late 1980s.
More and more is known about the developmental needs and vulner-
abilities of children and adolescents.  At the same time, concern has
mounted over the poor educational attainment of American young-
sters, their lack of preparation for the job market, and their involve-
ment in a variety of delinquent behaviors.  Work is often suggested
as an antidote to what ails the nation’s young people.  Parents of
working youth often say that employment promotes a sense of re-
sponsibility, time-management skills, and positive work values
(Aronson et al., 1996; Phillips and Sandstrom, 1990).  Politically,
the United States is in the midst of a strong antiregulatory period
that has generated calls for reducing current regulations that deal
with child labor.  In the face of these competing social tensions, this
study objectively looks at what is known about the work done by
children and adolescents and the consequences of that work for their
physical, emotional, and social health; their well-being; and their
educational attainment.

The term child labor conjures images of Dickensian sweatshops
in early industrial America or in underdeveloped countries today.  In
this report, the term is used as it is used in the Fair Labor Standards
Act and subsequent regulations:  Child refers to any individual under
18 years of age.  Because it is common to identify the word child
only with prepubescent individuals, however, this report frequently
refers to child and adolescent labor to underscore the fact that the
report is about teenagers as well as younger children.  For the pur-
poses of this report, the terms teens, teenagers, youth, and adoles-
cents are used interchangeably to refer to individuals from the ages
of 13 through 17.  The terms youngsters, young workers, and young
people refer to all children under the age of 18.

This report covers labor (rather broadly defined) about which
there is a reasonable amount of data and information.  By labor, or
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work, the report refers to activities that contribute to the production
of a marketable product, good, or service, whether that activity is
done for pay or not.  This definition of work includes tasks per-
formed in family businesses and on family farms, even when those
enterprises are not covered under current U.S. child labor laws.  The
study does not cover children who are not working:  Children may
be injured, and even killed, as visitors or bystanders in workplaces,
but unless the children are actually engaged in work, incidents that
befall them simply by virtue of their proximity to a workplace are
not covered.  This is not to say that structural factors in the work-
place, such as the provision of child care, might not decrease such
incidents.  Also excluded from this report’s definition of work or
labor are nonmarket tasks done solely within the family, such as
household chores, mowing the lawn, or babysitting for a sibling.
This type of informal work within the family is seldom characterized
as employment, and so, little information has been collected on it.

Children and adolescents engaged in illegal activities—such as
pornography, prostitution, or illegal drug sales—receive very little
coverage in this report.  Although young people are employed in
such activities, their illegality makes gathering information about
them difficult; hence, little is known about the extent to which chil-
dren are involved.  The overall estimates of hazards in the workplace
reported in this volume are likely to be underestimates because of
this exclusion.

With respect to the consequences of child labor, the committee
understands the term health in a broad sense, encompassing not only
physical health and well-being, but also social, psychological, and
educational health and well-being.  Thus, this report examines not
only physical injuries or illnesses that result from working, but also
the effects, both positive and negative, that various types and
amounts of work may have on such things as educational attain-
ment, self-esteem, independence, and interaction with peers.

HISTORICAL CONTEXT

Various social and economic forces have led to changes in the
amount of time spent by children and adolescents in school and at
work in the United States.  For much of the nation’s history, school
and work were mutually exclusive activities.  In the late 1700s, it
was not unusual for children as young as 7 or 8 to be placed outside
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the home to earn income for their families.  Schooling was sporadic
for most children and adolescents, who spent the better part of the
year in agricultural work or apprenticed to craftsmen and only at-
tended school during nonwork seasons (Kett, 1977).  The impor-
tance of children’s contributions to the family economy is reflected
in our traditional long summer vacations, which were originally
intended to free school children to work on their families’ farms.
During industrialization in the early nineteenth century, the impor-
tance of children’s contributions to family income continued.  The
rise of workers’ associations to protect adult jobs coincided with
other mid-century social forces that promoted the idea of adoles-
cence as a special period in life that should be dedicated to education
and protection from the adult world.  From these movements arose
calls for universal free and compulsory education and an end to child
labor.  Economic conditions, however, forced many families to con-
tinue to depend on income from the work of their children
(Greenberger and Steinberg, 1986).  The first half of the twentieth
century saw the decline of children’s full-time participation in the
U.S. labor force.  Reduced demand for poorly paid, unskilled labor-
ers, coupled with compulsory education laws, led many youngsters
to spend more years in school.

The passage of the Fair Labor Standards Act of 1938 (FLSA)
included restrictions on child labor intended to protect “young work-
ers from employment that might interfere with their educational
opportunities or be detrimental to their health and well-being.”  For
the first time, federal limitations were placed on the types of nonag-
ricultural work permitted for children and adolescents under the age
of 18.  Hours of nonagricultural work were also limited for those
under the age of 16.  These legal restrictions played a part in the
movement of American adolescents from workers to students.  In
1900,  fewer than 10 percent of 18-year-olds graduated from high
school; of those between the ages of 14 and 19, 70 percent of males
and 35 percent of females worked full time.  By 1940, 50.8 percent
of American 18-year-olds finished high school; of those between the
ages of 14 and 19, only 40 percent of males and 25 percent of
females worked full time (Kett, 1977; Greenberger and Steinberg,
1986).

The second half of the twentieth century has seen more young
people remain in school.   In 1990, only 9 percent of 16- and 17-
year-olds were not attending school (1990 U.S. census data).  By the
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1970s, a substantial number of  high school students combined
school with part-time employment, as they continue to do today
(Ruhm, 1997).  As noted above, surveys of high school students have
found that about 80 percent are employed at some point while at-
tending school.  Moreover, in contrast with the past, the earnings of
few of today’s student workers appear to contribute to the support
of their families (Greenberger and Steinberg, 1986; Johnston et al.,
1982; U.S. Department of Education, 1996; Yeatts, 1994).

School and Work

The relationship between school and work is fluid, and the two
institutions interact in a number of ways.  School has traditionally
been seen as preparation for employment, teaching both skills and
attitudes that will, among other benefits, make young people better
workers.  Working can also teach young people skills and attitudes,
show the value of lessons learned in school, and provide an addi-
tional learning environment.

Most work requires some basic academic skills—knowing the
multiplication tables and how to read, for example—that few young-
sters would master simply by being in work settings.  It is far more
efficient to teach both academic knowledge and some general work
skills, such as keyboarding, in classrooms than on the job.  However,
people also learn from hands-on activity and by performing concrete
tasks.

Relating academic subjects more closely to employment contrib-
utes to the foundation for many subjects and can open some subjects
to a wider range of students.  For example, Hull (1993) compared
the performance of college-bound students in traditional physics
classes to that of vocational education students following a curricu-
lum that taught principles of physics through technology.  The voca-
tional students not only made up the deficit in knowledge of physics
that they had demonstrated at the beginning of the course, but after
1 year they had surpassed the students in college preparatory classes.

Vocational education emerged as a way of teaching young people
knowledge and skills for employment in specific fields.  However, as
jobs have changed at an accelerating rate and as more jobs have
required a deeper understanding of fundamental processes—of why
as well as how—a new emphasis on enhancing academic learning
has emerged among vocational educators (Parnell, 1985).  Beginning
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in the late 1980s, the school-to-work movement expanded in re-
sponse to the perception of a growing gap between what adolescents
were learning in school and what businesses expected of new work-
ers.  At the same time, studies of high school students have found
that they see little connection between school and life outside of
school, are bored in school, and consequently are not putting much
effort into school (Steinberg et al., 1996).  What they are required to
learn in school seems unconnected with the real world.  Jobs that
require no academic skills reinforce this skepticism:  Store clerks are
never asked to solve geometry problems.  But exposure to more
demanding adult jobs may motivate young people to return to the
classroom:  They may be more willing to learn geometry when they
know it is needed to survey a plot of land or design a building.

The workplace can also be an alternative learning environment
where young people can learn facts and principles that they did not
grasp when presented in textbooks and lectures.  This potential ben-
efit of work experience has not been established empirically, but
accounts of workers with minimal education successfully coping with
complex phenomena suggest that it does exist (Scribner, 1984).  From
the school side, classroom reflection about work experiences can
also open broad issues traditionally addressed in social studies and
literature courses.  Such issues might include the functions of profit
in a free-enterprise economy, the distribution of power in a demo-
cratic society, and the multitude of perspectives and perceptions
different people bring to the same situation.  When used in this
manner, work experience contributes to education in the broadest
sense.

Occupational Safety and Health

The relationship between certain diseases and occupational ex-
posures has been recognized by physicians for at least 400 years
(Rom, 1992).  With the advent of industrialization, work was per-
formed in many new and different work environments, and the na-
ture of occupational health and safety risks experienced by workers
became more complex.  In response to workplace injuries and ill-
nesses, England created a centralized system of factory inspections in
1878; Germany followed at the beginning of the twentieth century.
Although Massachusetts had created the first factory inspectorate in
the United States in 1867, most other states did not follow this path.
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After 1900, the increasing numbers of work-related injuries ex-
perienced in modern factories resulted in the passage of state work-
ers’ compensation acts (essentially no-fault insurance systems) to
pay injured workers limited disability and health benefits.  Although
these programs filled an acute need by providing some support for
the injuries workers experienced at work, they were primarily de-
signed to protect companies from tort liability that had begun to be
assessed when injured workers took their cases to the civil courts.

The first national legislation to protect the health of U.S. work-
ers was the Walsh-Healey Public Contracts Act of 1936, which
required federal contractors to comply with health and safety stan-
dards; at the same time, the Social Security Act funded the establish-
ment of industrial hygiene programs in many states.  Concern over a
“spreading epidemic of occupational injuries and disease” (Bingham,
1992:1325) led to the passage, in 1969, of the Coal Mine Health and
Safety Act (MSHA) and, in 1970, of the Occupational Safety and
Health Act (OSH Act), giving the federal government broad respon-
sibility for worker health and safety.  The 1970 OSH Act established
an employer’s general duty to provide a healthy and safe work envi-
ronment and “. . . to furnish to each of his employees employment
and a place of employment which are free from recognized hazards
that are causing or likely to cause death or serious physical harm
. . . .”  Today, debate is most frequently centered on defining  “rec-
ognized” hazard and “serious physical harm,” with employers gen-
erally arguing for narrow interpretations and workers arguing for
broad ones.

Companies appear to focus most of their attention on control or
prevention of injury risks since the negative impacts of injuries are
easily and directly measured in terms of production delays and the
costs of workers’ compensation.  Much less attention is devoted to
preventing chronic diseases, such as occupational cancer, since the
latency of these diseases results in little direct evidence of costs at the
time the risks are incurred.  During the 1970s and 1980s, many
larger companies developed medical or nursing units to provide
health-related services to workers, and only a few developed com-
prehensive occupational health and safety programs targeting pre-
vention.  The recent trend toward “lean” companies has resulted in
a reduction or elimination of many such programs.
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WHY U.S. CHILDREN AND ADOLESCENTS WORK

Historically, children and adolescents left school (and sometimes
home) to enter the work force at relatively early ages in order to help
support their families and to be trained for the jobs they would hold
as adults.  In the latter half of the twentieth century, the vast major-
ity of young people in the United States remain full-time students
until age 18, and the jobs typically held by adolescents provide little
or no systematic preparation for later careers.  Yet, most adolescents
in this country work while going to school, and many of their par-
ents, and adults in general, believe that working exerts a positive
influence on adolescents (Aronson et al., 1996; Greenberger and
Steinberg, 1986; Phillips and Sandstrom, 1990).

 I am working basically so I would have my own money.

High school student,
Youth panel for the committee

Little research has been done on why children and adolescents
seek paying jobs, but the primary reason seems to be money.
Whether the money young people earn goes toward helping pay
family bills or toward their own needs, income, rather than the work
experience, itself, seems the main motivating factor.  Greenberger
and Steinberg (1986) report that 74 percent of the employed high
school students in their sample say money is the primary reason for
having a job:  About half of them say that the money is for necessi-
ties and half say it is for “extras.” In a large national survey of high
school seniors, a majority of the employed students said that they
spent between half and all of their income on their own personal
needs and activities (Johnston et al., 1982).  More than 80 percent of
high school seniors say that “none or only a little” of their earnings
go toward family expenses (U.S. Department of Education, 1996).
Similar responses were found in 1981, 1991, and 1992.  Yeatts
(1994) reports that 69 percent of working high school seniors spend
some of their earnings for car expenses, 97 percent use their earnings
to “buy things,” and 44 percent save some for college.  Having
money of their own not only allows adolescents to purchase items
for their own use, but it may also give them a sense of independence.
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My father said you’re always asking me for money, so why
don’t you get you a little job so you can make your own?

High school student,
Youth panel for the committee

Parents encourage adolescents to get jobs, because doing so will
enable them to buy the things they want or because work is seen as
an inherent good.  A common belief in the United States is that
holding a job builds character and teaches a young person what real
life is like.  Interviews with parents support this idea; parents expect
that jobs will teach their adolescents to be dependable, punctual, and
responsible (Greenberger and Steinberg, 1986).  Working adoles-
cents also describe themselves as more punctual, responsible, and
dependable than those who are not employed (Greenberger, 1984).

I  first started a job because my parents thought it would
teach me responsibility.

High school student,
Youth panel for the committee

INTERNATIONAL CONTEXT

The discussion of child labor in America is taking place at a time
of intense debate over the legitimacy of child labor throughout the
global economy.  It is interesting to note that the issues that have
emerged in the United States differ substantially from those addressed
by the International Labour Organization (ILO).  In the United
States, the primary concerns have been the availability of work for
low-income teenagers, the health and safety of the work environ-
ments of children and adolescents, and the compatibility of that
work with young people’s educational needs.  On the international
front, in contrast, it is the legitimacy of child labor itself that is
debated.  The most recent ILO convention on child labor (No. 138)
was adopted in 1973 and ratified by 55 countries (excluding the
United States); its stated objective is “the effective abolition of child
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labour.”  To this end, it mandates a minimum age of 15, to be
relaxed only in exceptional cases, and a minimum age of 18 in
hazardous jobs.  The only exceptions envisioned for developed coun-
tries are employment in conjunction with vocational education pro-
grams and “light work” that impinges minimally on youngsters’
physical, social, and educational development.  The convention does
not make a case for the benefits of child labor, nor does it view
improvements in health and safety as preconditions for extending
these benefits to more young people.  Despite the large differences in
emphasis, however, it can be argued that U.S. objectives are consis-
tent with Convention No. 138 if there is stricter adherence to the
“light work” model—healthy work that does not interfere with edu-
cation and development.

A major difference between the United States and other industri-
alized countries appears to be the lack of a coordinated system for
helping young people make the transition from student to worker.
In countries such as Germany, for example, young people enter ap-
prenticeships that are closely linked to their education and that lead
to specific adult jobs.  German apprenticeship is formally structured,
with a contract that specifies the rights and obligations of the em-
ployer and the apprentice and a curriculum that specifies the oppor-
tunities for learning that the firm will provide and the knowledge
and skills that the apprentice must acquire.  Apprentices’ learning is
tested by a national examination and  documented by their employ-
ers; on completion, the young workers have credentials that are
recognized by all employers.  Austria, Denmark, and Switzerland
have comparable systems.  In contrast, the jobs held by most U.S.
children and adolescents, as noted above, are usually disconnected
from school curricula and are usually not seen as career stepping
stones.

It appears that the proportion of adolescents working in the
United States is relatively high compared with other developed coun-
tries; see Table 1-1.  Caution must be exercised in comparing data
among countries, however.  What groups are included in the labor
force and how terms such as “employed” and “unemployed” are
defined differ by country.  Methods of data collection, classification,
and tabulation differ.  Countries also use different reference periods
for determining who is employed:  Some countries ask about em-
ployment on the specific day of the census, and others ask about
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TABLE 1-1  International Comparison of Working
Adolescents

Active in
Country Age Group Labor Force (%)a

Argentina 14-19 34.4
Finland 15-19 27.1
France 16-19 6.8
Germany 15-19 32.6
Greece 15-19 16.6
Ireland 15-19 21.8
Japan 15-19 17.0
Mexico 15-19 45.0
Norway 16-19 37.9
Spain 16-19 25.1
United Kingdomb 13-17 43.0
United States 16-19 53.5

aBeing active in the labor force includes both employed youth
and those looking for work.

bUnited Kingdom data from Heptinstall et al. (1997).

SOURCE:  Data from International Labour Office (1996).

usual employment with no reference to time.  For adolescents, the
ages included also vary from country to country.

THIS STUDY AND REPORT

At the request of the National Institute for Occupational Safety
and Health, the Board on Children, Youth, and Families of the
National Research Council and the Institute of Medicine organized a
study on the health and safety implications of child labor.  The study
was asked to:

•  synthesize the relevant research on the positive and negative
consequences of child labor in both agricultural and nonagricultural
settings;

•  characterize the conditions under which adverse consequences
are most likely to occur, and the extent to which children and youth
are exposed to these conditions, including  pesticides and other tox-
ins;
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•  assess the current status of regulation, monitoring, surveil-
lance, and data collection associated with child labor in the United
States; and

•  provide a set of recommendations regarding the collection of
health and safety data related to child labor, the coordination of
monitoring and surveillance activities to assure that adequate, reli-
able, and useful data are collected; the identification of conditions of
child labor that appear to pose particular risks to the health, safety,
education, and development of children and youth; and the identifi-
cation of research needs and opportunities.

To fulfill these requests, the study committee and staff gathered
information in a number of ways.  Relevant research studies were
collected through targeted literature searches of Medline, Educa-
tional Resources Informational Center (ERIC), and UnCover, as well
as through searches of the past 10 years’ indexes of journals devoted
to the health or development of children or adolescents and journals
devoted to occupational health and safety.  The committee met four
times between February 1997 and December 1997 to discuss data
availability and research findings, identify critical issues, analyze the
data and issues, seek additional information on specific concerns,
formulate conclusions and recommendations, and refine this report.
At two of these meetings, invited guests spoke to the committee
about various data and issues pertinent to child labor and about
relevant research findings.  Prior to one meeting, several committee
members had the opportunity to interview a group of high school
students concerning their attitudes towards and experience with
work and workplace risks.  A paper on child labor regulations was
commissioned for the study, and experts on various relevant topics
were consulted informally between meetings.  In addition, Current
Population Survey data for 1995 and 1996 available on the World
Wide Web were analyzed.

Chapter 2 discusses what is known about the extent to which
children and adolescents are working in the United States, where
they are working, and how much time they spend at work.  Included
is a discussion of the various sources of data and their respective
strengths and weaknesses.

Chapters 3 and 4 examine outcomes associated with work by
children and adolescents.  Chapter 3 concentrates on work-related
fatalities, injuries, and illnesses and the sources of data that track
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them.  Chapter 4 reviews what is known about the educational,
psychological, and social effects of working on school-age young-
sters.

Chapter 5 discusses work in agriculture, which is treated differ-
ently from other industries under child labor laws and regulations.
Issues specific to migrant workers, who are primarily agricultural
workers, are also discussed.

Chapter 6 reviews child labor laws and regulations in the United
States and their implementation and enforcement.  The chapter deals
primarily with federal laws and regulations.  A thorough review of
state laws was beyond the scope of this report; some state laws are
presented as examples of approaches to regulating child labor.  This
chapter also presents information on some educational and training
programs that are aimed at improving health and safety for young
people at work.  A thorough review of the issues involved in school-
to-work transition would require a report unto itself (see, for ex-
ample, National Research Council, 1994); the committee confined
its review primarily to health and safety issues involved in the recent
school-to-work programs instituted under the 1994 School-to-Work
Opportunities Act.

Chapter 7 presents the committee’s recommendations.
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2

Scope and Patterns of Work by
Children and Adolescents

How many young people in the United States work?  Who are
they?  Where do they work?  According to the Bureau of Labor
Statistics, 34.5 percent of 16- and 17-year-olds—more than 2.6 mil-
lion youths—were employed at any given time during 1996 (Bureau
of Labor Statistics, 1997).1  Because young people’s jobs are often
temporary, and teens move in and out of work, the proportion of
teens employed at all during the year is most likely to be greater than
the proportion employed at any given time.  In 1996, more than 44
percent of 16- and 17-year-olds had worked at some point during
the previous year.2  Likewise, the proportion of teens who work for
at least some of their high school years is greater than those who
work in any given year.  While some periods of work occur during
the summer, surveys of youth suggest that about 80 percent of teens
work at some time during the school year in their junior or senior

1Unless otherwise noted, this report uses employment figures rather than labor-force-par-
ticipation figures:  The (civilian) labor force includes all people 16 years of age or older who
are employed or are unemployed but available for and seeking work.  If labor-force-participa-
tion rates were used, the 1996 figure for 16- and 17-year-olds would be 42.5 percent.

2Based on committee analysis of data from the 1996 Current Population Survey March
Supplement.  This is a conservative estimate because it does not take into account the fact that
the individuals surveyed were younger during the previous year.  If the shift between age
groups is taken into account, the estimate is approximately 52 percent.
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years in high school (Bachman and Schulenberg, 1992; Light, 1995;
Steinberg and Cauffman, 1995).

Whether young people are employed or not may be less impor-
tant than where they work and how much time they devote to work.
Retail trades and services employ the vast majority of working 15- to
17-year-olds (51 percent and 26 percent, respectively).  Agriculture—
one of the three most dangerous industries in the country—is the
next largest employer of this age group, employing 8 percent of
them.  Young people spend a significant amount of time each week
working.  In 1995, working 15- to 17-year-olds averaged about 18
hours of work in weeks that they worked (data from 1995 Current
Population Survey).

Both cross-sectional and longitudinal data paint a general pic-
ture of the employment of adolescents in the United States.  But that
picture lacks many details.  This chapter examines the information
about the number of children and adolescents who work, who they
are, where they work, and how much they work.  The strengths and
weaknesses of the data sources that provide this information and
reasons for differences among the data sources are discussed.

DATA ON WORK

Statistics from the U.S. Department of Labor

Official estimates of employment (and unemployment) in the
United States are derived from the Current Population Survey (CPS),
which is conducted by the Bureau of the Census for the Bureau of
Labor Statistics (BLS).  The CPS is a monthly survey of about 50,000
households, scientifically selected to be representative of the civilian,
noninstitutionalized population of the United States.3  Households
are in the sample for 4 months, retired for 8 months, and then return
for 4 more months.  The first and fifth interviews are face-to-face
interviews; the other interviews may be conducted by telephone.
Labor-force information that includes employment status and hours
worked during the previous week is collected in the Basic Monthly
Survey for each household member aged 15 or older.  In addition, an

3Prior to 1996, about 60,000 households were surveyed; funding cuts resulted in the smaller
survey.

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


SCOPE AND PATTERNS OF WORK BY CHILDREN AND ADOLESCENTS 33

extended survey each March, the Annual Demographic Survey or
“March Supplement,” collects other information about work experi-
ence during the previous calendar year, including earnings,  number
of weeks worked, average hours worked per week, occupation and
industry classifications, and demographic information.  The CPS
Base Monthly Surveys for 1993 to 1996 indicate that about one-
third of 16- and 17-year-olds are employed at any given time during
the year.  Data from the decennial census, which also collects infor-
mation on employment, found similar results:  About one-third of
U.S. 16- and 17-year-olds were employed in the spring of 1990.

In 1996, for the first time, young women were more likely to be
employed than young men:  35.7 percent for 16- and 17-year-old
females; 33.3 percent for 16- and 17-year-old males.  As with adults,
there was a marked contrast in employment by race:  Only 18.8
percent of young African Americans were employed, compared with
38.6 percent of white youths (Bureau of Labor Statistics, 1997).
Likelihood of employment increased with age, ranging from 17.5
percent for 15-year-olds to 51.9 percent for 17-year-olds.4

There are advantages to relying on official statistics because they
are regularly collected over a long period of time on a representative
sample of the population.  For information about children and ado-
lescents’ work experience, however, using the Current Population
Survey has drawbacks.  The Department of Labor’s definition of the
labor force automatically excludes people under the age of 16.  The
CPS data exclude those under the age of 15—youngsters who, under
child labor laws, are allowed to work as news carriers, on family
farms, in other family businesses, and in certain other jobs.

Even though data are collected on 15-year-olds, those data are
not used in official BLS estimates, nor are they included in published
tables.  Furthermore, in all but the most detailed published tables,5

data for 16- and 17-year-olds are aggregated with those for older age

4This finding is based on committee analysis of data from the 1995 CPS March Supple-
ment.

5It is possible to purchase CPS Monthly Survey data tapes to analyze the data on 15-, 16-,
and 17-year-olds.  The U.S. General Accounting Office (1991) did such an analysis of 1988
data and found that 28 percent of 15-year olds and 51 percent of 16- and 17-year-olds were
employed at some time during 1988.  In addition, data from the CPS Monthly Survey and the
CPS March Supplement are available on the World Wide Web for analysis (http://
ferret.bls.census.gov).
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groups; thus, BLS publications cannot be used to track work experi-
ence of minors, for whom the legal restrictions on child labor have
been imposed.  Furthermore, 19-year-olds and many 18-year-olds
have finished high school, so their employment patterns can be ex-
pected to differ from those of adolescents still in high school.  Aggre-
gating the data for 16- to 19-year-olds obscures these differences.
The official figures also exclude individuals who work fewer than 15
hours per week without pay in family-operated enterprises, a group
that is likely to include many children and adolescents.

The CPS collects information on all the members of each house-
hold from one responding adult, so information about hours of
work by adolescents does not come from adolescents themselves.  It
is possible that adults and adolescents would give different answers,
not only for the number of hours worked by the adolescent, but also
for whether the adolescent worked or not.  In fact, Freeman and
Medoff (1982) found that parents systematically reported that their
children worked fewer weeks per year than the children reported.
Obtaining information from the CPS on subpopulations of adoles-
cents is also problematic.  Pallas (1995) notes that the number of
minorities enrolled in grades 10 to 12 in the sample in any given year
is not large; therefore, statistical estimates about them are subject to
large sampling errors.  Disabled youngsters are not identified in the
CPS, so no estimates are available for them.

National Longitudinal and Other Surveys

A number of national longitudinal surveys, such as the National
Longitudinal Survey of Youth, the National Educational Longitudi-
nal Survey, and the National Longitudinal Study of Adolescent
Health, collect information on young people, including their em-
ployment experience (see Table 2-1 and Appendix B for details about
these surveys).  Unlike the CPS, which provides a snapshot of young-
sters’ employment at a particular time, longitudinal surveys allow
researchers to study the complex patterns of young people’s employ-
ment over time.  Youngsters may start to work in informal jobs (e.g.,
mowing lawns, babysitting) or in family businesses and family farms
at fairly young ages.  As they move through their teens, they are
likely to move from job to job, working different numbers of hours
at different times.

Surveys suggest that most youth are employed at some time dur-
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ing their high-school years and that many of them work during the
school year.  These surveys find a higher percentage of young people
working than reported in the CPS.  For example, one-third of 10th-
grade and two-thirds of 12th-grade participants in the 1987 Na-
tional Assessment of Economic Education Survey reported that they
were employed at some time during the school year (Lillydahl, 1990).
Surveys of parents of 16- to 18-year-olds in the nationally represen-
tative National Survey of Families and Households (conducted be-
tween March 1987 and May 1988) found that 70 percent of the
teenagers had worked during the past month (Manning, 1990).

Surveys of representative samples of young people themselves,
such as Monitoring the Future and the National Longitudinal Survey
of Youth, give estimates that about 80 percent were employed at
some point during the school year in their high-school years
(Bachman and Schulenberg, 1992; Light, 1995; Steinberg and
Cauffman, 1995).  Such employment may begin early.  Data from
the National Longitudinal Study of Adolescent Health found that
30.6 percent of 12-year-olds worked during the school year, as did
36.9 percent of 13-year-olds, 35.4 percent of 14-year-olds, and 44.2
percent of 15-year-olds (Kruse, 1997).  Table 2-2 shows the hours of
work by 7th through 12th graders in this survey.

Early involvement in work may be associated with a greater
amount of time spent working in later teen years.  Schoenhals et al.
(1997) found that students who worked more than 5 hours per week
at a formal job during the school year as 8th graders had the highest
labor-market participation rates of any group by 10th grade.  They
were more likely to be employed in 10th grade than those who had
less or no work experience in 8th grade and, on average, they worked
more than 20 hours per week when they were in 10th grade.

Differences Among Findings

A number of factors may account for the discrepancies between
data from CPS and data from survey results, and among surveys
themselves.  The employment questions sometimes refer to different
periods of time (e.g., during the current school year, during the last
month, during the last calendar year) and sometimes to employment
at a single date (e.g., when the survey is administered).  The longer
the period of time under consideration, the higher will be the pro-
portion of employed youngsters identified among those surveyed.  In
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TABLE 2-1  National Surveys Containing Data on Youth
Employment in the United States

Survey Definition
Name Respondent Ages Sex of work

National Survey Parent 12-18 Yes Amount
of Families and earned in
Households last month
(NSFH),
1987-1988

National Child 14 in 1988 Yes Work for pay
Educational (8th grade);
Longitudinal follow-up in
Survey (NELS) 10th and
1988 12th grades

National Child and 7th-12th Yes Work for pay
Longitudinal Parent graders in last 4 weeks
Study of
Adolescent
Health
(Add Health)
1994-95

Panel Survey of 16+ 16+ Yes Weeks worked
Income Dynamics
(PSID)

Monitoring the Child 12th graders; Yes Work during
Future 8th and 10th school year

graders added
in 1991

National Child 14-21 in Yes Work for pay,
Longitudinal 1979; annual in own
Survey of Youth follow-up business, or
(NLYS), 1979 more than 15

hours without
pay in family
business

Monthly Adult 16+ Yes Work for pay,
Current in own business
Population or more than 15
Survey (CPS) hours without

pay in family
business in
week of survey
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Employment Employment Employment Occupation/
Paid/Unpaid Full/Part-Time School/Vacation Industry

Paid Hours worked Determined by No/No
in past week date of interview

Paid Hours worked School vs. Yes/No
in present or summer
most recent job

Amount earned Hours per week Nonsummer vs. No/No
per week summer

Paid Hours worked

Paid and unpaid Hours worked
per week

Paid; unpaid Hours worked Start and stop Yes/No
only if more per week dates of
than 15 hours employment
per week in
family business

Paid; unpaid Hours worked May be Yes/Yes
only if more per week determined by
than 15 hours month of survey
per week in
family business
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some studies, students must be working a minimum number of hours
per week to be considered employed.  Some studies include only paid
work, and others also include unpaid work.  Some studies include
informal work, such as babysitting or lawn-mowing, but others do
not.  Because of these varying definitions, estimates of employment
vary considerably across surveys (Kablaoui and Pautler, 1991).  De-
termining the extent of labor by children and adolescents at the state
or metropolitan-area level is even more problematic, making geo-
graphical comparisons within and among states difficult (National
Institute for Occupational Safety and Health, 1997).  The CPS pub-
lishes state-specific data only for the age group of 16- to 19-year-
olds.

Results are influenced by whether the respondent is the child, the
parent, or another household member.  As noted above, parents
systematically understate their children’s labor force attachments,
particularly for children who are still in school.  The nature of the
sample may also have an effect.  Samples drawn from school popu-
lations miss teenagers who have dropped out of school.   About 9
percent of all 16- and 17-year-olds are not in school (based on 1990
census data), so studies done in schools miss a group of young people

TABLE 2-2  Hours Worked per Week by Grade (in percent)

Grade 7 Grade 8

Hours Worked School School
per Week Year Summer Year Summer

0 58.82 46.62 53.93 40.70
1 to 4 22.22 16.88 21.55 14.60
5 to 9 10.91 13.80 13.59 13.58
10 to 14 3.49 6.67 4.59 7.17
15 to 19 0.80 2.82 1.20 2.99
20 to 24 1.61 3.98 2.03 5.64
25 to 29 0.40 0.88 0.53 2.59
30 to 39 0.22 3.66 0.88 5.68
40 or more 0.37 2.90 0.75 5.57
Missing data 1.15 1.80 0.96 1.49

SOURCE:  Special tabulation for the committee.  Data collected by the National
Longitudinal Study of Adolescent Health, J. Richard Udry, principal investigator,
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whose background characteristics and employment experience may
be quite different from those of their counterparts who remain in
school.

INTENSITY OF WORK

Not surprisingly, both the percentage of youngsters employed
and the hours of employment apparently increase with age.  In 1988,
according to an analysis of CPS data, 28 percent of all 15-year-olds
and 51 percent of all 16- and 17-year-olds held jobs; 15-year-olds
with jobs worked an average of 17 hours a week and 19 weeks a
year; working 16- and 17-year-olds averaged 21 hours a week and
23 weeks a year at work (U.S. General Accounting Office, 1991).
Because these annual data do not differentiate between the school
year and summer vacation, the analysis could not estimate the
amount of time youngsters worked during the school year.  An
analysis of 1995 data files from the CPS found that 15-year-olds
with jobs worked an average of 11 hours per week during the school
year and 19 hours per week during the summer.  For 17-year-olds
with jobs, the numbers were an average of 18 hours per week during

Grade 9 Grade 10 Grade 11 Grade 12

School School School School
Year Summer Year Summer Year Summer Year Summer

52.72 40.71 44.35 32.33 35.78 24.05 26.42 18.53
16.15 9.41 10.59 5.44 5.87 2.56 4.52 1.61
11.60 9.21 9.48 7.33 7.21 3.89 5.02 3.17

6.96 7.58 7.46 5.19 8.68 4.04 6.98 1.74
2.87 3.56 6.62 3.94 9.88 4.05 10.29 2.44
4.06 7.42 9.34 8.71 14.17 7.99 15.39 8.53
0.94 2.40 3.62 4.96 5.78 5.46 8.63 6.63
1.84 7.65 4.82 13.32 8.25 19.08 14.25 18.78
1.92 10.37 2.41 16.12 3.50 26.88 7.37 36.41
0.93 1.70 1.30 2.68 0.88 2.00 1.11 2.16

funded by the National Institute of Child Health and Human Development, Na-
tional Institutes of Health, and 17 other federal agencies.
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6These numbers were generated by project staff using 1995 CPS data made available by the
Bureau of Labor Statistics.  Since the monthly survey asks only about work in the previous
week and the March supplement asks for average hours worked in the previous year, the
annual and monthly figures are not necessarily comparable.

the school year and 26 hours per week during the summer.6  Figure
2-1 shows employment in the summer versus the school year, by age
group, and Figure 2-2 shows the number of hours worked for sum-
mer months versus the school year, by age group.

Surveys and studies other than the CPS provide more informa-
tion on the amount of time young people spend working.  Data from
the National Longitudinal Survey of Youth show that 3 percent of
all sophomores, 10 percent of all juniors, and 19 percent of all
seniors worked more than 20 hours per week in the week the survey
was conducted (Ruhm, 1997).  The recent National Longitudinal
Study of Adolescent Health found that 17.9 percent of all high-
school students worked more than 20 hours per week during school
(Resnick et al., 1997).  Tables 2-3 and 2-4 summarize the findings of
various studies on how much adolescents work.

An additional factor that may lead to different estimates of work
in different studies is erroneous recall, which can complicate data on
the number of hours worked, particularly if the respondents are
estimating their average hours worked during some previous period.
How best to estimate actual work hours is a matter of debate.  Stud-
ies using detailed time diaries find lower hours of work than surveys
that ask people the average number of hours worked in a previous
period (Robinson and Godbey, 1997).  Unfortunately, the time-di-
ary data available on work by children and adolescents lump to-
gether data for ages 12 to 17, making them impossible to compare
with other survey data.

Several potentially important aspects of work intensity are not
well accounted for in most studies, such as the number of hours per
day, the timing of those hours, and the variability of the work sched-
ule.  For example, working two 8-hour days over the weekend may
be qualitatively different than working four 4-hour days after school.
How late a youngster works on school nights may be as important as
how many hours he or she works in a week.  Working many hours
for a short period of time (such as the Christmas holidays) may have
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FIGURE 2-1  Percentage of adolescents who work, by time of year.
SOURCE:  Data from 1995 Current Population Survey and census population
estimates.
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FIGURE 2-2  Average hours per week worked by adolescents, by time of year.
SOURCE:  Data from 1995 Current Population Survey.

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


42 PROTECTING YOUTH AT WORK

TABLE 2-3  Studies of Employment and Hours of Work During
School Year

Study Survey Name Ages

Bachman and Monitoring the Future High-school seniors;
Schulenberg (1992) 8th and 10th graders

added in 1991

Light (1995) National Longitudinal 11th-12th graders
Survey of Youth
(NLYS), 1979

Resnick et al. (1997) National Longitudinal 9th-12th graders
Study of Adolescent
Health (“Add Health”)
1994-1995

Schoenhals et al. (1997) National Educational 10th graders
Longitudinal Survey
(NELS) 1988

Sweet (no date) National Survey of 9th-12th graders
Families and Households
(NSFH) 1992-1994
follow-up

Special tabulations National Longitudinal 7th-12th graders
prepared by Jo Jones, Study of Adolescent
Carolina Population Health (“Add Health”)
Center, for National 1994-1995
Research Council, 1998
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Findings

How Many Work Amount of Work

74.9% of males for pay 53.5% of working males ≤ 20hrs/wk
6.3% of males unpaid 46.5% of working males >20 hrs/wk
72.7% of females for pay 61.6% of working females ≤ 20 hrs/wk
6.7% of females unpaid 38.4% of working females >20 hrs/wk

80% of males Males averaged 12.8 hrs/wk
73% of females Females averaged 11.1 hrs/wk

17.9% worked 20 hrs/wk or more during
the school year

43.3% of males Males averaged 17.5 hrs/wk
37.7% of females Females averaged 15.0 hrs/wk

37% of males for pay 20% of males < 10 hrs/wk
45% of females for pay 17% of males ≥10 hrs/wk

27% of females < 10 hrs/wk
18% of females ≥ 10 hrs/wk

40% of 7th graders 2.6% of 7th graders work 20 or more hrs/wk
45% of 8th graders 4.2% of 8th graders work 20 or more hrs/wk
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TABLE 2-4  Findings on the Extent to Which Work and School
are Combined

NLS Measure of
Study Cohort Sample

D’Amico (1984,1986) Y, Grades 9-12
D’Amico and Baker 1979-1982 during school year
1984)

Griliches (1980) YM, Complete at least grade
1966-1970 10 by 1970

Light (1994) Y, First leave school
1979, 1991 in 1978-1991

Michael and Tuma Y, Ages 14-17, in school
(1984) 1979 in 1979

Ruhm (1997) Y, Grades 9-10 in 1979
1979-1991

Steel (1991) Y, Ages 17-18 in
1979-1981 1979

Stephenson (1979, YM, In school one year,
1981a, 1982) 1966-1971 out of school next

Stephenson (1981b) YW, In school one year,
1968-1978 out of school next

Stern and Nakata (1989) Y, High-school senior
in 1979; terminal

1979-82 high-school grads

NOTE:  Y, youth; YM, young men; YW, young women; FT, full time;
PT, part time

SOURCE:  Light (1994:47)
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In-School Work Selected Findings

Percent of weeks worked 50% (75%) of white males work in grade
10 (12), 15% (57%) for more than half
the year; less for minorities and females.

Cumulative work 48% work in high school, 63% in college;
experience while in school 24% average at least 20 hours per week.

Whether employed at time of 48% of white males hold jobs, work 60%
last observed exit from school of last year of school, on average; college

students work more than others.

Whether employed week 25% of 14-year-olds work, 51% of
prior to 1979 interview 17-year-olds; males work more than

females, whites more than blacks or
Hispanics.

Whether employed interview 28% of sophomores, 43% of juniors, 50%
week, grades 10-12; hours/week of seniors work; seniors work 19 hours
and weeks/academic year per week, 52% of academic year, on

average.

Whether employed at 58% of whites work,  41% of Hispanics,
time of 1979 interview 35% of blacks; all average about 25 hours

per week.

Whether working FT or PT or 29% of whites work FT, 33% PT, 7%
unemployed while in school unemployed; less FT, PT work for blacks,

more unemployment.

Whether working FT or PT or 46% work FT, 11% PT, 9% unemployed;
unemployed while in school (blacks and whites combined).

Whether employed week prior 51% work; average about 16 hours a
to interview week in 1978-79.
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FIGURE 2-3  Working adolescents aged 15 to 17, by industry (in percent).
SOURCE:  Data from 1996 Current Population Survey March Supplement.

different effects than working many hours for many months.  Few
surveys collect adequate details about these facets of work.   The
manner in which data are collected in the CPS also makes it difficult
to distinguish work during the school year from work during sum-
mer months.

WHERE YOUNG PEOPLE WORK

As shown in Figure 2-3, more than one-half of 15- to 17-year-
olds are employed in the retail sector (e.g., restaurants, grocery stores,
other retail stores) and more than one-quarter work in the service
sector (e.g., recreation, health, education).  Agriculture is the next
largest employer of this age group, employing 8 percent of them.
Restaurants employ more young people (28 percent) than any other
industry.  These patterns vary somewhat by age, with more than
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twice the percentage of employed 15-year-olds working in agricul-
ture than 16- and 17-year-olds (based on data from 1995 CPS March
Supplement).7

The types of jobs that adolescents hold are varied.  As shown in
Figure 2-4, the most common job held by 15- to 17-year-olds, is
cashier (16 percent), followed by cook (7 percent), stock handler (7
percent), food-counter worker (5 percent), waiter (4 percent), wait-
ers’ assistant (4 percent), and food-preparation worker (4 percent).
However, the job titles youngsters have may not reflect the actual
nature of the tasks they perform (Massachusetts Department of Pub-
lic Health, 1997).  For example, youngsters hired as cashiers may
also clean and perform other tasks that are not associated with

Cashiers
16%

Cooks
7%

Stock handlers 
and baggers

7%

Food counter
5%

Waiters and waitresses
4%

Miscellaneous food preparation
4%

Waiters'/waitresses' assistants
4%

Janitors 
and cleaners

3%Sales workers, 
other commodities

3%
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News vendors
2%

Supervisors, 
food preparation and 
service occupations 

2%

Attendants, amusement 
and recreation facilities

2%

Sales workers, apparel
1%

Laborers, except 
construction

1%

Early childhood 
teacher's assistant

1%

Sales counter clerks
1%

Other
28%

Child care workers
3%

Groundskeepers and 
nonfarm gardeners

2%

FIGURE 2-4  Working 15- to 17-Year-Olds, by occupation (in percent).
SOURCE:  Data from 1996 Current Population Survey March Supplement.

7The actual number of 15-, 16-, and 17-year-olds employed in agriculture is similar:  60,000,
61,000, and 67,000, respectively.  However, many more 16- and 17-year-olds than 15-year-
olds are employed:  444,000 15-year-olds, 1,028,000 16-year-olds, and 1,450,000 17-year-
olds.

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


48 PROTECTING YOUTH AT WORK

operating a cash register.  This phenomenon makes it difficult to
estimate the kinds of hazardous exposures adolescents may experi-
ence on the job.  Furthermore, inappropriate job titles could obscure
the fact that adolescents are performing tasks prohibited by child
labor laws.

Adolescents’ type of employment appears to vary by family in-
come, with youngsters from low-income families working in more
hazardous jobs.  An analysis by the U.S. General Accounting Office
(1991) found that 20 percent of 15- to 17-year-olds from low-in-
come families worked in hazardous industries, such as agriculture,
mining, manufacturing, construction, and wholesale trade, compared
with 14 percent of those from high-income families.8

Determining the extent of illegal employment among children
and adolescents is difficult.  By analyzing CPS data available on the
number of hours worked and the occupations and using a number of
assumptions, Kruse (1997) estimated that nearly 3 percent of work-
ing 15- to 17-year-olds were employed in violation of child labor
laws:  One-third of those were working more hours per week than
allowed by law, and two-thirds were working in prohibited hazard-
ous occupations.  More than 12 percent of 15-year-olds in the Na-
tional Longitudinal Study of Adolescent Health were found to be
working more than the legally allowed 18 hours per week during the
school year (Kruse, 1997).

Children employed in “sweatshops” and other illegal activities
are likely to be underrepresented in survey data.  Sweatshops are
defined as businesses that regularly violate safety-and-health, wage-
and-hour, or child-labor laws and are believed to be concentrated in
the apparel, restaurant, and meat-processing industries.  Although
no good data exist on their number or the extent to which children
and adolescents are employed in them, Kruse (1997) extrapolated
from child labor violations found in New York City apparel firms
(U.S. General Accounting Office, 1989), to estimate that about
13,000 minors a year might be employed in sweatshops.

Young people’s employment in criminal activities, such as pros-
titution or drug dealing, has been documented only among children
and adolescents who have run away from home, been thrown out of

8In this study, a low-income family was defined as one with annual income of $20,000 or
less, a high-income family as one with annual income of more than $60,000.
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their homes, or been arrested.  There were an estimated 1.5 million
runaway children in 1988 (Children’s Defense Fund, 1988).  About
26 percent of runaways seen in a medical outpatient clinic reported
that they had traded sex for drugs at some time (Yates et al., 1988).
A study of homeless adolescents in Northern California found that
those who chose to remain on the street and use no services reported
high levels of involvement in illegal activities:  88 percent panhandled,
62 percent stole, 50 percent sold drugs, and 42 percent engaged in
prostitution (Stanford Center for the Study of Families, Children,
and Youth, 1991).

The Drug Use Forecasting Program of the U.S. Department of
Justice collects information on drug use and other illegal activity
from individuals who have recently been arrested.9  In 1996, 19
percent of young arrestees reported that their primary source of
income was from legal full- or part-time work; the primary source of
income from drug dealing was reported by 5.8 percent, from other
illegal activity by 3.2 percent, and from prostitution by 0.1 percent
(Golub, 1997).

WORK-RELATED ISSUES FOR SPECIAL POPULATIONS

Minority and Poor Youth

Minority adolescents have consistently been found to be less
likely to be employed than white adolescents.  In 1995, 18.8 percent
of young African Americans had jobs, compared with 38.6 percent
of young whites (data from 1995 CPS March Supplement).  Ahituv
et al. (1997), using data from the National Longitudinal Survey of
Youth, found that African Americans also had their first jobs at later
ages than whites.  By the age of 15, 22.2 percent of whites, 23.1
percent of Hispanics, and only 16.4 percent of African Americans
had held their first job.  By age 17, 82.8 percent of whites, 79.1
percent of Hispanics, and 69.5 percent of African Americans had job
experience.  However, the detailed analysis found that the racial and
ethnic distinctions resulted largely from group differences in family
socioeconomic characteristics.  Adolescents from poorer families liv-
ing in economically disadvantaged locales were less likely to have

9This program was replaced by the Arrestee Drug Abuse Monitoring Program in fall 1997.
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paid jobs while attending high school.  For minority youngsters with
jobs, their number of hours worked are similar to those for whites
(Ruhm, 1997; Steel, 1991).  Similarly, for poor youngsters, their
hours worked are similar to those worked by more affluent young-
sters (data from National Longitudinal Survey of Adolescent Health).

Race, ethnicity, and socioeconomic status also appear to affect
the types of jobs young people get.  Although retail establishments
provide the greatest number of first jobs for all youth, a greater
percentage of minority than white youngsters are employed in ser-
vices, such as janitorial work (Ahituv et al., 1997).  And low-income
youth, when employed, are more likely than more affluent youth to
work in hazardous industries, such as agriculture, manufacturing,
and construction (U.S. General Accounting Office, 1991).

Children and Adolescents with Disabilities

About 12 percent of those between the ages of 15 and 21 are
considered disabled, as defined by the Americans with Disabilities
Act (Public Law 101-336), which includes those whose actions or
activities are limited because of physical, mental, or other health
conditions (McNeil, 1997).  About 10.5 percent of school-age chil-
dren have disabilities as defined by the Individuals with Disabilities
Education Act (U.S. Department of Education, 1996).  These are
children with impairments caused by physical, mental, or other
health conditions requiring the provision of special education and
related services.  Slightly more than half (51.2 percent) of disabled
school-age children have specific learning disabilities, 21.8 percent
have speech or language impairments, 10.9 percent are mentally
retarded, and 8.7 percent have serious emotion disturbances; the
remaining 7.5 percent suffer have disorders or conditions, such as
autism, deafness, blindness, hearing impairments, multiple disabili-
ties, orthopedic impairments, other health impairments, traumatic
brain injuries, or visual impairments (U.S. Department of Education,
1996).

Work-force participation is lower for disabled people of all ages,
adolescents and adults, than for the general population; disabled
women have particularly low rates of employment.  The rate of
employment for all disabled individuals over the age of 15 is about
67 percent for men and 21 percent for women (compared with 71
percent for men and 57 percent for women aged 16 and over in the
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general population).  The rates are much lower for those with severe
disabilities or combinations of chronic illness and physical or cogni-
tive impairments (White, 1997).  Among adults with severe disabili-
ties, only 26 percent are employed (McNeil, 1997).  Using data from
the National Longitudinal Transition Study of Special Education
Students for young people 3-5 years after leaving high school,
Wagner et al. (1992) found that 57 percent of disabled individuals
were employed and only 27 percent were enrolled in post-secondary
education.  Few disabled adolescents under the age of 15 are em-
ployed (White, 1997).

Not only do adolescents with disabilities lack work experience,
but they also receive little preparation for work or careers.  White
and colleagues (White and Shear, 1992; White et al., 1990) have
been studying a large sample of youngsters with chronic illnesses and
physical disabilities.  To measure their attitudes toward and knowl-
edge of work, the subjects took a Career Maturity Inventory, which
has been normed at each age group with adolescents who have no
disabilities.  The adolescents with chronic illnesses and physical dis-
abilities scored high on involvement:  They did not see themselves as
hopeless in terms of work, and they saw their disabilities as less
problematic than potential employers see them.  But the subjects
scored much lower on orientation:  They knew little about work-
places and what would be expected of them.  Career maturity was
found to be highly associated with parental perception of readiness
for work.  Often parents or other caregivers postponed a disabled
child’s entry into the workplace, and in some cases they did not
think a first job was needed until age 25.  Socioeconomic status
played no role in this phenomenon.  Interestingly, the degree of
disability was not associated with career maturity.

These factors can have important consequences for development
and successful transition into adult roles.  Benz et al. (1997) found
that having two or more job experiences during high school was
highly predictive of a disabled individual’s being competitively em-
ployed after high school.  Work may play a central role in accultur-
ating young people with disabilities.  In making the transition from
school to work, social context—how the parent or employer sees the
disabled young person—may be as important as the young person’s
functional status (White, 1997).
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Immigrant Youth

Very little data on work among immigrants, in general, and
immigrant youth, in particular, have been collected.  Furthermore,
there are problems with the data that do exist.  For example, the
census makes no distinctions between legal and illegal immigrants or
between legal immigrants who have the right to work in the United
States and those who are here legally but who are not allowed to
work (as is the case, for example, with the spouse or child of a
visiting professor).  This makes it difficult to interpret the existing
data (Jasso, 1997).  For immigrants younger than 18 who are granted
permanent residency in the United States, the vast majority are coded
as students by the Immigration and Naturalization Service.  In 1994,
for example, only about 11 percent of 17-year-old male immigrants
and 8 percent of 17-year-old female immigrants reported an occupa-
tional title (Jasso, 1997).  A committee analysis of 1990 census data
indicated that 16- and 17-year-olds who had at least one immigrant
parent were less likely to be employed than were their counterparts
whose parents were born in the United States.  These data shed no
light on the reasons for this difference.  It is possible that adolescents
with at least one immigrant parent are less likely to report employ-
ment, even if they are working.  It is also possible that immigrant
parents encourage their children to concentrate on school achieve-
ment rather than work.  A New Immigrant Pilot Study currently
under way is designed to test the feasibility of alternative methods of
locating immigrants and maximizing their participation in surveys,
and to test ways of tracking this highly mobile population.

CONCLUSIONS

The vast majority of adolescents in the United States have their
first work experience prior to finishing high school.  The combina-
tion of federal data sources and national and local survey research
provide a fair amount of information about teenagers who have
jobs, where they work, and how much they work.  However, little
information is available on the quality of the work in which young
people engage.  Information is lacking about the extent to which
those under the age of 15 work, although it seems clear that many
youngsters begin working for pay at a young age.  There is also very
little information on subpopulations of young people, such as dis-
abled, minority, and poor youth.
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53

3

Health and Safety at Work

Work may be an integral part of the lives of many children and
adolescents, but how safe is the workplace for children?  Despite
child labor laws that are intended to protect children from hazard-
ous working conditions, many young workers face health and safety
hazards on the job.  In fact, if one examines the major industries in
which adolescents are employed, one finds that many of these indus-
tries—grocery stores, nursing homes, and agriculture—have higher-
than-average injury rates for workers of all ages; see Table 3-1.  In
general, typical “teen jobs” cannot be assumed to be safe.  Such
factors as inexperience, developmental characteristics (physical,
physiological, cognitive, and psychosocial), and the need to balance
school and work may place younger workers at greater risk than
adults confronted with similar hazards.

Injuries are the leading cause of death among children (over age
1) and adolescents (Rosenberg et al., 1996).  In 1995, 1,612 children
aged 5 to 9 died from unintentional injuries, as did 1,932 children
aged 10 to 14, and 6,622 adolescents aged 15 to 19 (National Center
for Health Statistics, 1995).  Injuries also are the leading cause of
hospital admissions for young people (National Center for Health
Statistics, 1990) and account for numerous visits to emergency de-
partments and physicians (Baker et al., 1992).  Between 1992 and
1994, injuries accounted for 43 percent of 31,447,000 annual emer-
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TABLE 3-1  Incidence Rates of Nonfatal Occupational Injuries and
Illnesses for All Workers in the Private Sector, by Industry

1992 1993

Total Lost Total Lost
Injuries Workday Injuries Workday
(per 100 Cases (per (per 100 Cases (per

Industry FTE) 100 FTE) FTE) 100 FTE)

All Private 8.9 3.9 8.5 3.8
Industriesa

Agriculturea 12.2 5.5 11.5 5.3

Grocery Stores 12.7 5.0 11.3 4.7

Eating Places 9.1 3.1 8.5 3.0

Nursing Homesb 18.6 9.3 17.3 8.9

gency department visits by children and adolescents.  The highest
rate of injury-related visits occurred among 15- to 17-year-olds (H.B.
Weiss et al., 1997).

Occupational injuries and illnesses among young people have
typically been overlooked in pediatric health care and pediatric pub-
lic health.  At the same time, occupational health experts have gener-
ally focused on the health and safety of adult workers.  Conse-
quently, until quite recently, the scientific literature has been notably
silent on the subject of occupational injuries and illnesses among
children and adolescents.  Although information remains limited, a

NOTES:  The incidence rates represent the number of injuries and illnesses
per 100 full-time equivalent workers and were calculated as follows:  (N/EH)
× 200,000, where N = number of injuries and illnesses; EH = total hours
worked by all employees during the calendar year; and 200,000 = base for
100 full-time equivalent workers (working 40 hours per week, 50 weeks per
year).

Lost workday cases involve injuries or illnesses that result in days away from
work or days of restricted work activity or both.
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aExcludes farms with fewer than 11 employees.
bThese figures are for nursing and personal care facilities, the category that in-

cludes nursing homes, for which separate rates were not available.

SOURCE:  Data from Bureau of Labor Statistics.  Available at:  http://stats.bls.gov/
sahome.html#OSH [1998, February 2].

growing body of research now suggests that occupational injuries
contribute to the overall burden of injuries among youth.

This chapter first examines the data on work-related injuries and
illnesses among children and adolescents.  It then examines the fac-
tors that may increase their risk of injuries and illnesses in the work-
place.  Finally, it includes a review of the available sources of surveil-
lance data and their strengths and weaknesses.  Although the
information presented here is relevant to both agricultural and non-
agricultural settings, the special concerns of agriculture are addressed
in Chapter 5.

1994 1995 1996

Total Lost Total Lost Total Lost
Injuries Workday Injuries Workday Injuries Workday
(per 100 Cases (per (per 100 Cases (per (per 100 Cases (per
FTE) 100 FTE) FTE) 100 FTE) FTE) 100 FTE)

8.4 3.8 8.1 3.6 7.4 3.4

10.3 4.8 10.4 4.7 9.4 4.3

11.2 4.7 9.9 4.1 10.1 4.1

7.7 2.6 7.6 2.4 6.2 1.9

16.8 8.4 18.2 8.8 16.5 8.3
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NONFATAL WORK-RELATED INJURIES

Since the mid-1980s, a number of descriptive epidemiological
studies have  characterized the extent and nature of occupational
injuries to children and adolescents. Because there is no national
system for monitoring occupational illness and injuries, researchers
have largely relied on administrative data, such as workers’ compen-
sation records, for documentation.  No single data source captures
all injuries; thus, findings based on any single data source should be
considered conservative estimates.  Because these data sources are
not complete, exhaustive, or mutually exclusive, it is difficult to
compare the data or to determine an accurate number of work-
related injuries to young people.  In addition, most of these data
sources are not based on representative samples of working children
and adolescents.  As is discussed in more detail below (see “Sources
of Surveillance Data”), official Bureau of Labor Statistics figures
from the Annual Survey of Occupational Injuries and Illnesses are
estimated to miss at least 11 percent of workers under the age of 18;
hospital emergency rooms are estimated to see only one-third of all
work-related injuries (and it is not known what percentage of inju-
ries to young workers are seen in hospitals).  Data from administra-
tive sources, such as workers’ compensation, differs from state to
state.   Taken together, however, studies provide an important pic-
ture, albeit incomplete, of work-related injuries suffered by young
people in the United States.

Even less information is available on the severity of injuries suf-
fered by young workers.  None of the data sources specifically rates
injury severity, but the sources include only injuries that require
multiple days away from work or require medical attention—both
commonly used indicators of serious injuries.

Extent of the Problem

One approach to estimating the magnitude of the problem is to
examine workers’ compensation claims filed for children and adoles-
cents.  A review of data from 26 states in 1987 to 1988 identified
59,000 injuries to minors (U.S. General Accounting Office, 1990).1

1The twenty-six states that reported injury data were Arkansas, Colorado, Florida, Hawaii,
Idaho, Iowa, Kentucky, Louisiana, Maine, Maryland, Michigan, Minnesota, Mississippi, Mis-
souri, Nevada, New Jersey, New Mexico, Oklahoma, Oregon, Pennsylvania, Rhode Island,
Tennessee, Texas, Washington, Wisconsin, and Wyoming.
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New York state alone reported that more than 1,200 youths received
compensation for occupational injuries that resulted in 8 or more
days lost from work each year from 1980 to 1987; more than 40
percent of the injuries resulted in permanent disability (Belville et al.,
1993).  In Washington state, which collects data on all injuries re-
gardless of lost work time, more than 4,400 young workers were
awarded workers’ compensation benefits annually from 1988 to
1991 (Miller, 1995).  Brooks et al. (1993) report that in Massachu-
setts from 1988 through 1990 approximately 700 workers under the
age of 18 filed claims annually for injuries resulting in 5 or more
days away from work.  These findings vary widely because eligibility
requirements for worker’s compensation vary by state.  Table 3-2
summarizes the findings from the major studies of work-related inju-
ries.

Injury logs maintained by employers in accordance with the re-
quirements of the Occupational Health and Safety Act also shed
light on the extent of injuries to young workers.  Each year the
Bureau of Labor Statistics (BLS) conducts the Survey of Occupa-
tional Injuries and Illnesses (SOII), based on the injury logs required
of a sample of private employers throughout the United States.  Ac-
cording to these official statistics, in 1993 youngsters in private-
sector industries suffered an estimated 21,620 injuries and illnesses
that necessitated days away from work.  The median number of lost
work days was 3.  The survey excludes the self-employed, farms with
fewer than 11 employees, private households, and government,
which means that the survey does not cover at least 11 percent of
working youth, according to one estimate (Centers for Disease Con-
trol and Prevention, 1996).

Emergency-department records are another key source of infor-
mation about work-related injuries suffered by adolescents.  These
records document not only serious injuries, but also injuries that do
not necessarily require time away from work.  In the National Hos-
pital Ambulatory Medical Care Survey, the National Center for
Health Statistics of the U.S. Department of Health and Human Ser-
vices annually collects information on a nationally representative
sample of emergency department visits.  Between 1992 and 1994,
there was an annual average of 2,111,000 emergency department
visits by 15- to 17-year-olds for injuries.  For 1993 and 1994, the
years for which data on place of injury were collected, 5 percent
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TABLE 3-2 Studies on Work-Related Injuries of Adolescents

Study Population/Source Sample

Banco et al., 1992 14- to 17-year-olds/ 796 workers’
Connecticut compensation reports
workers’ for 14- to 17-year-
compensation reports olds
for 1989 (.05% 14-year-olds;

10.2% 15-year-olds;
34.7% 16-year-olds;
54.6% 17-year-olds)

Belville et al., 1993 14- to 17-year-olds/ 9,656 work-related
Workers’ injury awards
compensation
records for 1980-
1987; New York
state
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Table continues on pages 60-69

Injury Job Type Event

35% cuts 42% food stores 30% case cutter, knife,
25% contusions 27.5% general other sharp objects
22% sprains merchandise stores 25% struck by object
7% burns 11.3% restaurants 17% overexertion
3% fractures, 7.4% professional 13% falls
dislocations and related services 7% burns
8% other 3.6% manufacturing 8% other

2.7% public admin
2.6% business and
repair services
1.4% personal services
0.4% construction
0.3% agriculture
0.8% other

35% lacerations 52.3/1,000
18% fracture unskilled labor
18% sprain, strain 39.5/1,000
9% contusion, crush building service
9% other traumatic 38.9/1,000
injuries food service
7% burns 26.3/1,000
1% amputations agriculture
1% other skin 25.0/1,000
conditions construction,
1% systemic injuries mechanics

20.2/1,000 clerical
15.9/1,000 sales
14.0/1,000
amusement
and health
10.6/1,000
managerial,
professional
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TABLE 3-2 Continued

Study Population/Source Sample

Brooks et al., 1993 14- to 17-year-olds/ 1,176 work-related
Emergency room injuries
and hospital
admission records,
1979-1982; 14
Massachusetts
communities

Brooks and Davis, 14- to 17-year-olds/ 2,551 work-related
1996 Workers’ injury awards

compensation
records for 1987-
1990; Massachusetts

Broste et al., 1989 872 high school Noise-induced
vocational hearing loss in at
agriculture students least one ear
in central Wisconsin/
Audiometric
assessment

Cooper and Under 18 years old 1,097 injuries and
Rothstein, 1995 in Texas/ illnesses

Workers’ 2% 11-13 year olds;
compensation 7% 14-15 year olds;
reports, 1991 90% 16-17 year olds
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Table continues on pages 62-69

Injury Job Type Event

49.1% lacerations 41.7% cutting, piercing
12.2% contusions objects
9.6% strains, sprains 12% struck by object
7.5% eye injuries 9.6% falls
6.4% burns 6.9% machinery
3.0% fractures 6.8% burns
2.0% concussion, 6.3% overexertion
cranial 4.5% caught in or
0.4% amputation between object (s)
9.9% other 4.4% foreign object

7.8% other

33.1% sprain, strain 55.4% retail trade
24.3% laceration 20% services
15.6%contusion, 11% manufacturing
crushing 4.6% construction
8.5% fracture 3.5% wholesale
4.7% burn trade
0.7% amputation 2.0% transportation
13.1% other 1.2% agriculture

2.2% other

57.1% of students
who live and work
on farms
54.5% of student
who work on farms,
but live elsewhere
24% of students who
live, but do not work
on farms
33% of students with
no farm exposure

35% vehicle drivers,
material handlers
30% service laborers
19% sales workers
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Hayes-Lundy et al., 15- to 19-year-olds/ 73 cases
1991 Utah State Insurance

fund data, 1982-
1985

Heinzman et al., 13- to 17-year-olds/ 742 injured
1993 (Minnesota Workers’ adolescents
Adolescent compensation 534 usable records
Occupational Injury records for 8/90-
Study) 8/91

Heyer et al., 1992 17-year-olds and 16,481 claims
younger/Washington
state workers’
compensaton claims,
1986-1989

Knight et al., 1995 14- to 16-year-olds/ 174 cases
Follow-up survey of 146 interviews
all work-related completed
injury cases seen in
emergency rooms
participating in
NEISS, July 1 to
Sept. 30, 1992

Layne et al., 1994 14- to 17-year-olds/ 37,405 estimated
Representative injuries nationwide
sample of emergency based on 679 injuries
departments in sample
(NEISS), July 1 to
Dec. 30, 1992

TABLE 3-2 Continued

Study Population/Source Sample
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Table continues on pages  64-69

100% burns from 100% fast-food 25% adding, filtering,
hot grease restaurants changing hot grease

16% splashed grease
14% cleaning grill
11% slipped on floor into
grease
34% other

13% burns (44% had 39% fast food 50% hot grease
permanent scars) establishments 25% grills, other cooking

equipment
37% full service 42% hot grease
restaurants 35% hot water

5.2% serious injuries 7% farm
12.8% disabling 43% food workers
injuries

34% eating places 17% moving materials or
7% schools freight
6% grocery stores 13% cooking, food
6% amusement, preparation
recreation services 12% janatorial work
3% hospitals 10% stocking shelves,
44% other cutting up boxes

34% lacerations 38% eating
18% contusion, establishments
abrasion 7.8% food stores
16% sprain, strain 7.6% other retail
12% burn 6.7% health services
4% fracture, 3.3% amusement,
dislocation recreation
15% other 2.9% educational

services
7.6% other services
6.7% agriculture
4% manufacturing
15% all other

Injury Job Type Event
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Miller, 1995 11- to 17-year-olds 17,800 work-related
(rates for 16- to 17- injury awards
year-olds only)/
Workers’
compensation
records, 1988-1991;
Washington state

NIOSH analysis of Under 18-year-olds/ 21,620 injuries or
Survey of 1993 survey of illnesses involving
Occupational national sample of lost work days
Illnesses and employers
Injuries; U.S.
Department of
Health and Human
Services, 1996
(state-specific
numbers also
available)

Parker et al., 1994b 3,051 10th-12th 379 work-related
(Minnesota grade students in 39 injuries reported
Adolescent Minnesota high (detailed information
Occupational Injury schools/Self- provided for 339)
Study) completed

questionnaire survey

TABLE 3-2 Continued

Study Population/Source Sample
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Table continues on pages 66-69

45.3% restaurants 50% struck by person or
18.8% food stores object
and other sales 14.6% falls

10.1% overexertion
9.1% burns
4.9% toxic exposures
3.3% caught in machinery
0.7% moving vehicle

31% sprains, strains 39% eating, drinking 21% falls on same level
17% cuts, establishments 17% over exertion
lacerations 14% grocery stores 10% striking against objects
13% contusions, 6% nursing, 9% contact with hot objects
abrasions personal care 7% struck by falling object
8% heat burns facilities 6% struck by slipping hand-
5% fractures, 5% department held object, such as knife,
dislocations stores razor, tool

29% burn 31.6% striking or struck by
27% cut object
23% sprain 25.4% contact with hot
10% bruise object
3% puncture 17.1% lifting, carrying,
12% other pushing, pulling
(36% of injuries met 10% falls
reporting criteria)

Injury Job Type Event
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Parker et al., 1994a Under 18-year-olds/ 742 injuries
Injury reports to (complete
Minnesota information on 534)
Department of Labor
and Industry,
8/15/90 to 8/14/91
and follow-up
interviews of injured
adolescents

Schober et al., 1988 17 years and 23,823 claims
younger/
Workers’
Compensation claims
in the BLS
Supplemental Data
System, 1980

TABLE 3-2 Continued

Study Population/Source Sample
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Table continues on pages 68-69

37.6% strains and a

sprains 3%/1% agriculture
24.2%  cuts and 4%/7% nurses aide
lacerations 6%/7% dish buser
13.1% burns 13%/8% carhop
12.5% bruises 14%/14% cashier
8.8% fractures (restaurant)

12%/14% fast food
cook
11%/7% short order
cook
13%/11%
dishwasher
4%/5% waiter
43%/45% janitor
2%/2% sales clerk
16%/15% stock
clerk
16%/15% bagger

36.5% cut, 49.7% retail trade
laceration 20.9% services
17.3% sprains, 9.1% manufacturing
strains 6.1% agriculture,
12.8% contusion, forestry, fishing
crush 3.9% wholesale
9.7% burns trade
5.8% fracture 3.7% construction
3.5% abrasions 3.7% public admin
0.7% dislocations 1.2% transportation,
0.6% amputations utilities
13.1% other 1.2% finance, real

estate
0.3% mining
0.3% not classified

Injury Job Type Event
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Stueland et al., 1996 under 18 year olds 60 injured farm
living on farms in children
central Wisconsin/
Medical records
from 5/90 through
4/92

aFirst percentage is for males, second is for females.  Each interviewee could
give up to 3 types of work so total adds to more than 100 percent.

TABLE 3-2 Continued

Study Population/Source Sample

(103,000) of those injuries were identified as work-related (H.B.
Weiss et al., 1997).  In comparison, 15 percent of the emergency
department visits by 18- to 20-year-olds for injuries were identified
as work-related.  No place of injury was recorded for 19 percent of
the emergency department visits by 15- to 17-year-olds, some of
which may have been work-related injuries.  A Massachusetts study
based on emergency-department data collected in the early 1980s
found that 7 percent to 13 percent of all medically treated injuries
among 14- to 17-year-olds were work-related.  For 17-year-olds, the
estimate for work-related injuries (where the locations at which inju-
ries occurred were known) was as high as 26 percent and exceeded
the proportion of injuries attributed to motor vehicles or to sports
(Brooks et al., 1993).  The National Institute for Occupational Safety
and Health (NIOSH), in collaboration with the Consumer Product
Safety Commission, has used data from the National Electronic In-
jury Surveillance System (NEISS) to assess the scope of the problem.
NIOSH reports that in 1992 an estimated 64,100 adolescents, aged
14 to 17, required treatment in emergency departments for work-
related injuries (Layne et al., 1994).  Research suggests that only
one-third of work-related injuries are treated in emergency depart-
ments (Centers for Disease Control and Prevention, 1983; unpub-
lished tabulations, Occupational Supplement, 1988 National Health
Interview Survey).  Applying this figure to the NEISS findings,
NIOSH has estimated that 200,000 adolescents are injured on the
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job each year (National Institute for Occupational Safety and Health,
1995).

Surveys of young workers themselves highlight the extent of the
problem.  In several recent surveys of working high-school students,
estimates of the proportion of teens who report having been injured
at work range from 17 percent to 50 percent.  Between 7 percent and
16 percent of teens who have worked report having been injured at
work seriously enough to seek medical care (Bowling, 1996; Dunn et
al., 1998; Parker et al., 1994b).  For example, in a survey of 450
teens at a large urban high school in Massachusetts, 67 percent
reported that they either were working currently or had worked in
the past:  Of these, 35 percent reported having been injured at work;
10 percent were injured seriously enough to seek medical care (Mas-
sachusetts Department of Public Health, 1997).

The numbers alone indicate a basis for considerable concern.
Moreover, because teens typically work part-time, often in seasonal
jobs, the numbers of injuries suffered by adolescent workers trans-
late into high injury rates per hour worked.  This fact is often lost in
national statistics that cannot provide rates by age that are adjusted
for hours of work.  Healthy People 2000 calls for the reduction of
occupational injuries among adolescents to no more than 3.8 per
100 full-time workers (National Center for Health Statistics, 1996).
The fact that this objective is substantially lower than the goal for
adults—6 per 100 full-time workers—reflects a social policy deci-

31.7% contusion, 31.7% observing
abrasion farm work
28.3% laceration 68.3% working on
16.7% fracture farm
8.3% puncture
6.7% burn
6.7% closed head
injury
5% sprain
10% other

Injury Job Type Event
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sion that youth deserve special protection in the workplace.  Al-
though the limitations of the data regarding both the number of
young workers injured (numerator for injury rate calculations) and
the total number of young workers (denominator for injury rate
calculations) make it difficult to calculate injury rates for young
workers, studies in which injury rates have been computed for both
youngsters and adults using the same methods suggest that the injury
rate per hours worked for young workers is higher than that for
adults (Coleman and Sanderson, 1983; Miller, 1995).  Current in-
jury rates also appear to be well above the target for adolescents.
The National Center for Health Statistics (1997) reports an occupa-
tional injury rate for 15- to 17-year-olds of 4.9 per 100 full-time-
equivalent workers in 1996.  The injury rate for all workers 16-
years-old and older in 1996, based on the same sample, was 2.8 per
100 full-time-equivalent workers (National Institute for Occupa-
tional Safety and Health, 1998).

The injury rates alone do not provide a sense of the consequences
of occupational injuries for the injured adolescents or for the adoles-
cent population in general.  Adolescents who are injured seriously
enough to miss work may also miss days of school.  In an effort to
examine the burden that adolescent work-related injuries place on
the community at large, Brooks et al. (1993) computed the rate of
occupational injuries among teens residing in the community, re-
gardless of their work status.  Using emergency-department data
collected from 14 Massachusetts communities and towns from 1979
to 1982, they report that approximately 1 out of every 30 adoles-
cents aged 16 to 17 was seen in emergency departments for a work-
related injury each year.  Among males, the figure was 1 in 20.

Who Is Injured at Work:  Age and Gender Differences

 Studies show remarkably consistent patterns of nonfatal occu-
pational injuries by age. In general, studies at both the national and
state levels find older adolescents to have more injuries than younger
adolescents (Banco et al., 1992; Belville et al., 1993; Brooks and
Davis, 1996; Brooks et al., 1993; Castillo et al., 1994; Cooper and
Rothstein, 1995; Heyer et al., 1992; Layne et al., 1994; Miller,
1995; Schober et al., 1988; Suruda and Halperin, 1991; Toscano
and Windau, 1995); older adolescents also have higher injury rates
(Belville et al., 1993; Brooks et al., 1993; Layne et al., 1994).  Over-
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all, more than 85 percent of nonfatal work-related injuries to adoles-
cents are sustained by 16- and 17-year-olds (Banco et al., 1992;
Belville et al., 1993; Brooks and Davis, 1996; Layne et al., 1994;
Miller, 1995; Schober et al., 1988).  The reasons behind this pattern
are not entirely clear.  Federal child labor laws and many state laws
have stronger restrictions on the work that may be performed by
those under the age of 16.  Therefore, younger workers may be in
less hazardous jobs.  Or, because of limits on their hours of employ-
ment, they may simply have less exposure to situations in which they
could be injured.  Employers also may give older teens more respon-
sibility and more hazardous tasks to perform than their younger
counterparts are given.  And older teens may be more likely to
perceive themselves as mature, and therefore, attempt tasks for which
they are unprepared.

Studies also consistently show that adolescent males have greater
numbers and higher rates of injuries than adolescent females (Banco
et al., 1992; Belville et al., 1993; Brooks and Davis, 1996; Brooks et
al., 1993; Layne et al., 1994; Miller, 1995; Parker et al., 1994a,
1994b; Schober et al., 1988).  Some studies show an injury rate for
males that is nearly double that for females (Brooks et al., 1993;
Coleman and Sanderson, 1983; Miller, 1995; Schober et al., 1988).
Until recently adolescent males were more likely than adolescent
females to be employed, which could partly explain the disparity in
the numbers of injuries, but not the difference in rates.  Males are
more likely than females to work in risky industries, such as con-
struction (Jacobs and Steinbery, 1990; Reskin, 1993).  Dunn et al.
(1998) report that teenage boys are more likely to be exposed to
occupational hazards than are teenage girls.  They conclude that the
high rates of injury in adolescent males likely reflect their job experi-
ence, their exposure to work-related hazards, and employers’ expec-
tations, rather than the boys’ risk-taking behaviors.  Anecdotal evi-
dence suggests that within the same jobs, boys are frequently asked
to do “heavier” tasks.  In general, males tend to have higher rates of
injury than those of females, at all ages.  Baker et al. (1992) note that
the annual rate of nonfatal injuries requiring medical treatment or at
least one day of restricted activity for males is 1.4 times that for
females.  The extent to which the increased risk of occupational
injuries among young males can be explained by gender-related dif-
ferences in job and task assignments or to gender-related behavior
remains to be more fully explored.
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Lacerations
34.5%

Contusions or abrasions
18.2%

Sprains or stains
16.2%

Burns
12.4%

Fractures or
dislocations

4.2%

All others
14.6%

FIGURE 3-1  Work-related injures of 14- to 17-year-olds, by type of injury.
SOURCE:  Data from Layne et al. (1994).

Types and Seriousness of Work-Related Injuries

The most common nonfatal injuries observed among working
children are lacerations, sprains and strains, contusions, burns, and
fractures (Banco et al., 1992; Belville et al., 1993; Brooks and Davis,
1996; Brooks et al., 1993; Bush and Baker, 1994; Layne et al., 1994;
Miller, 1995; National Institute for Occupational Safety and Health,
1996; Parker et al., 1994a, 1994b; Schober et al., 1988) (see Figure
3-1 and Table 3-3).  The rank ordering of these injury types varies
depending on the data source.  For example, studies based on emer-
gency-department records indicate that cuts and lacerations are the
leading type of injury, while studies based on workers’ compensa-
tion claims for injuries resulting in lost work time and on Occupa-
tional Health and Safety Administration data from injury logs tend
to report more sprains and strains (Brooks and Davis, 1996; Brooks
et al., 1993; Centers for Disease Control and Prevention, 1996; Layne
et al., 1994).

Although data on the extent of disability associated with these
injuries are limited, the seriousness of these injuries should not be
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underestimated.  The fact that the data come from hospital emer-
gency rooms and workers’ compensation claims indicates that the
injuries were serious enough to require medical attention.  Knight et
al. (1995) report that 25 percent of adolescents who visit emergency
rooms for work-related injuries experienced limitation in their nor-
mal activities for more than 1 week.  Forty-four percent of adoles-
cents who received workers’ compensation payments in New York

TABLE 3-3  Typical Nonfatal Youth Work Injuries, for Selected
Industries

Industry Injury Circumstances

Restaurants Cut fingers Knife slips while cutting
Finger contacts blade while using or
cleaning power meat slicers

Burns Grease splatters onto worker from grill or
deep fryer
Hand contact with grill while cleaning
Slips on a slick surface and contacts grill
or fryer when trying to break fall
Grease spills on worker when draining or
transporting hot grease from a fryer
Hot liquid or food spills on worker

Strains Slips on a slick surface and strains muscles
trying to avoid the fall

Bruises Slips on a slick surface and is bruised in fall
(contusions)

Grocery Cut arms or Case-cutter slips while opening cardboard
Stores legs boxes

Torso strains Overexertion while lifting or moving
inventory
Overexertion while lifting customer bags
Overexertion while retrieving carts from
parking lot

Nursing Back strains Overexertion while lifting patients
Homes
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suffered permanent disabilities; younger teens (14- and 15-year-olds)
were more likely than older teens (16- and 17-year-olds) to be per-
manently disabled (Belville et al., 1993).   Parker et al. (1994a) found
that sprains and strains were the most common causes of severe
injury, with strains to the back accounting for 73 percent of all strain
injuries.  Back injuries were more common in smaller workers and
were positively associated with the amount of weight lifted at work.
Back sprains and strains made up 15 percent of all young workers’
compensated injuries in Massachusetts (Brooks and Davis, 1996).
Back pain is unusual among adolescents.  Because a history of back
pain has been identified as a risk factor for new back injuries
(Mitchell et al., 1994; Venning et al., 1987), back strains among
adolescent workers may have consequences for their long-term
health.

It has been estimated that work-related injuries for all workers in
1993 cost $121 billion in medical care, lost productivity, and wages
(National Safety Council, 1995).  In 1993–1994, hospital emergency
department visits by 15- to 17-year-olds for injuries identified as
occurring at work resulted in medical costs of $522 million (in 1993
dollars) (H.B. Weiss et al., 1997).   There is no information on the
long-term human and economic burden of  occupational injuries
suffered by young workers.  The effects of these injuries on their
future  health and employment status and the costs incurred by the
workers, their families,  employers, and society at large remain to be
documented.

Work Settings and Injuries

From a prevention standpoint, information about the types of
work settings and circumstances in which working children and ado-
lescents are injured is crucial.  Not surprisingly,  most injuries occur
in those industries in which the majority of young workers are em-
ployed.  Without exception, in studies of nonfatal injuries, half of
the injuries occurred among youth employed in retail trades, pre-
dominantly in restaurants and food stores (Banco et al., 1992; Belville
et al., 1993; Brooks et al., 1993; Brooks and Davis, 1996; Layne et
al., 1994; Miller, 1995; Schober et al., 1988).  Nationally, nearly 40
percent of work-related injuries suffered by youngsters occur in res-
taurants, and between 8 percent and 14 percent occur in food stores.
Other industries that experience relatively high numbers of such
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injuries include general merchandise stores, nursing homes, and agri-
culture (Centers for Disease Control and Prevention, 1996; Layne et
al., 1994); see Figure 3-2.  Common occupations of youngsters who
are injured include food-preparation and food-service workers, cash-
iers, stock handlers, and baggers (Banco et al., 1992; Cooper and
Rothstein, 1995; Miller, 1995).

State-specific data reveal findings that are important for local
prevention efforts but are obscured in national statistics.   In Alaska,
for example, laundry, cleaning, and garment services and the manu-
facture of specific food products each accounted for 16 percent to 17
percent of the injuries incurred by young workers.  In Hawaii, nearly
one-fourth of the incidents resulting in injuries occurred in construc-
tion.  In Vermont, hotels and motels were the most common site of
work-related injuries and illnesses (Centers for Disease Control and
Prevention, 1996).

In targeting industries for prevention activities, it is important to
consider not only  those with high numbers of injuries, but also those
with high rates of injury.  The rates indicate the probability or risk of
being injured at work.  In a large industry that employs a lot of teens,

Retail
54.0%

Service
20.0%

Agriculture
7.0%

Manufacturing
4.0%

Other
15.0%

FIGURE 3-2  Work-related injuries of 14- to 17-year olds, by industry.
SOURCE:  Data from Layne et al. (1994).
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many may be injured, but the rate of injury may be low.  By contrast,
in a small but high-risk industry, the number of workers injured may
be small, but the rate may be high.  Limitations of data on both the
number of young workers and the number of their work-related
injuries pose significant challenges in calculating rates and compar-
ing findings across studies, but injury rates reported in several state
and national studies draw attention to high-risk industries, some of
which are not necessarily highlighted solely by the numbers of inju-
ries that occur in them.  Layne et al. (1994) report that the retail-
trade sector had not only the highest frequency of adolescent occu-
pational injuries treated in emergency departments nationwide, but
also the highest rate of such injuries.  High rates of injuries have also
generally been seen in the manufacturing and construction sectors
(Belville et al., 1993; Brooks and Davis, 1996; Layne et al., 1994;
Miller, 1995).  In Washington state, 16- and 17-year-olds working
in public administration had the highest rate of on-the-job injuries:
Most of these youths were involved in summer job programs as trail-
crew members, grounds keepers, and park maintenance workers
(Miller, 1995).  Banco et al. (1992) also reported high rates among
young workers in public-sector jobs in Connecticut.  The Massachu-
setts Department of Public Health (1998) reported that young work-
ers employed in the trucking/warehousing industry had the highest
injury rates.  The injured workers were, for the most part, teens
engaged in handling materials.  Small numbers but high rates were
also found among Massachusetts teens employed by temporary agen-
cies and retail bakeries (Bowling, 1996; Massachusetts Department
of Public Health, 1998).

An examination of the types of injuries, events, sources of inju-
ries, and how these vary by industry provide information that is
necessary for developing specific intervention strategies.  The types
of injury differ by industry.  For example, lacerations and burns are
the leading injuries among youth employed in restaurants (Miller,
1995), while contusions, lacerations, and sprains are the leading
injuries among youth employed in service industries, such as nursing
homes, recreational services, and hotels.  Common events include
falls on the same level, overexertion from activities like lifting, strik-
ing against objects, and contact with hot objects.  Examples of com-
monly reported sources of injuries include case cutters (Banco et al.,
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1992), hot water or oil (Miller, 1995), knives and slicers (Miller,
1995), and containers and surfaces (Schober et al., 1988).

Interviews with young workers demonstrate the prevalence of
exposure to potential hazards at work.  Of 562 North Carolina teens
with work experience outside of farming, 36 percent reported using
ladders or scaffolds at work; 31 percent reported using forklifts,
tractors, or riding mowers on the job; and 27 percent reported work-
ing around very loud noises (Dunn et al., 1998).  Of 300 Massachu-
setts high-school students who reported that they were currently
working or had previously worked, 50 percent reported using clean-
ing chemicals at work, nearly 50 percent used case cutters, 37 per-
cent used ladders, 19 percent used food slicers, and 13 percent used
box crushers—despite the fact that child labor laws prohibit indi-
viduals under the age of 18 from operating either food slicers or box
crushers.  Twelve percent reported working alone at night (Bowling,
1996; unpublished tabulations, Massachusetts Department of Public
Health).

FATAL INJURIES

Work-related injuries that result in death merit special attention.
Each year from 1992 through 1995, approximately 70 youths
younger than 18 died from injuries they received at work (Derstine
1996; Toscano and Windau, 1994).  Table 3-4 summarizes findings
from the major studies of work-related deaths.  Estimates of the
number of deaths, as well as where and how they occurred, vary
from study to study.  As discussed in more detail below (“Source of
Surveillance Data”), there are many reasons for this variation.  Most
data sources rely on death certificates, but they capture only 81
percent of work-related deaths in general.  For children and adoles-
cents, the percentage may be even lower because it is less likely that
the death will be recognized as work-related for them than for adults.
A further difficulty in studying work-related deaths among young-
sters results from the relatively small number of such deaths that
occur each year.  To have an adequate number of cases to analyze,
researchers must aggregate data over a number of years and combine
data for different ages.  Differences in the years selected and the age
groupings with a low base-rate phenomenon (such as children’s
work-related deaths) can result in fairly large differences among
study findings.   Of youths younger than 18, the majority of deaths
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HEALTH AND SAFETY AT WORK 81

occurred among 16- and 17-year-olds, but younger workers ac-
counted for a substantial proportion (40 percent) of those killed, and
19 percent of the victims were younger than 14.  Approximately 90
percent of youths killed at work were males, which is similar to the
findings for adults (Bureau of Labor Statistics, 1996; Castillo and
Malit, 1997; Castillo et al., 1994; Cooper and Rothstein, 1995;
Derstine, 1996; Dunn and Runyan, 1993).

In 1992-1995, employment in agriculture accounted for the larg-
est proportion (40 percent) of youngsters’ work-related fatalities;
more than half of these children worked on family farms (Derstine,
1996).  Among youth under the age of 16, employment in family
agricultural businesses accounted for 71 percent of fatalities in agri-
culture.  Among 16- to 17-year-olds, deaths occurred somewhat
more frequently in retail trades (28 percent of the work-related
deaths in this age group) than in agriculture (26 percent).  Deaths in
the construction industry were also relatively frequent among the
older adolescents, accounting for 15 percent of work-related deaths.
Figure 3-3 shows work-related deaths, by industry, for workers 17
and younger.

Agriculture,
forestry, fishing

40.2%

Construction
11.2%

Services
10.0%

Retail trade
21.9%

Manufacturing
5.9%

Public administration
2.2%

Other
8.6%

FIGURE 3-3  Work-related deaths of children 17 and younger, by industry.
SOURCE:  Data from Derstine (1996).
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Motor-vehicle related
24.2%

Machine related
16.9%

Electrocution
11.9%

Homicide
9.6%

Falls
5.7%

Struck by 
falling object

4.6%

All others
27.2%

FIGURE 3-4  Causes of work-related deaths of 16- and 17-year-olds.
SOURCE:  Data from Castillo et al. (1994).

The leading causes of fatal occupational injuries among youths
are motor-vehicle-related events, homicides, machine-related events,
and electrocutions (Belville et al., 1993; Castillo and Malit, 1997;
Castillo et al., 1994; Cooper and Rothstein, 1995; Derstine, 1996;
Dunn and Runyan, 1993; Suruda and Halperin, 1991); see Figure 3-
4.  Motor-vehicle-related events are the leading causes of work-
related deaths for males; for females, it is homicides  (Castillo and
Malit, 1997; Derstine, 1996).  Although federal law prohibits work-
ers under the age of 18 from driving for work, except for incidental
or occasional driving, one-third of the motor-vehicle-related deaths
involve youths driving motor vehicles at work (Castillo and Malit,
1997; Castillo et al., 1994).  Findings for workers of all ages indicate
that the majority of work-related homicides are associated with rob-
beries in retail trades (National Institute for Occupational Safety and
Health, 1996).  Firearms were used in 21 of the 24 homicides of
workers between the ages of 16 and 17 between 1990 and 1992
(Castillo and Malit, 1997).  Tractors and forklifts account for most
of the machine-related deaths of young workers (Castillo and Malit,
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1997; Castillo et al., 1994; Dunn and Runyan, 1993; Suruda and
Halperin, 1991).

NIOSH reports that for the 3-year period from 1990 through
1992, the rate of fatal occupational injury among 16- to 17-year-
olds was 3.51 per 100,000 full-time-equivalent workers (Castillo
and Malit, 1997).  This rate is only slightly lower than that for older
workers (3.87 per 100,000 full-time equivalent workers age 20-24,
3.95 for ages 25-34, 3.93 for ages 35-44, and 4.56 for ages 45-54),
which is cause for concern inasmuch as federal and state labor laws
prohibit youngsters from working in the most hazardous jobs.  Al-
though violations of these laws are common, employment data sug-
gest that, in general, young people are less likely than adults to work
in especially hazardous jobs.  Given this pattern, children and ado-
lescents may actually be at higher risk of fatal injury than adults in
similar work.

EXPOSURES TO POTENTIAL HEALTH HAZARDS

Although recent research has contributed to understanding work-
related injuries suffered by young people, little is known about the
extent to which they incur illnesses from exposures to health haz-
ards—such as toxic chemicals, vibration, noise, and temperature
extremes—in the workplace.  However, the limited surveys of expo-
sures that are available, plus case reports of acute poisonings, sug-
gest that acute illnesses do occur and do result in the need for medi-
cal care.  By combining data on the types of jobs and tasks in which
young people engage with information from the research on occupa-
tional medicine on job-specific exposures for adults, it seems likely
that young workers are exposed to a wide variety of health hazards.

Exposures to such hazards may result in immediate illnesses or in
illnesses that are not manifest until years after the exposure.  Work-
ers’ compensation data and employers’ illness and injury logs in-
clude information about work-related illnesses, but it is well recog-
nized that illnesses are undercounted in these data systems (National
Research Council, 1987).  Illnesses captured by these systems tend to
be those with short latencies and those that have the most visible
acute effects.  Because the systemic effects of exposures to some
chemicals may mimic diseases, their causes may go unrecognized.
Pesticide-related illness, for example, may be difficult to distinguish
from the flu.  Furthermore, the exclusion of agriculture from many
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2Personal communication, E. Morse, Massachusetts Department of Public Health.

of the existing systems for gathering data results in significant under-
counting of exposures.

Many chronic diseases that are related to work have long latency
periods between the first exposure to the hazards and the onset of
the disease, and they may also have causes other than hazards in the
workplace.  As a result, chronic occupational diseases frequently go
unrecognized as work-related—for adults as well as youngsters.
They certainly are not seen in young workers, either because they do
not occur or because they will not be manifest until well into adult-
hood.  Therefore, to address occupational health problems that may
affect young people, it is essential to document the nature and extent
of their exposures to health hazards in the workplace.

A number of hazardous substances or conditions at work could
contribute to subsequent illnesses for young workers.  Audiometric
testing of vocational agricultural students in Wisconsin found that
57 percent of the students who lived and worked on farms had
noise-induced hearing loss, a condition found in only 33 percent of
the students who had little or no farm experience (Broste et al.,
1989).  To protect young people’s health and safety, the Fair Labor
Standards Act prohibits their working with hazardous agricultural
chemicals.  Yet in a survey of North Carolina teens, 38 percent of
those who worked on farms reported using pesticides or other farm
chemicals (Schulman et al., 1997).  Similarly, a 1989 survey of mi-
grant farmworkers under the age of 18 found that 10 percent had
prepared or applied pesticides.  Aside from gloves, no protective
equipment was used, and the gloves were made of cloth and there-
fore inadequate as protection.  More than 40 percent had worked in
fields still wet with pesticides, in violation of regulations governing
the time that must elapse between spraying and reentry by workers,
and 40 percent had been sprayed while working in the fields, either
directly by crop-dusting planes or indirectly by chemicals drifting
from planes or tractors (Pollack et al., 1990).  A recent Massachu-
setts survey, in which an industrial hygienist observed youth work-
ing in paid jobs and vocational shops, found young workers exposed
to a wide range of potential hazards, including lead and asthma-
causing agents in construction, ergonomic stressors in health-care
settings, and reproductive hazards in a print shop.2

The paradigm used to establish exposure limits for many health
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HEALTH AND SAFETY AT WORK 85

hazards assumes an 8-hour working day and a 40-hour working
week over a lifetime of working.  Because young people typically
work part time, often in short-term jobs, many of their exposures to
health hazards do not exceed existing standards.  The short-term
nature of their exposures may preclude or mitigate the potential
long-term health effects, but there are challenging scientific ques-
tions about whether young people are more susceptible than adults,
about how an individual’s age at the time of first exposure affects the
severity of any health consequences, and about the effects of mul-
tiple exposures over a working lifetime.  There are also important
policy considerations about what risks are acceptable for working
children and adolescents.

DO CHILDREN AND ADOLESCENTS HAVE
UNIQUE RISKS AT WORK?

It seems clear that work may pose substantial safety risks for
young workers, and there is evidence of potential health risks as
well.  The overall injury rates suggest that young workers may be at
greater risk than adults.  Identification of the factors that place
children and adolescents at risk in the workplace is essential for
developing effective preventive efforts.  These factors include charac-
teristics of the work, the work environment, and the  interaction
between them and young workers.

This section examines factors that raise special concerns about
working youth.  It begins with a discussion of the concentration of
young workers in certain types of work environments and addresses
the issues of inadequate health and safety training, inadequate super-
vision, and inappropriate or illegal job assignments.  The section
then turns to the  children and adolescents themselves and discusses
the characteristics that may increase their risk of work-related injury
or illness:  inexperience, the need to balance school and work, fa-
tigue, and developmental factors.

The Work:  Types of Jobs

Many of the industries that employ large numbers of children
and adolescents—grocery stores, hospitals and nursing homes, and
agriculture—have higher-than-average injury rates for workers of all
ages.  Children and adolescents face the same workplace hazards
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86 PROTECTING YOUTH AT WORK

faced by adults in similar occupations, ranging from hot grease,
large machinery, and unstable ladders to pesticides and other toxic
chemicals.

Young workers are congregated in jobs that are characterized by
the absence of opportunities for significant promotion within the
firm, high turnover, little on-the-job training, limited scope for
worker discretion or application of skill, heightened job insecurity,
wide variation and uncertainty in hours, low pay, and few benefits
(Doeringer and Piore, 1971; Osterman, 1982, 1988; Tilly, 1991,
1996).  Jobs with these characteristics are, in general, more danger-
ous than those without them.  For example, one study found the
incidence of occupational injuries and illnesses positively associated
with authoritarian work structures and negatively associated with
on-the-job training, promotion opportunity, job security, and wages
(Robinson, 1988).  Using data from the Ontario workers’ compensa-
tion system, a third study linked high lost-work-time frequency rates
to high rates of turnover, low amounts of worker autonomy, and
low “long-term career commitment from employees” (Shannon et
al., 1996).  Finally, Robinson (1991) found that the risk of occupa-
tional injury is weakly correlated with the absence of promotion
opportunity, moderately correlated with lack of control over work,
and strongly correlated with the lack of on-the-job training and job
security.

Jobs with the above characteristics are likely to be in small busi-
nesses.  Researchers have found a negative relationship between a
firm’s size and its employees’ risk of injury or death (Hunting and
Weeks, 1993; Mendeloff and Kagey, 1990).  There are many reasons
that the safety records of small companies could be expected to be
worse than those of large companies:  Small firms tend to have high
turnover, which means more inexperienced workers (Hunting and
Weeks, 1993); they are more exposed to market pressure, which may
lead them to cut corners on safety; and they have fewer resources to
fall back on for improving their safety performance.  NIOSH’s 1988
National Occupational Exposure Survey, for instance, found that
establishments with fewer than 100 workers took significantly fewer
steps—such as providing training, conducting inspections, and using
safety professionals—to ensure the safety of employees (National
Institute for Occupational Safety and Health, 1988).
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The Work Environment:
Health and Safety Training

Health and safety training for workers is considered an essential
component of comprehensive occupational health-and-safety pro-
grams (Keyserling, 1995; U.S. Office of Technology Assessment,
1985).  In fact, more than 100 standards promulgated by the Occu-
pational Safety and Health Administration explicitly require em-
ployers to train employees in the safety and health aspects of their
jobs (U.S. Department of Labor, 1992).  Although rigorous evalua-
tions of training programs are limited, studies of adult workers sug-
gest that safety training may reduce injuries and acute illness among
young or inexperienced workers (Jensen and Sinkule, 1988; Perkins,
1995; Van Zelst, 1954).  It is reasonable to assume that lack of
training could affect working children and adolescents, who are by
definition inexperienced, to a greater extent than adults.  Recent,
consistent evidence shows that young workers do not receive ad-
equate health and safety training at work.  General surveys of work-
ing youth find that about half of the young workers surveyed report
no such training (Bowling et al., 1998; Runyan et al., 1997).  Of 180
students interviewed in California, few had received any information
about job safety from anyone at their workplaces or schools (Bush
and Baker, 1994).

When I worked at [fast food chain] I thought the grill was
hazardous. . . . I didn’t receive any training, I was just thrown
into it because someone didn’t show up for work that day.

High school student in focus group
Massachusetts Department of Public Health

Knight et al. (1995) surveyed 146 14- to 16-year-olds who were
treated in hospital emergency rooms for occupational injuries:  54
percent of the respondents reported no safety training at all.  These
youngsters were much more likely to have serious injuries—involv-
ing eight or more days of restricted activity—than were those who
had received such training.  The Massachusetts Department of Pub-
lic Health (1998) reports that only 50 percent of 300 teens injured at
work indicated they had received health and safety training on the
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job.  The few studies of the effects of training on injuries among
adolescents have examined health and  safety training, but they have
not examined the importance of job-skills training.  In adult work-
ers, the incidence of work-related injuries and illnesses has been
found to be negatively associated with on-the-job training (Robinson,
1988, 1991).  Workers who report no on-the-job training are 1.5 to
2.5 times as likely as other workers to have hazardous occupations
(Robinson, 1991).  It would be interesting to examine whether the
role of jobs-skills training is different from or complementary to that
of health and safety training in reducing injuries among young work-
ers.

The Work Environment:
Inappropriate Assignments and Structure

Work-related injuries and illnesses may also occur because chil-
dren and adolescents are asked to or attempt to perform tasks for
which they are developmentally not ready (see discussion of physi-
ological development below).  Very little research has been done on
defining developmentally appropriate job tasks, which leaves em-
ployees to rely on Hazardous Orders, issued under the Fair Labor
Standards Act, that prohibit young people from performing certain
tasks (see Chapter 6).  Studies indicate that working in legally pro-
hibited occupations is a contributing factor to teens being injured or
killed at work.  For example, Knight et al. (1995) found that 19
percent of youth with work-related injuries who were treated in
emergency departments appeared to have been injured in jobs de-
clared to be hazardous or typically prohibited for their age by federal
laws governing child labor.  Of 104 deaths of children and adoles-
cents investigated by the Occupational Safety and Health Adminis-
tration from 1984 through 1987, 41 percent involved youths en-
gaged in work prohibited by federal child labor laws (Suruda and
Halperin, 1991).  However, many youths are injured or killed while
doing legally allowed tasks.

The structure of some work settings may also be inappropriate
for teens.  Greenberger and Steinberg (1986) noted a lack of adult
supervision of young people on the job:  The average young worker
spent only 12 percent of his or her time in the presence of a supervi-
sor.  Inadequate supervision and certain aspects of work schedules
have been associated with injuries on the job.  Knight et al. (1995)
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found that 80 percent of work-related injuries suffered by adoles-
cents occurred when no supervisor was present.  Some work sched-
ules, such as those involving long or unusually late or early hours,
may contribute to fatigue in adolescents, and fatigue is associated
with an increased likelihood of injury (Miller, 1995; Rosa, 1995).
Working alone or late at night may also be a risk factor for work-
related assaults associated with robberies (National Institute for
Occupational Safety and Health, 1996).

On one job, we were using these power saws.  I knew how to
use it, but if I ever got cut . . . .  I mean I wasn’t supposed to
be doing it since I was only 15.

High school student
Youth panel for the committee

Another issue that is just beginning to be recognized is the as-
signment of youths to jobs other than the ones they were hired to
perform.  Davis and Frank (1997) reported a wide discrepancy be-
tween job titles and “tasks ever done” by the employees who held
the jobs.  For example, a cashier in a fast-food restaurant may also
regularly be asked to cook or clean; see Table 3-5.  Anecdotal re-
ports indicate that when there is a shortage of staff, young workers
are often assigned to fill in on a variety of tasks for which they have
had no preparation.  Even if all the tasks are age-appropriate and
performing them provides opportunities to explore new responsibili-
ties, the assignment of a multiplicity of tasks has important implica-
tions for job-skills training and health and safety training.

The Workers:  Characteristics of Children and Adolescents

Injury-control experts understand that prevention of workplace
injuries requires that primary attention be focused on the elimina-
tion of hazards.  At the same time, it is important to examine factors
specific to young workers that may place them at risk, which include
inexperience, lack of physical or emotional maturity, and the need to
balance school and work.  The fact that developmental characteris-
tics may play a role in young workers’ injury rates in no way implies
that children and adolescents are to blame for their own injuries.
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Instead, these characteristics must be taken into account so that
work environments can be structured to minimize the risks to which
young people are exposed.

Experience

Inexperience is not unique to children and adolescents, but it is
an inescapable characteristic of young workers.  Studies of occupa-
tional injuries provide no clear-cut answers about the relative influ-
ences of inexperience and an individual worker’s personal character-
istics (such as age) on the occurrence of hazardous incidents, but a
number of studies have found a relationship between injury rates
and adult workers’ ages.  Band and Pismire (1984) reviewed coal-
mining injuries and found that younger adult workers had much
higher rates of disabling injuries than did older workers.  Jensen and
Sinkule (1988) report that the risk of amputation while operating a

TABLE 3-5  Job Titles, Tasks Ever Done, Equipment Ever Used,
in percent

Equipment
Job Title % Tasks Ever Done % Ever Used %

Cashier 29 Cashier 50 Case cutter 47

Sales Clerk 10 Cleaning 50 Ladder 37

Office Worker 10 Stock shelves 43 Food slicer 19

Work with kids 7 Cook 18 Box crusher 13

Stock shelves 6 Shovel 15 Fat fryer 12

Cook 6 Load trucks 13 Motor vehicle 10

Cleaners 6 Landscape work 10 Power tools 10

Dietary Aide 3 Deliver food by car 4 Forklift 6

NOTE:  Data are for students currently working or who had worked in the past.

SOURCE:  Data from Massachusetts Department of Public Health and University
of North Carolina Injury Prevention Research Center.
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power press is associated with age:  The youngest press operators
were at the greatest risk of amputation.  In a study of factory work-
ers, Van Zelst (1954) found that accident rates were highest in the
first 5 months on a new job for all adult workers, but that younger
workers consistently had accident rates above those of older work-
ers.  Based on workers’ compensation data from nine states, Mitchell
(1988) found higher rates of injury among workers under 25 years
of age, although the more serious injuries were among older work-
ers.  LaFlamme et al. (1996) found similar results among Swedish
miners.

In an examination of factors related to injury rates among petro-
leum-drilling workers, Mueller et al. (1987) found that age, rate of
job changes, and rate of rig transfers each had independent effects on
injury rates.  Length of time on the job had little effect when the
influence of age was statistically excluded from the analysis.  The
highest injury rates were observed among workers under the age of
25 when another risk factor, such as inexperience, job change, or rig
transfer, was present.  In contrast, Leigh (1986) studied a subset of a
nationally representative sample of adult employees and concluded
that job characteristics, including length of time on the job, were
better predictors of hazardous incidents than were personal charac-
teristics, including age.  Age was only predictive when job character-
istics were not taken into account.

None of these studies looked at children or adolescents.  Because
children and adolescents are, by definition, young, age most likely
plays a role in their high rates of work-related injury.  Findings like
those of Mueller and colleagues (1987) suggest that it may be the
interaction of age with job stressors, such as inexperience, that result
in higher rates of injury for children and adolescents than for adults.
The ways in which the relationship between injury rates and age,
experience, and hazard exposure for children and adolescents differs
from that of adults remains to be examined.

Developmental Factors

Adolescence is a unique period, marked by the second most
rapid period of growth in an individual’s life (infancy is first).  Three
aspects of development occur during adolescence—physical, cogni-
tive, and emotional growth—each of which may affect young work-
ers.
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The issue central to concerns about adolescents’ working and
their potential physical vulnerabilities is whether anatomic and physi-
ologic processes are mature in adolescence, or whether they are still
developing.  Considerable scientific study has been devoted to the
issues of chemical exposures, toxicology, pharmacology, and me-
tabolism among infants and young children.  However, there are
very few scientific data on these issues for the adolescent population,
which is the group that encompasses most American young workers.
Thus, one is left with minimal specifically relevant science and a
great need for further research on these issues, and knowledge about
adolescent growth, development, anatomy, and physiology.

The major points resulting from a review of the relevant litera-
ture are as follows:

•  Some basic science literature documents small increments in
growth in some body systems during adolescence; they include renal
excretion and the size of alveoli in the pulmonary system.

•  Pharmacokinetic studies and clinical experience make it ap-
parent that, despite these increments in growth, adolescent body
systems are similar to adult systems in most respects, and therefore,
no inherent special vulnerability can be attributed to those systems.
Exceptions to this include the endocrine system, which may be espe-
cially vulnerable during adolescence; the musculoskeletal system,
which has special vulnerabilities in both childhood and adolescence
as compared with adulthood; and the brain, in which altered learn-
ing capacity may have more serious implications for a teen who still
has much to learn, than for an adult, who has more fully completed
the task of learning the essentials facts of life.

•  The fact that rapid cell growth occurs during adolescence has
raised concerns that young workers may be particularly vulnerable
to potential carcinogens, and to substances associated with diseases
of long latency.  There are no data at present to inform either of
these concerns beyond the hypothetical.

•  Because adolescents are of childbearing age, exposures to
occupational hazards carry the same concerns about harm to repro-
ductive functioning as they do for adults in the workplace.

With the exceptions noted above, the exposure to occupational
chemicals appears to carry the same risks for adolescents as for
adults.  Any small differences in growth, anatomy, and physiology
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appear to have virtually no clinical relevance.  Thus, the essential
issue becomes how to minimize the exposure to chemicals that would
be hazardous for any worker.

Musculoskeletal Development and Ergonomic Factors Approxi-
mately 15 to 20 percent of an individual’s height is acquired between
the ages of 10 and 20 years; about half of that growth occurs during
a 2-year period that includes the phase of most rapid growth, the
peak height velocity (Marks and Cohen, 1978), which girls reach at
an average of 12 years of age and boys reach at an average of 14
years of age (Marshall and Tanner, 1969, 1970).  During this period
of rapid growth, adolescents are at particularly high risk of injury to
ligaments and to bone growth plates (epiphyses)3 (Nelson, 1992;
Pendergrast and Strong, 1992).  Because the body grows in a dispro-
portionate pattern, with bone growth preceding muscle, tendon, and
ligament growth, some joints may experience limited ranges of mo-
tion (Nelson, 1992), and injuries that would result in torn ligaments
in adults may produce fractures of the growth plates in adolescents
(Macy, 1992).  Injuries to growth plates can result in various osteo-
chondroses (degeneration and abnormal regrowth of the epiphyses),
some of which may have significant long-term orthopedic conse-
quences, including limbs of unequal length (Garrick, 1992).

Also of concern are other musculoskeletal disorders that have
been found to be work-related among adults.  There is strong evi-
dence that various disorders of the neck, elbow, hand and wrist, and
back are related to factors in the workplace (Bernard, 1997).  In
particular, carpal tunnel syndrome, tendinitis of the hand and wrist,
and various elbow problems are related to a combination of repeti-
tive motion, force, or posture.  Although little research has focused
specifically on adolescents, adolescents are commonly employed in a
number of settings where work-related risk factors, such as awk-
ward postures, high force, and repetitive motions, can add to similar
stresses inherent in school and leisure activities, resulting in muscu-
loskeletal disorders.  Back strains represent a fairly high proportion
of the work-related strains that cause adolescents to experience pain

3Growth in the long bones, such as those of the arms and legs, occurs at the ends of the
bones in what is known as an epiphysis, or growth center.  This area is separated from the
main bone by cartilage until growth is completed in late adolescence or early adulthood,
when the area becomes completely ossified and joins with the main bone.

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


94 PROTECTING YOUTH AT WORK

and to miss work (Parker et al., 1994a).  Inasmuch as back pain is
rare among adolescents, and history of back pain has been identified
as a risk factor for new back injuries (Mitchell et al., 1994; Venning
et al., 1987), the long-term consequences of back strains among
adolescent workers are of substantial concern.

Besides being vulnerable because of their rapid growth, children
and adolescents may be at risk because of mismatches between their
size and the dimension of equipment or machinery designed for
adults.  For example, the Consumer Product Safety Commission
found that young, short, and light-weight operators of ride-on mow-
ers were more likely than others to be injured (unpublished 1993
Consumer Product Safety Commission data, as cited in National
Institute for Occupational Safety and Health, 1997).  Specifically,
operators were at increased risk of injury if their height was less than
60 inches, weight was less than 125 pounds, or their age was less
than 15.  Growth charts suggest that about half of all 15-year-olds
weigh less than 125 pounds.  The association of small body size with
injuries from ride-on mowers raises concerns about the operation of
other machinery by children and young teens.

Development of the Endocrine System Puberty is central to the
normal development that occurs in adolescence.  The biological sys-
tems that lead to reproductive capacity are initiated and maintained
by a complex system of hormones in the brain and reproductive
organs.  Although the time of onset and the speed with which each
stage occurs vary widely among individuals, the events that mark
puberty for both girls and boys occur in a predictable sequence.
Although there are no data to demonstrate adverse effects on normal
hormonal development, there are concerns that any chemical expo-
sures that alter the delicate balance of these hormones and their
feedback loops could have devastating effects, given the importance
of the endocrine system during adolescence.

Cognitive and Behavioral Development A number of changes oc-
cur in cognitive abilities as an individual moves from childhood
through adolescence and into adulthood.  In general, from early
adolescence on, “thinking tends to involve abstract rather than
merely concrete representation; to become multidimensional rather
than limited to a single issue; to become relative rather than absolute
in the conception of knowledge; and to become self-reflective and

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


HEALTH AND SAFETY AT WORK 95

self aware” (Keating, 1990:64).  Whereas younger children can fo-
cus on only one topic or problem at a time, adolescents are able to
keep several dimensions in mind at once.  This growth may be be-
cause of increased memory capacity, increased familiarity with a
range of content knowledge, the automatization of basic processes,
or some combination of these factors (Case, 1985).

Pertinent to the health and safety of young people at work is
their ability to recognize and assess potential risks and to make
decisions about them.  The ability to generate options, to look at a
situation from a variety of perspectives, to anticipate consequences,
and to evaluate the credibility of sources increases throughout ado-
lescence, with transitional periods falling at about 11 to 12 years,
and again at 15 to 16 years (Mann et al., 1989).  By midadolescence,
most youngsters make decisions in ways similar to adults (Keating,
1990).  It should be remembered, however, that adults are not
perfect:  Their decision making is subject to a number of well-
studied biases and distortions (Fischhoff et al., 1981; Tversky and
Kahneman, 1974, 1981).  Research also consistently finds that rea-
soning is not separable from knowledge about content (Chi et al.,
1982; Glaser, 1984; Resnick, 1986).  Thus, adolescents may need
specific information about the tasks they are asked to perform, in
order to make reasoned decisions about safety.  However, possessing
knowledge and skills does not ensure their use in real situations; a
number of influences besides decision-making skills and knowledge
affect the actions of adolescents.

Focus group research with adolescents and interviews with teens
injured at work suggest that some adolescents may undertake tasks
on the job to demonstrate their responsibility and independence
(Massachusetts Department of Public Health, 1996).  Some indi-
cated that they perform tasks they know to be dangerous or in
violation of child labor laws out of fear of losing their jobs.  Unfor-
tunately, these may be tasks for which they are not developmentally
ready.

Sleep Needs of Adolescents As is now widely recognized, adoles-
cents may actually need as much or more sleep as younger children.
Sleep laboratory research has found that the amount of sleep needed
by adolescents does not decrease significantly between ages 10 and
18, but remains at about 9.5 hours per night (Carskadon, 1990,
1997; Carskadon et al., 1980).  Even though the total amount of
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sleep needed remains constant throughout adolescence, a change in
the physiological circadian rhythms seems to occur (Carskadon et
al., 1993).  There appears to be a shift, beginning in mid-adolescence
(Tanner Stage 3),4 to a later timing of melatonin secretion, which is
related to sleep onset.  In addition, some new work suggests that
adolescents may also have increased sensitivity to evening light,
which would make them more likely to stay awake later (Carskadon,
1997; Carskadon et al., 1997).  This pattern is accompanied by a
tendency for mid-afternoon sleepiness, which occurs even in those
youngsters who get adequate sleep at night, but it is exacerbated in
those who get fewer hours of sleep.

Along with these biological changes, social and environmental
factors affect the times at which adolescents go to bed and get up,
which results in their getting less sleep than they may actually need.
Parental regulation of bedtime decreases as children reach adoles-
cence.  More than half of 10-year-olds report that their parents set
their bedtimes on school-nights; by age 13, only 19 percent report
parental control of school-night bedtimes (Anders et al., 1978; Bil-
liard et al., 1987; Petta et al., 1984).  Bedtimes get later and later as
youngsters age.  By age 12, more than 70 percent of youngsters
report that they no longer wake up spontaneously in the morning,
but must rely on an alarm or parental awakening, which may indi-
cate insufficient sleep.

Although adolescents’ bedtimes get later with age, students in
most school districts must start their schooldays earlier with age.
This results in teens averaging about 7 hours of sleep on school
nights, about 2 hours less than they need.  Some school districts are
experimenting with starting high school an hour later, at 8:30 a.m.
Preliminary results suggest that students are more alert, exhibit fewer
behavior problems, and earn better grades (R. Weiss, 1997) with a
later starting time.

Having a job during the school week may decrease the amount
of sleep an adolescent gets.  Students who work more than 20 hours
per week stay up later and sleep fewer hours per night than do those

4Tanner Stages rate maturation and secondary sex characteristics of adolescents.  Tanner
Stage 1 refers to prepubescent; at Tanner Stage 2, secondary sex characteristics are beginning
to be manifest; at Tanner Stage 3, there are significant manifestations of secondary sex char-
acteristics; Tanner Stage 5 refers to the fully mature adolescent.
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who work fewer hours or not at all.  Students who work more than
20 hours per week report more symptoms of daytime sleepiness,
including tendencies to arrive at school late because of oversleeping
and to have difficulty staying awake in school (Carskadon, 1990).
They also report a higher use of stimulants, such as caffeine and
cigarettes, possibly as an attempt to increase alertness.

Excessive sleepiness is associated with performance lapses and
failures, which can interfere with learning (Carskadon, 1990).  It is
also possible that lapses in performance because of sleepiness play a
role in the injury rates of adolescents.  There is evidence that insuffi-
cient sleep is associated with moodiness, irritability, and difficulty in
modulating impulses and emotions (Carskadon et al., 1989; Dahl,
1996; Pilcher and Huffcutt, 1996).  An added risk arises from the
tendency for sleepiness to increase the sedative effects of alcohol
(Lumley et al., 1987; Roehrs et al., 1986; Zwyghuizen-Doorenbos et
al., 1988).  This effect may be particularly dangerous for adolescents
who are experimenting with alcohol and other risky behaviors, as
their sleepiness may increase their vulnerability.

SOURCES OF SURVEILLANCE DATA

Information about where, how, and under what circumstances
young workers are injured or made ill is essential to both developing
and evaluating prevention strategies.  Surveillance systems can pro-
vide this information.  Public health surveillance is generally defined
as an ongoing systematic collection, analysis, and interpretation of
health data that is essential to the planning, implementation, and
evaluation of public health practice.  Public health surveillance
entails not only collecting data, but also using the data to take
preventive action.  In a surveillance system, the data collectors are
responsible for providing information to those who set policy and
implement programs and for following up to see how the data have
been used.

A 1987 National Research Council report, Counting Injuries
and Illnesses in the Workplace, concluded that the surveillance of
occupational injuries and illnesses in the United States was inad-
equate; the report called for a number of changes.  Since that time,
federal and state agencies have substantially improved data collec-
tion and surveillance.  Although no comprehensive national surveil-
lance system for work-related injuries has been established and work-
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related illnesses remain undercounted, several ongoing occupational-
injury surveillance efforts can be used to monitor injuries among
young workers.  These efforts are described in the rest of this section.
Different systems monitor nonfatal and fatal work-related injuries.

Nonfatal Work-Related Injuries

Survey of Occupational Injuries and Illnesses

The official source of statistics on nonfatal work-related injuries
and illnesses in the United States is the Annual Survey of Occupa-
tional Injuries and Illnesses (SOII) of the Bureau of Labor Statistics
(BLS).  Information is collected through an annual survey mailed to
a stratified random sample of employers in private industry.  Ex-
cluded from the sample are self-employed individuals; farmers and
other employers with fewer than 11 employees; private households;
and federal, state, and local government agencies.  Employers who
receive the survey are asked for information on all job-related inju-
ries and illnesses for which they were required to maintain records
by the Occupational Safety and Health Act.  This requirement ap-
plies to any injury that results in death, loss of consciousness, re-
stricted work activity, transfer to another job, or medical treatment
beyond simple first aid (see 29 U.S.C. §657).  There has long been a
concern about the accuracy of the records kept by employers (for a
full discussion of problems with the SOII, see National Research
Council, 1987).  The concern over the validity of the record-keeping,
and thus the information submitted to BLS, increased in 1981, when
the Occupational Safety and Health Administration exempted indus-
tries with below-average injury rates from its general-schedule in-
spections.

A redesigned survey was fully implemented in 1992.  The SOII
now includes the following information on nonfatal incidents in-
volving days away from work:  the occupations and demographics
(including age and sex) of workers who sustain injuries and illnesses,
the nature of the injuries or illnesses and how they occurred, and the
amount of time workers were away from work (Bureau of Labor
Statistics, 1997a).  In 1993 the survey documented an estimated
21,620 injuries and illnesses involving days away from work among
employees under the age of 18 (Centers for Disease Control and
Prevention, 1996).  Older adolescents accounted for almost all of the
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injuries and illnesses; only 4 percent of the reported injuries and
illnesses were to youngsters under the age of 16.  Males were some-
what more likely than females to be injured, accounting for 59 per-
cent of reported injuries and illnesses.

Although the revised survey is an important source of informa-
tion about young people’s work-related injuries, it has a number of
limitations.  For several reasons, the survey’s estimates may under-
count incidents involving working children and adolescents.  Be-
cause of the industries that are excluded from the survey, it has been
estimated to miss at least 11 percent of working children and adoles-
cents under the age of 18 (Centers for Disease Control and Preven-
tion, 1996).  Because most young people work only part-time, inju-
ries or illnesses that might have prevented them from working on
days they were not scheduled to work would not be counted, even
though those injuries might have resulted in their missing school.
For both children and adults, the survey is believed to undercount
illnesses, especially long-latency illnesses, such as those caused by
exposure to carcinogens (Bureau of Labor Statistics, 1997a).

Another limitation in using data from the SOII to assess the
injuries suffered by working children and adolescents is that injury
rates based on the survey’s data are routinely computed using the
information on hours of employment that is provided by the employ-
ers participating in the survey.  This information is not broken down
by age groups, which means that injury rates by age are not avail-
able.  Also, data on the number of injuries suffered by young work-
ers are aggregated with the data for adult workers in standard SOII
reports, which makes them an inadequate source of information
about the health and safety of working children and adolescents.

National Electronic Injury Surveillance System

The National Electronic Injury Surveillance System (NEISS),
maintained by the Consumer Product Safety Commission (CPSC),
collects information on product-related injuries from a national prob-
ability sample of 91 hospital emergency departments.  The NEISS
covers not only injuries sustained by individuals who are engaging in
paid work, but also injuries suffered by those performing volunteer
work for organized groups.  Beginning in July 1992, NIOSH col-
laborated with CPSC to have this system collect information on
work-related injuries to youngsters aged 14 through 17.
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Based on an analysis of data from the NEISS, Layne et al. (1994)
estimated that 64,100 adolescents aged 14 to 17 were treated in
emergency rooms for work-related illnesses in 1992.  Eating and
drinking establishments (38 percent), followed by grocery stores (7.8
percent), accounted for the greatest number of injuries.  Lacerations
were the type of injury (34 percent) most likely to be seen in the
emergency departments, followed by contusions and abrasions (18
percent), and sprains and strains (16 percent) (see Table 3.2, above,
for more details).

One limitation of NEISS is that it covers only injuries treated in
hospital emergency departments, which comprise only an estimated
one-third of all work-related injuries (Ries, 1978; Unpublished tabu-
lations, 1988 National Health Interview Survey, Occupational
Supplement, NIOSH).  Furthermore, for children and adolescents,
emergency department personnel may not think to ask about the
work-relatedness of an injury or may not note work-relatedness in
the medical records.  Comparing NEISS data to those from other
systems is also difficult because NEISS uses unique coding systems
and does not include the standard medical external-cause-of-injury
coding (E-codes).  Also, although the participating emergency de-
partments are generally representative of emergency departments
throughout the country, the youth populations served by the hospi-
tals are not necessarily representative of the national population of
young workers.

In spite of its limitations, NEISS data showed more than three
times as many work-related injuries to adolescents for 1992 than
were reported by employers in the 1993 SOII.  Some of the injuries
found by NEISS may not have met OSHA’s reporting requirements,
but that seems unlikely to account for all the differences.  In fact,
follow-up interviews with youngsters identified by the system found
that 68 percent of them experienced limitations in their normal ac-
tivities (including school, work, and play) for at least one day (Knight
et al., 1995)—which requires reporting by employers.

National Hospital Ambulatory Medical Care Survey

Beginning in December 1991, the National Center for Health
Statistics began collecting information annually on emergency
department and outpatient department visits from a nationally rep-
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resentative sample of hospitals, through its National Hospital Am-
bulatory Medical Care Survey (NHAMCS).  The survey collects in-
formation on patients’ symptoms and demographic characteristics,
diagnoses, services provided, drugs prescribed, referral status, and
expected payment source.  Although not limited to visits for injuries,
NHAMCS data includes information on work-related injuries.  The
injuries are coded using the standard E-codes, allowing this data to
be compared to those from other sources.

Weiss et al. (1997) used NHAMCS data to study the incidence,
characteristics, and payments of child and adolescent emergency de-
partment visits by narrow age groupings.  No work-related injuries
were recorded for youngsters under the age of 15 in the 1993-1994
survey.  For adolescents aged 15 to 17 years, 103,000 visits were for
injuries identified as work-related, more injuries than found by ei-
ther SOII or NEISS data.  Work-related injuries represented 5 per-
cent of the emergency department visits for injuries by this age group.
This may be a conservative estimate as place of injury was unspeci-
fied for 19 percent of the injuries.

State-Based Surveillance Systems

State-based surveillance activities provide important opportuni-
ties to link data collection efforts with active intervention in the
workplace and community and to identify local concerns that may
be obscured in national efforts.  The Massachusetts Department of
Public Health, for example, has been working since 1992, with fund-
ing provided by NIOSH, to establish a model state-based surveil-
lance system for work-related injuries to youth.  Recognizing that no
single data source captures the full extent of the problem, the depart-
ment uses several data sources to identify cases.  New state regula-
tions require physicians and hospitals to report to the department all
cases of young people being injured at work.  These reports, together
with data from the workers’ compensation system, the Census of
Fatal Occupational Injuries, and the Fatality Assessment and Con-
trol Evaluation program, are used to identify cases.  Some of the
injured youngsters are interviewed to obtain additional information,
and their cases may be referred to other agencies for workplace
follow-up.  Summary data are used to target a variety of broad-
based intervention efforts, ranging from a community-based educa-
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tion program to inform parents, teens, educators, and employers
about the health and safety concerns of young workers to initiatives
to update the state’s child labor laws.

State-level data on the extent of work by young people and on
work-related injuries could be helpful in targeting inspections and
studying injury rates.  Many states oversee health and safety inspec-
tions of workplaces, but do not have the resources to mount a sur-
veillance system, so they need better information to target those
inspections.

Other Data Sources

Information from workers’ compensation reports and claims has
been used to analyze injuries among workers under the age of 18 in
several states, including California (Bush and Baker, 1994), Con-
necticut (Banco et al., 1992), Massachusetts (Brooks and Davis,
1996), Minnesota (Heinzman et al., 1993; Parker et al., 1994a),
New York (Belville et al., 1993), Texas (Cooper and Rothstein,
1995), and Washington (Heyer et al., 1992; Miller, 1995).  A study
in Utah looked at work-related burns, using both data from a hospi-
tal burn center and the State Insurance Fund’s industrial records
(Hayes-Lundy et al., 1991).  Emergency-department data in Massa-
chusetts (Brooks et al., 1993), other medical records in Wisconsin
(Stueland et al., 1996), and survey methodology in Minnesota
(Parker et al., 1994b) have also been utilized in studying injuries of
young workers (see Table 3-2, above).

The drawbacks to emergency department data have already been
noted.  Workers’ compensation records also have some drawbacks.
In no state are all employees covered;  small-business employees,
farm laborers, domestic servants, and casual employees are fre-
quently excluded from workers’ compensation.  The self-employed
are also excluded, and children working informally for family busi-
nesses are unlikely to be covered.  The number of lost workdays
required to qualify for workers’ compensation payments differs by
state, so comparisons of injuries across states are difficult.  In addi-
tion, in many states, claims for medical treatment alone are not
included in the computerized datasets, leaving only claims for lost
worktime (indemnity claims) available for analysis.  This exclusion
may eliminate a large proportion of the cases.  Between 1988 and
1991, for example, 76 percent of the claims for injuries to children
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and adolescents in Washington state were claims for medical benefits
only (Miller, 1995). There is also evidence that workers’ compensa-
tion claims are less likely to be filed for injuries to adolescents than
for injuries to adults (Brooks and Davis, 1996; Fingar et al., 1992).

Fatal Work-Related Injuries

There are a number of sources from which information on work-
related deaths among children and adolescents can be garnered.  State
workers’ compensation records, death certificates, medical exam-
iner’s records, federal and state safety-inspection records, and news-
paper clippings are among those commonly examined.  A number of
federal systems draw on many of these records for their information.
These datasets are collected for different purposes and from different
sources, so each yields different estimates of the number of work-
related fatalities.  Each of the datasets also contains slightly different
information and has its own advantages and drawbacks for under-
standing fatal injuries among youngsters under the age of 18.  The
Census of Fatal Occupational Injuries, an important recent initiative
by the Bureau of Labor Statistics, combines data from multiple
sources to obtain a comprehensive count of fatal injuries at work.
There are four key sources of federal data on work-related fatalities:

• Census of Fatal Occupational Injuries;
• National Traumatic Occupational Fatality Surveillance Sys-

tem;
• Fatality Assessment and Control Evaluation Program; and
• Integrated Management Information System.

Census of Fatal Occupational Injuries

The Census of Fatal Occupational Injuries (CFOI), begun in
1992, is a cooperative effort of the Bureau of Labor Statistics (BLS)
and the states to develop a complete and accurate count of work-
related deaths.  Because no single source of data provides an exhaus-
tive count of all workplace fatalities, CFOI uses multiple sources to
identify, verify, and profile all work-related fatalities.  At least two
independent source documents are used to verify the work-related-
ness and the circumstances of the incident for each death recorded in
CFOI.  Source documents come from both the state and federal
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levels and include workers’ compensation records and claims, death
certificates, newspaper articles, aircraft and highway transportation
data, and other administrative records.  Demographic information,
the circumstances of each incident, the industry in which it occurred,
the involvement of any equipment or machines, and the victim’s
occupation are recorded in CFOI.  Data are available at the national,
state, and metropolitan statistical area levels.  BLS and the states
share the costs and data-collection responsibilities.

From 1992 to 1996, CFOI recorded a total of 339 deaths of
children and adolescents.  There were annual averages of 27 work-
related deaths of youngsters under the age of 16, and 41 work-
related deaths of 16- and 17-year-olds (Bureau of Labor Statistics,
1997b; Derstine, 1996).  The most common causes of death during
the period from 1992 to 1995 (latest year available) were motor
vehicle or other transportation-related incidents and homicides.
Agriculture was the most deadly industry for younger teens:  Some
80 percent of the fatalities of youngsters under the age of 14 were in
agriculture, as were 46 percent of the fatalities of 14- and 15-year-
olds (Derstine, 1996).  For 16- and 17-year-olds, about a quarter of
the fatalities occurred in agriculture and a quarter in retail.  More
than 25 percent of all fatalities of youngsters under the age of 18
occurred in family businesses (Derstine, 1996).  As is discussed at
greater length in Chapter 6, agriculture is exempt from many child
labor and health and safety laws.

In 1993, homicides accounted for 28 percent of the work-related
deaths of 16- and 17-year-olds recorded in CFOI (Toscano and
Windau, 1994), compared with 10 percent of the work-related deaths
from 1980 to 1989, as recorded in the National Traumatic Occupa-
tional Fatality surveillance system (NTOF) (Castillo et al., 1994).
The differences between NTOF and CFOI, however, make it impos-
sible to determine whether homicides at work have been increasing
for this age group or were underreported in NTOF during the 1980s.

A strength of CFOI is its use of multiple data sources to develop
a relatively complete count of fatalities.  However, the final count
still depends on the recognition, in individual cases, that the de-
ceased was working at the time of the fatal incident.  Young people
are not typically thought of as workers.  It is, therefore, reasonable
to assume that deaths among children and adolescents who are fa-
tally injured on the job may not be identified as work-related deaths
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and may be undercounted in the CFOI system.  This undercounting
may be particularly true of young workers on family farms and in
family businesses, where the boundaries between work and family
life are blurred.  Information about whether safety or child labor
laws were being violated during the fatal incidents is not systemati-
cally recorded.

Another problem in using data from CFOI to assess the fatal
injuries among young workers is that the rates presented by BLS in
its standard reports are misleading.  These rates are routinely com-
puted using estimates of the number of employed persons in the
denominator (e.g., deaths per 100,000 workers).  For populations of
workers who are employed part-time or temporarily, such as teens,
calculating the rate using the number of workers overestimates the
true period of exposure to job risks.  In computing rates, the use of
employment figures rather than numbers of full-time-equivalent
workers results in underestimates of the risk-per-hour-worked for
part-time workers.  Exposure would be more closely approximated
by hours of work. Ruser (1998) reports that the fatality rate for 15-
to 19-year-olds is 4.0 per 100,000 full-time-equivalent workers, com-
pared with a rate of 2.5 per 100,000 employed persons.  (The rates
for workers aged 20 to 64, who are more likely than youngsters to
work full-time, remain substantially the same regardless of the de-
nominator.)

National Traumatic Occupational Fatality Surveillance System

The National Traumatic Occupational Fatality Surveillance Sys-
tem (NTOF) is a census of all U.S. death certificates that have an
external cause of death noted (i.e., are E-coded) and for which the
certifier checked “injured at work” on the death certificate.  The
National Institute for Occupational Safety and Health collects and
automates death certificates from the 52 vital statistics reporting
units (the 50 states, New York City, and Washington, D.C.) for
workers 16 years of age and older.  This system includes information
on the victim’s industry, occupation, cause of death, and a descrip-
tion of the injury, taken from the death certificate.

Between 1980 and 1989, NTOF listed 673 deaths of 16- and 17-
year-olds (Castillo et al., 1994).  The leading causes of death were
incidents involving motor vehicles (24 percent), machines (17 per-
cent), electrocution (12 percent), and homicide (10 percent).  The
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industries with the most deaths were agriculture (110), construction
(59), and services (56).  Nearly half of the death certificates for 16-
and 17-year-olds did not contain information on industry or occupa-
tion, however, so these numbers should be interpreted with caution.

This surveillance system has a number of other limitations.  Stud-
ies have found that, on average, death certificates capture only 81
percent of work-related deaths (Stout and Bell, 1991).  Certain types
of deaths are more likely to be undercounted by NTOF, including
work-related homicides and motor-vehicle-related deaths—impor-
tant causes of occupational fatalities among children and adoles-
cents.  Furthermore, only a 60-76 percent agreement exists between
the “usual occupation” and “usual industry” entries on death certifi-
cates and the victim’s actual employment at the time of death (Bell et
al., 1990).  For adolescents, the agreement may be even worse.
Castillo et al. (1994) found the “usual occupation” of a high per-
centage of young people was listed as “student,” even though other
information on the death certificate indicated that the fatality was
work-related.

The NTOF surveillance system predates the CFOI by 10 years.
The National Institute for Occupational Safety and Health and the
Bureau of Labor Statistics are working to merge the two systems.

Fatality Assessment and Control Evaluation Program

The Fatality Assessment and Control Evaluation (FACE) pro-
gram was developed by NIOSH to obtain more detailed information
about the interactions of the worker, work environment, and work
processes in work-related fatalities, details that are necessary to de-
vise prevention strategies.  This program provides an important fol-
low-up component to the occupational fatality surveillance system.
It involves in-depth, research-oriented investigations of targeted oc-
cupational fatalities, including fatal falls and machinery-related
deaths.  Confined-space deaths and electrocutions have been tar-
geted in the past.  NIOSH staff investigate deaths due to targeted
causes in West Virginia and five surrounding states.  With the assis-
tance of NIOSH, 14 states enumerate all work-related fatalities oc-
curring within their borders and conduct investigations of targeted
deaths.  For each investigation, a FACE report is prepared; it in-
cludes recommended measures to prevent similar deaths in the fu-
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ture.  These reports are widely disseminated to relevant trade asso-
ciations, workers’ organizations, and health and safety profession-
als.  Because only certain causes of death are targeted, not all deaths
of young people are investigated in participating states.  Massachu-
setts is an exception, in that it targets all deaths of young people.
Even though not all work-related deaths are included in the FACE
program, it provides important contextual information that is un-
available in the other systems and can be vital to prevention efforts.

Integrated Management Information System

The Integrated Management Information System (IMIS) is main-
tained by OSHA.  It is an inspection-based system, containing only
information obtained as a result of visits by agency inspectors.  Em-
ployers are required to report work-related fatalities to OSHA within
48 hours of their occurrence, but only the information on fatalities
that are investigated is entered into IMIS.  This information is the
basis for annual reports by the agency on the number of inspections
it has undertaken, the number of violations cited, the penalties im-
posed, and so forth.

From 1984 through 1987, the database included 104 deaths of
individuals under the age of 18; of these, 14 (13 percent) involved
youngsters under the age of 15 (Suruda and Halperin, 1991).  Inci-
dents involving industrial vehicles or machines accounted for 30
percent of the deaths of children and youth under the age of 18.  The
other most frequent causes of death were electrocution (16 percent),
falls (11 percent), and asphyxiation (11 percent).

It should be noted that OSHA investigates less than 30 percent of
all work-related deaths (Stout and Bell, 1991; Suruda, 1992).  It does
not investigate work-related homicides or most transportation acci-
dents—neither of which is under OSHA jurisdiction—deaths in in-
dustries regulated by other federal agencies, deaths among federal
workers, or deaths among the self-employed.  In many states, all
state and local public-sector workers are also excluded.  Although a
large number of young workers’ deaths occur in agriculture, the
industry is little investigated by OSHA.  Although IMIS does not
include all work-related deaths of children, it offers the ability to
match violations of safety and child labor laws with deaths.  Of 104
children whose deaths were identified through this system for the
period from 1984 to 1987, Suruda and Halperin (1991) found that
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41 percent were doing work prohibited by federal child labor laws.
Citations for safety violations were issued in 70 percent of these
deaths.

CONCLUSIONS

Based on currently available data, injuries that are identified and
specified as related to work appear to represent only a small percent-
age of all the injuries suffered by children and adolescents.  Never-
theless, work-related injuries are widely recognized to be under-
reported.   As a national policy, the United States treats workplaces
differently than other places.  The Occupational Safety and Health
Act was passed “to assure so far as possible every working man and
woman in the Nation safe and healthful working conditions” (29
U.S.C. §651 (b)).  Current child labor laws demand a higher degree
of safety for those under the age of 18 by prohibiting them from
engaging in jobs determined to be hazardous by the Secretary of
Labor.  Furthermore, people generally are more averse to risks that
are not under their control (i.e., risks imposed on them) than they
are to those over which they believe they have control or which they
voluntarily assume (National Research Council, 1989; Slovik, 1987).
The committee believes that most young people (and their parents)
expect their workplaces to be safe and, therefore, do not voluntarily
assume the risk of injury at work.  The laws, in combination with the
different values placed on voluntary versus involuntary risks, argue
for attention to work-related injuries, particularly in cases when
changes in the workplace could prevent injury.

Children and adolescents routinely face hazardous working con-
ditions.  In spite of being legally prohibited from the most hazardous
jobs, significant numbers of teens are still injured on the job each
year.  Factors that contribute to these injuries are largely determined
by where the youngsters work, but the specific characteristics of
workplace risks need to be better understood.  Attention also should
be paid to the roles played by inexperience, age, and developmen-
tally inappropriate work assignments, as well as to factors related to
physical and emotional development.  Virtually no research has been
done on illnesses resulting from occupational exposure during ado-
lescence.

Existing injury surveillance systems contain significant gaps.  No
single data source captures all occupational injuries.  Although CFOI
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combines data on fatal occupational injuries from multiple sources,
no comparable system is available at the federal level for nonfatal
work-related injuries.

Surveillance of young people’s work-related injuries is contin-
gent on reliable identification of work-relatedness.  It is reasonable
to assume that occupational injuries suffered by youngsters are less
likely to be recognized as work-related than are those suffered by
adults.  The potential for systematic omission of injured youths from
existing occupational  injury surveillance systems has not been rigor-
ously evaluated.  Ambulatory care data may provide an important
complement to conventional occupational injury surveillance data-
sets, such as workers’ compensation and the Survey of Occupational
Injuries and Illnesses, and to the ability to examine occupational
injuries in relation to other injuries suffered by children and adoles-
cents.
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4

Work’s Effects on
Children and Adolescents

ADOLESCENT DEVELOPMENT AND
THE ROLE OF WORK

Most people have their first experiences in the labor force during
their teenage years.  It is important, therefore, to consider how em-
ployment contributes to the developmental agenda of adolescence
and to examine how experiences in the labor force can aid or hinder
young people’s emotional, intellectual, and physical development, as
well as their socioeconomic attainments in life.  To answer these
questions requires an understanding of the nature of adolescent de-
velopment in modern society.

Most experts agree that adolescence occupies a crucial role in
contemporary human development for several interrelated reasons.
First, adolescence is a period of potentially great malleability, during
which experiences in the family, school, and other settings influence
the individual’s long-term development:  To put it most succinctly,
the adolescent experience matters for future performance.  Second,
adolescence is a period of tremendous variability.  It is the time when
people’s life courses begin to diverge in important ways, in part
because modern society allows for much diversity and flexibility
during those years.  Finally, adolescence is an especially important
formative period, during which many developmental trajectories be-
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come established and increasingly difficult to alter.  Together, the
malleable, variable, and formative natures of adolescence make it
crucial that schools and other institutions that exert influence over
youngsters during this period are structured in ways that optimize
the youngsters’ chances to have healthy and happy adolescences and
to become successful adults.

Generally speaking, a major part of development during adoles-
cence revolves around preparation for the family, work, and citizen-
ship roles of adulthood.  Success in each of these domains depends,
at the most fundamental level, on the development of certain per-
sonal competencies (including the capacity for self-reliance and re-
sponsible behavior), interpersonal competencies (including the ca-
pacity to form and maintain satisfying relationships with others),
and social competencies (including the capacity to function as a
member of a broader community).  Adolescence is the period during
which these capabilities both develop and solidify.  Work experi-
ence, like any other experience, can be evaluated in terms of the
degree to which, and the ways in which, it helps young people be-
come personally, interpersonally, and socially mature.

The development of these psychosocial competencies cannot be
viewed outside the broader context in which a young person or a
cohort of young people comes of age.  Contextual circumstances
shape society’s definitions of personal, interpersonal, and social com-
petence.  Thus, the context in which adolescents develop not only
establishes the pathways through which maturity is pursued, but
dictates the very competencies that define maturity.  Because the
components of “competent” adulthood in the twenty-first century
will differ from what they were a century ago, the preparation today’s
adolescents need for successful adulthood is vastly different from
that needed by their great-great-grandparents.

In essence, the role of work in the young person’s transition to
adulthood depends not only on the nature of adolescence—on what
adolescents need to develop—but also on the nature of adulthood
and on what society expects its adult members to be able to do.
Regulations and guidelines concerning young people’s participation
in the labor force therefore require periodic reexamination in light of
the changed, and changing, nature of adolescence and the transition
to adulthood.  In more concrete terms, what is the role of work  in
the development of personal, interpersonal, and social maturity,
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given the conditions that define adolescence and adulthood in today’s
society?

To understand the role of work in the lives of adolescents re-
quires answers to questions about the nature of the work that young-
sters perform; the characteristics and conditions of the settings in
which they labor; the amount of time they devote to their jobs; and
the ways in which experiences at work complement or compete with
the other demands of the adolescent years (Finch et al., 1997).

THE NATURE OF WORK BY YOUNG PEOPLE

Special features of working in adolescence need to be taken into
account in considering its consequences for development during this
phase of life.  In comparison with work by adults, work by young
people tends to be more discretionary (i.e., not financially essential),
part-time rather than full-time, and unstable, as youngsters move in
and out of the labor force in response to changes in the needs of
employers, labor market conditions, and shifting circumstances in
other arenas of their lives.  The number of hours spent working and
the scheduling of those hours are apt to change frequently.  High
school students are more available for employment during the sum-
mer (Manning, 1990) and vacation periods than during the regular
school year and more during the weekends than weekdays.  Never-
theless, about 80 percent of all students work for pay during the
school year at some time during their high school years.

In addition to these temporal dimensions of work, particular
attributes of work experience may assume special importance for
youth.  Such attributes include, for example, the extent to which
employment enables adolescents to apply what they learn in school
or presents them with other learning opportunities; the ways in which
their earnings are used; the degree of stressfulness of the work; and
the quality of the young people’s relationships with their supervisors
or other adults in the workplace.  Today, the types of jobs that most
adolescents in the United States hold are disconnected from what is
taught in school, do not systematically teach the job skills necessary
for advancement, and provide little meaningful interaction with adult
supervisors (Greenberger and Steinberg, 1986).

Relatively little systematic research has addressed the quality of
young people’s jobs.  Through the high school years, adolescents
move from informal work, such as babysitting, yard work, and shov-

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


WORK’S EFFECTS ON CHILDREN AND ADOLESCENTS 113

eling snow, to more formal employment, particularly in fast-food
and other retail and service industries, and become more dispersed
across job categories.  They are also more likely to have supervisory
responsibilities and receive more training from their employers as
they grow older (Mortimer et al., 1994).

CONSEQUENCES OF WORKING

A challenge associated with almost all research on the conse-
quences of working for young people is that of selection effects.
That is, young people who work may be different before they began
to work than those who do not work and those who work long
hours may be different than those who work fewer hours.  For
example, adolescents who are not interested in school may choose to
work longer hours than those who enjoy school.  Other differences
among the groups may include their past academic performance,
their career goals, their families’ incomes, their parents’ education
levels, their motivation, and a host of other factors that are often not
explicitly measured.  These differences make it extremely difficult to
ascertain whether working itself causes any particular outcome (ei-
ther positive or negative) or whether those outcomes might have
occurred whether or not the young people engaged in work.

Because researchers cannot randomly assign young people to the
workplace, the committee relied on a careful review of studies that
follow young people over time (longitudinal studies) and that take
account of the pre-existing differences among youngsters who en-
gage in various work patterns (statistically controlling for differ-
ences).  These studies measure the statistical correlation between
working and various outcomes, that is, the degree to which the
occurrence of certain outcomes varies with different work patterns,
in the context of pre-existing differences.  Although no direct causal
link between work and outcomes can be made from correlational
studies, a pattern of consistent findings from studies with good sta-
tistical controls may be the best information available.  Without
random assignment, however, selection effects must be considered as
an alternative interpretation of results.

Data from several well-designed, nationally representative longi-
tudinal surveys are used in many of the studies discussed below.
These include the National Longitudinal Survey of Youth (NLSY),
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the National Educational Longitudinal Survey (NELS), High School
and Beyond, and the National Youth Survey (see Appendix A for
more information about these surveys).  Studies that use data from
surveys of regional samples and cross-sectional studies (with data
from one point in time) are also discussed when they complement the
national longitudinal studies and when they cover information not
available in the national studies.  Examples of cross-sectional studies
are Monitoring the Future, which surveys a national sample of high
school seniors annually, and first-year data from the National Lon-
gitudinal Study of Adolescent Health.1  Regional studies include the
Youth Development Study, which follows a random sample of stu-
dents who were in the 9th grade in 1988 in St. Paul, Minnesota, and
a study by Steinberg and colleagues (1993), which followed a sample
of students from nine high schools in Wisconsin and northern Cali-
fornia for 1 year.  A possible shortcoming in regional studies is that
conclusions based on these samples may not be generalizable to the
national population.  (For a good description of other possible meth-
odological shortcomings in many of the studies discussed below, see
Ruhm, 1997:Table 1.)

Research on the effects of working on adolescents has focused on
a variety of outcomes, including education, vocation, relationships,
personal development, and problem behaviors.  Although these stud-
ies look at a wide variety of consequences, they tend to treat work
rather unidimensionally.  Most of the studies examine the effects of
work intensity, generally measured by average hours of work per
week during the school year.  Only a few studies try to take into
account variations in work intensity over time.  No studies on the
consequences of work have considered actual work schedules, such
as the hours worked on school days versus nonschool days or start
and stop times on school days.  These types of details are more
difficult to collect, given the variability of young people’s work sched-
ules, and they are not available in the datasets used to study work
outcomes.

1Second-year data from the National Longitudinal Study on Adolescent Health have been
collected, but analyses of them were not available at the time of this report.  As the name of
the study implies, it will be a source of longitudinal data.
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Educational Outcomes

Young people who combine school and work must meet the
requirements of two potentially demanding social roles.  As hours of
employment increase, adolescents may experience difficulties in jug-
gling the demands of work and school, as well as other activities.
Teachers often note that working students are tired in class and do
not have time to do homework; in one study, teachers’ negative
attitudes toward employed students increased with the length of
their teaching experience (Bills et al., 1995).

If students are employed, the demands—and rewards—of work
may draw them away from school, decreasing their school atten-
dance and increasing the likelihood that they will drop out alto-
gether.  This outcome would appear to be much more likely if the
hours of work are long.  Based on data from the National Education
Longitudinal Survey, which followed students who were in 8th grade
in 1988, Schoenhals and colleagues (1997) found that the number of
hours worked had a statistically positive relationship to absences
from school in the 10th grade—after controlling for background and
demographic variables, school type, curriculum, prior academic per-
formance, prior work experience, and early school behavior and
misbehavior—especially among those who worked more than 30
hours per week.  In the High School and Beyond Survey, which
tracked a large representative panel of individuals who were high
school sophomores in public school in 1980, Chaplin and Hannaway
(1996) found that working more than 14 hours per week in the
sophomore year (1980) was negatively related to school enrollment
2 and 4 years later, after accounting for demographic, background,
family, and school characteristics.  In the National Longitudinal
Study of Youth, which followed a large representative panel of young
people who were between 16 and 19 years old in 1979, Carr and
colleagues (1996) found that working more hours per week during
high school was associated with lower levels of educational attain-
ment achieved for both males and females by the age of 28 to 31.

The number of weeks worked in high school was also associated
with decreased educational attainment for males.   These associa-
tions remained after controlling for a large number of individual and
family differences.  Similarly, Mihalic and Elliot (1997) found that
working for more than 1 year during high school was associated
with lower educational aspirations.  Marsh (1991), using data from
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the High School and Beyond surveys, found that the number of
hours worked during the sophomore year of school was significantly
and positively related to dropping out of school, even after back-
ground variables and sophomore school performance and motiva-
tion variables were controlled for:  That is, the more hours worked
during the sophomore year, the greater the likelihood of dropping
out of school.  In contrast, using data from the National Longitudi-
nal Survey of Youth, Carr et al. (1996) found no significant influ-
ence of hours of work during high school on the probability of
completing high school.  However, Carr et al. (1996) did not confine
their analysis to hours of work during the sophomore year as did
Marsh (1991).  It is possible that heavy investment in work early in
high school has a different effect than work during a student’s junior
or senior year.

At the same time, however, learning to maintain an appropriate
balance between school and work, by limiting work hours so that
work does not unduly interfere with educational pursuits, might
foster continuance in school.  If students limit their work hours, the
monetary and other benefits of employment may be sustained with-
out disrupting their roles as students.  Furthermore, since most young
people who go to college (or pursue other kinds of post-secondary
education) support themselves, at least partially, while going to col-
lege, learning to balance school and work earlier, while still in high
school, could be beneficial with respect to higher educational attain-
ment.

Supporting this line of reasoning, Tienda and Ahituv (1996),
using data from the National Longitudinal Survey of Youth, report
that students who have worked the previous year are less likely to
quit school between the ages of 17 and 19 than are those who did
not work.  However, the extent to which youngsters remain in school
decreased as the average weekly hours of work rose, after control-
ling for family background, scholastic aptitude, other background
and demographic variables, and previous work experience.  Simi-
larly, D’Amico’s (1984) analysis of data from the same survey
showed that employment at low intensity (defined as fewer than 20
hours per week) was associated with lower school dropout rates
among 11th graders.

Among boys in the Youth Development Study, one particular
pattern of participation in the labor force during high school proved
to be especially salutary:  nearly continuous employment limited, on
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average, to 20 hours a week or less.  The boys who followed this
pattern were found to have undertaken the most months of post-
secondary schooling (Mortimer and Johnson, 1998) during the years
following high school.  Males who worked at higher levels of inten-
sity (more than 20 hours per week on average), as well as those who
had more limited work experience (not working at all during high
school or working for only short periods), had less postsecondary
educational attainment.  These differences were not explained by
apparent selection factors.  A similar pattern was observed among
females, but was accounted for by earlier differences in educational
motivation and performance.

There may be ethnic, racial, social class, and sex differences in
these effects.  Steel (1991) analyzed data from the NLSY and found
that the generally positive effect of high school employment (at ages
17 and 18) on enrollment in an educational institution 2 years later
is conditioned by race, sex, and the time spent working.  Among
white youth, being employed had a positive effect on enrollment.
However, this positive relationship was mitigated by hours of work:
for each additional hour worked during high school, future school
enrollment dropped.  This negative effect was even more pronounced
among black youth.  Carr and colleagues (1996), also using NLSY
data, found that as hours of employment in high school increased,
the likelihood of entering college and of completing college were
reduced, after taking into account demographic and background
variables, family differences, school aptitude, and educational ex-
pectations.  They found this effect on educational attainment per-
sisted up to a decade after high school completion.  Ruhm’s (1997)
analysis of NLSY data found a similar effect for girls.

In general, this evidence suggests that low-intensity employment
may support post-secondary educational outcomes while high-inten-
sity employment may hinder them.  These studies consistently find
that as hours of work per week during high school increase, de-
creases are seen in the amount of future education.  Although these
studies statistically control for many pre-existing differences among
students who work at high and low intensity, as noted above, with-
out random assignment of students to various work patterns, it can-
not be proved that high-intensity work decreases educational attain-
ment.  It is possible that unobserved differences among students are
responsible for both their decisions about work intensity and educa-
tion.  Nevertheless, the preponderance of evidence suggests a link
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between high-intensity work in high school and lowered eventual
educational attainment.

Although there is much concern about whether working lowers
students’ academic performance, the evidence with respect to this
outcome is inconsistent.  Some well-designed longitudinal studies
report negative effects of employment, or hours of work, on grades
(Marsh, 1991; Mortimer and Finch, 1986).  Others show no signifi-
cant effects (Mihalic and Elliot, 1997; Mortimer and Johnson, 1998;
Mortimer et al., 1996;  Schoenhals et al., 1977).  Parents also have
reported that their children’s work has not affected their grades
(Phillips and Sandstrom, 1990).  Steinberg and colleagues’ (1993)
longitudinal assessment of change in grade-point average, consid-
ered as an outcome of employment, yielded mixed findings.  Stu-
dents who worked at low intensity (defined as 1-20 hours per week)
at the outset of the study and increased their hours to more than 20
per week had lower grades at the end of a 1-year interval than
students who worked at low intensity and left the work force during
this period.  Among students who worked more than 20 hours at the
outset of the study, those who stopped working increased their level
of school engagement.  The results of this study cannot be general-
ized as the sample was not representative, but they do suggest the
need for researchers to examine the effects of patterns of work inten-
sity over time.

It is important to note that the dividing point of 20 hours of
work per week is not based on research results; rather, most re-
searchers have adopted that number as a reasonable marker between
“low-intensity” and “high-intensity” employment.  Given an aver-
age school week of about 30 hours, students who work 20 hours per
week during the school year have the equivalent of a 50-hour work
week.  Surveys often collect hours worked in 5- or 10-hour groups,
precluding researchers from examining hours of work as a continu-
ous variable.  Furthermore, the number of hours worked per week
does not take account of when those hours are worked, either on
what days of the week or what times of the day, both of which may
affect the effects of work on school outcomes.

It is plausible to assume that the motivational context and social
meanings of employment influence its effects on academic perfor-
mance.  For example, Marsh (1991) and Ruscoe and colleagues
(1996) report that employment has a beneficial effect on grades
when the workers are using their earnings to save for college.  (In the
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Youth Development Study, almost one-half of the employed seniors
were saving at least part of their earnings for their future educational
expenses [Call, 1996a].)  If working is associated with higher grades
under certain conditions that are under the students’ control (such as
the saving of earnings for college or the limiting of work’s intensity),
the effects of employment could well be due to selection.  That is, the
students’ motivation to attend college or their concern about having
sufficient time for their school work would likely encourage them to
limit their hours of work and would explain any positive associa-
tions between paid work and achievement.

It may seem paradoxical that working does not have a more
consistent effect on academic performance.  Two recent studies re-
port that neither employment status nor work intensity influences
the amount of time spent doing homework (Mortimer et al., 1996;
Schoenhals et al., 1997).  Steinberg and Cauffman (1995) suggest
that because the national average for time spent on homework is so
low (fewer than 4 hours per week), employment is unlikely to dimin-
ish students’ already very modest involvement in this activity.  Teach-
ers may also lighten homework assignments if they know about their
students’ work schedules.  For the inconsistent findings with respect
to work’s effect on grades, there is some evidence that employed
students may select undemanding courses so as to maintain high
grade-point averages despite their jobs (Steinberg and Cauffman,
1995).

Very little attention has been given to the quality of students’
jobs (in contrast to the intensity of their work) as a factor influencing
their educational performance and attainment.  However, Barling
and colleagues (1995) report that the amount of time spent doing
homework does not decline with hours of work when adolescents
report using skills to a great extent in their jobs and having a very
clear understanding of their roles as workers.  When jobs entail little
use of skills or clarity of roles, the amount of time spent studying
declines with increases in the number of hours worked.  (This cross-
sectional study did not enable controls for prior experiences of the
students that might have accounted for their having different job
types.)

There is some emerging evidence from school-to-work programs
that integration of school-based and work-based learning may help
to overcome some of the negative effects on educational attainment
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associated with working while in school.  For example, several youth
apprenticeship demonstration projects reported that large propor-
tions of participants enrolled in post-secondary education (Kopp
and Kazis, with Churchill, no date), a surprising result because the
target group had been non-college bound high school students.  Some
school-to-work sites have also reported this result, along with higher
grades and improved post-graduate employment.  (For examples, see
the National School-to-Work Office Web site: http://www.stw.ed.
gov.)  These results must be treated with caution because they are
usually based on high school seniors’ reports of their post-gradua-
tion intentions rather than follow-up surveys and because they sel-
dom include control groups or comparison groups, but they do sug-
gest the reasonable hypotheses that youth apprenticeship and other
aspects of school-to-work would not reduce the likelihood of high
school graduates enrolling in post-secondary education.  One report
based on post-graduation follow-up interviews indicated that three-
fourths of graduates remained enrolled in post-secondary education
in the first year after graduation and more then two-thirds remained
enrolled 2 years later.  It also found rather high levels of career
directedness 1 and 2 years after graduation, suggesting that youth
apprenticeship can counteract the tendency of youth without college
degrees to “flounder” during their first few years in the labor market
(Hamilton and Hamilton, 1997).

One of the most carefully designed studies examined youth ap-
prentices in printing in Wisconsin.  Orr (1998) found that youth
apprentices achieved higher grades, had relatively fewer absences,
reported clearer career goals, and reported more hours of employ-
ment and higher earnings 6-8 months after graduation.   Orr’s com-
parison group were students enrolled in printing courses in conven-
tional vocational education, including a few with cooperative
education placements, as well as youth apprentices’ classmates who
were enrolled in the general course of study (i.e., neither college
preparatory nor vocational).  In contrast with reports on other youth
apprenticeship programs, Wisconsin printing graduates were less
likely than comparison graduates to enroll in higher education,
largely because nearly all were employed in printing and in the same
firm where they received their training.
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Vocational Development and Occupational Attainment

Working during high school may have direct short-term influ-
ences on occupational and income attainments during the years im-
mediately following high school, as many young people stay with (or
rejoin) employers for whom they worked while attending high
school; these jobs are often held by students who are simultaneously
pursuing post-secondary education (Mortimer and Johnson, 1998).
Young workers may also learn job-seeking skills, including where to
look or whom to consult for job information, how to complete
application forms and other paperwork, and how to conduct them-
selves at job interviews.  Early contacts at work could constitute
early “social capital,” providing useful information for future job
searches.  Young people may also obtain, through paid work, some
understanding of the job market and their degree of competitiveness
and worth in relation to other job applicants.  Lowe and Krahn
(1992) found that Canadian high school graduates who had worked
during high school were less likely to be willing to accept “menial”
jobs than were those with no work experience.   They also found
that employment had a positive effect on an economic literacy test
(which covered such topics as diminishing returns, opportunity costs,
and demand theory). Greenberger and colleagues (1980) report that
adolescent workers are more likely than nonworkers to have per-
sonal checking and savings accounts, credit cards, and financial re-
sponsibilities.

Working during high school could affect young people’s voca-
tional development and success by influencing their work ethics,
commitments to employment, and understandings of the routines
and requirements of the workplace.  Because vocational issues are
particularly salient during adolescence, it is plausible to expect that
initial work experiences would have a formative influence on the
development of work attitudes and habits.  The quality of work, as
well as the social context of working, may be particularly important
for the development of work-related values and attitudes.  Adoles-
cents who helped their families economically during the Great De-
pression by working in part-time jobs developed clear vocational
goals and commitment to their careers (Elder, 1974).  By contrast,
relatively few urban youth today give even a portion of their earn-
ings to help support their families.  Steinberg and Cauffman (1995)
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argue that working, under current circumstances, can lead to cyni-
cism about work, misconduct, and tolerance of unethical practices in
the workplace.

The actual job I’m doing is not going to help me, but being
around people, dealing with people and their attitudes, that’s
going to help me.

High school student
Youth panel for the committee

Although no relationship was found between employment status
or hours of work and occupational values among students in St.
Paul, Minnesota, both intrinsic and extrinsic work values were
heightened among those who acquired job skills that were perceived
as useful for the future (Mortimer et al., 1996).  Perhaps young
workers come to view the benefits of working as being within reach
and, therefore, increasingly desirable, if they are given opportunities
to learn and successfully adapt to the demands of work.

Parents of working youth believe that employment promotes a
sense of responsibility, time-management skills, and positive work
values (Aronson et al., 1996; Phillips and Sandstrom, 1990).  Even
though most young workers do not think that they will continue in
the same kinds of jobs after they complete their schooling, they may
learn behaviors that will prepare them for any future job.  They may
learn, for example, how to relate to people from diverse back-
grounds, including customers, clients, coworkers, and supervisors;
to take responsibility and be dependable; to follow employers’ direc-
tions and rules; to keep track of their schedules (which, for many
working youth, change frequently); and to get to work on time.
Even so-called marginal jobs require individuals to mobilize some
effort, to develop some degree of self-discipline, and to apply them-
selves to tasks (Snedeker, 1982).

Consistent with these potentially positive consequences for voca-
tional development, a number of studies have reported that paid
employment during high school is associated with positive work-
related effects on employment after high school, as measured by the
acquisition of work after leaving high school, the duration of em-
ployment (or unemployment), and income attainment (Freeman and
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Wise, 1979; Marsh, 1991; Meyer and Wise, 1982; Mihalic and
Elliott, 1997; Mortimer and Finch, 1986; Ruhm, 1995; Ruhm, 1997;
Steel, 1991; Stern and Nakata, 1989).  In a study of students with
and without disabilities in Oregon and Nevada, Benz and colleagues
(1997) found that having had two or more work experiences during
the last 2 years of high school was positively related to being em-
ployed 1 year after high school.  Among Canadian young people not
attending post-secondary school, those who had worked during high
school had more months of full-time employment, but not higher
wages, in the second year after leaving high school than those who
had not worked during high school (Lowe and Krahn, 1992).  Marsh
(1991) reports that working while attending high school reduces the
risk of unemployment during the 2 years following high school.
Steel’s (1991) analysis of National Longitudinal Survey of Youth
data finds that hours per week of high school employment are posi-
tively related to weeks of employment for whites for 2 years follow-
ing high school; for African Americans and Hispanics, however, the
relationships between hours worked and employment after high
school were not statistically significant.

Some analysts have expressed concern that the gains by teenag-
ers who were employed during high school may be temporary.  Sev-
eral authors have used the same study, the National Longitudinal
Survey of Youth, to try to address this concern.  Carr and colleagues
(1996) report that the gains persist for as long as a decade following
high school.  Adjusting statistically for the background factors and
educational attainments that were available, employment in high
school was shown to have positive effects on employment and wages
nearly a dozen years later.  Using data from the same study (NLSY),
Ruhm (1997) reported that 6-9 years after high school graduation,
students who had worked during their senior year had greater eco-
nomic attainment, including higher earnings, wages, occupational
status, and fringe benefits, despite a small decrement in completed
schooling that was associated with time on the job.  Future economic
gains were greater for students who had invested more hours in
work.  The greatest economic gains were found among students who
worked 21 to 24 hours per week during high school; at the same
time, decreases in educational attainment were substantial for those
who worked more than 20 hours per week (Ruhm, 1997).  This
analysis controlled for other factors that might explain the findings,
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specifically socioeconomic status, family environment, and the
respondent’s ability and motivation toward school.  The absence of
information on the quality of the work prevented consideration of
what could be an important factor in understanding the effects of
work.

All of the analyses of the NLSY data have controlled for factors
other than hours worked while in school in explaining the persistent
benefits of work.  Managing these confounding factors in statistical
models is complex and the results may be difficult to interpret.  Re-
cently, the data from the NLSY were examined by Hotz and col-
leagues (1998), using econometric modeling to study the effects of
working during school on future wages.2  When they controlled for
person-specific unobserved heterogeneity (i.e., potential differences
between subjects that were not measured), working during high
school had no significant effects on wages at age 27.  In fact, in this
model, the effects of going to school full-time and not working ap-
peared to have much bigger payoffs in terms of future wages than
combining work and school.

Mortimer and Johnson (1998), using data from the St. Paul
Youth Development Study,  reported that long duration of work in
high school was associated with being employed part-time during
the 4 years after high school.  Part-time employment after high school
was, in turn, linked to enrollment in post-secondary education.  They
found that working more than 20 hours per week during high school
predicted entry into full-time employment after high school.  Work-
ing more than 20 hours per week and having a long duration of
work during high school, for males only, was associated with higher
earnings 4 years after high school than the earnings of those with less
work experience during high school.

Though most research has focused on investment in work, the
quality of the early work experience may also be important for
occupational outcomes.  For example, the use of skills as an adoles-
cent worker predicts success in the job market during the first 3
years after high school graduation (Stern and Nakata, 1989).

2Based on a framework developed by Cameron and Heckman (1992), which draws on
earlier work by Heckman (1982) and Heckman and Singer (1984).

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


WORK’S EFFECTS ON CHILDREN AND ADOLESCENTS 125

Relationships

The development of interpersonal competencies, including the
capacity to form and maintain satisfying relationships, is a primary
developmental task during adolescence.  However, most nationally
representative surveys do not collect information on the quality of
young people’s relationships with their families and peers.  And,
except for Monitoring the Future and the National Youth Survey,
most of the studies that investigate the effects of work on relation-
ships use local or nonrepresentative samples, making their findings
difficult to generalize to U.S. adolescents as a whole.  Yet because of
the importance of interpersonal relationships during adolescence,
the research summarized in this section, though limited, provides
useful information about potential effects of teenage work on rela-
tionships.

The job sites where adolescents work are often age segregated
(Greenberger, 1988).  Although young workers have much contact
with people of their own ages, relationships with coworkers may be
rather superficial, and the conditions of work may interfere with the
development of close friendships.  Conversely, working may confer
status on young workers, improving their peer relationships.  Good
relationships with coworkers or supervisors may counterbalance dif-
ficult peer or family relationships.

Students in the National Youth Survey who worked for a longer
duration (during a 1-year period in high school) spent less time with
their parents than did other students (Mihalic and Elliot, 1997).
Greenberger and colleagues (1980) reported that time spent with
parents was less among employed students than among other stu-
dents and that it diminished as the hours of work increased (see also
Greenberger and Steinberg, 1986; Mortimer and Shanahan, 1994).
Steinberg and Dornbusch (1991), found that the numbers of hours
high school students in California and Wisconsin worked were asso-
ciated with their spending less time in family activities.  There is
evidence that youngsters become more independent of their parents
when they are employed more intensively during high school
(Mortimer and Shanahan, 1994; Shanahan et al., 1991; Steinberg
and Dornbusch, 1991; Steinberg et al., 1993), a consequence that
parents tend to view as a good thing (Phillips and Sandstrom, 1990).
Although such independence may be deleterious when accompanied
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by insufficient parental monitoring, acquiring independence from
parents is a normal developmental step for adolescents.

Because so many young people work and commit so many hours
to their jobs, their working may be inconvenient for their families, or
worse, may provoke disagreements or conflicts with their parents.
For example, adolescents who work may be less available for house-
hold chores (Greenberger and Steinberg, 1986); parents of employed
adolescents may be called on to do other tasks that they would
ordinarily not have to perform (e.g., taking the adolescents to work,
transporting the paper carriers by car on rainy days, and so forth).  A
study using data from the National Survey of Families and House-
holds (see description in Appendix B) provides evidence that dis-
agreements between parents and children increase when the children
are employed.  Parents of workers, in comparison with parents of
nonworkers, reported more disagreement about chores, curfews,
smoking, drinking, drug use, money, school, and getting along with
the family (Manning, 1990).  Bachman and Schulenberg (1993), on
the basis of Monitoring the Future data, found that nonworkers
reported the fewest arguments with parents.  Arguments increased
with hours of work to about 20 hours and then decreased (for girls)
or assumed an inconsistent pattern (for boys) for more hours of
work.  In the Youth Development Study, the boys and girls who
worked more hours also reported more arguments with parents
(Mortimer and Shanahan, 1994).

The evidence regarding the time spent with the family and the
frequency of disagreements might suggest that the general quality of
relations with parents is impaired when adolescents are employed,
but this does not appear to be the case.  Greenberger and colleagues
(1980) report no significant effects of adolescents’ employment sta-
tus or intensity on the quality of their relations with their families.
An analysis of Youth Development Study data yielded the same
conclusion (Mortimer and Shanahan, 1994).  There was some indi-
cation in the latter study, however, that boys who were able to
acquire skills on their jobs became closer to their fathers over time;
this pattern was not found for girls.  Schulenberg and Bachman
(1993) also report that learning and using skills on the job were
associated with less perceived interference between the job and fam-
ily life.  Thus, difficulties associated with high levels of work inten-
sity were attenuated by high quality work.  In contrast, when adoles-
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cents were in jobs that they did not perceive as making good use of
their talents and skills, as being unconnected to future work, and as
the kinds of jobs that people do “only for the money,” they were
more likely to see the jobs as interfering with other parts of their
lives as the intensity of the work increased.

There is some evidence (Call, 1996b) to indicate that positive
work conditions can alleviate detrimental effects that the strain in
parent-adolescent relationships can have on adolescents’ mental
health and adjustment.  For example, when adolescents reported
receiving no support from their supervisors, strain in the parent-
child relationships diminished the adolescents’ self-esteem, mastery,
and well-being.  However, when supervisory support was present,
such strain had no significant effects on these aspects of the adoles-
cents’ mental health.  Interestingly, in view of these findings, more
than one-third of employed students reported that they were “quite
close” or “very close” to their supervisors and that the supervisors
were “often” or “always” willing to listen to their problems and
help them find solutions.

In evaluating the effects of adolescents’ employment on parent-
child relationships, it is essential to take the social context and mean-
ing of work into account. Shanahan and colleagues (1996a)
compared the associations between adolescents’ earnings and par-
ent-child relationships in urban and rural settings.  In rural settings,
adolescents’ earnings promoted more sharing of advice between par-
ents and adolescents, and the adolescents’ emotional ties with their
parents remained stable or improved.  In urban settings, earnings
were not linked to these positive outcomes.  In rural settings, young
people who worked more than 10 hours per week spent more time
with their families than those who worked fewer than 10 hours per
week (Shanahan et al., 1996b).  In urban settings, as hours of work
increased, the amount of time spent with families decreased
(Mortimer and Shanahan, 1994).  Some of the rural effect could be
due to young people who live and work with their parents on family
farms, but the majority of rural families are not farm families.  In
this study, 34 percent of the families resided on farms, 12 percent in
nonfarm rural areas, and 54 percent in towns with populations of
less than 6,500.

The investigators interpret this pattern in terms of ecological
differences in the meaning of adolescents’ work.  “In rural settings,
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productive activities are more likely to be construed as adult-like
behaviors because rural work functions in unique ways to the benefit
of families” (Shanahan et al., 1996a:122).  In rural settings, work by
adolescents is more likely to be a part of the family economic strat-
egy—in fact, adolescents’ earnings were four times more likely to be
spent in ways that contributed to their families (e.g., giving money to
parents, saving for future education, or paying for school fees) in
rural settings than in urban settings.  Although such uses of earnings
were less common in urban settings, such expenditures were posi-
tively related to youngsters’ relationships with their parents in both
settings.

Although orientation to peers is a factor that influences whether
adolescents choose to work or not (Mortimer and Johnson, 1998),
and there is some indication that employed adolescents are more
involved in dating (Bachman and Schulenberg, 1993; Mihalic and
Elliot, 1997), there is little evidence that adolescents’ work status or
the intensity of their work affects their peer relations either posi-
tively or negatively.  However, good work experiences—those that
foster job skills and work involvement—are associated with en-
hanced closeness of peer relations and belief that work confers status
in the peer group.  Positive connections between school and work
have also been found to foster this belief (Shanahan and Mortimer,
1996).  This evidence suggests that when adolescents’ work connotes
achievement and progress toward adult status, it also encourages a
perception that work gives status in the peer group.

Personal Development

Work is among the most central markers of the transition to
adulthood:  acquiring and successfully maintaining the role of a
worker brings economic independence and a major component of
adult identity.  Because virtually all adolescents, girls as well as boys,
expect to work in adulthood, the adult role of worker is likely to be
a highly salient component of an adolescent’s future possible self
(Markus et al., 1990).  If part-time jobs signify progress in moving
toward that goal, one might expect that they would have positive
implications for personal development and mental health.  An ado-
lescent who works must juggle the multiple roles of worker, student,
friend, and family member.  Doing this successfully may give the
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youngster a general sense of efficacy, as one who can meet the chal-
lenges of multiple roles—both now and in the future.

In view of potential benefits of working for personal develop-
ment, it is not surprising to find widespread approval of employment
for youngsters.  Many people, including parents of adolescents who
work, believe that working during this phase of life promotes re-
sponsibility, time-management skills, and self-confidence (Phillips
and Sandstrom, 1990).  In fact, employed youth describe themselves
as more punctual, responsible, and dependable than those who are
not employed (Greenberger, 1984).

Along with working students’ multiple role responsibilities comes
the potential for role conflict, especially as work hours increase.  If
adolescents are not successful in juggling role demands, the conflicts
between work and other roles could undermine their sense of compe-
tence. This undesirable outcome would appear to be more likely as
work hours increase.  Among high school seniors in the Monitoring
the Future studies, the young people who were the most satisfied
with their lives—after controlling for background factors and educa-
tional commitment and success—were those employed 6 to 10 hours
per week; they were more satisfied than nonworkers and than those
who worked more than 10 hours per week (Bachman and
Schulenberg, 1993).

Although it is widely believed that working promotes money
management skills, some have questioned whether having relatively
large amounts of discretionary income during this phase of life is
beneficial.  Bachman (1983) warns that early paid work could gener-
ate subsequent dissatisfaction with some living standards and life-
styles.  Young workers use their earnings largely to purchase things
they want but do not necessarily need (Greenberger and Steinberg,
1986; Johnston et al., 1982; Yeatts, 1994).

Furthermore, employment may limit young people’s horizons.
Greenberger and Steinberg (1986) point out that since work often
consumes so much time, adolescents miss out on a critical “morato-
rium” period to explore alternative identities and interests.  Accord-
ing to this argument, employment draws young people away from
more developmentally beneficial pursuits.

In an analysis of the effects of working and hours of work on
how adolescents use their time, Schoenhals and colleagues (1997)
report that the number of hours worked per week had a strong
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negative association with the time youngsters spent watching televi-
sion during the 10th grade:  that is, as hours of work increased, time
spent watching television decreased.  If watching television—which
entails relatively little challenge, low demand, and usually little edu-
cational benefit—is the activity mainly sacrificed by employment, it
could account for the null findings regarding the effects of working
on the time youngsters spend doing homework (Mortimer and
Johnson, 1998; Mortimer et al., 1996; Schoenhals et al., 1997).

However, Bachman and Schulenberg (1993) report that hours of
sleep significantly decline as seniors’ hours of work increase.  The
investigators also report that those working longer hours are less
likely to eat breakfast.  They are also less likely to exercise vigor-
ously if they work up to 25 hours per week, after which exercising
increases.  Carskadon and colleagues have similarly found a reduc-
tion in sleep and increased daytime sleepiness among high school
students who work; the effects increase as the numbers of hours
worked increase (Carskadon, 1990; Carskadon et al., 1989).

Because the quality of adult work has been found to have sub-
stantial consequences for adult psychological functioning (Baker and
Green, 1991; Kohn et al., 1983; Mortimer et al., 1986), some re-
searchers have studied whether adolescent psychological functioning
is similarly responsive to the quality of work.  Young workers may
be exposed to job-related stressors, especially if they are required to
take on adult responsibilities when their coping skills are not yet
adequate (Greenberger, 1988).  Moreover, combining school and
work may not be easy; adolescents generally perceive it as stressful,
and increasingly so, as they progress through high school (Mortimer
et al., 1994).  This is especially the case for those boys who work
nearly continuously, at high levels of intensity, during high school
(Mortimer and Johnson, 1998).  In an analysis of data from the first
year of the National Longitudinal Study on Adolescent Health,
Resnick and colleagues (1997) found that working more than 20
hours per week during the school year was associated with emo-
tional distress (defined as physical or emotional symptoms of dis-
tress as reported by the young people themselves or by their parents).

There is evidence that the quality of youngsters’ work does, in
fact,  significantly affect their mental health.  In the Youth Develop-
ment Study, opportunities for advancement and compatibility be-
tween school and work for boys and good pay for girls promoted a
sense of self-efficacy over time (Finch et al., 1991).   Boys’ sense of
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efficacy increased when their supervisors included them in discus-
sions about work tasks and did not subject them to close supervi-
sion; girls’ sense of efficacy increased when they were provided with
early opportunities at work to be helpful to others (Call, 1996a; Call
et al., 1995).  Among males, job stressors (e.g., time pressure, over-
load) and early decision-making autonomy on the job heightened
their distress, while the acquisition of useful skills diminished their
depressed moods (Shanahan, 1992; Shanahan et al., 1991).  Among
females, work stress and responsibility for things outside their con-
trol were related to an increase in depressed moods (Shanahan et al.,
1991) and a decrease in efficacy (Finch et al., 1991).  There is further
evidence from the Youth Development Study that the quality of
work during high school has continued implications for personal
outcomes (e.g., for modes of coping with problems at work, well-
being, and depressed mood) 4 years following high school.

Moreover, the quality of the work experience may alter the ef-
fects of work hours.  That is, when the work is of high quality, the
potential negative effects of working long hours on personal devel-
opment may be buffered.  Thus, in a cross-sectional study of 10th-
through 12th-grade urban white Canadians, hours worked was posi-
tively associated with self-esteem when autonomy and role clarity
were high (Barling et al., 1995).  Senior participants in the Monitor-
ing the Future studies whose jobs offered them opportunities to use
their skills and taught them new skills reported higher rates of satis-
faction with life and hope for the future than did other participants
(Schulenberg and Bachman, 1993).  Those whose jobs were relevant
to their future pursuits were less susceptible to difficulties related to
longer work hours.  In contrast, among those who saw little relation-
ship between present and future jobs, an increase in work intensity
was associated with decrements in health and well-being.  Thus,
work of low quality may interact with long hours to produce nega-
tive effects on personal development.  For example, Shanahan (1992)
reported that work stress and lack of supervision increased depressed
moods among boys who worked more than the median number of
hours in the 10th and 12th grades.

Problem Behaviors

It is in the set of activities that are generally referred to as “prob-
lem behaviors” that studies find the clearest indications of deleteri-
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ous influences of teenage employment.  The preponderance of evi-
dence, ranging from national longitudinal studies to cross-sectional
studies employing representative sampling designs, has found higher
rates of problem behaviors, such as alcohol and other drug use and
minor delinquency, among young people who work—particularly
among those who work at high intensity—in comparison with their
nonworking peers.  These findings persist even after statistically
controlling for other correlates of problem behaviors.  As noted
above, because these studies have been conducted in natural settings,
they do not lend themselves to experimental designs.  Therefore,
definitive conclusions that high-intensity work causes behavior prob-
lems among youth cannot be made.  However, given the consistency
in findings across varying youth populations and settings, it seems
very likely that high-intensity work does contribute to problem be-
haviors among young people.

In comparison with young people who do not work, employed
students are more likely to engage in deviant behavior and school
misconduct (Greenberger and Steinberg, 1986; Steinberg and
Dornbusch, 1991; Tanner and Krahn, 1991; Wright et al., 1997).
Using National Youth Survey data, Wofford (1988) found that mi-
nor delinquency is greater for adolescents working full-time than for
those working part-time and greater for those working part-time
than for those not working at all.  However, adolescents who do not
work at all tend to commit the more serious offenses (e.g., aggra-
vated assault or theft of an item valued more than $50) (Wofford,
1988).

For males, long work hours have also been linked to theft and
trouble with the police, as well as to aggressive behavior, especially
for those working more than 30 hours per week (Bachman and
Schulenberg, 1993).  These researchers used data from Monitoring
the Future and statistically controlled for the effects of region,
urbanicity, parents’ education, race, high school grade-point aver-
age, 4-year-college plans, and high school curriculum.  Higher inten-
sity workers (i.e., those working longer hours) were also more likely
to be victims of aggression and theft, but most of the incidents
occurred in or near schools (Bachman and Schulenberg, 1993).
Wright et al. (1997) found that high work intensity increased the
likelihood of delinquent involvement among males who were al-
ready at risk for delinquent behavior:  That is, the more hours such
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high-risk adolescent males worked, the more likely they were to
engage in delinquent behavior.  Hours of work had no direct effect
on likelihood of delinquent involvement among females or low-risk
males.  The researchers analyzed the relationship between work in-
tensity and delinquency using the 1988 National Survey of Families
and Households, a cross-sectional, nationally representative sample
of 13,079 individuals within 9,643 households.  The respondents in
this study were the parents of the adolescents.3

Adolescents who work more than 20 hours per week have been
found to be prone to using cigarettes, alcohol, and illegal drugs
(marijuana, cocaine) (Bachman and Schulenberg, 1993; Greenberger
and Steinberg, 1986; Mihalic and Elliott, 1997; Mortimer et al.,
1996; Resnick et al., 1997; Schulenberg and Bachman, 1993;
Steinberg and Dornbusch, 1991).  Students in St. Paul, Minnesota,
who worked more than 20 hours per week engaged in more alcohol
use than their classmates each year during high school (Mortimer et
al., 1996).  In fact, the link between intensive work and substance
use is one of the strongest findings in this area, manifest even when
the data are subjected to extensive statistical controls for background
variables and pre-existing differences in substance use between the
groups.  For example, Mortimer and colleagues (1996) found that
hours worked during high school were associated with alcohol use,
an association that held after statistical control for frequency of past
alcohol use, sex, parental socioeconomic status, race, family compo-
sition, and nativity.  Mihalic and Elliott (1997), in studying the
short-term effects of work hours on the use of alcohol, marijuana,
and other drugs among 11- to 17-year-olds from 1976 through 1980,
statistically controlled for sex, age, parental socioeconomic status,
place of residence (urban/suburban, rural), ethnicity, and prior drug
and alcohol use (at first interview):  They found that employment
had an effect on marijuana and alcohol use above and beyond any
preemployment differences.

Greenberger and Steinberg (1986) and Bachman and Schulenberg

3In this study (Wright et al., 1997), the researchers developed a measure that categorized
youths by risk for delinquency, based on research findings in criminology.  Risk factors
assessed in this study were parental criminality, parental role rejection, family mobility, house-
hold size, self-control, parent-child conflict, family income, a nonintact marriage, and low
school commitment. Each factor was dichotomized at the median to show presence or ab-
sence of risk.  Youths with four or more risk factors present were considered high risk.
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(1993) have suggested that employment is sometimes one compo-
nent of a syndrome of “pseudomaturity” or “precocious develop-
ment,” including such adult behaviors as drinking and smoking and
earlier (Mihalic and Elliott, 1997) or more frequent (Bachman and
Schulenberg, 1993) dating.  Working adolescents may come to think
of themselves as adults, given access to adult-like job responsibilities
and economic independence.  Relationships with older coworkers
could introduce adolescents prematurely to more ostensibly adult
ways of handling stress or spending leisure time.  (Tanner and Krahn
[1991] report evidence that having delinquent friends acts as an
intervening variable between working as an adolescent and commit-
ting illegal acts.)   Employment appears to foster behaviors by teens
that may signify adult status and identity but that pose problems
when they are engaged in by youth (or engaged in  excessively by
adults).

Although working long hours is associated with increased sub-
stance use and other problem behaviors, very little research has ex-
amined whether the quality of the work experience directly affects
these outcomes or alters the effects of employment.  Steinberg and
Cauffman (1995) pointed out that adolescents’ use of drugs and
alcohol was linked to work stressors in a sample of high school
students in California (Greenberger and Steinberg, 1986).  Based on
data from Monitoring the Future, Schulenberg and Bachman (1993)
found that skill utilization at work was associated with decreased
cigarette and marijuana use for adolescents generally and in de-
creased alcohol use for females.  Moreover, adolescents who de-
scribed their jobs as not requiring the use of their skills, as being
unconnected to the future, and as being “the kind of work that
people do just for the money” used cigarettes more frequently as the
intensity of their work increased.  Work intensity was found to be
less consequential for young people who described their jobs as rel-
evant to their futures.

MINORITY AND DISADVANTAGED YOUTH

Two high school students working side by side in the same estab-
lishment may have very different work experiences.  The job may
represent a short-term means of earning spending money for the
college-bound middle-class student, but it may be the beginning of a
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lifetime of episodic employment in low-wage jobs for a disadvan-
taged student.  For this reason, the issues regarding work for disad-
vantaged populations deserve special attention.

Poor and minority children and youth need all of the same pro-
tections from hazardous work that advantaged children and youth
need.  In addition, they have some distinctive needs:

• access to the benefits of employment;
• protection from discrimination, which may block them from

getting better jobs and may affect their health and safety while work-
ing; and

• protection from the hazards of employment in the under-
ground economy (which are beyond the reach of child labor laws).

Studies consistently find that poor and minority youth are less
likely to be employed than are middle-income white youth (Ahituv et
al., 1994; Carr et al., 1996; Keithly and Deseran, 1995; Lewin-
Epstein, 1981; Tienda and Ahituv, 1996); thus, they are less likely to
experience either the developmental advantages or the disadvantages
of employment during childhood and adolescence.  For example, the
Current Population Survey (March, 1995) reports that by the age of
17, 82.8 percent of whites have had job experience, compared with
79.1 percent of Hispanics and 69.5 percent of African Americans.
On the basis of U.S. 1980 and 1990 census data, O’Regan and
Quigley (1996) present evidence that the spatial isolation of minor-
ity and poor households decreases employment opportunities.  This
means that disadvantaged children and adolescents are less frequently
exposed to work and, therefore, to work-related threats to their
health and safety, but they also receive fewer benefits of employ-
ment.  Poor youngsters are more likely to need income to help pro-
vide for their own or their families’ needs.  Furthermore, they need
added opportunities to develop their human capital if they are to
overcome the barriers of poverty and discrimination.  Keithly and
Deseran (1995) examined the relationships between youth labor
force participation and individual, family, and local labor market
factors, using 1980 public-use census data.  They found that the
likelihood of adolescent employment increased with family income
up to $54,999 in 1980 dollars, when employment levels dropped.
They concluded  (Keithly and Deseran, 1995:486):
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Contrary to theories that suggest that economic need propels youths into
the labor force, factors such as lower household income and parents not
working substantially decrease the odds of youth participation in the la-
bor force.

A recent book makes a compelling case, based on research con-
ducted in high-performance firms, that employability in the current
and future labor force is increasingly determined by a combination
of basic academic knowledge and  “soft skills,” defined as “the
ability to work in groups and to make effective oral and written
presentations” (Murnane and Levy, 1996:9).  A similar combination
of academic and behavioral skills was identified by the Secretary’s
Commission on Achieving Necessary Skills (SCANS)(1991) (see Box
4-1).  These insights into what makes people employable are helpful,
especially in contrast to the assumption—which underlies much vo-
cational education and training—that employability is determined
primarily by the possession of specific work skills.  Job-specific skills
remain critical in many fields, but they are both more easily learned
and more quickly outmoded than are the new basic skills:  To suc-
ceed at work today, most people need to acquire knowledge, skills,
attitudes, and behaviors that are quintessential middle-class virtues.

The new basic skills and most of the skills identified by SCANS
are the qualities that many youngsters acquire from attending good
schools; from having strong families; from participating in church,
scouts, 4-H, and other community organizations; and from engaging
in a disciplined manner in such activities as sports, music, and dance.
Summer and after-school work experience can also contribute to the
new basic skills.  Having fewer opportunities for such activities,
many poor and minority youngsters experience difficulty finding
and keeping jobs, even if they can overcome discriminatory practices
and their geographic isolation from many jobs.  For example, they
may be unaccustomed to schedules and supervision and may lack
customer-relations skills.  In some cases, they may have developed
competing competencies (Walther, 1976):  For example, they may
have found a highly aggressive interpersonal style that is accepted in
their neighborhood, but such a style is unlikely to impress job inter-
viewers.  The speech, dress, and manners that serve young people
well in their homes and neighborhoods may disqualify them from
desirable jobs.  Thus, obtaining work experience may be more im-
portant for disadvantaged youth than for relatively advantaged
youth.  But that work experience must be of high quality to have the
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BOX 4-1
THE SECRETARY OF LABOR’S COMMISSION ON

ACHIEVING NECESSARY SKILLS

The Secretary’s Commission on Achieving Necessary Skills (SCANS)
(1991) produced a list of goals and objectives of what employees need to
be considered effective workers.  SCANS proposed a set of five compe-
tencies workers should have.

Workplace Competencies

• Resources—They know how to allocate time, money, materials,
space, and staff.

• Interpersonal skills—They can work on teams, teach others,
serve customers, lead, negotiate, and work well with people from cultur-
ally diverse backgrounds.

• Information—They can acquire and evaluate data, organize and
maintain files, interpret and communicate, and use computers to process
information.

• Systems—They understand social, organizational, and technolog-
ical systems; they can monitor and correct performance; and they can
design or improve systems.

• Technology—They can select equipment and tools, apply technol-
ogy to specific tasks, and maintain and troubleshoot equipment.

In addition, SCANS recommended three foundation skills and person-
al qualities that are needed for solid job performance.

Foundation Skills

• Basic Skills—reading, writing, arithmetic and mathematics, speak-
ing, and listening.

• Thinking Skills—the ability to learn, to reason, to think creatively,
to make decisions, and to solve problems.

• Personal Qualities—individual responsibility, self-esteem and self-
management, sociability, and integrity.

desired effect.  Because of the neighborhoods they tend to live in,
those who are employed are likely to work in small firms and on a
casual basis, arrangements that give them less protection in their
jobs.  It is especially critical that disadvantaged youth have opportu-
nities to take leadership positions, not only to serve as subordinates
(Hamilton and Claus, 1981).  Poor, urban adolescents are also more
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likely than their middle-class counterparts to earn money illegally in
the underground economy (e.g., from theft, drug sales, prostitution)
(Wilson, 1987, 1996)—which is more dangerous than legal employ-
ment—although this phenomenon cannot be traced in national sur-
veys.

Although good employment experiences may be particularly ben-
eficial for disadvantaged youngsters, working may sometimes lead
them away from school.  For those who are initially less interested or
involved in school or whose poor performance in school threatens
their self-esteem, working may present an alternative that may be-
come more attractive than maintaining the student role.  Tienda and
Ahituv (1996), using data from the NLSY, show that an increase in
work effort (average weekly hours of work) at 18 years of age has a
negative effect on the probability of college enrollment, especially
among youth whose mothers did not complete high school.  In the
High School and Beyond study, only high-risk youth (defined by
below-average socioeconomic status, low test scores, and low paren-
tal monitoring) were less likely to complete high school if they
worked very long hours (more than 29 hours per week in their
sophomore year).  However, at-risk youth who worked 15 hours or
more during their sophomore year in high school also had higher
earnings 10 years later (Chaplin and Hannaway, 1996).

CONCLUSIONS

Whether working has positive or negative consequences for
young people is a complex question.  Employment is such a multifac-
eted phenomenon that many factors must be considered, including
the broader contexts in which youth work (e.g., urban or rural), the
intensity of their work, and the quality of their work experience.
Moreover, there are many potential outcomes of employment, some
positive and some negative.

The conclusions that can be drawn from the scientific literature
are limited by the fact that all the studies involve correlational rather
than experimental studies.  However, researchers will certainly never
be able to randomly assign young people to various work condi-
tions, in order to conclusively show whether or not work causes
certain outcomes.  Well-designed correlational studies with good
statistical controls for pre-existing differences among students who
work at different intensities, such as those reviewed in this chapter,
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provide the best evidence that is likely ever to be available on the
consequences of work during high school.

In several studies using NLSY data, long hours of work during
high school, particularly during the senior year, have been associated
with higher wages and steadier employment for up to 10 years after
high school.  These apparent economic advantages are accompanied
by some decrease in overall educational attainment.  If there are
long-term economic advantages to working while in school, studies
of people beyond their late 20s will have to be conducted.  Ruhm
(1997) speculates that the strong positive correlation between senior
year employment and measures of job status 10 years later make it
likely that this economic advantage will persist.  Chaplin and
Hannaway (1996) also suggest that the earnings advantage may
persist for at-risk youngsters.

Of concern, however, is that the apparent short-term economic
advantages of work experiences during high school are associated
with some decrease in overall educational attainment.  And, overall
educational attainment has been found to be a strong predictor of
long-term economic well-being (Angrist and Krueger, 1991; Bureau
of the Census, 1993; DiPrete and McManus, 1996).  It is possible
that students who complete college, particularly those who pursue
advanced degrees, could take more than 10 years after high school
graduation to reap the economic rewards of their schooling.  It will
be important to study what happens to these groups of young people
as they reach their peak earning years in their 40s and 50s, to ascer-
tain if the benefits of high school employment persist or are over-
shadowed by reduced educational attainment.  In fact, a recent study
using econometric modeling techniques (Hotz et al., 1998) found
that, once unmeasured differences between subjects were accounted
for, the economic advantages to working while in high school disap-
peared:  Students who went to school full-time without working had
a much bigger wage advantage at age 27 than those who combined
school and work.

Looking at the developmental consequences of employment for
youth provides substantial evidence that working long hours is not
good for them.  Many studies show that high-intensity work while in
school—generally defined as more than 20 hours per week during
the school year—can be deleterious.  Long hours of work are associ-
ated with increased likelihood that youngsters will engage in prob-
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lem behaviors, including substance use and minor deviance.  Long
hours of work also are associated with diminished good health hab-
its (e.g., sleep, exercise, and eating breakfast) and decreased time
young people spend with their families.  Moreover, as noted above,
a high level of work during adolescence has been found to be associ-
ated with decreased eventual educational attainment.  But, employ-
ment that is limited in intensity (generally defined as 20 hours per
week or less) during high school has been found to promote post-
secondary educational attainment.  Even those researchers who find
economic benefits associated with long hours of work during high
school conclude that only light to moderate work should be encour-
aged (see, for example, Ruhm, 1997:770).  Thus, overall, there is
considerable evidence that high-intensity work can be deleterious,
but that low- to moderate-intensity work can be beneficial.

The scientific literature does not allow a precise determination of
the number of hours that constitute “too much” work for young
people.  Most studies have defined high-intensity work as more than
20 hours per week while school is in session, either for fairly arbi-
trary reasons or because of how data have been collected.  Some
studies have found negative outcomes beginning at 15 hours of work
per week, and some found positive outcomes for more than 20 hours
of work per week.

Most studies have focused on the hours that young people work,
but there is reason to believe that the quality of work is also impor-
tant for adolescents’ development.  Dimensions of work quality,
including skill utilization and learning, relations with supervisors,
and job-related stressors, have been found to have wide-ranging
consequences for personal and vocational development, as well as
for adolescents’ relationships with parents and peers.

In conclusion, the scientific evidence raises fundamental ques-
tions about the intensity of work currently permitted for young
people as well as the quality of the jobs that are available to them.
Good jobs may be particularly important for poor youth, who are
less able than middle-class adolescents to find part-time employment
and more likely to be employed in low-skilled, hazardous jobs.
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5

Agriculture

Agriculture holds a special place among industries in the United
States.  It is often treated differently than other industries under
federal and state laws and regulations.  The child labor laws applied
to agriculture are less restrictive than those applied to nonagricul-
tural industries, despite that fact that agriculture is one of the most
hazardous industries in the country (see Chapter 6).  Children work-
ing on their parents’ farms are exempt from many legal protections:
They are allowed to perform even those tasks designated as hazard-
ous, which is not the case in nonagricultural work, where children
are prohibited from hazardous jobs even if working in their parents’
businesses.1  Farms are also exempted from many health and safety
standards under the Occupational Health and Safety Act.  In fact,
congressional riders to the annual appropriations bill prohibit the
Occupational Health and Safety Administration (OSHA) from spend-
ing any money to “prescribe, issue, administer, or enforce any stan-
dard, rule, regulation, or order” under the act on farms that do not
maintain temporary labor camps and that have ten or fewer employ-
ees (U.S. Departments of Labor, Health and Human Services, and

1In this chapter, the terms agriculture and farm are used interchangeably and in the broad-
est sense, which may include commercial farms, family farms, ranches, nurseries, and other
establishments.
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Education, and Related Agencies Appropriations Act, 1998, HR
2264, 105th Congress; this same language appears annually in the
appropriations bill).  In addition, farms are among the few work-
places that also serve as homes to many children and adolescents,
which can make it difficult to distinguish work-related agricultural
injuries from nonwork-related injuries.

Today, rapid changes are occurring in agriculture in the United
States and around the world.  The globalization of trade, advances in
biotechnology, and such engineering feats as the leveling of land
with sophisticated laser equipment, are resulting in an industrializa-
tion of agriculture and a notion that farms are becoming firms (De-
partment of Agricultural Economics, 1995).  These changes affect
not only the types of tasks and equipment used on farms, but also
the numbers and sizes of farms.  Since 1940, the numbers of farms
and farmworkers in the United States have been decreasing; see Fig-
ure 5-1.  At the same time, the average size of farms has increased.
In 1960 there were 3.96 million farms averaging 297 acres each; by
1996 the number of farms had dropped to 2.06 million, and their
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FIGURE 5-1  Number of U.S. farms, 1910 to 1995.
SOURCE:  Data from National Agricultural Statistics Service.  Available at http://
www.usda.gov.nass/graphics/data/fl_frmwk.txt.
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average size had grown to 469 acres (Olenchock and Young, 1997a;
U.S. Department of Agriculture, 1997).  This change has also af-
fected the prevalence of family farms and family labor.  In 1940,
75.6 percent of all workers on farms were family members, defined
by the U.S. Department of Agriculture as self-employed or unpaid
family workers.  This percentage had declined to 69.4 percent by
1995; see Figure 5-2.  The results of changing farms and demograph-
ics of workers may yield new types of agricultural diseases and inju-
ries (Olenchock and Young,  1997b), such as chemical and biologi-
cal exposures, resulting in new acute syndromes or chronic
conditions.

As the average size of farms continues to increase and more
workers are hired, there will likely be fewer children and adolescents
of the owners working on farms.  However, there may be a subse-
quent increase in the number of adolescents hired as farmworkers
and in the number of farmworkers’ children who are working along-
side their parents in the fields.   The results of the National Agricul-
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FIGURE 5-2  U.S. farmworkers by type, 1910 to 1995.
SOURCE:  Data from National Agricultural Statistics Service.  Available at http://
www.usda.gov/nass/graphics/data/fl_frmwk.txt.
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tural Workers Survey indicate a trend towards an increased percent-
age of hired farmworkers who are between 14 and 17 years old:
This age group now makes up 7 percent of all hired farmworkers
working on crops (U.S. General Accounting Office, 1998).  The
Bureau of Census’s Current Population Report indicates that there
were 923,000 children younger than 15 years and 346,000 children
between the ages of 15 and 19 residing on U.S. farms and ranches in
1991 (Dacquel and Dahmann, 1993).  There are no data on the
number or proportion of children and adolescents residing on farms
who are directly involved with agriculture as paid or unpaid work-
ers.  Nor are there good data on how many children of paid farm-
workers work with their parents in the field.

Three somewhat distinct groups of young people work on farms:
children living and working on their parents’ farms, adolescents who
are hired to work on farms not owned or operated by their parents
and whose parents are not so employed, and children who accom-
pany their migrant farmworker parents.  No data adequately docu-
ments the numbers of any of these groups.  In 1996 about 300,000
young people between the ages of 15 and 17 worked in agriculture
according to Current Population Survey data (U.S. General Account-
ing Office, 1998).  About 75 percent of them were paid farmworkers,
15 percent were self-employed, and 10 percent were unpaid family
workers.  From National Agricultural Workers Survey data for 1993-
1996, it is estimated that there were an average each year of 128,500
hired agricultural workers between the ages of 14 and 17 (U.S. Gen-
eral Accounting Office, 1998).  Almost one-half of those 14- to 17-
year-olds were living on their own, away from their parents (Mines
et al., 1997).

The Current Population Survey, which is a household sample,
may be likely to miss populations who do not have a stable resi-
dence, such as migrant agricultural workers.  The National Agricul-
tural Workers Survey includes only hired farmworkers 14 years of
age or older; self-employed and unpaid family farm workers are
excluded.  Therefore, both of these surveys are likely to undercount
the actual number of children and adolescents working in agricul-
ture (Arroyo and Kurre, 1997; U.S. General Accounting Office,
1998).  There is  anecdotal evidence of very young children, usually
children of migrant farmworkers, working in the fields but they are
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not counted in any systematic way, making it difficult to estimate the
extent of agricultural work by children under the age of 14.

I’m 9 years old and I’ve been working in the fields with my
parents since I was 4.  We work hard, sometimes over 10
hours a day.  We cut paprika with shears and stoop over to
bag onions.  We pick nuts and tap garlic.

Testimony before the Forum on
Federal Study on Child Labor

March 23, 1998, San Francisco, California

Whether young people are working on their parents’ farms, are
hired to work on the farms of others, or are accompanying their
migrant farmworker parents, many of the hazards they face are
similar.  Analysts of child labor issues in agriculture often differenti-
ate between family farm children and migrant farmworker children.
Although this distinction may be useful for selected purposes, it is
misleading in suggesting that there are exclusive categories of chil-
dren who work in agriculture.  In reality, there is a spectrum of
variables with a range of conditions that affect the health and safety
of all child laborers in agriculture.  For example, any child working
in agriculture could incur a traumatic injury or chronic disease.
Conditions external to the work itself, such as poverty, education,
and public policy may have a far stronger effect on children’s well-
being, but these conditions affect individuals in different ways.  For
example, migrant farmworker children are more likely to be living in
poor conditions than nonmigrant children.  Because it is so difficult
to distinguish among the different groups of young farmworkers in
either the employment or injury data, this chapter deals with the
agricultural setting in general.  When a particular group may be
more affected by a specific hazard, it is noted.  This chapter details
some of the unique features of agriculture as a work setting, the
types of risks young people encounter on farms, the injuries they
suffer, and the barriers to regulating child labor on farms.
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UNIQUE FEATURES OF AGRICULTURE

Life-Style and Family Farms

Since colonial times, farming has been held in high regard in the
United States.  The continent was unsettled territory, and the pri-
mary occupation of the new settlers was farming.  English traditions
exerted strong influences on colonial life and agriculture:  The new
immigrants brought with them notions of private property, a market
system, and such farming tools as plows, hoes, and harvesters.  They
planted wheat and vegetables from European seeds and borrowed
corn and tobacco seeds from the Indians.  Because land was plenti-
ful, various domesticated animals, such as sheep, swine, cattle, and
horses, were left to graze unsupervised in nearby forests.  However,
although the pattern in Europe was often for the farmers to live in
central villages with their land holdings on the outskirts, in colonial
America they lived on their individual farmsteads.  This settlement
pattern encouraged a reliance on family labor, plus a strong sense of
independence, individualism, and personal freedom.  What the colo-
nists wanted to avoid at all costs was the feudal land tenure system
where workers on farms were not the land owners.  Thus, through
the years, the United States has protected an almost unlimited right
to buy and sell real estate, including farm land, and the freedom to
work the land as owners choose (Wilkening and Gilbert, 1987).

The strong belief in  “agrarianism” reached a peak in the nine-
teenth century.  Farming was considered the most legitimate and
beneficial of occupations, farmers the most moral and patriotic of
citizens (Danbom, 1997).  But even today, Americans believe that
most farmers are the ideal citizens:  They work for themselves, they
control the production decisions, they are fiercely independent, and
they express their opinions in the political process of voting.  From
focus groups with family farmers, most believe that the heritage they
have gained from their great-grandparents has been passed down
through the generations, along with the land; they yearn to continue
their farming lineage to their children and grandchildren, even when
economic times are difficult.  Thus, farm families expect their chil-
dren to learn the business, help with the chores from an early age,
and “shadow” the same-sex parent in their farm duties.  The life-
style on many family farms maintains traditions of years past.  Daily
routines are directed by the farm operator (usually the father) and
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are dominated by production needs, weather, and economic factors.
Family participation plays a central role in preserving  stability.  The
work and recreation activities of adults and children receive social
support through public and privately sponsored programs, such as
4-H, Future Farmers of America, Cooperative Extension Service
training, and rural churches.

However, over the past 150 years, there has been a remarkable
decrease in the farm population and an increase in the average size of
farms in acres (see Table 5-1).  In 1780 and the revolutionary years,
almost 95 percent of men reported being farmers; by 1880, the
percentage had dropped just under 50 percent; today, less than 2
percent report farming as an occupation (Mills, 1995).  What is

TABLE 5-1  U.S. Farm Resident Population
and Average Acres per Farm, 1850-1995

Farm Population
(as percent of Average Acreage

Year U.S. total) per Farm

1850 68.1 203
1860 n/a 199
1870 50.5 153
1880 43.8 134
1890 42.3 137
1900 41.9 147
1910 34.9 139
1920 30.1 149
1930 24.9 157
1940 23.2 175
1950 15.3 216
1960 8.7 297
1970 4.8 373
1980 2.1a 426b

1990 1.9a 461b

1995 n/a 469c

aData from Dacquel and Dahmann (1993:Table A).
bData from Bureau of the Census (1992:Table 1077).
cData from Rasmussen (1997).

SOURCE:  For 1850-1970, data from Bureau of the
Census (1970).

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


148 PROTECTING YOUTH AT WORK

remarkable is that this ever smaller number of farms and farmers has
increased production, keeping up with the food and fiber demands
of a growing population and producing a sizable excess for export.
This dramatic change is attributable to three factors:  (1)  mechani-
zation—the replacement of human and animal labor with capital
investments;  (2)  specialization—the move from varied products of
smaller farms to monoculture, or the output of only one product
(such as strawberries, wheat, apples) on much larger farms; and (3)
technological advances, including herbicides that replace hand weed-
ing, fertilizers that permit growing the same crop on the same land
year after year, and genetic manipulations that produce blemish-free
fruit or slow-ripening tomatoes so that they can be transported long
distances, and animal husbandry that uses artificial insemination  to
produce animals with desirable traits.

The growth of large-scale, intensive, often irrigation-based agri-
culture is matched by the decline of the small- or medium-size farms.
The survival of smaller farms often depends on farmers or their
family members taking an off-farm job in order to ensure the eco-
nomic survival of the farm.  Farmers with smaller farms also seek
specialty niches, such as special fruits and vegetables, aimed at urban
markets.  These products are more labor intensive and are not as
prone to mechanization.

While the number of farm workers has declined, including both
hired and family workers, there has been a steady increase in immi-
grant labor pools employed in agriculture.  Fitchen (1995:252) com-
ments:

. . . contrary to earlier forecasts, growers have not moved toward mecha-
nization, but toward “Mexicanization” [a term coined by Palerm, 1991]
. . . in such crops as strawberries, apples, pears, broccoli and asparagus,
and specialty nursery plants.

Especially in California and other Western states, thousands of Mexi-
can Americans and Mexican nationals are filling the seasonal labor
needs of intensive hand labor needed during the planting, weeding,
and harvesting, especially in fruit and vegetable monocropping.
Florida and the Eastern seaboard states also attract immigrant work-
ers, many of whom are from Haiti and other West Indian nations, as
well as from Mexico and other Central American countries.

What do these changes imply for the numbers of children work-
ing in agriculture in the future?  The answer is mixed:  With the
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decline in the numbers of family farms, fewer farm children will be
working on their parents’ farms, but it is anticipated that there will
be larger numbers of children of migrant farm laborers involved in
agriculture.  For the latter children, many are likely to be underage
children traveling with and helping their parents during their search
for temporary work.

Home and Work-Site Issues

Unlike most occupational settings, agriculture often has unclear
distinctions between the home and the workplace.  The majority of
farms are contiguous with the families’ residences and have few
outside (i.e., nonfamily) employees.  The nature of production agri-
culture may require work at any time of the day, every day of the
year.  Thus, the separation between obligations to attend to work
and to children can rarely be made by adults who raise their families
on farms.

  The proximity of the worksite to the home facilitates having
young people assist with planned or unscheduled work on the farm.
Their easy availability to participate in work makes it difficult to
distinguish when children are working rather than doing family
chores or being present at the workplace.  Often, the unpredictable
nature of farming (e.g., the difficult delivery of a newborn calf) may
place a young worker in a situation for which there is insufficient
training and preparation.  Agricultural injuries to children also may
occur when they are bystanders to work (Stueland et al., 1996).
Youngsters may be playing in or around large vehicles, moving ma-
chinery, and large animals.  This makes it difficult to distinguish
agricultural work-related injuries to children and adolescents from
those not related to work.

Children who work in the fields are also exposed to numerous
hazards.  Many of these hazards are particularly germane to young
migrant farmworkers, who work in the fields alongside their par-
ents—a pattern that began at the turn of the century.  At that time,
many farms in the Northeast and on the Atlantic coast could not
compete with the large, mechanized wheat and grain farms that were
opening in the Midwest; many of the old farms switched to growing
fruits and vegetables for the burgeoning urban markets.  Because
these were seasonal markets, the farms needed large numbers of
workers for fairly short periods of time.  Children were often in-
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cluded in this labor pool.  At first, immigrants and their children
were brought in by truckloads from the cities.  For example, Italian
immigrants worked on New Jersey cranberry farms:

Since children and women can work efficiently in berry picking and vege-
table cultivation, Italians made the family “the working unit,”. . .  There
are women and children in swarms[;] old, young and middle-aged are
found in every field (The Dillingham Commission, 1911, quoted in Haha-
movitch, 1997:31).

When workers began to request better wages, the growers preferred
to use displaced African American plantation workers from the
South.  Most of these workers brought their children along because
there was no place to leave them, and they could assist their parents
in picking berries and weeding the fields.  The only groups who did
not bring their children were the foreign workers contracted for by
the U.S. government.  This included workers from Jamaica, Haiti,
and other places in the Caribbean.  The formal contracts called for
specific numbers of males or females, and children were not in-
cluded.

The use of migrant seasonal workers was not limited to the East
Coast.  In the early 1900s, midwestern farms first attracted migrant
seasonal workers from such cities as Chicago, Milwaukee, and De-
troit (Slesinger and Muirragui, 1981).  California farmers met their
early need for farmworkers through waves of immigrants:  Chinese
in the 1880s, Japanese in the early 1900s, Mexicans and Filipinos
after World War I, and Mexicans again during World War II (Mar-
tin, 1988:5).  After World War II, cities offered good wages and
steady work in the factories, which not only reduced the pool of
available farmworkers, but also prompted rural workers to move to
the city.  Urged by the agricultural industry to relieve the resulting
shortage by importing workers, the federal government stepped in.
One well-known example was the Labor Importation Program
(Bracero Program), which permitted Mexican nationals to seek agri-
cultural work in the United States from 1941 to 1964.  Since that
time, even without a program, there has been a steady influx of
workers from Mexico and other Latin American countries into the
agricultural fields of the United States.  Many of these migrant work-
ers bring their families with them, and their children continue to be
brought to the fields to work.  Data from the National Agricultural
Workers Survey indicate that 28 percent of hired farmworkers have
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children living with them and 13 percent of those children are re-
ported to be working in the fields (U.S. General Accounting Office,
1998).

Reasons for Children’s Work in Agriculture

From the perspective of the parents whose children work in
agriculture, there are numerous reasons for the practice.  Hired farm
laborers, including migrant and seasonal workers, often include chil-
dren and adolescents in family work teams.  Economic need, the
availability of jobs for people with limited command of the English
language, and the fact that little training is necessary may make
working in agriculture an attractive choice for many people.

On family farms, the reasons for children’s participation in haz-
ardous work was recently reported in a study of Wisconsin farm
fathers (Lee et al., 1997).  Fathers were asked about selected factors
that influenced their decision to allow young children to drive trac-
tors,  ride on tractors, and be near the hind (kicking) legs of dairy
cows.  These high-risk activities were very common practices, and
the fathers believed strongly that they were justified because they
would help children gain farm experience, develop a strong work
ethic, spend time with other family members (during farm work),
build self-confidence, and save work time and money for their fa-
thers.

Economic necessity is the main reason migrant children work in
the fields.  Most migrant farmworkers do not earn enough to raise
their families out of poverty (Davis, 1997).  A national survey con-
ducted between 1989 and 1991 estimated that about 57 percent of
migrant farmworkers and 73 percent of migrant children under the
age of 14 live in poverty (Gabbard et al., 1994).  Added hands in the
field mean more productivity for migrant families when they are
paid on a piece-work basis.

Common payroll practices work to the detriment of children,
among others, in farmworkers’ families.  Frequently, the earnings of
whole families are listed in payroll records under the name of the
male head of household.  This practice keeps children and other
family members from earning the minimum wage or receiving credit
toward Social Security, unemployment compensation, or workers’
compensation benefits.  By appearing to have fewer workers on their
payrolls, some employers are able to completely avoid coverage un-
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der the Fair Labor Standards Act, because omitting all but the heads
of households on their payroll lists may reduce the number of “man
days” of labor in a calendar quarter to below the 500-man-day
threshold that triggers coverage by the act (29 U.S.C. §213(a)).  Al-
though there are no reliable data on how many children of migrant
farmworkers actually work in the fields, farmworker advocates and
enforcement officials report that the single greatest problem facing
children working in agriculture is children working under their par-
ents’ payroll numbers (U.S. General Accounting Office, 1998).

INJURIES TO CHILDREN AND ADOLESCENTS
IN AGRICULTURE

As for other industrial sectors, there are no reliable annual U.S.
statistics regarding fatal and nonfatal occupational injuries and dis-
ease in agriculture because there is no national surveillance system
for agricultural workers.  In addition to the general limitations of the
data that are available (see Chapters 2 and 3) for both adult and
young agricultural workers, in agriculture there are the added diffi-
culties of differentiating bystanders from workers; inconsistencies in
the definitions of work, farm, and child; and the lack of a universal
classification scheme for coding agricultural injuries.

The estimates that have been made are based on adaptations of
sources such as the National Electronic Injury Surveillance System
(NEISS) of the Consumer Product Safety Commission and state fa-
tality reports.  A recent report suggests that an average of 104 indi-
viduals younger than 19 die in farm-related incidents every year,
which is an annual rate of 8.0 deaths per 100,000 population
(Rivara, 1997).  Because the source of these estimates does not per-
mit distinguishing deaths unrelated to work from those deaths asso-
ciated with active labor on farms, the true rate of agricultural work-
related childhood fatalities is unknown.  There is evidence, however,
that most of these fatalities are work-related because children 10 and
older—who are more likely than younger children to be working—
had substantially higher fatality rates than those in younger age
groups.  Furthermore, males, who are traditionally assigned more
hazardous jobs on farms, had fatality rates that were 2.4 times
greater rate than those of females, with the highest fatality rates
occurring in the adolescent years.

Further evidence of the importance of agriculture’s role in work-
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related fatalities among children and adolescents comes from the
Census of Fatal Occupational Injuries, which shows 108 deaths of
children younger than 18 in agriculture for the years 1992 through
1995.  Although only about 8 percent of all young workers are
employed in agriculture, 40 percent of the work-related deaths of
children and adolescents under the age of 18 during that period
occurred in agriculture (Derstine, 1996).

A 1993 report from the National Institute for Occupational
Safety and Health estimated that children aged 10 and older suffered
nearly 13,000 agricultural work-related injuries that resulted in lost
worktime (Myers, 1995).  Of these injuries, nearly two-thirds oc-
curred during the months of June, July, and August, when children
would typically be out of school and available to work.  It is esti-
mated that each year more than 100,000 children suffer preventable
injuries associated with agriculture (T. Miller, 1995); this figure
includes children who are residents, visitors to farms, and active
laborers.

HAZARDS FACED BY CHILDREN IN AGRICULTURE

Studies regarding children’s work in agriculture reveal a variety
of specific tasks and chores performed by children, beginning at very
young ages (Aherin and Todd, 1989; Hawk et al., 1991; Tevis and
Finck, 1989).  Children’s work on farms ranges from gathering eggs
by the age of 5 to operating a pickup truck before the age of 11
(Tevis, 1994).  Males perform nearly all tasks at a younger age than
females.  Some work is relatively low risk (e.g., carrying a feed
bucket), but many tasks carry the risk of serious injury (e.g., feeding
pigs, hauling manure, applying pesticides).  Children who are work-
ing in the fields may be near or in the way of machinery, including
tractors and trucks; they may fall off ladders while picking fruit; they
may get dizzy from dehydration because they do not have access to
drinking water.  Studies show that the most common agents of mi-
nor injury to children are animals and falls, while the most common
agents of serious injury are tractors and moving machinery
(Purschwitz, 1990; Rivara, 1997; Stallones and Gunderson, 1994).

Other conditions that pose risks to children are poor sanitary
facilities, inadequate housing, long hours in the fields, and heavy
lifting and carrying of produce.  Furthermore, there is concern for
both the acute and long-term effects that might result from workers’
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being  exposed to pesticides and other agricultural chemicals, begin-
ning at young ages.

Pesticides2

Pesticides that are used extensively in U.S. agriculture include
such compounds as insecticides, herbicides, defoliants, molluscicides,
nematocides, algicides, and acaricides (Shaver and Tong, 1991).
Pesticides may be absorbed into the body through the skin, by inha-
lation, and by ingestion.  Agricultural workers can experience expo-
sure through these routes in a variety of ways.  In addition to the
exposure that occurs during the processes of diluting, mixing, and
applying the substances, workers can be exposed to drifting chemi-
cals from cropdusting, and can come into contact with residues dur-
ing harvesting, weeding, and pruning and while eating in the field.
Water may become contaminated and then be used for drinking,
bathing, and cooking.  Particularly hazardous are labor-intensive
crops, such as fruits and vegetables, which are extensively treated
with pesticides.

Pesticides have been associated with a number of delayed health
effects, such as chronic dermatitis, fatigue, headaches, sleep distur-
bances, anxiety, memory problems, and different kinds of cancers,
birth defects, sterility, blood disorders, and abnormalities in liver
and kidney function, chronic neurotoxicity, and adverse reproduc-
tive consequences (Moses, 1989; Sharp et al., 1986; Wasserstrom
and Wiles, 1985).  Estimates of the occurrence of pesticide-related
illnesses are difficult to make because underreporting is likely:  Many
migrant farmworkers who might be affected never see physicians or
are never properly diagnosed; if the workers do seek medical atten-
tion, the health-care professionals may be unfamiliar with the symp-
toms of pesticide-related illnesses, and farmworkers may not know
the names of the pesticides being used.  Although relatively new
regulations require workers to be informed if a field is to be sprayed,
there is no information as to how well the warning procedure is
being followed.  In addition, there is relatively little information on
the effects on children and adolescents of exposure to pesticides and
whether they should stay out of sprayed fields longer than adults.

2This section relies heavily on Mobed et al. (1992).
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Between 1985 and 1992, the Environmental Protection Agency re-
ported more than 750 cases of reported exposure to pesticides in-
volving youngsters under 18.  The data on which these figures are
based have been shown to have numerous weaknesses, such as lim-
ited coverage, underreporting of exposures, and lack of key data
(U.S. General Accounting Office, 1993); therefore, the number of
reported cases is likely to be an undercount of actual exposures.

Although several reviews have addressed the association of can-
cer and pesticide exposure among farmers and permanent farm help
(Council on Scientific Affairs, 1988; Zahm and Blair, 1993;  Zahm
et al., 1997), few population-based studies have been published about
the effects of pesticides and virtually none have focused on young
workers.  In California, three projects—a case study of a childhood
cancer cluster (California Department of Health Services, 1988), a
hospital record-based study of birth defects (Schwartz and LoGerfo,
1988), and a health survey (Mines and Kearney, 1982)—examined
some of the effects.  The investigations suggest that chronic health
problems increase as a result of exposure to pesticides, but the stud-
ies have been limited in size and scope, and no clear conclusions have
been reached regarding the magnitude of pesticide-related effects,
particularly for children.

Poor Field Sanitation

A lack of clean drinking water, hand-washing facilities, and toi-
lets presents another hazard to agricultural workers.  This lack of
sanitary facilities contributes to a spread of parasites.  Rates of
parasitic infections among migrant farmworkers have been found to
be much higher than rates among the general population (Occupa-
tional Safety and Health Administration, 1987).  A lack of water to
wash and an absence of toilets in the field may result in infections,
dermatitis, parasites, urinary tract infections, respiratory illnesses,
eye disease, and other illnesses (Occupational Safety and Health
Administration, 1987).

Long Hours and Strenuous Labor

Fatigue has been associated with increased risk of injury on the
job (M. Miller, 1995; Rosa, 1995).  Children’s work in agriculture
may include assisting with daily chores (such as milking cows) or
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periodic work (such as baling hay), which often involves early morn-
ing or late evening work, or both, in addition to standard work
hours or school attendance.  Adolescents may be particularly suscep-
tible to fatigue due to physiological changes that cause them to
require more sleep (Carskadon, 1990, 1997; Carskadon et al., 1980;
see Chapter 4).  Fatigue or drowsiness associated with extended
work hours may lead to poor judgment in performing duties, includ-
ing the temptation to take dangerous shortcuts.  Agricultural work is
strenuous physical work—such as lifting heavy loads, working in
awkward positions, and constantly repeating actions—that has been
linked to musculoskeletal trauma (Bernard, 1997).  How these ac-
tivities may differentially affect children and adolescents has yet to
be examined.  Strenuous physical labor may be compounded by the
effects of high temperatures in the fields, making agricultural work-
ers subject to heat-related illnesses and injuries (U.S. Environmental
Protection Agency, 1993).  It is known that young children are more
vulnerable to heat-related illnesses than adults; however, whether
older children and adolescents are also more vulnerable than adults
is not known (Arroyo and Kurre, 1997).

Threats to the Well-Being of Migrant Farmworker Children

In addition to being exposed to the risks from agricultural work
that all young workers on farms may experience, migrant farm-
worker children experience additional risks, including living under
adverse housing and sanitary conditions and having problems re-
lated to the children’s inability to obtain consistent and good educa-
tion.  Because of moving on a seasonal basis, changing schools,
missing the beginnings or ends of semesters, and possibly having
difficulties with English as a second language, these children are
candidates for dropping out of school before obtaining their high-
school diplomas.  They are also less likely to learn the skills that
could lead to careers other than farm work as their primary occupation
as adults.  Migrant farmworker adolescents often lack their families’
supervision.  The National Agricultural Workers Survey found that 47
percent of farmworkers below the age of 18 do not live with their
parents; 80 percent of farmworker teens born outside the United States
live away from their parents (Mines et al., 1997).
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REGULATION OF AGRICULTURE

The various labor laws and regulations that apply to children are
discussed in detail in Chapter 6.  Because of the many exemptions
and exclusions that apply uniquely to children working in agricul-
ture, however, information relevant to those children from the Fair
Labor Standards Act (FLSA) and the Occupational Safety and Health
Act is also discussed here.

Fair Labor Standards Act

Box 5-1 lists the current rules and regulations regarding hours
and hazardous conditions that apply to children working in agricul-
ture.  Farmworkers were initially excluded from protection under
the Fair Labor Standards Act of 1938.  A 1974 amendment set a
minimum of age 12 as the legal limit for children to participate in
farm work, but exemptions were granted for 10- and 11-year-olds.
In all other industries, children must reach the age of 14 before they
can legally work.  The list of hazardous conditions from which
children under 16 are prohibited is also listed in Box 5-1.  These
conditions ban children from the most likely sources of nonfatal and
fatal injuries:  operating machinery and handling breeding animals.
Despite the fact that operating tractors under 20 horsepower and
handling nonbreeding animals present serious hazards to children,
they are legally permitted (Purschwitz, 1990).  None of the FLSA
rules and regulations applies to children working on their parents’
farms.

Occupational Safety and Health Act

Box 5-2 summarizes the regulations that pertain to agriculture
under the Occupational Safety and Health Act.  It must be noted,
however, that regulations are enforced only on establishments with
11 or more employees, which covers only about 5 percent of agricul-
tural establishments in the United States.  This does not mean that
smaller farms ignore these regulations; indeed, many do abide by
most basic safety rules and provide protective equipment.  However,
the Occupational Safety and Health Administration is prohibited by
Congress from enforcing any of its regulations on small farms (see
Chapter 6 for further details).
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BOX 5-1 Fair Labor Standards Act

All children working on their parents’ farm are exempt from limits on hours
of work and hazardous conditions.  For other children working in agricul-
ture:

Hours

• Individuals over the age of 15 may perform any job, hazardous or not,
for unlimited hours.
• Children aged 14 and 15 may perform any nonhazardous farm job
outside of school hours.
• Children aged 12 and 13 may work outside school hours in nonhaz-
ardous jobs, either with their parents’ consent or on the same farm as
their parents.
• Children under the age of 12 may perform nonhazardous jobs outside
of school hours with their parents’ consent on farms not covered by min-
imum-wage requirements.
• Children aged 10 and 11 may be employed to hand-harvest short-
season crops outside of school hours, under special waivers.

For other children under 16 working in agriculture, they are prohibited
from:

Hazardous Conditions

• Operating tractors with horsepower greater than 20 power take off.
• Operating corn pickers, cotton pickers, grain combines, hay mowers,
forage harvesters, hay balers, potato diggers, mobile pea viners, feed
grinders, crop dryers, forage blowers, auger conveyors, nongravity-type
self-unloading wagons or trailers, power post-hole diggers, power post
drivers, or nonwalking type rotary tillers.
• Operating trenchers or earth-moving equipment, fork lifts, potato com-
bines, or power-driven saws.
• Handling breeding animals, sows with suckling pigs, cows with new-
born calves.
• Felling, bucking, skidding, loading, or unloading timber with a butt di-
ameter of more than 6 inches.
• Using ladders or scaffolds more than 20 feet high.
• Driving a bus, truck, or car while transporting passengers, or riding as
a passenger or helper on a tractor.
• Working inside fruit, forage, or grain storage units, silos, or manure
pits.
• Exposure to agricultural chemicals classified as Category I or II of tox-
icity.
• Working with explosives.
• Being exposed to anhydrous ammonia.
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BOX 5-2
Occupational Safety and Health Act Regulations

Farms and ranches are exempt from Occupational Safety and Health Act
regulations if they employ 10 or fewer employees and do not have labor
camps.  About 95 percent of farms in the United States are therefore
exempt.

Larger farms must abide by the regulations specific to agriculture:

• roll-over protection for tractors;
• safety guards on farm field equipment, farmstead equipment, and cot-
ton gins; and
• provision of drinking water, toilets, and handwashing facilities in the
fields (field sanitation).

Large farms must also abide by a limited number of standards that apply
to all industries.  These standards apply to the following:

• temporary labor camps;
• storage and handling of anhydrous ammonia;
• logging operations;
• slow-moving vehicles;
• cadmium; and
• retention of Department of Transportation markings, placards, and la-
bels.

See Chapter 6 for further details.

The original Occupational Safety and Health Act was passed in
1970, but it took 17 years for the Occupational Safety and Health
Administration to pass requirements pertaining to standards for sani-
tary facilities in agricultural fields.  That is, only in 1987 were regu-
lations established to require a supply of drinking water, portable
toilets, and water to wash hands in the fields of the larger farms.

BARRIERS TO REGULATION OF AGRICULTURE

Interventions protecting children from agricultural hazards gen-
erate philosophical debate over issues germane to parenting, public
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policy, and agricultural economics (Aherin et al., 1992; Kelsey, 1991,
1994; Kelsey et al., 1994; Mull, 1994).  Since the 1970s, an idealized
view of farmers and farm work has led politicians to permit distanc-
ing of agriculture from the occupational safety movement (Kelsey,
1994).  Major farm organizations oppose federal inspections or in-
vestigations on small farms (American Farm Bureau Federation,
1998).  At the same time, child safety advocates strongly endorse the
adoption of public policy measures to safeguard children, because of
the demonstrated success of such measures in reducing injuries in
other arenas (American Academy of Pediatrics, 1988; Finney et al.,
1993; Pless and Arsenault, 1987).

In the majority of farm operations, farm owner-operators are
responsible for seeking information on appropriate safety standards
and for purchasing machinery equipped with safety features.  Farm
owner-operators are also responsible for maintaining safety in the
operation of equipment, in the structures, and in the entire work
environment, while monitoring the presence, training, and participa-
tion of others in the farm work.  These responsibilities may prove
daunting, both in terms of financial and time investments, to owners
of small farms.

Under the Fair Labor Standards Act and the Occupational Safety
and Health Act, legal exemptions limit federal or state authority
over hours of work, salary, and occupational safety standards re-
lated to youngsters involved in farm work.  Farm owner-operators
who employ young workers other than members of their immediate
families are required to abide by child labor laws and hazardous
work orders for their nonexempt workers.  They are exempt from
abiding by these laws when they employ their own children.  Evi-
dence to date suggests that public policy regarding agriculture cur-
rently bestows very limited protection for children (Landrigan et al.,
1994).

CONCLUSIONS

Agriculture remains one of the most hazardous occupations in
the United States, and as many as one-third of the individuals who
suffer farm-related injuries are children.  Numerous studies have
reported acute, traumatic injuries suffered by children who work
with farm machinery, livestock, or tractors.  Far fewer studies have
reported on the chronic effects of farm work—such as those associ-
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ated with extended work hours, adverse weather conditions, repeti-
tive work methods, and exposures to bacteria, viruses, and pesticides
and other compounds—on young people.

As with many types of employment, working on farms may yield
positive outcomes for children.  In some cases, they are eager to
participate in farm work, knowing they may have the opportunity to
acquire increasing work responsibility and, possibly, farm owner-
ship in the future.  Improved self-confidence, self-esteem, and work
skills are attributes often detected in young people engaged in some
aspects of farm work.  At the same time, the lack of legal protections
for many aspects of farm work by children and adolescents raises
questions about the negative aspects of such work.  Ideally, agricul-
ture should provide safe, appropriate opportunities for young people
to develop meaningful skills and attributes that increase their likeli-
hood of succeeding in the adult labor market.
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162

6

Laws, Regulations, and Training

The hours of work and types of jobs that children and adoles-
cents may perform are regulated at both the state and federal levels
by a variety of agencies.  In general, businesses involved in interstate
commerce are subject to federal laws.  Businesses not subject to
federal regulation may be covered under state laws, which often
differ from each other and from federal laws.

The principal federal law that addresses the protection of chil-
dren at work is the Fair Labor Standards Act (FLSA).  This act
allows for the regulation of the hours and types of work performed
by individuals under the age of 16 so that their employment “is
confined to periods which will not interfere with their schooling and
to conditions which will not interfere with their health and well-
being” (29 U.S.C. §203 (1)).  The FLSA does not authorize the
regulation of the hours worked by 16- and 17-year-olds, but it does
permit the Secretary of Labor to specify certain jobs as hazardous
and prohibit 16- and 17-year-olds from working in those jobs.  Not
all working children are covered by the federal child labor provi-
sions.  The FLSA applies only to businesses that are engaged in
interstate commerce and have annual gross income in excess of
$500,000.  According to the Department of Labor, 6.5 million work-
places with 110 million employees are subject to FLSA; there are no
data on how many of these employees are children or adolescents.
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At the state level, child labor regulations and levels of protection
vary widely.  Children are protected differently depending on
whether they work in agricultural or nonagricultural jobs, in the
public or private sector, and in small or big businesses.  The laws and
rules of most states provide less protection for children than do the
federal laws and rules, although a few states provide more protec-
tion.

Whether child labor laws are applicable to children and adoles-
cents working in certain new federal programs is unclear.  The
School-to-Work Opportunities Act, for example, requires only that
students receive broad instruction, to the extent practicable during
the work-based component of the program, on all aspects of the
industry in which they are working (20 U.S.C. §6113 (a)(5)); there is
no specific requirement that the school-based portion of the curricu-
lum address health and safety issues, including training in on-the-job
hazards.

Although not specifically aimed at children, other laws and pro-
grams are also relevant for children and adolescents who work.
Most important among these is the Occupational Safety and Health
Act, passed in 1970, which addresses the safety and health of all
workers.  Some aspects of the Federal Insecticide, Fungicide, and
Rodenticide Act are relevant to children’s and adolescents’ exposure
to pesticides.  Workers’ compensation laws also affect youngsters’
work experiences and protection.

This chapter first reviews the laws and regulations that apply to
children and adolescents in the workplace and discusses issues re-
lated to the enforcement and effectiveness of the laws and regula-
tions.  The chapter then discusses health and safety training efforts.

LAWS AND REGULATIONS PERTAINING TO CHILD LABOR

Fair Labor Standards Act

The Fair Labor Standards Act of 1938, as amended (29 U.S.C.
Chapter 8 §201 et seq.), provides for the health and welfare of
working people and authorizes the U.S. Department of Labor to
establish special rules for the protection of children.  These rules,
issued by the Employment Standards Administration, set limits on
the hours and times that children under the age of 16 may work;
describe—in documents called hazardous orders—specific work that
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cannot be performed by children under the age of 18 in nonagricul-
tural jobs and under the age of 16 in agricultural jobs; and establish
minimum ages for various types of work.  The act prohibits “oppres-
sive child labor in commerce,” which it defines as work that may be
detrimental to children’s health or well-being.  Another stated pur-
pose is to ensure that the employment of 14- and 15-year-olds does
not interfere with their schooling.  In general, these standards repre-
sent an all-or-nothing approach; regulations prohibit some types of
employment for children but ignore the conditions of work for
youngsters in permissible jobs.

By statute, different employment standards apply to children
employed in nonagricultural work and those engaged in agricultural
work (29 U.S.C. §213 (c); see also, 29 C.F.R. 570 (C)(3)).  Hours of
work and hazardous orders, even for the same hazard, vary signifi-
cantly under each set of standards.

Few standards in the FLSA apply to all children and adolescents
at work.  Although the basic minimum age for employment is 14 in
nonagricultural occupations (except for those declared hazardous by
the Secretary of Labor), there are various exemptions.  Minors
younger than 14 may work for their parents (except in mining,
manufacturing, or the jobs declared hazardous by the Secretary of
Labor).  They may also be employed in movie, radio, or theatrical
businesses and to deliver newspapers.

 Children working in agriculture are covered under different, less
protective standards than are those working in other industries.
Children of any age can be employed in any job on a farm owned or
operated by their parents.  Those who are 12 or 13 may perform any
nonhazardous farm job outside of school hours, either with their
parents’ consent or on the same farm as their parents.  A 1977
amendment to the FLSA allows the Department of Labor to grant
special waivers for the employment of children aged 10 and 11 to
hand-harvest certain seasonal crops outside of school hours, although
no such waivers have been granted by the department since 1986.1

1As a result of a 1980 decision by the U.S. Court of Appeals for the District of Columbia
(National Association of Farmworker Organizations et al., v. Marshall, 202 U.S. App. DC
317; 628 F.2d 604), the department has been enjoined from issuing these special waivers if
any pesticides have been used on the crops to be harvested.
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Hours and Times of Work

The standards that apply to agricultural and nonagricultural
work differ significantly with respect to the hours of work allowable
for children and adolescents.  For nonagricultural jobs, the FLSA
limits the number of hours and the times of day at which work can
begin and end for those under the age of 16; youth over the age of 16
are allowed to work unlimited numbers of hours.  Most of the
specific requirements regarding permissible hours of work for non-
agricultural jobs do not apply to agricultural work.  The exception is
work during school hours.  No one under the age of 16 may work
during school hours except on a farm owned and operated by the
child’s parents.  As noted above, children working on their parents’
farms are completely exempted from coverage under the FLSA:  Re-
gardless of age, they may perform any job—whether hazardous or
not—with no time restrictions.  The general standards for permis-
sible hours of work and starting and stopping times in nonagricul-
tural work are shown in Box 6-1.  The permissible age for work,
jobs, hours, and start and stop times in agricultural jobs are shown
in Box 6-2.

Despite federal rules, much is left to the states, which can and
often do adopt less stringent standards, particularly regarding hours
of work.  For example, a number of states allow 14- and 15-year-
olds to work more than 40 hours per week while school is in session
(National Consumers League, 1992).  In the absence of federal regu-
lations limiting the maximum hours of work for 16- and 17-year-
olds, some states have adopted their own varying standards, while
many states follow the federal lead and have no standards for the
hours 16- and 17-year-olds are allowed to work.  A few states, such
as Washington and New York, have adopted child labor standards
that are more stringent than federal protections.  For example, New
York uses the federal standards for 14- and 15-year-olds, but it also
imposes slightly less restrictive hour and time of work limitations on
16- and 17-year-olds.  Washington’s child labor law is stricter than
the federal standard for all adolescents, limiting 14- and 15-year-
olds to 16 hours of work per week and 16- and 17-year-olds to 20
hours of work per week while school is in session.  State laws are
summarized in Table 6-1 (at the end of this chapter).  When both
federal and state laws are applicable, the FLSA requires that the
more stringent law be followed.
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Federal law does not authorize the Department of Labor to regu-
late the maximum permissible hours for 16- and 17-year-olds, largely
for historical reasons:  The FLSA was passed in 1938, when many
16- and 17-year-olds were working full-time and not attending
school (Greenberger and Steinberg, 1986; Kett, 1977).  Now, the
vast majority of adolescents are still in school.  In 1990, 93 percent
of 16-year-olds and 88 percent of 17-year-olds were in school.2

It has been suggested that some 16- and 17-year-old students
might drop out of school if their work hours are limited.  Although
this committee did not thoroughly review the literature on dropping
out of school, it appears that multiple factors, many of which pre-
cede entry into the work force, may lead youngsters to drop out of
school (Steinberg, 1996).  Young people who drop out of school do
not necessarily enter the work force:  Based on 1990 census data, 73

BOX 6-1
Fair Labor Standards Act Restrictions on Hours Worked

in Nonagricultural Jobs

• Individuals aged 18 or older may perform any job, whether hazard-
ous or not, for unlimited hours, in accordance with minimum wage and
overtime requirements.

• Children aged 16 or 17 may perform any nonhazardous job for un-
limited hours.

• Children aged 14 or 15 may work outside school hours in various
nonmanufacturing, nonmining, nonhazardous jobs up to:

• 3 hours on a school day;
• 18 hours in a school week;
• 8 hours on a nonschool day; and
• 40 hours in a nonschool week.

• Children aged 14 or 15 may work only between the hours of 7 a.m.
and 7 p.m., except from June 1 through Labor Day, when evening hours
are extended to 9 p.m.

2School enrollment figures are from an analysis of 1990 census data performed by National
Research Council staff.
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percent of 16-year-olds and 65 percent of 17-year-olds who are not
in school are not working, either.3

It has also been suggested that limiting the hours of work may
make it more difficult for teens to find jobs.  Often, when employ-
ment of a particular group is made more difficult or more costly for
employers, the employment level of that group declines.  However,
the experience in Washington state suggests that this may not neces-
sarily be the case for young people.  In 1992, Washington state
changed its child labor laws to impose a 20-hour per week, 4-hour
per day limitation on 16- and 17-year-olds during the school year.
The Washington state law also prohibits 16- and 17-year-olds from
working past 10:00 p.m. on a night preceding a schoolday.  A 1994
study by the Washington state Department of Labor and Industries
(Department of Labor and Industries, 1994) found no decrease in
the number of jobs available to minors following the new law.  Only
15 percent of employers reported negative effects from the change.

BOX 6-2
Fair Labor Standards Act Rules for Hours Worked in

Agricultural Jobs

• Children aged 16 and older may perform any job, hazardous or not,
for unlimited hours.

• Children aged 14 or 15 may perform any nonhazardous farm job
outside of school hours.

• Children aged 12 or 13 may work outside school hours in nonhaz-
ardous jobs, either with parents’ consent or on the same farm as parents.

• Children under the age of 12 may perform nonhazardous jobs out-
side of school hours with their parents’ consent on farms not covered by
minimum-wage requirements.

• Children aged 10 or 11 may be employed to hand-harvest short-
season crops outside of school hours, under special waivers.  [Note:  A
court injunction currently blocks the issuing of these waivers if any pesti-
cides have been used on the crops.]

• Minors of any age may be employed by their parents at any time in
any job on a farm owned or operated by their parents.

3Committee analysis of 1990 census data.
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Hazardous Occupation Orders

The FLSA allows the Secretary of Labor to designate, by means
of documents called hazardous occupation orders (usually referred
to as hazardous orders), specific agricultural and nonagricultural
employment as hazardous or particularly detrimental to minors’
health or well-being.  Anyone under the age of 18 is prohibited from
working in nonagricultural industries and occupations named in a
hazardous order; in agriculture, hazardous orders apply to youth
under the age of 16.

There are currently 17 federal hazardous orders for nonagricul-
tural occupations and 11 for agriculture (29 C.F.R. 570 (E)).  These
orders are predominantly related to physical hazards, such as using
power tools, operating power-driven machinery, engaging in min-
ing, working with explosives, and driving vehicles with passengers;
see Boxes 6-3 and 6-4.

The hazardous orders were issued decades ago and have rarely
been updated to reflect contemporary work.  Some of the restrictions
have become irrelevant.  At the same time, youngsters in today’s
workplaces encounter hazards that did not exist, were not recog-
nized, or were not performed by minors when the standards were
written.  For example, the orders do not address a range of well-
recognized occupational health hazards, such as exposures to regu-
lated carcinogens and reproductive toxins, or musculoskeletal risks
that may pose different, and possibly higher, risks to young workers
(see Chapter 3 for a discussion of the susceptibility of children and
adolescents).  Few states regulate young people’s exposure to bio-
hazards, carcinogens, reproductive toxins, toxic sensitizers, and sub-
stances that cause irreversible damage to certain organs.  (See Wash-
ington state law for an example of a state that does regulate these
exposures; WAC 296-125-030.)

The process for updating the federal hazardous orders has been
controlled, since 1993, by the Administrative Procedures Act (5
U.S.C. §553).  This act requires that a notice of proposed rule-
making be published in the Federal Register; that interested persons
be given the opportunity to submit written data, views, or argu-
ments; and that, after consideration of relevant matters, the final
rule be published at least 30 days before its effective date.  In 1994
the Department of Labor issued an advance notice of proposed rule-
making on child labor regulations, orders, and statements of inter-
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BOX 6-3
Nonagricultural Jobs Prohibited by Hazardous Orders

Seventeen hazardous nonfarm jobs, as determined by the Secretary of
Labor, are prohibited for youngsters under the age of 18.  Generally, they
may not work at jobs that involve:

1. manufacturing or storing explosives
2. driving a motor vehicle and being an outside helper on a motor

vehicle
3. coal mining
4. logging and sawmilling
5. power-driven wood-working machines*
6. exposure to radioactive substances and to ionizing radiation
7. power-driven hoisting apparatus
8. power-driven metal-forming, punching, and shearing machines*
9. mining, other than coal mining

10. slaughtering, or meat packing, processing, or rendering (including
power-driven meat slicing machines)*

11. power-driven bakery machines
12. power-driven paper-products machines*
13. manufacturing brick, tile, and related products
14. power-driven circular saws, band saws, and guillotine shears*
15. wrecking, demolition, and ship-breaking operations
16. roofing operations*
17. excavation operations*

*Limited exemptions are provided for apprentices and student-learners under
specified standards.

SOURCE:  U.S. Department of Labor (1990:3).

pretation (59 Fed. Reg. 25167 [1994]) and sought the views of the
public on any changes it considered necessary in child labor regula-
tions.  NIOSH, based on research on jobs that pose hazards to
children and adolescents, made a number of recommendations about
needed changes in the hazardous orders in its comments to advanced
notice of proposed rulemaking (National Institute for Occupational
Safety and Health, 1994).  As of September 1998, the proposed rule
had yet to be issued.
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BOX 6-4
Agricultural Jobs Prohibited by Hazardous Orders

Eleven hazardous farm jobs, as determined by the Secretary of Labor,
are out of bounds for teens below the age of 16.  Children and adoles-
cents working for their parents are exempt from these prohibitions.  Gen-
erally, those under age 16 may not work at jobs that involve:

1. Operating a tractor of over 20 power-take-off horsepower, or con-
necting or disconnecting an implement or any of its parts to or from such
a tractor*†

2. Operating or assisting to operate any of the following machines:
corn picker, cotton picker, grain combine, hay mower, forage harvester,
hay baler, potato digger, mobile pea viner, feed grinder, crop dryer, for-
age blower, auger conveyor, unloading mechanism of a nongravity-type
self-unloading wagon or trailer, power post-hole digger, power post driv-
er, or nonwalking type rotary tiler*†

3. Operating or assisting to operate any of the following machines:
trencher or earth moving equipment, fork lift, potato combine, or power-
driven circular, band, or chain saw*

4. Working on a farm in a yard, pen, or stall occupied by bull, boar, or
stud horse maintained for breeding purposes; sow with suckling pigs, or
cow with newborn calf (with umbilical cord present)*

5. Felling, bucking, skidding, loading, or unloading timber with butt
diameter of more than 6 inches*

6. Working from a ladder or scaffold at a height of over 20 feet*
7. Driving a bus, truck, or car while transporting passengers, or riding

as a passenger or helper on a tractor
8. Working inside the following:  a fruit, forage, or grain storage unit

designed to retain an oxygen deficient or toxic atmosphere; an upright
silo within 2 weeks after silage has been added or when a top loading
device is in operating position; a manure pit; or a horizontal silo while
operating a tractor for packing purposes

9. Handling or applying pesticides and other agricultural chemicals
classified as Category I or II of toxicity by FIFRA
10. Handling or using a blasting agent, including but not limited to, dy-

namite, black powder, sensitized ammonium nitrate, blasting caps, and
primer cords
11. Transporting, transferring, or applying anhydrous ammonia

*Limited exemptions are provided for student learners
†Limited exemptions are provided for participants in 4-H training program or voca-
tional agricultural training program
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Hazardous orders can also be changed by legislation.  For ex-
ample, Hazardous Order No. 12 was eased in 1996 by Public Law
104-174 to allow youngsters aged 16 or older to load certain scrap-
paper balers and paper-box compactors, although they still are not
allowed to operate or unload them.  Legislative (or administrative
changes) may not necessarily take into account current knowledge
about hazards for adolescents.  For example, despite evidence that
one of the most common causes of death for children and adoles-
cents in occupational settings is motor-vehicle incidents (Castillo et
al., 1994), a bill was introduced in the 105th Congress to relax the
current restrictions on the use of motor-vehicles by young workers.
This bill (H.R. 2327) would substantially revise Hazardous Order
No. 2, which prohibits all occupational driving by individuals under
the age of 18 except on “an occasional and incidental basis” and
would allow youths between the ages of 16 and 18 to drive as many
as 50 miles from their places of employment so long as the time spent
driving did not exceed one-third of the workday or 20 percent of the
work week.

There are hazardous orders for specific types of work, but there
is none that address the need to protect youths in generic ways.
Youngsters working with hazardous materials or equipment may be
at risk without supervision.  The potential for violent assault in jobs
that involve the exchange of money is another hazard that face
today’s young workers.  There are many tragic examples of assaults
on adolescents, particularly in retail and fast-food establishments.
Although some states attempt to regulate this problem by limiting
the late hours youths may work, assaults and hold-ups happen
throughout the day.

In addition to these general problems, the hazardous orders for
children in agriculture raise further concerns.   Despite the fact that
agriculture is among the most dangerous occupations in the United
States, 16-year-olds are permitted to engage in work on farms that
they would have to be 18-years-old to perform anywhere else.  The
current safety-based orders have not been updated to reflect new and
emerging technologies, work practices, and actual exposures to
health and safety hazards in agricultural workplaces where young-
sters are employed.  The risks are even greater for children who
work on farms owned or operated by their parents because no child
labor provisions apply to such children, although hazardous orders
do apply to nonagricultural family-owned and -operated businesses.
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4Information about state work permits comes from an informal survey of child labor em-

Work Permits

Regulations promulgated under the FLSA encourage employers
to obtain federal or state certificates of age from minors to protect
the employers “from unwitting violation of the minimum age stan-
dards” (29 C.F.R. 570.5)  These certificates must include, at a mini-
mum, the names and addresses of the minors and their parents or
guardians; places and dates of birth of the minors (including the
evidence on which this information was based); the minors’ sex; the
names, addresses, and industries of the employers; and the occupa-
tions of the minors.  Forty-one states and the District of Columbia
issue certificates, often called work permits, that meet the require-
ments of the Department of Labor (29 C.F.R. 570.9-570.10).

The requirements and contents of the work permits vary consid-
erably among states.  Generally, schools issue the permits to stu-
dents, rather than to employers.  The vast majority of state and local
education authorities have not provided the local issuers with train-
ing about child labor or health and safety laws, nor have they used
the data that could be gathered when issuing permits for interven-
tion, enforcement, training, or educational purposes (Beyer, 1997).
Furthermore, the permit systems have not been evaluated to deter-
mine whether the issuance of work permits successfully limits young-
sters to workplaces that are age-appropriate and free of prohibited
employment risks.

The Fair Labor Standards Act specifically allows states to estab-
lish additional requirements for the issuance of work permits.  For
example, six states (Alabama, California, Massachusetts, Nebraska,
Oklahoma, and Washington) require youngsters to be regularly at-
tending school if state law so requires before work permits will be
issued; two states (New Hampshire and North Dakota) require stu-
dents to have satisfactory academic levels before they can receive
certificates; and six states (Alabama, Indiana, Maine, Michigan, New
Hampshire, and New York) allow schools to revoke permits if the
schools find that the youngsters’ school work has become unsatisfac-
tory.  Many, but not all, states take advantage of the permit process
to help inform adolescents of the child labor laws by offering a
pamphlet that explains the restrictions on young workers’ hours and
occupations (31 states) or by listing such restrictions on the permit
application forms or permits themselves (27 states).4
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The state of Washington uses the work permit process to assist
its enforcement of the hour and industry restrictions and to protect
children and adolescents from conditions that could be detrimental
to their health, safety, or welfare.  In Washington, not only must
minors obtain parent/school authorization forms, but the employers
who hire them are also required to obtain work permits from the
Department of Labor and Industries.  These employer permits, which
may include restrictions on minor employees’ working conditions,
must be posted and can be revoked at any time if the employers
violate any conditions of the permit (WAC 296-125-020).  Oregon
has recently changed its permit process so that teens no longer are
required to get work permits, but employers of young people must
reapply annually to be certified as youth employers (National School-
to-Work Office, no date).

Occupational Safety and Health Administration Rules

The Occupational Safety and Health Act (29 U.S.C. Chapter 15
§651 et seq.), passed in 1970, requires that employers provide work
and places of employment that comply with specific safety and health
standards and are free from other recognized hazards that may cause
serious physical harm.  Although children and adolescents are en-
titled to the same protections as adults, they receive no additional
protection, with one exception:  The regulations concerning expo-
sure to ionizing radiation for individuals under 18 years of age are
10 percent of the permissible level of exposure for adults (29 C.F.R.
1910.1096 (b)(3)).   The act specifies that state regulations (adopted
by state occupational safety and health programs) must be at least as
protective as federal rules; occasionally, they are more protective.
The act is administered by the Occupational Safety and Health Ad-
ministration (OSHA).

There are two major problems with the current rules as they
apply to protecting working children and adolescents.  First, the
OSHA’s standards have not been written or reviewed with regard to
special risks for children.  A National Research Council (1993) re-

ployment practices conducted in the summer of 1991 by the staff of the U.S. Senate Subcom-
mittee on Labor.  The results of the survey are available from the Child Labor Coalition of
the National Consumers League, Washington, D.C.
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port, Pesticides in the Diets of Infants and Children, documented the
specific bases for children’s heightened vulnerability to certain toxic
substances:  (1) disproportionately heavy exposures (occupational
and environmental); (2) rapid growth and development that can be
easily disrupted; and (3) more time to develop chronic diseases trig-
gered by early exposures.  According to current research, the areas of
greatest concern for children are their exposure to carcinogens, re-
productive toxins, endocrine disrupters, and musculoskeletal haz-
ards (see Chapter 3).

Second, most of the OSHA’s standards do not apply to agricul-
tural workplaces (29 C.F.R 1910).  These exemptions include most
basic safety rules (e.g., protection against electrocution and un-
guarded machinery) and specific standards for regulated carcino-
gens, reproductive toxins, neurotoxins, endocrine disrupters, and
biohazards, as well as more generic standards for informing workers
about hazards, personal protective equipment, access to medical and
exposure records, and whistle-blower protection.  Thus, agricultural
workers may be exposed to the same hazards as nonagricultural
workers but enjoy none of the protection of the Occupational Health
and Safety Act.  An example of the disparate protection is that
workers who are manufacturing a pesticide, such as ethylene
dibromide, are fully covered by the act’s extensive standards regard-
ing regulated carcinogens, but workers applying this pesticide or
handling treated crops are entitled only to the lesser protections of
the Federal Insecticide, Fungicide, and Rodenticide Act (adminis-
tered by the U.S. Environmental Protection Agency).  Furthermore,
congressional riders to annual appropriations bills prohibit the en-
forcement of all OSHA standards on farms that have 10 or fewer
employees and do not have labor camps.5  Inasmuch as most farms
(nearly 95 percent) have 10 or fewer employees (Bureau of the Cen-
sus, 1994), few children working in agricultural jobs are protected
by the Occupational Safety and Health Act.

Although states may be more protective than the federal govern-
ment, few have enacted standards to protect agricultural workers.  A
notable exception is the state of Washington, which has extended to
agriculture the full range of health and safety protections currently

5Departments of Labor, Health and Human Services, and Education, and Related Agencies
Appropriations Act, 1998, H.R. 2264, 105th Congress; this same language appears annually
in the appropriations bill.
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in place for general industry and construction (WAC 296-307).
Texas, facing litigation in 1987, enacted right-to-know legislation
for agricultural workers, who had been excluded from the state’s
hazard communication standard for all workers (which regulates
what information about hazardous materials must be provided to
workers).

Other Federal Laws and Initiatives

The Federal Insecticide, Fungicide, and Rodenticide Act and the
Related Protection Standards

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
(7 U.S.C. §136), administered by the Environmental Protection
Agency (EPA), regulates the registration and use of pesticides, in-
cluding the protection of agricultural workers who may be exposed
to pesticides and their residues.  This act requires the EPA to protect
against any unreasonable adverse effects to humans or the environ-
ment, which includes balancing the costs and benefits of the use of
all pesticides (7 U.S.C. §136 (bb)).  This approach markedly differs
from that of the Occupational Safety and Health Act, which has no
cost-benefit requirement in setting standards to protect the health
and safety of nonagricultural workers.

The EPA’s Worker Protection Standards regulations (40 C.F.R.
170), which were promulgated in 1992 and fully implemented in
1996, cover employees who handle agricultural pesticides and those
who cultivate and harvest plants on farms or in greenhouses, nurser-
ies, or forests.  These regulations are intended to eliminate or reduce
the exposure to pesticides; mitigate the exposures that occur; and
inform employees about pesticide hazards.  The regulations include
provisions regarding the use of personal protective equipment for
those working directly with pesticides, the setting of re-entry times
before which workers must avoid treated areas, the notification of
workers about areas that have been treated, and the training of
employees in basic pesticide-safety measures.

FIFRA and its implementing regulations have the same standards
for children as for adults.  As discussed in Chapter 3, there is evi-
dence that young children have increased susceptibility to pesticides,
but little is known about the differential effects of pesticides on older
children and adolescents.  To date, the EPA has not reevaluated
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pesticide standards to take into account special risks to young work-
ers.  As noted above, the FLSA hazardous orders do prohibit anyone
younger than 16 from working with Toxic Category I and II pesti-
cides, but children as young as 10 are allowed to hand-harvest crops,
under certain conditions, which potentially exposes them to pesti-
cides.

Although many current laws and regulations do not take
children’s susceptibilities into account, a notable exception is the
Food Quality Protection Act of 1996, which requires the EPA to
explicitly determine the safety for children of allowed pesticide resi-
dues on food.  Although this act enforces protection of young chil-
dren as consumers, it does not address the special risks of pesticides
to children and adolescents who work with pesticides or treated
crops.

Executive Order on the Protection of Children

Identifying the need for special attention to environmental health
and safety risks to children, President Clinton in 1997 issued Execu-
tive Order 13045 to protect children from environmental health and
safety risks.  The order calls on each federal agency to:

• make it a high priority to identify and assess environmental
health and safety risks that may disproportionately affect children;
and

• ensure that its policies, programs, activities, and standards
address disproportionate risks to children that result from environ-
mental health risks or safety risks.

The Executive Order also established the Task Force on Environ-
mental Health Risks and Safety Risks to Children to recommend
federal strategies for children’s environmental health and safety.
These strategies are to consider:

• statements of principles, general policy, and targeted annual
priorities to guide the federal approach to achieving the goals of this
order;

• a coordinated research agenda for the federal government;
• recommendations for appropriate partnerships among federal,
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state, local, and tribal governments and the private, academic, and
nonprofit sectors;

• proposals to enhance public outreach and communication to
assist families in evaluating risks to children and in making informed
consumer choices; and

• identification of high-priority initiatives that the federal gov-
ernment has undertaken or will undertake in advancing the protec-
tion of children’s environmental health and safety.

The task force, which is led jointly by the Secretary of Health and
Human Services and the Administrator of the Environmental Protec-
tion Agency, is also to report biennially on “research, data, or other
information that would enhance our ability to understand, analyze,
and respond to environmental health risks and safety risks to chil-
dren” and, if needed, to suggest new legislation to protect children.
Following the issuance of the Executive Order, EPA and the Depart-
ment of Health and Human Services announced plans to jointly
establish research centers on environmental threats to children’s
health, and EPA also established an Office of Children’s Health
Protection to direct this regulatory and research effort.  However,
this important initiative may not necessarily address the health and
safety risks associated with child labor unless children are defined to
include adolescents.  In addition, attention has not yet focused on
the environmental health risks children and adolescents face as work-
ers.

WORKERS’ COMPENSATION

Workers’ compensation provides no-fault insurance for occupa-
tional injuries and illnesses.  Each state has its own workers’ com-
pensation law, with varying coverage requirements and benefit lev-
els.  Private employers are required to have workers’ compensation
insurance in 47 states, although waivers are available in 24 of those
states; coverage is elective in New Jersey, Texas, and for all but
“extrahazardous” occupations in Wyoming (U.S. Department of
Labor, no date:  Table 1).6  Workers employed in interstate com-

6Workers’ compensation information is available electronically at  http://www.dol.gov/dol/
esa/public/regs/statutes/owcp/stwclaw [1997, September 19].
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merce and federal employees are covered under the Federal Employ-
ment Compensation Act.  As with the Fair Labor Standards Act and
the Occupational Safety and Health Act, most state workers’ com-
pensation laws treat agricultural workers differently; only 12 states
provide coverage of agricultural workers similar to that of other
workers (U.S. Department of Labor, no date:  Table 3).7

Workers’ compensation reaches more workers and occupies the
attention of more employers than do all other occupational safety
and health programs put together.  Its objectives extend to both
social insurance and the improvement of working conditions.  As a
social insurance program, it assumes the cost of medical expenses
associated with occupational injuries and illnesses, and it replaces a
portion of workers’ lost income.  As a safety and health program, it
has the potential to provide incentives for employers to improve
working conditions or otherwise reduce the burden of claims.  State
workers’ compensation agencies also provide a range of services that
include voluntary consultations for employers, return-to-work assis-
tance for workers, dispute resolution, and other measures designed
to make program costs less onerous.  Although the effectiveness of
workers’ compensation, in this country and elsewhere, has been stud-
ied extensively, no research has focused on the needs of young work-
ers.  The system may well underserve this population because ben-
efits are related to the loss of income rather than the loss of schooling
and because children and adolescents underuse the system.  In addi-
tion, many state workers’ compensation laws limit the legal remedies
available for the occupational injury or death of anyone under the
age of 18 (National Institute for Occupational Safety and Health,
1997).

Indemnity Principle

The underlying principle in workers’ compensation indemnity is
that the primary financial hardships experienced by victims of injury
and illness are their medical costs and their loss of income.  States
employ formulas to determine the fraction of this lost income that
the system will replace, generally two-thirds, up to a statutory maxi-

7The 12 states are Arizona, California, Colorado, Connecticut, Hawaii, Idaho, Massachu-
setts, Montana, New Hampshire, New Jersey, Ohio, and Oregon.
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mum.  For young workers still in school, however, the most impor-
tant cost of work-related injuries or illnesses may not be their lost
wages but the disruption of their educations—missed classes, lower
grades, and other education-related adverse outcomes.  In addition,
young workers have a longer time over which to suffer from disabili-
ties or illnesses that result from early work-related incidents.  A few
states do provide double indemnity compensation for young workers
who are injured while child labor laws were being violated.

Utilization

Evidence points to general underutilization of workers’ compen-
sation.  Several studies (Cone et al., 1991; Leigh et al., 1996; Stout
and Bell, 1991) have found that between 30 percent and 60 percent
of work-related fatalities are not represented in workers’ compensa-
tion records.  In a study of nonfatal work-related injuries to adoles-
cents, Parker and colleagues (1994) found that 67 percent of the
eligible injuries were not reported to workers’ compensation.  Sev-
eral factors may account for workers’ failure to file legitimate claims:
lack of understanding of their rights to compensation; fear of retali-
ation; pressure from their employers; or their own desire to be team
players.  (“Experience-rated” methods allow firms to pay workers’
compensation premiums based in part on their claims history, pro-
viding incentives for employers to minimize the number of claims.)

These factors may play an even greater role for teenagers.  Young
workers are still finding their place in the adult world and may be
more susceptible to pressure not to file claims.  They also have less
knowledge of this complex system and their rights under it and
fewer resources for pursuing their claims, if they are covered at all.
Young workers’ low usage of workers’ compensation remedies re-
flects the larger problem that key regulatory systems for workers rely
to a great extent on the initiative of those workers directly affected.
That workers may not take the initiative in the face of many work-
place pressures is always a concern, but the concern is greater when
inequalities of age and experience are factors as well.
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ENFORCEMENT OF CHILD LABOR LAWS AND
REGULATIONS

Fair Labor Standards Act

The Wage and Hour Division of the Department of Labor is
responsible for overseeing the rules and regulations pertaining to
FLSA, including those related to child labor.  The act is enforced by
means of inspections of workplaces.  Inspections can be conducted
in response to complaints:  Anyone can file a complaint on his or her
own behalf or on behalf of someone else, alleging the violation of
FLSA requirements.  In addition, the Wage and Hour Division has a
program of targeted inspections and a program of directed inspec-
tions.  Targeted inspections focus on specific industries (for example,
retail establishments) or types of employment sites (for example,
shopping malls) for a specified length of time.  These inspections
usually cover all aspects of the FLSA, but in some cases are targeted
to a specific section of the law, such as child labor regulations.
Directed inspections focus more narrowly on segments of an indus-
try or parts of the act.  The number of inspectors available for en-
forcement varies, depending on the department’s annual budget, but
it is relatively small.  As of the end of fiscal 1997 (September 30), the
Wage and Hour Division had 942 inspectors, a 20 percent increase
over the number of inspectors at the end of fiscal 1996.8  These
inspectors are responsible for overseeing all the businesses covered
by the FLSA.

In fiscal 1996, the Department of Labor found 7,873 young
people working in 1,820 establishments in violation of child labor
laws and regulations; in fiscal 1997, there were 5,270 young people
working in 1,141 establishments in violation of child labor laws and
regulations.9 The number of violations varies a great deal by year,
depending on the industries that are targeted for investigation.  For
example, in the late 1980s, the department targeted retail and fast-
food establishments, industries that employ large numbers of adoles-

8Information on the inspection process at the Wage and Hour Division is based on discus-
sions with Art Kerschner, Jr., and William Fern of the Wage and Hour Division, U.S. Depart-
ment of Labor.

9Personal communication from Art Kerschner, Jr., Wage and Hour Division, U.S. Depart-
ment of Labor.
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cents.  More than 10,000 violations were found that year—nearly
three times as many violations as had been found in the previous
year.10  In 1995, agriculture and construction were targeted, and the
number of violations found decreased dramatically, because few chil-
dren and adolescents are employed in construction and regulations
are more lenient for agriculture.  In 1990, the Department of Labor
conducted four strike-force enforcement sweeps looking specifically
for child labor violations.  A total of 9,542 inspections were con-
ducted nationwide and 27,634 children were found to be employed
illegally (i.e., in violation of FLSA regulations) (U.S. General Ac-
counting Office, 1991).  As is discussed in more detail in Chapter 3,
studies have found that a sizable number of serious injuries are
suffered by children and adolescents employed illegally, particularly
when they are employed in violation of hazardous orders (U.S. Gen-
eral Accounting Office, 1991).

For businesses that are covered by the FLSA, a civil penalty of
not more than $10,000 may be assessed for each minor employed in
violation of any part of the child labor regulations.  In addition, as of
1994, fines of up to $10,000 for each violation that leads to the
serious injury or death of a minor covered by the FLSA have been
allowed.11  (That is, multiple violations could be associated with the
work of one child and each violation is subject to a fine.)

The many small companies that do not satisfy the minimum
threshold for coverage under FLSA are covered under state laws,
which are enforced by state agencies.  The enforcement of state child
labor laws varies throughout the nation, in terms of number of staff,
number and extent of inspections, and assessed and collected penal-
ties.  The number of compliance officers or inspectors at the state
level is also limited.  Only three states reported having more than 50
compliance officers responsible for enforcing all adult and child la-
bor laws (National Consumers League, 1993).  Various surveys have
documented widespread inconsistencies not only in child labor stan-
dards (hours of work, age of work, updating lists of hazardous
occupations), but also in enforcement.  A 1993 survey by the Child

10Personal communication from Art Kerschner, Jr., Wage and Hour Division, U.S. Depart-
ment of Labor.

11All civil monetary penalties are reassessed every 4 years.  It is likely that the child labor
violation penalty will be increased to $11,000 sometime in 1998 (personal communication
from Art Kerschner, Jr., Wage and Hour Division, Department of Labor).
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Labor Coalition of the National Consumers League reported that
the total amounts collected by the states in penalties for child labor
violations in 1992 ranged from $0 to $150,000, with a majority of
states collecting nothing.  For those that did collect at least one fine,
the minimum civil penalty for a single child labor violation ranged
from $5 to $150, and the maximum ranged from $50 to $10,000.
Very few states even permit fines as high as $10,000.  States’ stan-
dards for and enforcement of criminal penalties for child labor viola-
tions also vary dramatically.

Occupational Safety and Health Act

Standards set by OSHA under the Occupational Safety and
Health Act do not specifically target young workers or their employ-
ers in its standards-setting or enforcement activities.  OSHA uses
targeted inspections to achieve compliance; inspections are also per-
formed after workers complain of violations and after accidents or
deaths.  The agency delegates enforcement to state agencies with
approved occupational safety and health programs, which must be
at least as effective as the federal OSHA standards.  As of August
1997, 23 states had such plans.12

Exacerbating the problem of limited resources for enforcing child
labor laws and regulations is the equally limited authority of each of
the relevant agencies to cite employers for violations that are not
within their jurisdiction.  For example, compliance officers from the
Department of Labor’s Wage and Hour Division may not cite obvi-
ous violations of OSHA’s health and safety standards.  The Wage
and Hour Division can refer violations to OSHA, and vice versa,
under an existing agreement between the agencies; however, no
records are kept of how many referrals are made or of the disposi-
tion of the referrals, so the effectiveness of interagency referral is
difficult to study.  Violations by companies that do not satisfy the
minimum threshold for coverage by the Fair Labor Standards Act
are referred to the states’ labor departments, which might or might

12The 23 states are Alaska, Arizona, California, Connecticut, Hawaii, Indiana, Iowa, Ken-
tucky, Maryland, Michigan, Minnesota, Nevada, New Mexico, New York, North Carolina,
Oregon, South Carolina, Tennessee, Utah, Vermont, Virginia, Washington, and Wyoming.
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not follow up on potential violations and hazards.  Children often
fall through these jurisdictional cracks.

Effectiveness of Regulation

One of the principal means for achieving occupational safety and
health goals is government regulation of employers (Weeks, 1991).
To what extent and under what circumstances do laws and regula-
tions improve the health and safety of workers in general and chil-
dren and adolescents in particular?  The answer to these questions
depends on the extent to which laws and regulations actually deter
the behavior they were created to deter (i.e., the extent to which
employers comply with the laws and regulations) and whether deter-
ring violations actually improves workers’ health and safety.

The basic assumption of the deterrence model of regulatory en-
forcement is that an agency with clear regulations and an extensive
ability to detect and severely punish noncompliance can achieve a
high degree of compliance with the law (Gray and Scholz, 1993).
However, these ideal enforcement conditions seldom exist.  Regula-
tions are often complex, and agencies have limited resources for
enforcement.  Furthermore, studies have found that, compared with
the costs of compliance, the threat of enforcement plays a minor role
in corporate responses to health and safety issues (Bartel and
Thomas, 1985; Sigler and Murphy, 1988).  Gray and Scholtz (1993)
speculate that inspections with monetary penalties increase manag-
ers’ attention to potential safety hazards, thereby helping to reduce
injuries.  More telling, inspections triggered by complaints were
found to reduce injuries regardless of whether penalties were im-
posed or not (Scholz and Gray, 1997).

The Mine Safety and Health Administration (MSHA) is an ex-
ample of an agency that has successfully reduced health and safety
hazards through regulatory enforcement.  Following the passage of
the Coal Mine Health and Safety Act of 1969, there was a sharp and
sustained decrease in the fatality rate per hours worked and per ton
of coal mined.  Productivity in coal mining decreased for approxi-
mately 10 years after the act was implemented but then improved
steadily (Weeks, 1991).  Although there is evidence of OSHA’S effec-
tiveness, there is little evidence that its regulations have affected
occupational injury rates in the United States to the same extent that
MSHA has affected underground mine fatality rates (Mintz, 1984;
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Stewart, 1979; Weeks, 1991).  The level of MSHA enforcement in
underground mining is far higher than the level of OSHA enforce-
ment in other industries.  Each mine is inspected four times annually,
and there were 2,735 inspectors for approximately 100,000 miners
in 1989, compared with 2,404 OSHA inspectors for 85,000,000
workers in other industries.

OSHA’s targeted inspection programs have proved effective at
reducing workers’ compensation claims for work injuries.  For ex-
ample, a targeted inspection program in Washington state’s con-
struction industry in 1991-1992, focused on enforcing a protection
standard to prevent falls, resulted in a decrease of claims for injuries
due to falls from 1.78 to 1.39 per 100 full-time employees in the
group of targeted contractors, which was significantly different from
any change in the claims rate among other construction contractors
(Nelson et al., 1997).  In general, better surveillance of occupational
injuries and illnesses is necessary for OSHA to effectively and effi-
ciently target inspections.

Enforcement of child labor laws under FLSA appears to suffer
from too few inspectors to visit work sites, but there have not been
any evaluations of the effectiveness of the FLSA rules with respect to
how well they protect working youth.

TRAINING AND OTHER EFFORTS TO
EDUCATE YOUNG WORKERS

Government enforcement of child labor laws and regulations is
important, but it is insufficient to ensure that the work performed by
children and adolescents is safe and nonexploitative.  Indeed, the
primary function of laws and regulations may be to define correct
practices rather than to force compliance.  Therefore, education is a
necessary complement to enforcement.  Education about the em-
ployment of children and adolescents has several purposes. Inform-
ing young people, parents, educators, employers, and others about
child labor laws and regulations is one purpose.  Training them to
prevent work-related illness and injury and to respond appropriately
to workplace hazards is another.  Education can also contribute to
improving the quality of youngsters’ work experiences, minimizing
the harmful consequences and maximizing the benefits.

A number of efforts now under way around the country are
trying to make youngster’s work experiences safe and healthful.  The
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efforts primarily focus on education and training.  Such programs
include providing occupational health and safety training to adoles-
cents, educating children and their parents about child labor laws,
and educating parents about the age-appropriateness of tasks.  Edu-
cational efforts about child labor laws and age-appropriate tasks
also target employers.  Other efforts, notably school-to-work pro-
grams, focus on making adolescents’ work experiences useful, mean-
ingful, and integrated with their school work.  Because such pro-
grams have not yet been rigorously evaluated, little can be said about
their effectiveness.  This report would not be complete, however,
without some discussion of the efforts to improve the quality of
work for children and adolescents.

Lack of awareness of health and safety issues relevant to work-
ing children and adolescents—both by the young workers themselves
and by adults—has been recognized by a number of organizations as
a significant obstacle to preventing injury and illness on the job.  The
American Academy of Pediatrics, the American Public Health Asso-
ciation, and the National Institute for Occupational Safety and
Health have called for better training and education on issues related
to the health and safety of adolescent workers.

Health and safety education for workers has been recognized as
an important component of preventing work-related illnesses and
injuries (Keyserling, 1995; Komaki et al., 1980; Maples et al., 1982;
Office of Technology Assessment, 1985; Wallerstein, 1992;
Wallerstein and Weinger, 1992; Zohar et al., 1980).  Recent studies
indicate, however, that working teens may not be receiving adequate
health and safety training on the job.  In a survey of 14- to 16-year-
olds who had been injured while working, 54 percent reported hav-
ing received no instruction on how to avoid injuries or how to work
safely with the equipment they used (Knight et al., 1995).  General
surveys of working youth find similar results, with about half of
surveyed young workers reporting no health and safety training
(Bowling et al., 1998; Runyan et al., 1997).

Not only are children and adolescents not receiving health and
safety information, but  adults involved with children—parents,
teachers, health-care providers, staff members of  community orga-
nizations—often lack the information necessary to promote the
health and safety of youngsters in the workplace.  For example, both
state and federal regulators report that employers’ ignorance of child
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labor laws is common.13  A recent survey of health care providers
who treat adolescents found that over three-quarters of them were
unfamiliar with the child labor laws pertaining to prohibited jobs
and hours.14

Efforts to educate the public about potential hazards to young
workers have been mounted by federal and state government agen-
cies.  For example, in May 1995 the National Institute for Occupa-
tional Safety and Health (NIOSH) issued an alert on preventing
deaths and injuries of working adolescents.  The alert described child
labor laws and potential hazards for young workers and provided
suggestions for employers, parents, educators, and adolescents.  A
tear-off flyer, meant to be posted and distributed to workers, sum-
marized the information.  The U.S. Department of Labor created a
web site in 1997 to provide information to adolescents about such
topics as safety on the job, child labor laws, and the minimum
wage.15  State agencies also produce flyers and posters aimed at
publicizing child labor laws and tips for being safe on the job.

School-to-Work Opportunities Act

The purpose of the School-to-Work Opportunities Act of 1994
(20 U.S.C. §6101-6251) is to strengthen positive interactions be-
tween school and work.  The Act calls for the creation of school-to-
work systems containing three core elements:  school-based learning,
work-based learning, and connecting activities.  School-based learn-
ing is classroom instruction and curricula that integrates high aca-
demic standards with career awareness, career exploration, and oc-
cupational skill standards established by employers and employees.
Work-based learning “means that work places become active learn-
ing environments by engaging employers as partners with educators
in providing opportunities for all students to participate in high-
quality work experiences” (U.S. Departments of Education and La-
bor, 1996:8).  Connecting activities, which are meant to ensure that

13Personal communication from Art Kerschner, Jr., Wage and Hour Division, U.S. Depart-
ment of Labor and from Joan Parker, Massachusetts Attorney General’s Office.

14Data from C. Mudgal, Massachusetts Department of Public Health; unpublished tabula-
tions.

15The U.S. Department of Labor, Wage and Hour Division Youth Page can be found at
http://www.dol.gov/dol/esa/public/youth/home.htm.
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school and workplace activities are integrated, include matching stu-
dents with employers, establishing school mentors to act as liaisons
with employers, providing technical assistance to schools and em-
ployers, and linking participants with community services.

Rather than establishing federal programs, the act provides ven-
ture capital to states and communities to encourage them to redirect
other resources (state and local education taxes and other federal
funds) toward the act’s purposes.  By the fall of 1997, 37 states and
137 communities had received implementation grants.  Data from
the first 17 states to receive grants indicate that $1 in private funds
was raised for each $2 in federal funding.  Consistent with its modest
funding, the act also eschews strict guidelines, fostering instead a
diverse array of approaches at state and local levels.

The School-to-Work Opportunities Act originated in concerns
arising in the late 1980s about a growing gap between what adoles-
cents learn in school and what employers expect of new workers.
Despite employers’ need for workers with good academic skills (es-
pecially reading, verbal communication, math, and problem solv-
ing), studies of high school students find that they see little connec-
tion between school and life outside of school, are bored in school,
and therefore, put little effort into school (Steinberg et al., 1996).
Accounts of German apprenticeship posed a contrast to this separa-
tion between school and work and to the American pattern of de-
layed career entry among youth who do not graduate from college
(Hamilton, 1990).  In the early 1990s several foundations and the
Department of Labor began funding youth apprenticeship demon-
stration programs and other precursors of the school-to-work initia-
tive (Olson, 1997).

School-to-work differs significantly from conventional vocational
education, though it incorporates some of its features.  Although
many secondary vocational education programs provide a direct
route into productive careers, teaching occupational skills that en-
able graduates to perform related work, the benefits are confined to
a relatively small proportion of graduates who take a coherent se-
quence of vocational courses and then find related employment after
graduation.  Many more vocational graduates take too few courses
to gain real skills or they enter the work force in unrelated fields.
(For a brief review of research on vocational education, see Stern et
al., 1994.)  Too many secondary vocational programs are discon-
nected from contemporary work skills and labor markets and are
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undemanding academically, providing no advantage in subsequent
employment.  The better vocational programs emphasize prepara-
tion for both employment and post-secondary education.  This em-
phasis, often under the banner of “tech prep” (parallel to college
prep), has been supported by the Carl D. Perkins Vocational and
Applied Technology Education Act (20 U.S.C. §2301 et seq.), which
is the conduit for federal funding of vocational education.  High
Schools That Work, one of the most ambitious and successful school
reform networks, combines high academic standards with effective
vocational education (Bottoms and Sharpe, no date; see especially
Chapters 6-7).  Both tech prep and the integration of vocational
education with high academic standards are envisioned as compo-
nents of a comprehensive school-to-work system.

Cooperative education is one well-established practice in voca-
tional education, and it is identified as a type of work-based learning
in the School-to-Work Opportunities Act.  Like youth apprentice-
ship, it uses work experience to teach employment-related knowl-
edge and skills in connection with relevant school classes.  Unlike a
formal apprenticeship, it does not teach a common set of competen-
cies and, as a result, does not yield a portable credential.  Vocational
graduates who have had cooperative education and subsequently
work for their training employer achieve higher earnings than their
classmates, but that advantage does not carry over to other work-
places (Stern and Stevens, 1992), presumably because they receive
no credentials.  One intriguing result of research on cooperative
education is that it appears to provide all of the benefits of work
experience discussed in Chapter 4 with fewer negative consequences
(Stern et al., 1997).

The effects of the School-to-Work Opportunities Act cannot yet
be assessed with any certainty.  First, the initiative is too young to
have generated activities that are well enough established to warrant
formal evaluation.  Second, generalization is impeded by the legisla-
tion’s encouragement of variety in state and local implementation
(see U.S. Department of Labor, 1997).  Mathematica Policy Re-
search, Inc., is conducting a national study of School-to-Work imple-
mentation, but its report has not been released.  The best indication
of future effects comes from evaluations of pre-1994 demonstration
projects.  For example, several youth apprenticeship demonstration
projects reported that large proportions of participants enrolled in
post-secondary education (Kopp et al., no date), a surprising result
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because the target group was “non-college” youth.  Some school-to-
work sites have also reported this result, along with higher grades
and improved post-graduate employment.  (For examples, see the
National School-to-Work Office Web site: www.stw.ed.gov.)

The School-to-Work Opportunities Act, which is overseen jointly
by the Departments of Education and Labor, pays only minimal
attention to child labor laws and health and safety standards in the
program’s training components and in the requirements for states’
programs.  In the work-based experience, students are required to
receive “broad instruction, to the extent practicable, in all aspects of
the industry” (20 U.S.C. §6113 (a)(5)), including health and safety
issues.  However there are no specific requirements that such issues
be included in the school-based portion.  The act does not allow the
waiver of any child labor laws for program participants.

Demonstration Projects

In an effort to disseminate information about child labor and
safety issues and to promote positive action on the part of young
workers, NIOSH is funding three community  health education dem-
onstration projects with evaluation components.  Projects target a
variety of audiences, including parents, employers, educators, health-
care providers, government officials, organizations that work with
youngsters, and young people themselves.  Surveys to collect baseline
information about students’ knowledge and attitudes have been ad-
ministered in each of the three communities (Brockton, Massachu-
setts; Oakland, California; and south central Los Angeles, Califor-
nia).  Focus groups with employers and parents have been conducted.
Advisory committees, with representatives from each of the target
populations, have been established in each community.  The schools
and organizations that work with youngsters are serving as bases for
educating adolescents.  In Brockton, occupational health and safety
education has been integrated into the school-to-work system.  The
project has also trained teen peer educators to provide occupational
health and safety workshops to youngsters outside of the school
setting.  In Oakland, occupational health and safety learning activi-
ties have been integrated into the curriculum in core academic sub-
ject areas.  In addition, a school-based peer-education program has
been established.  In south central Los Angeles, a 3-week education
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and career planning class now incorporates occupational health and
safety, and several community events have been held for parents,
educators, and other community members.  Materials for parents
have been prepared and disseminated, and a brochure for health-
care providers is being developed.  Employers’ outreach activities
include workshops for city job program staff, a mentor training
program developed for employers participating in the school-to-work
program, and a joint labor-management occupational safety and
health training program for restaurants.  Initial evaluations of the
Los Angeles program have shown changes in students’ knowledge
and attitudes about health and safety (Baker, 1997).

For the first time I learned there were safety and rights for
teens at work.

Student in Los Angeles Young Worker
Community Health Education Program

Safety Education Efforts in Agriculture

The past decade has seen a notable increase in the number of
grassroots educational efforts, such as community-based safety cam-
paigns, farm-safety day camps, and classroom presentations, which
have been supported through funds from the private sector and
NIOSH.  Unfortunately, few of these programs have been subjected
to comprehensive evaluation, and their effects on injury rates is un-
known (Aherin et al., 1992; Murphy et al., 1996; National Commit-
tee for Childhood Agricultural Injury Prevention, 1996).  Several
studies have suggested that safety education has little or no effect on
minimizing injuries associated with agriculture (Aherin et al., 1992;
Shutske, 1994), and that engineering and environmental modifica-
tions may provide greater protection than education for young work-
ers in agriculture (Aherin et al., 1992).

Currently, a myriad of educational programs target adults and
children in an effort to prevent childhood agricultural injuries
(Purschwitz, 1990; Shutske, 1994).  Education and training are oc-
curring through formal programs such as 4-H, FFA (formerly re-
ferred to as Future Farmers of America), and vocational training; the
programs are sponsored in large part by public funding (U.S. De-
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partment of Agriculture’s Cooperative Extension Service and the
U.S. Department of Education).

The National Committee for Childhood Agricultural Injury Pre-
vention, through a consensus development process, identified spe-
cific steps to minimize agricultural injuries among children (see Chap-
ter 5).  Among the recommended steps were a variety of educational
initiatives ranging from a national public-education campaign to the
incorporation of agricultural health and safety curricula in class-
rooms from kindergarten through high school.  The committee also
called for the rigorous evaluation of educational materials and meth-
ods.

Although education is a key part of preventing workplace inju-
ries and illnesses, it cannot solve the problem alone.  A comprehen-
sive prevention strategy will require education, engineering modifi-
cations, and the rigorous enforcement of both child labor laws and
health and safety laws.  Also needed is increased research, based on
sound scientific principles, to identify successful approaches to inter-
vention.

CONCLUSIONS

Current regulations and standards do not reflect the changes in
technology, industries, and hazards that children and adolescents
encounter in contemporary workplaces in the United States.  Nor do
these standards adequately protect children and adolescents, who
are more vulnerable than adults to certain health and safety hazards
on the job.  Child labor standards have not kept up with contempo-
rary research on the psychosocial, health, and safety implications of
work and school for teenagers.

Connecting education more closely with work is a promising
strategy for improving the health, safety, and quality of young
people’s work experiences.  Instruction in health and safety at both
the school and the workplace and attention to reducing hazards in
the workplace should become a larger part of vocational education,
school-to-work, and related initiatives that try to strengthen connec-
tions between education and employment.

Everyone with a role in the employment of young workers needs
more and better knowledge and the ability to use it effectively.  They
need to have:  (1) knowledge about the basic legal issues (e.g., regu-
lations that limit the number of hours minors may work); (2) access
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to information and advice about specific concerns (e.g., how to re-
spond to a boss who assigns illegal hours); (3) access to relevant
information at “teachable moments” (e.g., after an injury); and (4)
training in how to reduce risks and what to do when faced with
unsafe or unlawful situations.  Information is fundamental, but edu-
cation and training are also needed to enable people to take appro-
priate action.  Information and education needs vary among differ-
ent audiences (teenagers, parents, employers) and will need to be
targeted to them.
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TABLE 6-1
SELECTED STATE CHILD LABOR STANDARDS FOR

NONFARM EMPLOYMENT (AS OF JANUARY 1, 1996)
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TABLE 6-1 Selected State Child Labor Standards for Nonfarm
Employment (as of January 1, 1996)a

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours

Alabama 3 8 18 40 6 6 7 pm (9 pm
during the
summer
vacation) to
7 am

Alaska 9b — 23 — 6 6 9 pm to
5 am

Arizona 3 8 18 40 — — 9:30 pm (11
pm before
non-school
day) to 6 am;
7 pm to 6 am
in door-to-
door sales or
deliveries

Arkansas 8 8 48 48 6 6 7 pm (9 pm
before non-
school day)
to 6 am

California 3 8 18 40 6 6 7 pm (9 pm
June 1 thru
Labor Day)
to 7 am

Colorado 6 8 40 40 — — 9:30 pm to
5 am before
school day
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Table continues on next page

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours

— — — — — — 10 pm before school
days to 5 am, if enrolled
in school

— — — — 6 6 —

— — — — — — —

10 10 54 54 6 6 11 pm before school
day to 6 am

4 8 28c 48 6 6 10 pm (12:30 am before
non-school day) to 5 am

8 8 40 40 — — —
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Connecticut 9d 9d 48 48 —d —d 10 pm
(midnight
before
non-school
day in
supermarkets)
to 6 am

Delaware 4c 8 18c 40 6 6 7 pm (9 pm
June 1 thru
Labor Day)
to 7 am

Florida 3e 8 15 40 6 6 7 pm before
school day
(9 pm during
holidays and
summer
vacations)
to 7 am on
school day

Georgia 4 8 40 40 — — 9 pm to 6 am

Hawaii 10b 8 40 40 6 6 7 pm to 7 am
(9 pm to 6 am
June 1 through
day before
Labor Day

Idaho 9 9 54 54 — — 9 pm to 6 am

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

9d 9d 48 48 —d —d 10 pm (midnight before
non-school day in
supermarkets) to 6 am;
11 pm (midnight if
before non-school day
or not attending school)
to 6 am in restaurants or
as ushers in nonprofit
theater

12b 12 — — — — 8 hrs of non-work,
non-school time
required in each
24-hour day

8 — 30 — 6 — 11 pm to 6:30 am before
school day

— — — — — — —

— — — — — — —

— — — — — — —

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Illinois 3f 8 24 48 6 6 7 pm (9 pm
June 1 through
Labor Day)
to 7 am

Indiana 3 8 18 40 — — 7 pm (9 pm
June 1
through Labor
Day) to 7 am

Iowa 4 8 28 40 — — 7 pm (9 pm
June 1
through Labor
Day) to 7 am

Kansas 8 8 40 40 — — 10 pm before
school day
to 7 am

Kentucky 3 8 18 40 — — 7 pm (9 pm
June 1
through Labor
Day) to 7 am

Louisiana 3 8 18 40 6 6 7 pm (9 pm
June 1
through Labor
Day) to 7 am

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

— — — — — — —

8g 9h 40g 48h 6g — 10 pm (midnight before
non-school day with
written parental
permission) to 6 am for
minors of 16 enrolled in
school; 11:30 pm to 6
am before school day for
minors of 17 enrolled in
grades 9 through 12

— — — — — — —

— — — — — — —

6g 8g,i 40g — 6 — 11:30 pm (1 am
on Friday and
Saturday) to
6:30 am when
school in session

— — — — — — —

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Maine 3 8 18 40 6 6 7 pm (9 pm
during summer
vacation) to
7 am

Maryland 4c 8 23c 40 — — 8 pm (9 pm
Memorial Day
through Labor
Day) to 7 am

Massachu- 8 8 48 48 6 6 7 pm (9 pm
setts’ July 1 through

Labor Day)
to 6:30 am

Michigan — 10 48b 48 6 6 9 pm to 7 am

Minnesota 8 8 40 40 — — 9 pm to 7 am

Mississippi 8m 8m 44m 44m — — 7 pm to 6 amm

Missouri 3 8 40 40 6 6 7 pm (9 pm
June 1 through
Labor Day)
to 7 am

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

4g,j 10 20g,k 50 6 6 10 pm (12 am before
non-school day) to 7 am
(5 am before non-school
day)g

12b — — — — — 8 hours of non-work,
non-school time required
in each 24-hour day

9 9 48 48 6 6 10 pm (midnight in
restaurants on Friday,
Saturday, and vacation)
to 6 am

10 10 48b 48 6 6 10:30 pm to 6 am,
if attending school;
11:30 pm to 6 am if
not attending school

— — — — — — 11 pm to 5 am before
school day (11:30 pm to
4:30 am with written
parental permission)

— — — — — — —

— — — — — — —

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Montana 3 8 18n 40 — — 7 pm (9 pm
during periods
outside school
year) to 7 am

Nebraska 8 8 48 48 — — 8 pm to 6 am
(under 14);
10 pm to 6 am,
for 14- and
15-year-olds

Nevada 8 8 48 48 — — —

New 3g 8g 23g 48g — — 9 pm to 7 am
Hampshire

New Jersey 3 8o 18 40 6 6 7 pm (9 pm
during summer
vacation with
parental
permission)
to 7 am

New 8 8 44 44 — — 9 pm to 7 am
Mexicop

New York 3 8 18n 40 6 6 7 pm (9 pm
June 21
through Labor
Day) to 7 am

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

— — — — — — —

— — — — — — —

— — — — — — —

— — 30g 48g 6g 6g

8 8o 40 40 6 6 11 pm to 6 am during
school term, with
specified variations

— — — — — — —

4g,q 8 28g 48 6 6 10 pm (midnight before
school day with written
permission from both
parent and school) to
6 am while school in
session; midnight to 6
am while school
not in session

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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North 3 8 18n 40 — — 7 pm (9 pm
Carolina during summer

vacation) to
7 am

North 3r 8 18r 40 6 6 7 pm (9 pm
Dakota June 1 through

Labor Day)
to 7 am

Ohio 3 8 18 40 — — 7 pm (9 pm
June 1 to
September 1
and during
school holidays
of 5 school
days or more)
to 7 am; 7 pm
to 7 am in
door-to-door
sales

Oklahoma 3s 8 18 40 — — 7 pm (9 pm
June 1
through
Labor Day)
to 7 am; 9 pm
before non-
school days if
employer not
covered by
FLSA

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

11 pm to 5 am before
— — — — — — school day while school

in session. Not
applicable with written
permission from parents
and school

8 8 48 48 6 6 —

— — — — — — 11 pm before school
day to 7 am (6 am if
not employed after
8 pm previous night);g

8 pm to 7 am for
door-to-door sales

— — — — — — —

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Oregon 3n 8 18n 40 — — 7 pm (9 pm
June 1 through
Labor Day)
to 7 am

Pennsylvania 4c 8 26c 44 6 6 7 pm (10 pm
during vacation
from June to
Labor Day)
to 7 am

Rhode 8 8 40 40 — — 7 pm (9 pm
Island during school

vacation) to
6 am

South 3 8 18 40 — — 7 pm (9 pm June I
Carolina through Labor Day)

to 7 am

South 4 8 20 40 — — After 10 pm
Dakota before school

day

Tennessee 3 8 18 40 — — 7 pm to 7 am
(9 pm to 6 am
before non-
school days)

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

— — 44 44 — — —

8 8 28g 44 6 6 11 pm (midnight before
non-school day) to 6 amg

9 — 48 — — — 11:30 pm (1:30 am
before non-school day)
to 6 am, if regularly
attending school

— — — — — — —

— — — — — — —

— — — — — — 10 pm to 6 am
(Sunday-Thursday
before school days)
(midnight with parental
permission up to
3 nights a week)

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Texas 8 8 48 48 — — 10 pm
(midnight
before non-
school day or
in summer if
not enrolled
in summer
school) to
5 am

Utah 4 8 40 40 — — 9:30 pm to
5 am before
school day

Vermont 8 8 48 48 6 6 7 pm to 6 am

Virginia 3 8 18 40 — — 7 pm (9 pm,
June 1 through
Labor Day)
to 7 am

Washington 3t 8 18 40 6 6 7 pm (9 pm
Friday and
Saturday
when school
is not in
session) to
7 am

West 8 8 40 40 6 6 8 pm to 5 am
Virginia

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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Table continues on next page

— — — — — — —

— — — — — — —

9 9 50 50 — — —

— — — — — — —

4t,u 8 20u 48 6 6 10 pm Sunday-
Thursday (midnight
Friday and Saturday and
when school is not in
session) to 7 am (5 am
when school is not in
session); 9 pm to 7 am
in door-to-door sales

— — — — — — —

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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Wisconsin 4t 8 8c      40 6 6 8 pm (11 pm
before  non-
school day)
to 7 am

Wyoming 8 8 56 56 — — 10 pm
(midnight
before non-
school day
and for minors
not enrolled in
school) to 5 am

aState hours limitations on a schoolday and in a schoolweek usually apply only
to those enrolled in school.  Several states exempt high school graduates from the
hours and/ or nightwork or other provisions, or have less restrictive provisions for
minors participating in various school-work programs.  Separate nightwork stan-
dards in messenger service and street trades are common, but are not displayed in
table.

bCombined hours of work and school.
cMore hours are permitted when school is in session less than 5 days.
dConnecticut:  For under 16 if working in stores or agriculture, the limit is 8

hours per day and 6 days per week; for 16- and 17-year olds if working in stores,
the limit is 8 hours per day and 6 days per week.  Overtime is permitted in some
industries for both age groups.

eFlorida: For under 16, maximum hours 3 when followed by a school day,
except if enrolled in vocational program.

fIllinois:  Eight hours are permitted on both Saturday and Sunday if minor does
not work outside school hours more than 6 consecutive days in a week and total
hours worked outside school does not exceed 24.

gLimits apply only to those enrolled in school.
hFor minors enrolled in school, these hours require written parental permission
i8 hours allowed on Saturday and Sunday if attending school.
j8 hours allowed before nonschool day.
k28 hours a week allowed in weeks with multiple days of school closure.
lMassachusetts:  Under 14, limited to 4 hours per day, 24 hours per week in farm

work.

TABLE 6-1 Continued

Under 16 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited

State Day Day Week Week Week Week Work Hours
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mIn factory, mill, cannery or workshop.
nStudents of 14 and 15 enrolled in approved work experience and career explo-

ration programs may work during school hours up to 3 hours on a school day and
23 hours in a school week.

oNew Jersey:  10-hour day, 6-day week allowed in agriculture.
pNew Mexico:  Limits apply only to those under 14.
q8 hours on Friday, Saturday, Sunday, or holiday.
rNorth Dakota:  School day/week hours apply only if child is not exempted from

school attendance.
sOklahoma:  8 hours allowed on school days before nonschool day if employer

not covered by FLSA.
t8 hours on Friday, Saturday, and Sunday.
uWashington:  16- and 17-year olds allowed to work 6 hours per school day and

28 hours per school week with special variance agreed to by parent, employer,
school, and student.

vWisconsin has no limit during non-school week on a daily hour or nightwork
for 16- and 17-year olds.  However, they must be paid time and one half for work
in excess of 10 hours per day or 40 hours per week, whichever is greater.  Also, 8
hours rest is required between end of work and start of work the next day, and any
work between 12:30 a.m and 5 am must be directly supervised by an adult.

SOURCE: Data from Division of External Affairs, Wage and Hour Division, Em-
ployment Standards Administration, U.S. Department of Labor.

5t —v 26c     50 6 6 11 pm (12:30 am before
non-school day) to 7 am
(5 am on non-school day
during school week)v

— — — — — — Midnight to 5 am (for
females only)

16 and 17 Years Old

Maximum Maximum Maximum
Hours/Day Hours/Week Days/Week

Non- Non- Non-
School School School School School School Prohibited
Day Day Week Week Week Week Work Hours
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212

7

Conclusions and Recommendations

The majority of adolescents in the United States work.  The
benefits of work include increased self-esteem, responsibility, and
autonomy, as well as income, the primary reason most adolescents
work.  Working during high school may also be associated with
increased employment and higher wages as long as 10 years after
high school.  But there are adverse consequences associated with
work, too.  Children and adolescents have high rates of work-related
injuries.  In addition, for adolescents, working long hours during the
school year is associated with alcohol, tobacco, and drug use; minor
delinquency; lack of adequate sleep and exercise; increased rates of
dropping out of high school; and decreased overall educational at-
tainment.  For the most part, children and adolescents, their parents,
and many of the other adults in their lives are unaware of the adverse
consequences of work.

The Committee on the Health and Safety Implications of Child
Labor was established to examine how working affects the health
and safety of young people and to provide recommendations on how
adverse consequences can be prevented.  To address its charge, the
committee undertook several tasks:  reviewing the available data on
the extent to which children and adolescents in the United States
work; reviewing the available data on their work-related injuries and
illnesses; and reviewing the research on work’s positive and negative
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effects on young people.  Chapters 1-6 of this report provide a
description of the sources of data on the extent of work and of work-
related injuries, illnesses, and fatalities among children and adoles-
cents, as well as the limitations of those data; a summary of the
research on the consequences of working; and a review of the laws
and regulations that govern child labor.

After reviewing the data and literature and examining the U.S.
laws and regulations on labor by children and adolescents, the com-
mittee agreed on a number of principles that guided their formula-
tion of recommendations.  These principles are based on a develop-
mental framework, which recognizes that the needs and abilities of
children and adolescents differ from those of adults.  The tasks in
which children and adolescents engage must be commensurate with
their physical, cognitive, emotional, and social abilities.  These prin-
ciples, which represent the judgment and values of the committee,
form the basis for ensuring that the work performed by children and
adolescents will be safe and healthful and will not compromise their
physical, cognitive, emotional, and social development.

Guiding Principle 1:  Education and development are of primary
importance during the formative years of childhood and adoles-
cence.  Although work can contribute to these goals, it should
never be undertaken in ways that compromise education or de-
velopment.

Guiding Principle 2:  The vulnerable, formative, and malleable
nature of childhood and adolescence requires a higher standard
of protection for young workers than that accorded to adult
workers.

Guiding Principle 3:  All businesses assume certain social obliga-
tions when they hire employees.  Businesses that employ young
workers assume a higher level of social obligation, which should
be reflected in the expectations of society as well as in explicit
public policy.

Guiding Principle 4:  Everyone under 18 years of age has the
right to be protected from hazardous work, excessive work hours,
and unsafe or unhealthy work environments, regardless of the
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size of the enterprise in which he or she is employed, his or her
relationship to the employer, or the sector of the economy in
which the enterprise operates.

With these principles in mind, the committee’s recommendations
are designed to protect young people in the workplace through edu-
cation and through updated, enhanced, and adequately enforced
laws and regulations.  Educational efforts target the behavior of
individuals—young people and their parents, employers, teachers,
and mentors.  While such efforts are an indispensable part of any
public policies to protect the health and safety of children, experi-
ence in injury prevention has found that legal remedies often result
in more rapid and larger changes in occupational safety and health
than reliance on individual behavioral change alone (see Chapter 6).
The conditions under which minors can work are already limited by
regulation.  The committee’s recommendations address the need for
revision or elaboration of those existing limitations.  Because such
efforts require adequate data, the committee also recommends im-
proved data and surveillance systems and more general research.

SURVEILLANCE SYSTEMS

Young workers’ occupational injuries, illnesses, and exposures
to hazardous substances are preventable if proper public health ac-
tions are taken.  Surveillance systems that provide information about
where and how youngsters are injured or made ill while working is
essential for both targeting and evaluating prevention efforts.  Over
the past decade, government agencies have substantially improved
the surveillance of illnesses and injuries sustained by adult workers;
more recent surveillance initiatives have begun to provide informa-
tion regarding young workers, at least with respect to their work-
related injuries.  These activities, however, are limited and poorly
coordinated.  As yet, the principal federal occupational illness and
injury surveillance systems have not been evaluated to assess the
extent to which they may systematically omit young workers or
subgroups of young workers.  The lack of specific attention to the
need for data regarding issues related to the protection of young
workers as a special population has often meant that even existing
data concerning relevant age groups are unavailable to the public.
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There are few state-based surveillance systems of nonfatal work-
related injuries that  combine data from multiple sources and allow
for important links to intervention programs in the workplace.  The
field of injury surveillance is expanding, and new opportunities to
integrate the surveillance of work-related injuries into more general
injury surveillance systems need to be actively pursued.  The conven-
tional injury surveillance datasets, such as workers’ compensation
and the Department of Labor’s Survey of Occupational Injuries and
Illnesses, need to be supplemented by data from broader resources,
such as ambulatory care data, which captures a much greater range
of the work-related injuries sustained by the general population.
Almost completely lacking is information about the health hazards
to which young workers are exposed:  Very little information is
currently available, and the committee could not identify any sur-
veillance focus on such hazards.

Recommendation:  The National Institute for Occupational
Safety and Health, in collaboration with the Bureau of Labor
Statistics and other relevant federal and state agencies, should
develop and implement a comprehensive plan for monitoring the
work-related injuries and illnesses sustained by workers under
the age of 18 and for monitoring the hazards to which these
young workers are exposed.  Additional resources should be
allocated to the appropriate agencies to implement the compo-
nents of such a plan that are not currently funded.

The committee has identified a number of surveillance activities
that should be priorities for consideration as this planning effort
proceeds.

•  The National Institute for Occupational Safety and Health
(NIOSH) should explore paying specific attention to young workers
when conducting hazard surveillance.   For example, NIOSH should
explore the feasibility and utility of collecting and routinely report-
ing how many workers are under the age of 18 and what percentage
of the work force they represent whenever it assesses exposures to
health hazards.  (This would apply both to workplaces in which
health hazards are evaluated and to those surveyed in the National
Occupational Exposure Survey.)  Special studies to assess exposure
to health hazards among certain populations of young workers, such
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as young migrant workers’ exposure to pesticides, should also be
undertaken.

•  NIOSH should collaborate with the National Center for In-
jury Prevention and Control at the Centers for Disease Control and
Prevention, the National Center for Health Statistics, and other rel-
evant agencies to enhance the collection of data on the work related-
ness of injuries and illnesses.  Particular attention should be directed
to existing ambulatory care surveillance systems, such as the Na-
tional Ambulatory Care Survey; the relationship of work to injuries
sustained by youngsters should be specifically included as new state-
level systems are developed using emergency department data.

•  The Fatality Assessment and Control Evaluation program of
NIOSH should consider including young people’s work-related fa-
talities on its list of fatalities targeted for in-depth investigations.  If
full field investigations of all incidents are not feasible, NIOSH
should, at least, develop a supplement to its basic data collection
instrument to gather key information pertinent to working young-
sters.

•  State-based surveillance activities, particularly those supported
by NIOSH, should be expanded to allow for combining all the
sources of data on nonfatal injuries and illnesses sustained by young
workers and to develop appropriate links of surveillance so that
relevant data collection is designed to support local intervention
efforts.

•  The Bureau of Labor Statistics should routinely publish tabu-
lations of the available data from the Survey of Occupational Inju-
ries and Illnesses and the Census of Fatal Occupational Injuries
(CFOI) for individuals under the age of 18, by separate and appro-
priate age categories.

•  Existing data systems, including the Census of Fatal Occupa-
tional Injuries, the National Traumatic Occupational Fatality Sur-
veillance System, the Survey of Occupational Injuries and Illnesses,
and the National Electronic Injury Surveillance System, should be
evaluated to assess the extent to which they capture and generate
representative data on work-related injuries sustained by youngsters.

•  The Bureau of Labor Statistics, with the assistance of the Wage
and Hour Division, should include information on violations of fed-
eral child labor laws in the CFOI database for fatal incidents involv-
ing individuals under the age of 18.  Such information is important
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to evaluate the adequacy of hazardous order regulations and compli-
ance with those regulations.

•  Targeted periodic surveillance efforts should be undertaken to
identify the work-related injuries and illnesses sustained by particu-
larly vulnerable subgroups of young workers, such as young migrant
farmworkers, young immigrants, poor youngsters, and minority
youngsters.

•  Education efforts should be targeted to health care providers
who work with children and adolescents to develop professionals
who routinely collect essential information about work histories and
who routinely provide anticipatory guidance to adolescents about
work-related health issues.  Because the surveillance of occupational
injuries and illnesses is contingent on the recognition that some health
problems are related to hazards in the workplace, adequate training
of health care providers is essential.  In the United States, however,
occupational health training for providers is generally extremely lim-
ited.  Moreover, those specialists who provide other health services
specifically to children and adolescents receive no training regarding
health and safety for working youngsters.  Even in the standard
prevention counseling guidelines for young people, occupational
safety and health issues are not mentioned.

•  All federal agencies that collect data on the occupational
injuries and illnesses sustained by youngsters should improve efforts
to disseminate this information to state and local public health prac-
titioners who are responsible for injury control and adolescent health.

•  A surveillance component should be developed so that schools
with work-based learning programs can track and investigate inju-
ries sustained by students in job placements.

DATA

Taken together, federal data sources and national and local sur-
vey research provide a fair amount of information about teenagers
who have jobs, where they work, and how much they work.  How-
ever, definitions and nomenclature often vary from source to source,
making it difficult to compare information, and little information is
available about the extent of work by those under the age of 15.
Nor is there much information on subpopulations of young people,
such as those who are disabled, poor, or members of minority groups.
Information on the quality of the work in which young people en-
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gage is also lacking.  Finally, there are very little data on children and
adolescents who are illegally employed, either in violation of child
labor laws or in illicit activities.

The Current Population Survey only asks about work performed
by those aged 15 and older, although research and anecdotal evi-
dence suggest that many children and adolescents hold their first
jobs at ages much younger than 15.  Under the Fair Labor Standards
Act (FLSA), many jobs are legal for 14-year-olds; in agriculture,
children as young as 10 can legally perform some jobs.  In order to
understand the work experiences of young people, information on
the numbers of children and young adolescents who work and the
types of jobs they hold is vital.  Good employment data are also
necessary to establish information about injury rates.

The information on all adolescents needs to be reported in ways
that are useful to researchers and policy makers.  Aggregating infor-
mation into broad groups, such as 15- to 24-year- olds or 16- to 19-
year-olds, obscures important differences that may exist at crucial
developmental and legal periods.

Information on the numbers of hours worked per job would
allow better assessment of workers’ exposures to workplace hazards
and more accurate calculation of injury rates.  These data are par-
ticularly important for groups of workers who are not full-time
employees, such as children and adolescents.  Calculating injury
rates by using injuries per employee underestimates the actual extent
of exposure for part-time workers.  Information on the numbers of
hours worked allows for the calculation of injury rates using de-
nominator units, such as full-time-employee equivalents, that ac-
count for the actual amounts of exposure to hazards.  The Current
Population Survey collects information on the hours individuals have
worked in the previous week on all their jobs:  For those with more
than one job, this aggregation does not allow for the calculation of
industry-specific injury rates.

Recommendation:  The Bureau of Labor Statistics should rou-
tinely collect and report data on the employment of young people
aged 14 and older.  Such data should be reported by informative
age groupings, by school status (e.g., school year or summer and
in-school or not-in-school), and by hours worked per job.  For
the decennial census, the Bureau of the Census should collect
and report similar data on employment for young workers.
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Little information on very young workers and on the employ-
ment of special populations of youth is available.  In large, national
surveys, such as the Current Population Survey, it is difficult to get a
sufficiently large sample of these populations for accurate analyses.
Therefore, specially targeted studies are needed for particular sub-
groups of children and adolescents.

Little data exist on the illegal employment of children.  Estimates
based on violations of child labor laws often combine hour viola-
tions and hazardous-order violations.  These estimates depend on
known violations, which vary from year to year because of such
factors as the number of inspectors available and the industries tar-
geted for inspection.  Furthermore, these estimates are unlikely to
include children and adolescents employed in sweatshops or in other
illegal activities.

Recommendation:  The Bureau of Labor Statistics should peri-
odically conduct special studies to document the employment of
children under the age of 14 and of special populations of chil-
dren and adolescents, such as minorities, immigrants, migrant
farmworkers, and those who are poor or disabled.  Also needed
are periodic studies of children and adolescents who are illegally
employed.

The bureau’s sampling methodology is designed to provide reli-
able estimates of employment at a national level, but the size of the
sample often limits the detail with which reliable state-specific esti-
mates can be made.  Yet enforcement of child labor laws and occu-
pational safety and health regulations is frequently done at the state
level.  State-specific estimates of employment in those industries and
jobs where youths predominantly work are necessary not only for
determining reliable rates of injury or illness, but also for targeting
state-based inspections of compliance with child labor laws and sites
for workplace-based educational efforts.

Recommendation:  The Bureau of Labor Statistics should de-
velop methods to generate reliable estimates of youth employ-
ment at the state level.

Many agencies, including the National Center for Health Statis-
tics, the Bureau of Labor Statistics, the National Institute for Occu-
pational Safety and Health, the National Center for Education Sta-
tistics, the Bureau of Justice Statistics, and the Occupational Safety
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and Health Administration collect much information on children
and adolescents.  The information includes the work experiences of
youngsters, but there is no standard for what information is gath-
ered or for how it is reported.  Standard definitions and nomencla-
ture are needed to make the various sources of information more
complementary. Immediately needed are appropriate definitions for
the following:

•  Work status:  When surveying about young workers, it is
important to collect information on jobs that are informal or un-
paid, short-term or seasonal, during the summer or during the school
year, and so forth.  Although all agencies need not collect the same
information on all work by youngsters, a common rubric or scheme
is needed if information collected by different agencies is to be effec-
tively combined or compared.

•  Age groups:  Current reporting of data by groups, such as
“under 20” or “15-to-24,” ignore critical social and behavioral
changes that occur during adolescence, as well as the dividing age
that legally defines minors (under the age of 18).  More appropriate
age groupings are essential for addressing issues related to child
labor.

•  Hours of work:  Categories should be standardized so that
developmentally appropriate levels of investment in employment can
be monitored.  For example, hours worked per week might be re-
ported in 5-hour increments.  It is especially important to be able to
discern the frequency at which minors work at different intensities in
examining the consequences of work.

Recommendation:  Federal agencies that collect data related to
work by children and adolescents should establish standardized
nomenclature and definitions for such variables as work status,
age groups, and hours of work.  Those agencies that collect data
for health, education, and development purposes should also
collect data on the employment of youngsters in their surveys.

EDUCATION

The health and safety hazards that face children and adolescents
in the workplace and the protections to which they are entitled
under the law are little known or understood by the children and
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adolescents themselves, by their parents, or by other adults who are
in positions to give them guidance.  The committee proposes several
plans to begin to remedy this lack of knowledge and to promote
understanding of the conditions that allow or promote safe and
meaningful work experiences for children and adolescents.

Information and Training

A number of efforts are currently under way around the country
to provide information and training related to making workplaces
safe and healthy environments for young people.  It was beyond the
scope of the current study to adequately assess the most appropriate
mechanisms for providing such training.  Undoubtedly, a variety of
mechanisms are needed, depending on whether the target audiences
are young people themselves; or their parents, teachers, employers,
health care providers, or community leaders.  The federal govern-
ment could play a key role in advancing information in this area by
supporting a series of demonstration projects to test the feasibility
and effectiveness of various approaches to information and educa-
tion about health and safety issues related to the employment of
young people.  Examples of the types of approaches that could be
tested include the following:

•  Regional resource centers could be funded to provide technical
assistance to schools, employers, and local government agencies re-
garding the health and safety of young workers. The activities of
such centers might include conducting qualitative research to iden-
tify the gaps in information; developing and disseminating appropri-
ate materials on health, safety, and well-being to various key audi-
ences, including health care professionals, educators, parents, and
employers; developing educational curricula for teaching children
and adolescents about workplace health and safety; facilitating the
adoption of curricula in schools and work-based learning programs;
and facilitating collaboration among government agencies at the state
and local levels to develop programs and policies to enhance the
health and safety of young workers.

•  Mechanisms could be developed to help young workers who
have encountered hazardous or otherwise unacceptable working con-
ditions to understand their rights and to take appropriate action.
Regional resource centers are one possible source of assistance; link-
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ing youngsters with organizations that have narrower responsibili-
ties is another.

•  Community-based approaches, involving partnerships among
young workers, their parents, their employers, their schools, health
care providers, community organizations, and others, have the po-
tential to provide comprehensive and coordinated services and to
identify young people’s employment as an issue in which the entire
community has a stake.  NIOSH is currently funding three such
demonstration projects.  An evaluation of the effectiveness of these
projects should improve our understanding about how best to focus
a community’s attention on the health and safety needs of young
workers.

NIOSH or an agency of the Department of Labor would be a
logical lead agency to coordinate educational and training activities
and demonstration programs.  If provided adequate resources, such
a lead agency would be able to collaborate with other agencies in an
initiative to assemble the required blend of expertise in both content
about child labor health and safety issues, in effective presentation
and dissemination of information, and in training.  Agencies col-
laborating with NIOSH and the Department of Labor should in-
clude, at a minimum, the Department of Education, the National
School-to-Work Office, the Bureau of Maternal and Child Health of
the Department of Health and Human Services, and the CDC’s Cen-
ter for Injury Prevention and Control.  These federal agencies should
provide information, materials, and technical assistance to state and
local agencies, including state departments of education and labor
and local school systems.

Recommendation:  A national initiative should be undertaken to
develop and provide information and training to reduce the risks
and enhance the benefits associated with youth employment.
Adequate resources should be allocated to an agency to lead this
effort.

Occupational Health and Safety in School-to-Work Programs

The purpose of the School-to-Work Opportunities Act of 1994
was to leverage other resources to foster partnerships, at the state
and local levels, that would build systems to support the transition
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of adolescents from school into lifelong careers.  The act will termi-
nate in October 2001.  Because state and local resources and other
federal resources (e.g., the Elementary and Secondary Education Act,
the Carl D. Perkins Vocational and Applied Technology Education
Act, and the Job Training Partnership Act) would have to be redi-
rected to maintain these efforts after that time, it is important to
evaluate current school-to-work programs.  An evaluation of the
School-to-Work Opportunities Act is under way, but it is unclear
whether the evaluation will adequately assess the presence and effec-
tiveness of health and safety training or the safety of work place-
ments under the act.  Those program aspects that are found to be
successful in connecting school and work and in providing appropri-
ate health and safety training to young people deserve to be contin-
ued.  There may be a need for a continuing federal role to dissemi-
nate information about effective programs.

Recommendation:  The Departments of Education and Labor, in
their evaluation of the School-to-Work Opportunities Act, should
make certain that the evaluation includes comprehensive assess-
ment of the success of different programs in conveying appropri-
ate and effective workplace health and safety information and
training.  Those practices found to be effective should be contin-
ued after the School-to-Work Opportunities Act expires.

Commendable Workplaces for Youth

The committee believes that regulations and enforcement need to
be strengthened for the protection of the health and safety of young
workers.  The committee also believes that commending those who
are providing healthy, safe, and beneficial workplaces for young
people is important.  The committee envisions the establishment of a
seal of approval for such workplaces, based on nationally developed
criteria, but administered at the local level.

A coalition of leaders from government, industry, labor, educa-
tion, health, youth groups, and others who have stakes in youth
employment, as well as young people and their parents, would de-
velop the criteria for identifying workplaces that are beneficial to
youth.  Once the criteria and methods for implementing them have
been developed at the national level, recognition would be granted
locally.  Local coalitions with comparable membership would pub-
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licly recognize those workplaces that meet the criteria.  In addition,
all workplaces where young people receive publicly supported edu-
cation and training (e.g., internships, cooperative education, youth
apprenticeship, and placements subsidized by the Job Training Part-
nership Act and other federal funds) could be required to meet the
criteria, with participation by other employers on a voluntary basis.

Identifying commendable workplaces would have several benefi-
cial effects.  Publicly identifying employers who maintain develop-
mentally appropriate healthy working conditions  would convey criti-
cal information to youth, parents, and educators.  It would encourage
all employers to improve conditions for young workers, not only as
a matter of image and public relations, but also because the most
desirable young workers would seek to work in the workplaces iden-
tified as commendable.  The criteria for being designated as a com-
mendable workplace for young workers might include the following:

• adhering to all child labor laws and regulations;
• maintaining a safe and healthy workplace;
• providing information to young workers about industry-spe-

cific and workplace-specific safety risks, employees’ rights (e.g., when
and how to lodge complaints), protective practices, and pertinent
child labor laws and regulations;

• providing adequate training (regarding such things as han-
dling equipment and following workplace procedures, including
emergency procedures) for young workers at the inception of em-
ployment and whenever major new tasks are assumed;

• allowing for visitation and inspection by school personnel,
parents, or other interested parties;

• providing special training for supervisors of youth employees;
• recognizing that education is young workers’ highest priority

and, therefore, paying attention to their school performances; and
• providing opportunities for young workers to learn and use

new knowledge and skills, including technical, social, and personal
skills.

Financial support for the establishment of such criteria might
come from a combination of government agencies, foundations, non-
profit community groups, and business organizations.  Implementa-
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tion and maintenance of the recognition system might be supported
by fees paid by employers.

Recommendation:  The Secretary of Labor should convene a
prestigious group representing all affected parties to develop cri-
teria for designating “commendable workplaces for youth.”
These criteria would be used by local groups to identify which
employers would earn the designation and to determine which
employers are eligible to employ young people in publicly sup-
ported school-related programs.

PROTECTIVE MEASURES

The regulatory standards developed decades ago to protect youth
from hazardous work, excessive hours, and unsafe or unhealthy
work environments do not reflect contemporary work hazards and
the important changes in rates of school attendance and youth em-
ployment, particularly among 16- and 17-year-olds.  Youth are cur-
rently subject to different standards depending on whether they work
in the public or private sector, in small or big businesses, in different
industries, and in businesses covered by state or federal laws.  In
particular, child labor and occupational health and safety standards
for youngsters working in agriculture are far less protective than for
all other industries, even with regard to the same hazards and the
risks posed by long work hours.

Hours of Work

Current federal standards limit work during school weeks to 18
hours for youth under age 16.  The Department of Labor is not
authorized by law to establish restrictions on working hours for 16-
and 17-year-olds.  As the vast majority of 16- and 17-year-olds are
still attending school, the historical reasons that justified the exemp-
tion of youngsters 16 and older from the hour limitations are no
longer applicable.  Furthermore, many studies have shown that long
hours of work while in school can have adverse consequences.  Al-
though the definition of the term long differs across studies, most
studies have used 20 hours per week (while school is in session) as
the dividing line between “low-intensity” and “high-intensity” work.
As noted above and detailed in Chapter 4, high-intensity work is
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associated with unhealthy and problem behaviors, including sub-
stance use and minor deviance, insufficient sleep and exercise, and
limited time spent with families.  Moreover, high-intensity work
during adolescence has been found to be associated with decreased
eventual educational attainment.

In contrast to these negative consequences, some other studies
have found positive results associated with moderate- to high-inten-
sity work during high school.  The results include increased employ-
ment and higher earnings for as long as 10 years after students leave
high school.  While conclusions about positive benefits have been
questioned in some analyses (one study found that the apparent
increase in earnings disappeared after carefully controlling for unob-
served differences among groups of students and that it was the
students who did not work at all during high school who had the
highest earnings a decade later), the findings suggest that attention
will need to be given to how to specify the circumstances under
which the benefits outweigh the negative consequences of high-in-
tensity work by adolescents.

On balance, in the judgment of the committee, the scientific
evidence supports increased restrictions on the intensity of work by
children and adolescents.  In keeping with its guiding principles and
the research evidence, the committee believes that limiting the hours
of work for most 16- and 17-year-olds during the school year is
essential to their healthy development.  Because of limits in the evi-
dence, however, one cannot specify precisely at what intensity of
work the negative consequences outweigh the benefits.  Following
the majority of the evidence to date, and the conventional cutoff
used in many studies, the committee strongly supports a limit of 20
hours of work per week during the school year for adolescents under
most circumstances.

The committee acknowledges that care will have to be taken in
setting an upper limit in number of work hours for 16- and 17-year-
olds.  Some circumstances may warrant exemptions from the limita-
tions on work hours during school, such as for adolescents in ex-
treme financial need or for emancipated minors.  There may also be
special circumstances, related to an individual student or to the qual-
ity of the work (e.g., high-quality school-to-work placements), under
which high-intensity work may be determined to have fewer negative
consequences than benefits.
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It has been suggested that there may be some students who might
drop out of school if their work hours are limited.  The committee
did not thoroughly review the literature on dropping out of school,
but multiple factors, many of which precede entry into the work
force, may lead youngsters to drop out of school.  Dropping out of
school has also been linked to the labor market, with dropout rates
declining as unemployment rates rise.  Clearly, the issue of dropouts
deserves further investigation and, as standards are implemented,
this is a question that should be monitored closely.

As with any policy change, other unintended consequences may
occur, as well.  For example, restrictions on the hours that adoles-
cents can work might reduce their employment opportunities.  Of-
ten, when employment of a particular group is made more difficult
or costly for the employer, the employment level for that group
declines, but the experience in Washington state suggests that this
may not necessarily be the case for young people (see Chapter 6).
After Washington imposed stricter limits on work by 16- and 17-
year-olds, there was no decrease in the number of jobs available for
adolescents.

One method to arrive at the appropriate restrictions would be
for the Department of Labor to establish an expert advisory commit-
tee charged with recommending what specific limits should be placed
on allowable work hours for youngsters aged 16 and 17 and what, if
any, exceptions to these limits should be permitted.  In addition to
the number of hours worked per week, the advisory committee
should also investigate whether hours per day and start and stop
times of work, particularly on school nights, should be included in
the regulation.

Recommendation:  The Department of Labor should be autho-
rized by Congress to adopt a standard limiting the weekly maxi-
mum number of hours of work for 16- and 17-year-olds during
the school year.  This standard should be based on the extensive
research about the adverse effects of high-intensity work while
school is in session.

Currently, children and adolescents working in agriculture are
permitted to work many more hours and at younger ages than those
who work in nonagricultural workplaces.  Yet, the negative conse-

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


228 PROTECTING YOUTH AT WORK

quences of long hours of work are equally serious for youngsters
working in agriculture as for those working in other industries.

Recommendation:  The current distinction in federal child labor
restrictions on the total maximum weekly hours youngsters are
allowed to work in agricultural and nonagricultural industries
should be eliminated in favor of the more stringent nonagricul-
tural restrictions.

Hazardous Work

Many existing hazardous orders, which restrict the types of jobs
those under 18 (under 16 in agriculture) may perform, refer to ma-
chinery and processes that are no longer used, and they fail to ad-
dress the full range of health and safety hazards and technologies in
the contemporary workplaces in which youngsters are now em-
ployed.  None of the current hazardous orders takes into account the
special risks to young workers caused by exposure to carcinogens,
biohazards, reproductive toxins, and ergonomic hazards, the health
effects of which may not be evident until adulthood.

Changes in hazardous orders should be based on research and
data on jobs that pose hazards to children and adolescents.  NIOSH
performs and reviews this research and is in a position to evaluate
hazardous occupations for young people, although it may need addi-
tional resources to perform thorough evaluations.  The institute has
already made a number of research-based recommendations about
needed changes in hazardous orders in its 1994 comments to the
Department of Labor.  The reviews and updates should be per-
formed on a periodic basis to ensure that the hazardous orders re-
main up to date.

Recommendation:  The Department of Labor should undertake
periodic reviews of its hazardous orders in order to eliminate
outdated orders, strengthen inadequate orders, and develop ad-
ditional orders to address new and emerging technologies and
working conditions.  Changes to the hazardous orders should be
based on periodic reviews by the National Institute for Occupa-
tional Safety and Health of current workplace hazards and the
adequacy of existing hazardous orders to address them.
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All working children and adolescents should be equally pro-
tected from similar hazardous occupational conditions, including
those caused by chemical exposures or dangerous machines, regard-
less of the types of industry or the workers’ relationships to their
employers.  The current distinction between agricultural and nonag-
ricultural industries is frequently artificial.  The committee’s review
determined that activities and machinery are often similar in both
settings.  For example, tractors are used in both agricultural and
nonagricultural industries, and construction activities occur on
farms.  Activities that are hazardous for those under the age of 18 in
nonagricultural settings are equally hazardous in agricultural set-
tings, yet current regulations do not protect 16- and 17-year-olds on
farms from performing hazardous tasks, nor do they protect young-
sters of any age on their parents’ farms.  The only appropriate justi-
fication for a lower minimum age for performing hazardous work
would be demonstrably lower risks in the industry, but this is not the
case for work in agriculture:  agriculture is one of the most danger-
ous industries in the country.

Recommendation:  The current distinctions between hazardous
orders in agricultural and nonagricultural industries should be
eliminated.  Furthermore, the minimum age of 18 should apply
for all hazardous occupations, regardless of whether the adoles-
cent is working in an agricultural or nonagricultural job, and
whether the minor is employed by a stranger or by a parent or
other person standing in for the parent.

Minimum Levels of Protection

State regulations vary widely on the maximum weekly hours that
are permitted for minors under the age of 16.  Although some states
have enacted regulations that are consistent with the Fair Labor
Standards Act regulations, 16 states allow minors to work more
than the federal maximum.  For example, Wyoming allows minors
to work as many as 56 hours per week, Idaho allows 54 hours per
week, and a number of other states allow 48 hours per week.  For
businesses that do not meet the threshold for coverage under the
FLSA, the less protective standards apply in those states.

A few states regulate the maximum permissible hours of work
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per week for 16- and 17-year-olds, and these rules also vary, ranging
from 20 to 50 hours per week.

States’ hazardous orders also differ with regard to coverage and
interpretation from the FLSA hazardous orders.  Although some
states have incorporated the federal standards, other states have
adopted their own definitions, as in the case of operating power-
driven machinery.  Consistent with the principle of equal protection
for all children, the committee believes that federal hour limitations
and hazardous orders should be considered the minimum safe re-
quirements for working children and adolescents.  States should be
free to have more stringent regulations, but not less stringent ones.

Recommendation:  All state regulations for minors’ working
hours and hazardous orders should be at least as protective as
federal child labor rules.

Under current law, young workers in agriculture are not entitled
to the same health and safety protection as in those other industries.
Only a few Occupational Safety and Health Administration stan-
dards apply to agriculture.  Standards that regulate such things as
electrical hazards, unguarded machinery, confined spaces, heat stress,
carcinogens, and access to medical and exposure records in other
industries do not apply in agriculture.  The hazard communication
standards under OSHA with respect to pesticides have been pre-
empted by less comprehensive Worker Protection Standards under
the purview of the U.S. Environmental Protection Agency.  Further-
more, although the enforcement of OSHA standards is generally
more limited for businesses that employ 10 or fewer workers, these
businesses must nonetheless comply with the standards, while farms
that employ 10 or fewer workers and do not have labor camps are
exempted altogether from such enforcement.  No health and safety
justification for the distinction between agricultural and nonagricul-
tural settings appears to exist.  It should be a priority to protect the
large number of youngsters working in agriculture from the recog-
nized significant risks of such work to the same extent that young
workers are protected in other industries.

The committee acknowledges that extending OSHA coverage to
agriculture would be a major change in policy with many ramifica-
tions, particularly since OSHA regulations have, to date, not distin-
guished between adult and youth workers.  However, the fact that
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agriculture is one of the most dangerous industries in the country
suggests the need to closely examine health and safety issues in agri-
culture.  In this regard, the committee calls on Congress, which
annually has passed language that forbids OSHA enforcement on
small farms, to commission a study of the potential effects of bring-
ing agriculture generally, and small farms, in particular, into align-
ment with other businesses under OSHA and to examine the feasibil-
ity of such a change.  Under OSHA regulations, there are difficulties
in singling out a designated group of workers for specific protec-
tions.  However, in light of the President’s Executive Order asking
all agencies to consider the effects of their operations and programs
on children, the study could investigate the possibility of extending
occupational health and safety protections in agriculture to those
under the age of 18, rather than to all workers on small farms.

In addition, such a study should review the application of hazard
communication standards developed under OSHA and the standards
under the EPA’s Worker Protection Rule to identify gaps in the
coverage of agriculture.

Recommendation:  To ensure the equal protection of children
and adolescents from health and safety hazards in agriculture,
Congress should undertake an examination of the effects and
feasibility of extending all relevant Occupational Safety and
Health Administration regulations to agricultural workers, in-
cluding subjecting small farms to the same level of OSHA en-
forcement as that applied to other small businesses.

Neither the Occupational Safety and Health Administration nor
the Environmental Protection Agency (EPA) have considered, in their
standard-setting processes, the special risks to the health and safety
of young workers.  Based on available research, the committee is
particularly concerned about young workers’ exposure to carcino-
gens, reproductive toxins, biohazards, and musculoskeletal hazards,
which may cause serious and long-term harm that is not adequately
prevented by the current standards.  Even if young workers are not
especially susceptible to these risks, their ages alone mean that the
periods of time over which they may suffer adverse consequences are
greater for them than for adults.  Although the EPA is mandated by
the Food Quality Protection Act to review pesticide standards to
determine the safety of children from pesticide residues on food, the
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act does not address the health and safety of minors who are ex-
posed to pesticides or treated crops in the course of working.  In light
of Executive Order 13045 (issued in April 1997), in which President
Clinton identified the need for special attention to environmental
health and safety risks to children and called upon all federal agen-
cies to identify and assess those risks, it seems particularly timely for
the issues of exposures to working children to be addressed.

Recommendation:  The National Institute for Occupational
Safety and Health, in consultation with the Occupational Safety
and Health Administration and the Environmental Protection
Agency, including the latter’s Office of Child Health Protection,
should report on the extent to which existing occupational health
and safety and pesticide standards take into consideration spe-
cial risks for young workers.  In addition, the Task Force on
Environmental Health Risks and Safety Risks to Children, cre-
ated by Executive Order 13045, should ensure that its definition
of children include older children and adolescents and includes
exposures to children and adolescents at work.

Enforcement

Various studies have documented the widespread inconsistencies
among the states regarding the enforcement of child labor laws and
the penalties for violating them.  Budget cuts have limited federal
and state compliance, and only 3 states have more than 50 compli-
ance officers to investigate violations of the labor laws regarding
adults and children.  Targeted inspections, when used, have been
particularly effective in drawing attention to child labor violations
by some employers and in deterring others from similar conduct.
The penalties for such violations have historically been so low (pen-
alties ranging from $5 to $10,000 per violation, with many states
collecting nothing) that fines alone appear to have little deterrent
effect on employers.  Although federal penalties were increased to
$10,000 for any violation that leads to the serious injury or death of
a minor, few states have adopted that level of penalty.  The Depart-
ment of Labor has no mechanism to penalize egregious wage and
hour violations or child labor cases that involve violations of occu-
pational health and safety rules.
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Recommendation:  The Wage and Hour Division and the Occu-
pational Safety and Health Administration enforcement systems
should establish special-emphasis programs to increase the level
and effectiveness of the inspections of industries that entail par-
ticularly high risks and employ large numbers of children.  Such
programs should also target noncompliant owners who endan-
ger children by willfully or repeatedly disregarding the law.  The
Department of Labor should evaluate the effectiveness of penalty
multipliers and other approaches to increased penalties for seri-
ous, willful, and repeated violations of wage and hour regula-
tions and health and safety rules involving children at work.

Identifying violators serves two valuable functions:  It provides
information to young workers, their parents, educators, and oth-
ers—enabling them to make informed choices about places to work—
and it serves as a deterrent to employers, reminding them of their
obligations.  Publicizing violations of child labor laws is analogous
to a public health agency’s identifying restaurants found in violation
of proper food handling procedures, and it is likely to have the same
deterrent effect.  To prevent unwarranted punishment, only serious,
willful, or repeated violators should be so identified.  This recom-
mendation is made with the understanding that it represents a direct
reversal of policy in some states, which explicitly prohibits the iden-
tification of violators.

Recommendation:  State and federal agencies responsible for
enforcing  regulations governing the health and safety of work-
ing minors should actively publicize serious, willful, and repeated
violators and violations.

Although a memorandum of understanding exists between the
Wage and Hour Division and OSHA, little has actually occurred, in
terms of cross-training of inspectors, referrals, or collaborative in-
spections, that would be efficient and effective in identifying and
penalizing all child labor and health and safety violations in work-
places that employ minors.  The number of inspectors or compliance
officers available to each agency is insufficient and cannot be ex-
pected to permit either agency to regularly inspect all workplaces.  If
the inspectors were cross trained, however, either agency’s inspec-
tors would be able to identify serious violations of the other agency’s
regulations.
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Recommendation:  Interagency cross-training of inspectors
should be developed and collaborative multiagency inspections
should be increased to ensure that employers comply with all
applicable child labor and occupational health and safety stan-
dards.

Workers’ Compensation

There has been no systematic study of the adequacy and effec-
tiveness of the workers’ compensation system in dealing with the
work-related injuries and illnesses sustained by young people.  The
committee’s review indicates that young workers may be less likely
than others to make use of the workers’ compensation system, but
the reasons for this remain speculative.  Minors working in agricul-
ture continue to be totally excluded from workers’ compensation in
most states.  The model of indemnification for adult workers—lost
wages and medical expenses—does not adequately compensate
young workers for their unique losses, such as lost school time (which
could have adverse effects on their educational attainment).

Recommendation:  The National Institute for Occupational
Safety and Health and the Occupational Safety and Health Ad-
ministration, with the assistance of representatives from state
workers’ compensation programs, should study and report on
the adequacy of current workers’ compensation coverage, utili-
zation, and indemnification for young workers.  The study
should consider examples of effective activities by states and
other options for reforming the system to protect and compen-
sate young people for the full range of loss, specifically including
the adverse educational consequences of workplace injuries and
illnesses.

Work Permits and Registration Systems

Work permits, like other child labor regulations, vary widely
among the states in content and requirements.  FLSA regulations
encourage, but do not require, work permits for minors.  These
systems offer opportunities to identify young workers in need of
training, as well as opportunities for collecting data about young
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workers.  However, state permit systems generally fail to facilitate
the training of minors on health and safety issues.  The systems
seldom make use of the permits to track young people’s employment
to identify and prevent work-related injuries and illness or violations
of hazardous orders or rules regarding wages and hours.  One alter-
native that the committee considers worthy of serious consideration
for adoption by states is to require the employers who want to hire
minors to obtain permits first.  The states of Washington and Or-
egon have adopted such systems, which enables their labor depart-
ments to set and enforce working conditions.

Recommendation:  The Department of Labor, in collaboration
with NIOSH, should report on the existing and potential work
permit or registration systems for young workers and for em-
ployers who intend to hire young workers.  The report should
examine the cost, use, and effectiveness of permits or registration
for health and safety education, surveillance, enforcement, and
reduction of workplace injuries and illnesses.

OTHER RESEARCH

The committee identified several critical areas in which addi-
tional research is needed for the adequate protection of young work-
ers.  Because so many young people in the United States are working,
it is important to determine the strategies that will best serve to make
their work experiences safe and healthful.   Such research requires
increased knowledge about the risk factors (hazards, level of training
and supervision, fatigue, and so on) that lead to workplace injuries
and illnesses among children and adolescents, as well as evaluation
of injury prevention efforts.  Agencies that fund research on children
and adolescents should be provided sufficient resources to fund the
following types of initiatives:

•  Longitudinal studies of how individuals who have worked in
their youth function as adolescents and adults and how various out-
comes are associated with the quality of the work experiences.  Re-
search on working children and adolescents has primarily focused
on the effects of the numbers of hours worked.  Little attention has
been paid to the quality of the work environment and its effect on
development, workplace injuries, and educational goals.
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•  Research to determine whether the developmental characteris-
tics of children and adolescents put them at increased risk from
factors in the work environment, including chemical, physical, ergo-
nomic, and psychosocial conditions (such as stress or type of super-
vision).   Very little research has focused on the interaction of devel-
opmental characteristics of children and adolescents and risks in the
workplace.  Recently, the susceptibility of very young children to
environmental and chemical toxins has received significant atten-
tion.  This attention needs to be extended to older children and
adolescents to discover at what ages susceptibility reaches a level no
different from that for adults.  Furthermore, the potential for harm
to the musculoskeletal system caused by the physical demands of
different types of work during the growth periods of adolescence
needs greater attention.

•  Research on the most efficient and effective strategies to pro-
tect working children and adolescents, with an emphasis on primary
prevention of injury and other negative outcomes.
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APPENDIX

A

Sources of Information

The committee thanks the people listed below who, through
presentations, conversations, interviews, and the submission of writ-
ten materials, provided important information for our work.  Affili-
ations are those at the time of contact.

Darlene Adkins, The Child Labor Coalition
Sean Barnes, Maryland
Dorianne Beyer, National Child Labor Committee
Dara Carrera, Arlington, Virginia
Mary Carskadon, Brown University
Dawn Castillo, National Institute for Occupational Safety and

Health
Duncan Chaplin, Urban Institute
Shelley Davis, Farmworkers Justice Fund
Pierre D’Hemecourt, Boston Children’s Hospital
William Fern, Wage and Hour Division, U.S. Department of Labor
Susan Gallagher, Children’s Safety Network
Linda Golodner, National Consumers League
Andrew Golub, National Development and Research Institutes
Kathie Harris, University of North Carolina at Chapel Hill
Alesha Henry, Bowie, Maryland
Michael Horrigan, Bureau of Labor Statistics

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


268 PROTECTING YOUTH AT WORK

J.D. Hoye, National School-to-Work Office
Marjorie Ireland, University of Minnesota
James Jaccard, State University of New York at Albany
Guillermina Jasso, New York University
Richard Jessor, University of Colorado, Boulder
Bruce Johnson, National Development and Research Institutes
Jo Jones, University of North Carolina at Chapel Hill
Kevin Keaney, Office of Pesticide Programs, U.S. Environmental

Protection Agency
Art Kerschner, Jr., Wage and Hour Division, U.S. Department of

Labor
Jens Levy, Massachusetts Department of Public Health
Laura Lull, Association of Farmworker Opportunity Programs
Paul Martin, National Restaurant Association Education

Foundation
Keith Mestrich, American Federation of Labor-Congress of

Industrial Organizations
Diane Mull, Association of Farmworker Opportunity Programs
Tom Nardone, Bureau of Labor Statistics
Mary Overpeck, National Institute on Child Health and Human

Development
David Parker, Minnesota Department of Health
Linda Rosenstock, National Institute for Occupational Safety and

Health
Carol Runyan, Injury Prevention Research Center, University of

North Carolina
John Ruser, Bureau of Labor Statistics
Barbara Schneider, National Opinion Research Center
Carol Stack, University of California at Berkeley
Diane Wagener, National Center for Health Statistics
William Weil, Michigan State University
Patience White, George Washington University and National

Children’s Medical Center
Derek Williams, Bowie, Maryland
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APPENDIX

 B

Descriptions of Longitudinal Surveys

Dataset Name: National Education Longitudinal
Study of 1988 (NELS:88)

Principal Investigator: Aurora D’Amico, Jeffrey Owings
Investigator’s Institution: National Center for Education

Statistics
Data Collection Organization: National Opinion Research

Center (NORC) of the
University of Chicago

Purpose

The National Education Longitudinal Study of 1988 (NELS:88)
is the most recent in a series of longitudinal studies conducted by the
National Center for Education Statistics at the U.S. Department of
Education (also see the write-up on High School and Beyond).
NELS:88 is designed to assess trends in secondary school education,
focusing on the transition into and progress through high school, the
transition into postsecondary school and the world of work, and
family formation experiences.  Data from this study can be used to
examine educational issues such as tracking, cognitive growth, and
dropping out of school.
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Design

NELS:88 is a longitudinal study of a national probability sample
of eighth graders.  The base year student population excluded stu-
dents with severe mental disabilities, students whose command of
the English language was insufficient to understand survey materi-
als, and students with physical or emotional problems that would
limit their participation.

The survey used a two-stage stratified, clustered sample design.
The first stage, selection of schools, was accomplished by a complex
design involving two sister pools of schools.  The second stage in-
cluded selection of about 24 to 26 students per school.  At the
second stage, 93 percent of 26,435 selected students agreed to par-
ticipate.  Hispanic and Asian students were oversampled.

Data were collected via questionnaires from 24,599 students
from 1,057 public and private schools from all 50 states and the
District of Columbia in the base year.  Eighth graders participated in
group sessions at their schools where they completed student ques-
tionnaires and cognitive tests.  School administrator data were col-
lected from the senior school administrator (usually the principal or
headmaster).  For base year teacher data, each school was randomly
assigned two of four subject areas of interest (English, math, science,
social studies) and teachers were chosen who could provide data for
each student respondent in these two subjects.  Parent data were
obtained through the mail.

For the first (1990) follow-up, all students were surveyed in
schools containing ten or more eligible NELS:88 respondents.  Only
a sub-sample of students was surveyed in schools with fewer than
ten students.  Because 90 percent of students changed schools be-
tween eighth and tenth grade, it was necessary to sub-sample schools
in this way.  The 1990 sample size was more than 19,000 students,
and the 1992 sample size is about the same.

The sample was freshened in 1990 and 1992 to give 1990 tenth
graders and 1992 twelfth graders who were not in the eighth grade
in 1988 some chance of selection into the NELS:88 follow-up.  Such
students included primarily those who had skipped or repeated a
grade between 1988 and the follow-up year, and those who had
moved to the U.S. after 1988.  This freshening was conducted so that
the first and second follow-up samples were representative of U.S.
tenth graders in 1990 and U.S. twelfth graders in 1992.
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Periodicity

Base year data were collected in 1988 and included question-
naires from students, school administrators, and parents; teacher
ratings of students; and students’ achievement test scores.

The first follow-up of NELS:88 was conducted in 1990.  At this
time, data was collected by way of a student questionnaire (includ-
ing a brief new student questionnaire for new students who were
brought into the sample to preserve representativeness), a dropout
questionnaire (of base-year respondents who had since left school), a
student achievement test, a teacher questionnaire, and a school ad-
ministrator questionnaire.

A second follow-up was conducted in 1992.  Data come from
student (original and new) questionnaires, dropout questionnaires,
student achievement test scores, school administrator and teacher
questionnaires, and a parent questionnaire focusing on the financing
of postsecondary education.  In the second follow-up, only math and
science teachers for each student were surveyed.  Academic tran-
scripts were collected for each student.  The 3rd follow-up was
conducted in 1994, when the students were approximately two years
out of high school.  Education, work, and family formation charac-
teristics were included in this wave of the survey.  The fourth and
final follow-up will take place in 1997.

Content, Policy, and Research Issues

School administrator questionnaire:  school, student and teach-
ing staff characteristics, school policies and practices (e.g., admis-
sions, discipline, grading and testing structure), school governance
and climate, and school problems.

Teacher questionnaire:  impressions of the student, student’s
school behavior and academic performance, curriculum and class-
room instructional practices, school climate and policies, and teacher
background and activities.  The teacher questionnaire for the second
follow-up was only given to math and science teachers, who were
asked to rate their own professional qualifications and preparation.

Student questionnaire:  family background and characteristics
(including household composition, ethnicity, parental education, eco-
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nomic status), relationship with parents, unsupervised time at home,
language use, opinions about self, attitudes, values, educational and
career plans, jobs and chores, school life (including problems in
school, discipline, peer relations, school climate), school work (home-
work, course enrollment, attitudes toward school, grade repetition,
absenteeism), and extracurricular activities.  First follow-up included
similar content, as well as information about significant life events,
family decision making, and substance abuse.  The second follow-up
contained similar material, as well as plans for the future, money
and work, and an early graduate supplement which contained items
about reasons for graduating early and current employment and
enrollment.  The third follow-up includes information on education,
work, and family experiences.

Dropout questionnaire:  reasons for leaving school, school atti-
tudes and experiences, current activities (employment and educa-
tion), family background, future plans, self-opinion and attitudes,
substance abuse, money and work, family composition and events,
and language use.

Parent questionnaire:  marital status, household composition,
employment, ethnicity, religion, child’s school experiences and at-
tendance, child’s family life (activities, rules and regulations) and
friends, opinion about and contact with child’s school, child’s dis-
abilities, educational expectations for child, financial information,
and educational expenditures.  The second follow-up questionnaire
included additional brief questions about neighborhood quality and
some supplemental questions for parents new to NELS:88.

Student achievement tests:  reading, math, science, and history/
citizenship tests were administered in all waves.

New student supplement:  provides brief information about lan-
guage, ethnicity, objects in the home, parents’ employment, and
grade repetition.

School effectiveness study (SES):  was added to the first follow-
up to provide a probability sample of tenth-grade schools, with a
sizable and representative within-school sample of students, through
which longitudinal school-level analysis could be conducted.  Two
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hundred and forty-eight schools participated in the first follow-up
SES, and the second follow-up SES returned to 247 of those schools.

Transcript files and course offerings:  in the second follow-up,
complete high school records were collected for 1) students attend-
ing sampled schools in the spring of 1992; 2) all dropouts, dropouts
in alternative programs, and early graduates, regardless of school
affiliations; and 3) triple ineligibles enrolled in the twelfth grade in
the spring of 1991, regardless of affiliation.  Triple ineligibles are
1988 eighth grades who were ineligible for the base year, first fol-
low-up, and second follow-up surveys due to a mental or physical
disability or language barrier.  The course offering component pro-
vides curriculum data from second follow-up school effectiveness
study schools.

Because questionnaires were not identical at each wave, all of the
information described above and indicated in the checklist is not
available for every wave.

The longitudinal design of this study permits the examination of
change in young people’s lives and the role of schools in promoting
growth and positive life outcomes.  For example, NELS:88 data can
be used to investigate the transition from middle school to secondary
school, the students’ academic growth over time, the features of
effective schools, the process of dropping out of school as it occurs
from eighth grade on, the role of the school in helping disadvantaged
students, the school experiences and academic performance of lan-
guage minority students, and factors associated with attracting stu-
dents to the study of mathematics and science.

Contact

Aurora D’Amico
National Center for Education Statistics
555 New Jersey Avenue, N.W.
Washington, D.C.  20208
(202) 219-1365
Aurora_D’Amico@ed.gov

Source:  National Research Council Workshop on Longitudinal Re-
search on Children, September 12-13, 1997, Washington, D.C.
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Dataset Name: National Longitudinal Study of
Adolescent Health (Add Health)

Principal Investigator: J. Richard Udry
Investigator’s Institution: University of North Carolina at

Chapel Hill
Data Collection Organization: National Opinion Research

Center (NORC) of the
University of Chicago

Purpose

The National Longitudinal Study of Adolescents was designed to
assess the health status of adolescents and explore causes of their
health-related behaviors, focusing on multiple contexts or environ-
ments (both social and physical) in which they live.  The study was
predicated on the idea that adolescents’ health is a result of social
environment, health-related behaviors, and individual strengths and
weaknesses.  Each of these areas are explored in the study.

Design

Add Health is a longitudinal study of adolescents in grades 7
through 12.  The study used a school-based clustered sampling de-
sign.  Using a stratified, random sample of all high schools (defined
as schools that included 11th grade and had at least 30 students) in
the United States, 80 high schools were selected.  A feeder school—
a school that sent graduates to the high school and that included a
7th grade—was also recruited in each community.  Because some
high schools spanned grades 7 to 12, and therefore, acted as their
own feeder schools, the core study had a total sample of 134 schools.

A self-administered questionnaire was filled out by all students
present on the day of administration at each of the 134 schools
during the 1994-1995 school year.  Over 90,000 adolescents com-
pleted an in-school questionnaire.

A nationally-representative core sample of 12,105 adolescents
was selected from the students in the selected schools for in-home
interviews.  Special oversamples of blacks, Chinese, Cubans, Puerto
Ricans, disabled, and siblings also received in-home interviews.  In
addition, all students in two large schools and 14 small schools were
interviewed at home.  A total of 21,000 in-home interviews were
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completed in the 1994-1995 school year.  Data were also collected
from school administrators and parents.

A second wave of follow-up in-home interviews was conducted
in the spring of 1996.

Periodicity

The baseline in-school questionnaires and school administrator
questionnaires were completed between September 1994 and April
1995.  The first wave of in-home interviews and the parent question-
naires were completed between April and December 1995.  A second
wave of school administrator questionnaires were completed be-
tween May and June 1996.  The second wave of in-home interviews
took place between April and August 1996.

Content, Policy, and Research Issues

In-school questionnaire:  social and demographic characteristics
of respondents, education and occupation of parents, household
structure, risk behaviors, expectations for the future, self-esteem,
health status, friendships, school-year extracurricular activities.

In-home interview:  health status, health facility utilization, nu-
trition, peer networks, decision-making processes, family composi-
tion and dynamics, educational aspirations and expectations, em-
ployment experience, the ordering of events in the formation of
romantic partnerships, sexual partnerships, substance use, and crimi-
nal activities.  An abridged version of the Peabody Picture Vocabu-
lary Test was also administered.

School administrator questionnaire:  school policies and proce-
dures, teacher characteristics, health service provision or referral,
student body characteristics, dress codes, and security procedures.

Parent questionnaire:  inheritable health conditions; marriages
and marriage-like relationships; neighborhood characteristic;, in-
volvement in volunteer, civic, or school activities; health-affecting
behaviors; education and employment; household income and eco-
nomic assistance; parent-adolescent communication and interaction;
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and parent’s familiarity with adolescent’s friends and friends’ par-
ents.

Neighborhood/Community context:  demographic and house-
hold characteristics; labor force participation and unemployment;
income and poverty; social integration/disintegration; availability
and utilization of health services; social programs and policies; and
crime.  This information was gathered from a variety of sources,
such as U.S. Census, the Centers for Disease Control and Prevention,
the National Center for Health Statistics, the Federal Bureau of In-
vestigation, the National Council of Churches, and other published
data bases.

Contact

J. Richard Udry
Kenan Professor of Maternal and Child Health and Sociology
Carolina Population Center
University of North Carolina
Chapel Hill, NC 97516-3997
udry@unc.edu

or

Jo Jones
Project Manager
Carolina Population Center
University of North Carolina at Chapel Hill
jo_jones@unc.edu

Research collaborators include:

Karl E. Bauman, Health Behavior and Health Education,
University of North Carolina, Chapel Hill
Peter S. Bearman, Sociology, University of North Carolina,
Chapel Hill
John O.G. Billy, Battelle, Seattle
Robert W. Blum, Pediatrics, University of Minnesota
William R. Grady, Battelle, Seattle
Kathleen Mullen Harris, Sociology, University of North
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Carolina, Chapel Hill
James J. Jaccard, Psychology, State University of New York at
Albany
Michael D. Resnick, Public Health and Pediatrics, University of
Minnesota
David C. Rowe, Family Studies, University of Arizona

Source:  Bearman, P.S., J. Jones, and J.R. Udry.  1997.  Longitudinal
Study of Adolescent Health:  Research Design.  Available at http://
www.cpc.unc.edu/projects/addhealth/design.html; also available at
http://www.cpc.unc.edu/projects/addhealth/addhealth_home. html.
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Dataset Name: National Longitudinal Survey of
Youth, 1979 (NLSY)

Sponsoring Organization: Bureau of Labor Statistics, U.S.
Department of Labor

Program Director: Michael Horrigan
Data Collection Organization: National Opinion Research

Center (NORC) of the
University of Chicago

Purpose

To study in detail the life course experience of a large, nation-
ally-representative sample of young Americans, and to allow analy-
sis of the differences in life course experiences of such groups as
women, Hispanics, blacks, and the economically disadvantaged.

Design

The NLSY has three subsamples:  a cross-sectional sample of
6,111 youth designed to be representative of the noninstitutionalized
civilian segment of young people living in the United States in 1979
and born between January 1, 1957 and December 31, 1964; a supple-
mental sample of 5,295 youth designed to oversample Hispanic,
black, and economically disadvantaged youth living in the United
States in 1979 and born between January 1, 1957 and December 31,
1964; and a sample of 1,280 youth designed to represent the popu-
lation born between January 1, 1957 and December 31, 1961 and
who were enlisted in the military as of September 30, 1978.

Personally-administered interviews were conducted annually
from 1979 through 1986.  Due to budget constraints in 1987, a
more limited telephone interview was conducted that year.  Personal
interviews resumed in 1988.  In 1993, paper and pencil interview
instruments were replaced with computer-assisted interviewing.

Periodicity

Annually.  The first interviews were conducted in 1979.
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Content, Policy, and Research Issues

Initial survey (1979):  family background, knowledge of the
world of work, a retrospective evaluation of labor market experi-
ence, the influence of significant others, and an abbreviated Rotter
locus of control scale.

Subsequent surveys:  job search methods, migration, attitudes
towards work, educational/occupational aspirations and expecta-
tions, school discipline, self-esteem, child care, pre- and post-natal
health behaviors, drug and alcohol use, delinquency, time use, AIDS
knowledge, childhood residence, and neighborhood problems.  Re-
spondents have also been the subjects for a number of special sur-
veys.

Major data elements available in NLSY:  demographic and fam-
ily background characteristics, household composition, educational
status and attainment, high school experiences, aptitude and intelli-
gence scores, nongovernment vocational/technical training, govern-
ment training and jobs, military experience, labor market activity
and transitions, detailed work histories, marital history, fertility,
child care, income and assets, health, alcohol and substance use,
illegal activities, attitudes and aspirations, geographic information,
detailed geocode data files, and geographic proximity/mobility
matches.

Contact

Michael W. Horrigan
National Longitudinal Surveys
Suite 4945
2 Massachusetts Avenue NE
Washington, DC  20212-0011

Source:  NLSY79 Overview.  Available at http://stats.bls.gov/
nlsyouth.html.
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Dataset Name: National Longitudinal Survey of
Youth 1997

Sponsoring Organization: Bureau of Labor Statistics, U.S.
Department of Labor

Data Collection Organization: National Opinion Research
Center

Program Director: Michael Horrigan

Purpose

To provide information about young people making the transi-
tion into the labor market and into adulthood and career and family
formation.  The data will improve understanding of how different
youths negotiate the transition and help researchers identify the an-
tecedents and causes for youths who experience difficulties making
the transition from school to work.

Design

A representative national sample of approximately 10,000 youth
ages 12-16 years old on December 31, 1996.  Black and Hispanic
persons will be oversampled to permit racial and ethnic compari-
sons.

Periodicity

Annually.  First round of interviews from February to Septem-
ber, 1997.

Content, Policy and Research Issues

Data are collected on the cognitive, social, and emotional devel-
opment of young people.  In the initial survey both a parent and a
youth interview are administered.  Questions are asked about family
background, marital and employment history, health, income and
assets.  Both interviews have self-administered portions providing
data on issues such as smoking, drinking, dating, religious beliefs,
depression, and expectations.  Information will also be obtained
from school administrators and from school transcripts.  A math test
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will be administered to ninth graders in the survey.  The Armed
Services Vocational and Aptitude Battery will be used to assess the
respondents aptitude, achievement and career interests.

Contact

Michael W. Horrigan
National Longitudinal Surveys
Suite 4945
2 Massachusetts Ave. N.E.
Washington, DC 20212-0011

Source:  National Research Council Workshop on Longitudinal Re-
search on Children, September 12-13, 1997, Washington, D.C.
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Dataset Name: Monitoring the Future:  A
Continuing Study of the
Lifestyles and Values of Youth

Principal Investigator: Jerald G. Bachman,
John Schulenberg

Investigator’s Institution: Institute for Social Research,
The University of Michigan

Data Collection Organization: Survey Research Center,
Institute for Social Research,
The University of Michigan

Purpose

To assess the changing lifestyles, values, and preferences of youth
in the United States on a continuing basis.  Study results are used to
monitor trends in substance use and abuse, monitor progress toward
Goal 7 (safe, disciplined, and alcohol- and drug-free schools) of the
Goals 2000 National Education Goals, and to monitor progress
toward national health goals.

Design

A multi-stage random sampling procedure is used to select a
representative nationwide sample of 8th, 10th, and 12th grade stu-
dents.  Data are collected in the spring of each year in approximately
420 public and private high schools and middle schools to provide a
representative cross-section of students in the coterminous United
States at each grade level.  Each year current 8th, 10th, and 12th
graders are presented with the same set of questions to see how
answers change over time.  A sample from each 12th grade class has
been followed biannually since 1976 using a mail questionnaire.

The design permits examination of four kinds of change:  changes
in particular years reflected across all age groups; developmental
changes that show up consistently from year to year; consistent dif-
ferences among class cohorts over time; and changes linked to envi-
ronment or role transitions.
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Periodicity

Annually.  Beginning in 1975, approximately 16,000 high school
seniors were surveyed each year.  In 1991, 8th and 10th grade stu-
dents were added to the sample for annual surveys.  Subsamples of
seniors from previously participating classes receive follow-up ques-
tionnaires by mail biannually.

Content, Policy, and Research Issues

Drug and alcohol use, attitudes towards drugs, availability of
drugs, cigarette use, attitudes towards cigarettes, availability of ciga-
rettes, demographic information, grades, hours of work per week,
amount of pay for work, parents’ education, college plans, high
school curriculum, sleep, breakfast eating, exercise, dating, delin-
quency, life satisfaction, truancy, interpersonal aggression, victim-
ization, and self-esteem.

Contact

Monitoring the Future
Institute for Social Research
The University of Michigan
P.O. Box 1248
Ann Arbor, MI  48106

Source:  The Monitoring the Future Study.  Available at http://
www.isr.umich.edu/src/mtf/purpose.html.
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Dataset Name: Panel Survey of Income
Dynamics

Principal Investigator: Sandra L. Hofferth,
Frank P. Stafford

Investigator’s Institution: University of Michigan
Data Collection Organization: Survey Research Center,

Institute of Social Research,
The University of Michigan

Sponsoring Organizations: National Science Foundation;
Office of the Assistant Secretary
for Planning and Evaluation,
Department of Health and
Human Services; Department of
Labor; the National Institute on
Aging; and the National
Institute of Child Health and
Human Development

Purpose

The study, begun in 1968, gathers information on the dynamic
aspects of economic and demographic behavior of a representative
sample of U.S. individuals (men, women, and children) and the fam-
ily units in which they reside.

Design

The study’s original 5,000 households constitute a national prob-
ability sample of U.S. households as of 1967.  In 1990, a representa-
tive national sample of 2,000 Latino households, differentially
sampled to provide adequate numbers of Puerto Rican, Mexican-
American, and Cuban American households, was added to the
sample.  All members of these original households are tracked, in-
cluding those who leave to form separate family units.  Children
born to members of an original-sample member are classified as
sample members and are eligible for tracking as separate family units
when they set up their own households.  Ex-spouses and other adult
sample members who move out of a PSID family unit are also tracked
to their new family unit.  This procedure replicates the population’s
family-building activity and produces a dynamic sample of families
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each year.  This design is responsible for the increase in the number
of family units studied from 7,000 in 1990 to almost 8,700 in 1995.
Information is gathered about all persons residing in the family unit,
but in most waves there is only one respondent per family unit.  As
of 1995, information had been collected about more than 50,000
individuals spanning as much as 28 years of their lives.

Periodicity

Annually.

Content, Policy, and Research Issues

The general design and content of the study has remained largely
unchanged, with a central focus on economics and demographic
events.  The major core topics covered are income sources and
amounts, poverty status, public assistance, other financial matters,
family structure and demographic measures (e.g., marital status,
births and adoptions, children forming households), labor market
participation, housework time, housing, geographic mobility, socio-
economic background, and general health.  Beginning in 1985, com-
prehensive retrospective fertility and marriage histories of individu-
als in the households have been assembled.  Supplemental topics
have been investigated in depth in various years.  Supplemental top-
ics include education, military combat experience, health, kinship
networks, and wealth.

Contact

PSID Staff
Institute of Social Research
University of Michigan
Ann Arbor, MI 48106
PSID_Staff@umich.edu

Source:  PSID homepage.  Available at http://www.isr.umich.edu/src/
psid/.
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Dataset Name: National Survey of Families and
Households

Sponsoring Organization: National Institute of Child
Health and Human
Development, U.S. Department
of Health and Human Services

Program Director: V. Jeffrey Evans, National
Institute of Child Health and
Human Development

Data Collection Organization:

Purpose

To study family processes and transitions, viewing family rela-
tionships in the context of other adult roles and opportunities.

Design

The original 1987-88 sample included 13,000 households.
Double samples were taken from black and Hispanic households,
single-parent families, cohabiting and newly married couples, and
households with stepchildren.  In person interviews were conducted
with a randomly chosen adult over age 18.  Self-administered sur-
veys were given to the respondent and the respondent’s spouse or
partner.  In the 1993-94 follow-up survey, brief interviews were also
completed with children who age 5 or older in the initial survey.
Selected children and parents who had divorced or left the original
family were followed and surveyed.

Periodicity

First wave of interviews in 1987 to 1988.  Follow-up interviews
in 1993 to 1994.  No future follow-ups are currently planned, how-
ever the families are being tracked to allow for further study.
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Content, Policy, and Research Issues

Childhood family experience, cohabitation and marital histories,
current living arrangements, husband-wife relationships, and par-
ent-child relationships.

Contact

V. Jeffrey Evans
Demographic and Behavioral Sciences Branch
National Institute of Child Health and Human Development
6100 Executive Boulevard
Bethesda, MD  20892-7510

Sources:  National Research Council, 1995, Integrating Federal Sta-
tistics on Children:  Report of a Workshop.  Washington, D.C.:
National Academy Press.

Demographic and Behavioral Sciences Branch, National Insti-
tute of Child Health and Human Behavior, 1995, Report to the
NACHHD Council, January 1995.  Available at http://www.nih.gov/
nichd/html/report/Jan95.htm.
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Dataset Name: New Immigrant Pilot Survey
(NIPS)

Sponsoring Organization: National Institutes of Health
Immigration and Naturalization
Service
National Science Foundation

Data Collection Organization: National Institutes of Health
U.S. Immigration and
Naturalization Service

Principal Investigator(s): Guillermina Jasso,
New York  University
Douglas S. Massey,
University of Pennsylvania
Mark R. Rosenzweig,
University of Pennsylvania
James P. Smith,
Rand Corporation

Purpose

The NIS Pilot Study has three aims:  (1)  to assess the cost-
effectiveness of alternative methods for locating and maximizing the
initial response rates of sampled immigrants; (2)  to explore the
costs, feasibility, and effectiveness of alternative methods of tracking
over time sampled immigrants after their initial contacts that will
permit a longitudinal survey of a highly mobile population with
minimal attrition; and (3)  to obtain immediately useful information
from the NIS pilot that would both aid in the design of survey
instruments for the full survey and that would provide new and
important information on recently-admitted immigrants.

Design and Periodicity

The NIS Pilot Study consists of a baseline survey, a three-month
follow-up of half of the original sample, a six-month follow-up of all
original sample members, and a one-year follow-up, also of all origi-
nal sample members.

The sampling frame for the NIS Pilot Study consists of all per-
sons who were admitted to legal permanent residence during the
months of July and August of 1996.  Because children are quite
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numerous among immigrants and because employment-based immi-
grants, in whom there is great interest, are a relatively small cat-
egory, a stratified random sample was drawn, undersampling chil-
dren and oversampling the employment-based.

Content

There are two types of data that are pertinent.  The first is data
on the usual sociodemographic and economic characteristics and
activities, so that immigrants and their children can be compared
with native-born persons.  The second is data on characteristics and
behavior unique to immigrants.  The first type of data include mari-
tal and employment histories, and the second type include migration
and language-acquisition histories.

Contact

Guillermina Jasso
Department of Sociology
New York University
Mail Code 0831
269 Mercer Street, #412
New York, NY  10003

Source:  National Research Council Workshop on Longitudinal Re-
search on Children, September 12-13, 1997, Washington, D.C.
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Biographical Sketches of
Committee Members and Staff

DAVID H. WEGMAN, M.D. (chair), is professor and chair, Depart-
ment of Work Environment at the University of Massachusetts at
Lowell.  His research focuses on epidemiological studies of occupa-
tional respiratory disease, musculoskeletal disorders, and cancer.  He
has also written on public health and health policy issues, such as
hazard and health surveillance, methods of exposure assessment for
epidemiologic studies, the development of alternatives to regulation,
and the use of participatory methods to study occupational health
risks.  He is coeditor with Barry Levy of one of the standard text-
books in the field, Occupational Health:  Recognition and the Pre-
vention of Work-Related Disease, the third edition of which was
published in 1995.  His recent work has focused on developing
methods to study subjective outcomes, such as respiratory or irritant
symptom reports, and on the health and safety risks among con-
struction workers.  He received a B.A. degree from Swarthmore
College and M.D. and M.Sc. degrees from Harvard University.

JAMES V. BRUCKNER is professor of pharmacology and toxicol-
ogy, College of Pharmacy, and director of the Interdisciplinary Pro-
gram in Toxicology at the University of Georgia.  His primary re-
sponsibilities include implementation of an active research program
and promotion of the development of a graduate program in toxicol-
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ogy.  His current research concerns the basic questions which impact
on toxicity risk and assessment using physiologically based pharma-
cokinetics models.  He holds B.S. and M.S. degrees from the Univer-
sity of Texas at Austin College of Pharmacy and a Ph.D. degree from
the University of Michigan.

MICHAEL I. COHEN is professor and chair of the Department of
Pediatrics at Albert Einstein College of Medicine/Montefiore Medi-
cal Center.  He held a postdoctoral fellowship from the National
Institutes of Health at Einstein before beginning his career in explor-
ing the issues of adolescent development.  He is the former president
and chief executive officer of the Montefire Medical Center in New
York, served on the Council on Adolescent Development of the
Carnegie Corporation of New York, and was vice-chair of an advi-
sory committee on adolescent health to the Office of Technology
Assessment, U.S. Congress.  He is a member of the Institute of Medi-
cine, and a trustee of Foundation for Child Development.  He has an
M.D. degree from Columbia University and did his pediatric train-
ing at Babies Hospital in New York.

NANCY A. CROWELL (study director) is a staff officer with the
Commission on Behavioral and Social Sciences and Education of the
National Research Council/National Academy of Sciences. She serves
on the staff for the Board on Children, Youth, and Families and the
Committee on Law and Justice, and she previously staffed National
Research Council studies on violence against women, family vio-
lence, risk communication, and policy implications of greenhouse
warming.  Training as a pediatric audiogist, Crowell worked in a
demonstration project for preschool hearing impaired children and
their families at Ball State University.  She also worked on several
political campaigns and for a political polling and consulting firm
prior to joining the National Research Council staff.  She holds B.S.
degrees in mathematics and French from St. Lawrence University
and an M.A. in audiology from Vanderbilt University.

LETITIA K. DAVIS is director of the Occupational Health Surveil-
lance Program in the Massachusetts Department of Public Health,
where she works to develop state-based surveillance systems for
work-related illnesses and injuries.  She has overseen the formation
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of a physician reporting system for occupational disease, the Massa-
chusetts Occupational Lead Registry, a comprehensive surveillance
system for traumatic occupational fatalities, and an experimental
surveillance system for work-related injuries to children and adoles-
cents.  She has also conducted a number of epidemiological studies
and oversees a variety of health and safety educational activities,
including a pilot community-based intervention project to enhance
the health and safety of young workers.  She serves as a visiting
lecturer on occupational health at the University of Massachusetts at
Lowell, is a member of the Board of Scientific Counselors of the
National Institute for Occupational Safety and Health, and has re-
cently served on the Massachusetts Attorney General’s Task Force
on Child Labor.  She holds a B.A. degree from the University of
California at Berkeley, an Ed.M. degree from the Harvard School of
Education, and a Sc.D. degree from the Harvard School of Public
Health.

PETER DORMAN is a faculty member at Evergreen State College.
His teaching experience includes micro- and macroeconomic theory
and environmental and resource economics.  He has published vari-
ous book and articles on markets and economics, including Markets
and Mortality:  Economics, Dangerous Work, and the Value of
Human Life and The Effect of Free Trade on Contingent Work in
Michigan (with K. Roberts and D. Hyatt).  His current research
concerns trade, international labor standards, and global labor mar-
kets; occupational safety and health in contingent employment; and
the information structure of organizations and economic regulation.
He holds a B.A. degree from the University of Wisconsin and a Ph.D.
degree from the University of Massachusetts.

SANFORD M. DORNBUSCH is a Reed-Hodgson Professor of hu-
man biology, sociology, and education, emeritus, at Stanford Uni-
versity, where he currently serves as chair of the Advisory Board of
the Stanford Center on Adolescence.  He previously was on the
faculty of the University of Washington and Harvard University.  He
was the first sociologist to be chair of three sections of the American
Sociological Association (social psychology, methodology, and edu-
cation) and was the first nonpsychologist to be elected president of
the Society for Research on Adolescence.  At Stanford he won the
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Gores Award for excellence in teaching and has been elected presi-
dent of the Academic Senate, Advisory Board, and the Bookstore
and Faculty Club.

STEPHEN F. HAMILTON is professor of human development at
Cornell University and codirector of the Cornell Youth and Work
Program.  His primary concerns are with adolescent development
and education, particularly the interaction of school, community,
and work during the transition from adolescence to adulthood.  His
study of Germany’s apprenticeship system led Apprenticeship for
Adulthood: Preparing Youth for the Future, which contrasted the
transition from school to career of non-college youth in the United
States and Germany and recommended adaptation of elements of
apprenticeship in the United States.  To test those recommendations,
he initiated a youth apprenticeship demonstration project in Broome
County, New York.  The book and demonstration project helped to
shape the School-to-Work Opportunities Act of 1994.  He received a
B.A. degree in history from Swarthmore College and a Master of
Arts in Teaching degree from Harvard, then taught for 3 years in a
Washington, D.C., vocational high school before returning to
Harvard, where he received a Ph.D.

BARBARA C. LEE is a senior scientist with the Marshfield Medical
Research Foundation in Wisconsin, where she directs programs dedi-
cated to child safety for the National Farm Medicine Center.  She is
the director of the National Children’s Center for Rural and Agricul-
tural Health and Safety, funded by the National Institute for Occu-
pational Safety and Health and the federal Maternal and Child
Health Bureau.  She chaired the National Committee for Childhood
Agricultural Injury Prevention, which developed a national action
plan that was endorsed and supported by the U.S. Congress in 1996,
and she serves on several advisory boards and committees.  With
funding from private and public sources, she is responsible for a
number of research, education, public policy and program evalua-
tion initiatives that address health and safety for children and ado-
lescents who live, play, and work in rural and agricultural settings.
She is a past president of the National Institute for Farm Safety.  She
holds nursing degrees from the College of St. Teresa (B.S.N.), the
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University of Wisconsin-Eau Claire (M.S.N.), and the University of
Wisconsin-Milwaukee (Ph.D.).

JEYLAN T. MORTIMER is professor of sociology at the University
of Minnesota and director of the Life Course Center.  She has con-
ducted a series of longitudinal research projects related to the social
psychology of work, including studies of occupational choice, voca-
tional development in the family and work settings, psychological
change in response to work, job satisfaction, work involvement, and
the link between work and family life.  Since 1987 she has directed
the Youth Development Study, an ongoing longitudinal examination
of the effects of early work experience on students and its implica-
tions for mental health, adjustment, and achievement as they ma-
ture.   The interrelations of adolescent work and family life are
examined in her book, Adolescents, Work, and Family:  An
Intergenerational Development Analysis (with M. Finch).  She is
now studying the effects of adolescent work on the timing and pat-
terning of markers of transition to adulthood.  She is past chair of
the Social Psychology Section and current chair of the Sociology of
Children Section of the American Sociological Association and a
fellow of the American Association for the Advancement of Science.
She holds a B.A. degree from Tufts University and M.A. and Ph.D.
degrees from the University of Michigan.

LINDA RAE MURRAY is a practicing physician in the Division of
Occupational Medicine at Cook County Hospital in Chicago.  She
previously served as medical director of the Near North Health Ser-
vice Corporation in Chicago.  She is on the Board of Health and
Medicine Policy Research Group and a member of the American
Public Health Association.  She holds a B.S. degree from the Univer-
sity of Illinois, a Master of Public Health degree from the School of
Public Health, University of Illinois, and an M.D. degree from the
Abraham Lincoln School of Medicine.

SUSAN H. POLLACK is an assistant professor in the Department of
Pediatrics and Preventive Medicine and Environmental Health and
at the Kentucky Injury Prevention and Research Center at the Uni-
versity of Kentucky College of Medicine.  She is principal and re-
search associate for the Behavioral Research Aspects of Safety Health
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Working Group.  She serves as chair for the Pediatric and Adolescent
Injury Committee, Injury Control, and Emergency Health Services
Section and on the National Committee for Childhood Agricultural
Injury Prevention. She holds a B.S. degree from Smith College, an
M.S. degree from Georgetown University, and an M.D. degree from
Eastern Virginia Medical School.

MICHAEL A. SILVERSTEIN is assistant director for Industrial
Safety and Health with the Washington State Department of Labor
and Industries, a job that includes responsibility for the state’s occu-
pational safety and health programs.  He recently completed a 2-
year assignment as director of Policy for the Occupational Safety
and Health Administration in Washington, D.C.  Prior to these gov-
ernment positions, Silverstein worked for 15 years on a wide range
of issues with the United Automobile Workers Union in Detroit,
Michigan, as assistant director for occupational safety and health.
Silverstein is a member of the editorial board of the Journal of Occu-
pational and Environmental Medicine and has authored numerous
articles in the areas of occupational edpidemiology and occupational
safety and health policy.  A board-certified specialist in occupational
medicine, he holds degrees from Harvard College, Stanford Medical
School, and the School of Public Health at the University of Michi-
gan.

DORIS P. SLESINGER is a professor in the Department of Rural
Sociology, University of Wisconsin-Madison, and an extension soci-
ologist in University of Wisconsin-Extension.  She has served as
chair of the department and codirector of the Applied Population
Laboratory.  She has served on the Health Services Developmental
Grants Review Committee of the Agency for Health Care Policy and
Research and on the editorial board of the Journal of Rural Health.
Her research and publications include medical utilization patterns
and health status of rural and minority populations, including farm
families, migrant farmworkers, and the Amish.  She has published a
monograph on mothercraft and infant health and numerous demo-
graphic works on various minority populations in Wisconsin.  Her
current research concerns health and injuries, including pesticide
exposure, among migrant farmworkers and their children and access
to health insurance of Wisconsin farm families and the self-employed.
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She holds degrees in sociology from Vassar college (A.B.), the Uni-
versity of Michigan (M.A.), and the University of Wisconsin (Ph.D).

LAURENCE STEINBERG is a professor in the Department of Psy-
chology at Temple University and director of the MacArthur Foun-
dation Research Network on Adolescent Development and Juvenile
Justice.  His research has focused on psychological development,
education, and mental health during adolescence and on the part-
time employment of school-aged youth.  A fellow of the American
Psychological Association and president of the Society for Research
on Adolescence, he has served on the editorial boards of Child De-
velopment and Developmental Psychology and as a consultant to the
Carnegie Council on Adolescence.  He is the author of numerous
articles on adolescent development and behavior and the coauthor
(with Ellen Greenberger) of When Teenagers Work: The Psychologi-
cal and Social Costs of Adolescent Employment and Beyond the
Classroom: Why School Reform Has Failed and What Parents Need
to Do.  He holds an A.B. degree in psychology from Vassar College
and a Ph.D. in developmental psychology from Cornell University.

ANTHONY J. SURUDA is director of occupational medicine and
associate professor in the Department of Family and Preventive
Medicine at the University of Utah School of Medicine.  He directs
the Occupational Medicine Clinic and provides patient care consul-
tations and recommendations to employees and unions concerning
work-related illnesses and injuries.  Licensed in Utah and Colorado,
he is a member of the American College of Occupational and Envi-
ronmental Medicine and the American Public Health Association.
He holds degrees from St. Peters College (B.S.), Johns Hopkins Uni-
versity School of Hygiene and Public Health (M.P.H.), and Johns
Hopkins University School of Medicine (M.D.).

ELLEN G. WIDESS is the executive director of Lead Safe California,
a nonprofit, public interest organization dedicated to preventing
childhood lead poisoning.  Previously, she directed the Pesticide Unit
of California’s Occupational Safety and Health Administration and
the Texas Pesticide Regulatory Program.  She has also taught envi-
ronmental and occupational health law at the University of Califor-
nia-Berkeley and at the University of Texas Law School.  Her writing
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includes a chapter on pesticide poisoning and regulation in Occupa-
tion Disease and Injury (1991) and a chapter on neurotoxic pesti-
cides and farmworker exposure in Neurotoxicity:  New Develop-
ments in Neuroscience (1990).  She is on the board of directors of
the Alliance to End Childhood Lead Poisoning and a member of the
Task Force on Lead Based Paint Hazard Reduction and Financing of
the U.S. Department of Housing and Urban Development.  She is a
member of the California Bar, the California Public Health Associa-
tion-North, and the American Public Health Association.  She re-
ceived an A.B. degree from the University of California at Berkeley
and a J.D. degree from the university’s Boalt Hall School of Law.
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Accidents, see Injuries
Administrative Procedures Act, 168
Adolescents, 3, 21, 110-140

agricultural sector, 13, 143-145,
149, 156, 158, 229

defined, 19
demonstration projects, 189-190,

222
developmental processes, 2, 3, 4-5,

6, 88-89, 91-97, 108, 110,
139-140, 213, 226, 236

disabled, 51, 73-74
educational attainment and work, 3,

96-97, 115-120, 124
post-secondary education, 3, 51,

116-124 (passim), 138, 140,
188

hours of work, 11, 39-43, 95-97,
111, 112, 114, 115, 123-134
(passim), 162, 166, 167, 226

 sleep needs and, 11, 95-97, 130
illegal employment, 8, 48-49, 52,

180-183, 216-217, 219, 233-
234

criminal enterprises, 20, 49, 138
fatalities, 88, 107-108
fines, 181, 182, 183, 232-233
immigrants, 52
poverty and, 137-138

immigrants, 52
injuries, 53-54, 58-71, 73-76, 87-

88, 98-99, 102-103
fatal, 4, 77-83, 101, 106

longitudinal studies, 15, 32, 34-39,
113-114, 118, 132, 235, 269-
289; see also specific studies

motivation, 25, 119, 134-135
occupational health training, 4-5, 9-

10, 86, 87-88, 101-102, 184-
192, 221-223

personal development, see
Psychosocial factors

physical and biological development
of, 19, 88, 91-97, 110

sleep and, 11, 95-97, 130, 140,
156

poor, 134-138
problem behavior, 4, 11, 114, 131-

134, 139-140, 226
runaway or homeless, 48

Index
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school-to-work programs, 10, 30,
119-120, 163, 186-189, 190,
217

school-to-work relationship; see
School-to-work relationship

sleep needs, 11, 95-97, 130, 140,
156

urban/rural differences, 38, 69, 127-
128, 131, 137-138

vocational attainment and work, 3,
17, 51, 120, 121-125, 138,
139, 212, 226

workers’ compensation, 57, 58, 60-
67, 73-74

work force estimates, 2, 3, 17, 31-
32, 33-35, 41-45, 47

agriculture, 143-144
sectoral breakdowns, 3, 4, 31-32,

33-35, 41-48 (passim)
Adults

effects of childhood work on, 111-
112

employment, 3, 17, 51, 120, 121-
125, 138, 139, 212, 226

health, 12, 83
injuries, 4, 88
occupational health training, 88,

185
see also Parents

African Americans, 33, 49, 123, 135,
150

Age factors, 220
agricultural sector, 13, 144-145,

149, 156, 229
minimum working age, 157, 158,

164, 167
disabled, 51
employment of young children, 8
federal law, 5, 12, 14, 21
hazardous work, 13, 71, 169-171,

185, 229
historical perspective, 20-21
hours of work 5, 11, 12, 18, 21, 38-

40, 45, 69-71, 105, 115, 157-
158, 162, 164-167

injuries, 70-71, 74, 77, 81, 83, 90-
91, 99, 101, 104, 108

international perspective, 28
likelihood of employment and, 33
minority groups, 49
sleep needs, 95-96
work site segregation, 125
see also Adolescents; Minimum

working age; Young children
Agricultural sector, 3, 13-14, 30, 141-

161
adolescents, 13, 143-145, 149, 156,

158, 229
age factors, 13, 144-145, 149, 156,

229
minimum working age, 157, 158,

164, 167
attitudes of workers, 146
CPS, 144
economic factors, general, 142, 151
family farms, 2, 13-14, 20, 141-

152, 158, 159, 160, 164, 165,
167, 170, 171

defined, 143
Fair Labor Standards Act, 152, 157,

158, 160, 164, 165, 167, 178,
218

fatalities, 3, 4, 152-153
gender factors, 146-147, 150, 152,

153
hazardous work, 13, 14, 145, 149,

151, 157-159, 163-164, 168,
170, 171, 174-175, 228-229,
230-231

hazardous orders, 13, 157, 158-
160, 167-168, 170, 171, 229

machinery, 142, 148, 149, 157-
159, 160, 170

health hazards surveillance, 83-84
historical perspectives, 142-143,

146-148, 149-150
immigrants, 146, 148, 150

hours of work, 13, 155-156, 158,
160-161, 164, 165, 227-228

illegal employment, 181
injuries, 3, 4, 54-55, 58-63, 66-69,

78-81, 104, 106, 107, 142,
143, 145, 149, 152-153, 160,
190-191
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job skills, 140, 151, 156
migrant workers, 8, 84
National Agricultural Workers

Survey, 144, 150-151, 156
NIOSH role, 153, 190, 232
noise, 84
occupational diseases, 143, 145,

153-154, 160-161
Occupational Safety and Health

Act, 141, 157, 159, 160, 174,
175

OSHA, 13-14, 141, 157, 159, 230-
231, 232

physical labor, 155-156, 236
poverty, 151
regional factors, 148, 149, 150
regulatory issues, 13-14, 141-142,

157-160, 163, 164, 174-175,
181, 227-228, 230-231

legal exceptions to regulation, 5,
13-14, 141-142, 157, 164, 165,
218, 230-231

research methodology, 144-145,
152, 155

safety and health education, 190-
191

sanitation, 155, 156, 159
small farms, 13-14, 148, 157, 159,

174, 230; see also “family
farms” supra

state government role, 141, 163,
174-175

surveillance, 14, 28, 144-145, 152,
155

migrant farm workers, 8, 216,
217, 219

pesticides, 14, 28, 155
toxic chemicals, 84, 154, 159, 170,

174, 176, 231-232; see also
Pesticides

vocational education, 60, 84, 190-
191

wages, 151-152, 158, 160
workers’ compensation, 234
work force estimates, 3, 32, 43, 46,

47, 150, 151

young children, 144-145, 152, 153-
154, 157, 158, 159

Alabama, 172, 194-195
Alaska, 75, 194-195
Alcohol use and abuse, 126

gender factors, 134
hours of work and, 18, 97, 133

American Academy of Pediatrics, 185
American Public Health Association,

185
Americans with Disabilities Act, 50
Amputations, 58-61, 67-68, 90-91
Annual Survey of Occupational Injuries

and Illnesses, 56, 57, 98, 100,
215, 216

Apprenticeships, 10, 21, 27, 120, 169,
187, 188, 224

Arkansas, 194-195
Asphyxiation, 78, 80, 107
Attitudes

adolescents, 25, 119, 121, 134-135,
136

agricultural workers, 146
demonstration projects, 189
parents, 19, 25-26, 118, 122, 126-

127
disabled children, 51
family farmers, 146

pseudo-maturity, 134
responsibility, sense of, 3, 17, 19,

26, 121-122, 128-129, 130,
212

self-esteem, 1, 3, 17, 128-131, 138,
212, 272, 275

supervisors, 127
worker attitudes, 121, 136
see also Life skills; Motivation for

employment
Austria, 27
Automobiles, see Motor vehicles

B

Bureau of Census, 218
see also Current Population Survey

Bureau of Justice Statistics, 219
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Bureau of Labor Statistics, 7, 8, 218, 219
illegal employment, 216-217
injuries, 56, 57, 79, 98, 100, 103-

104, 108-109, 215, 216
work force estimates, 2, 17, 31, 33-

34, 219
see also Current Population Survey

Burns, 59, 61, 63, 65, 67, 69, 73, 76,
102

C

California, 87, 114, 125, 134, 148,
150, 155, 172, 189-190, 194-
195

Canada, 86, 121, 131
Carl D. Perkins Vocational and

Applied Technology Education
Act, 188, 223

Census of Fatal Occupational Injuries,
79, 103-104, 106, 108-109,
153, 216-217

Chemicals, see Toxic substances
Children, see Adolescents; Young

children
Coal Mine Health and Safety Act of

1969, 24, 183
Cognitive abilities, 4, 6, 53, 94-95,

110, 137, 213
Colorado, 194-195
Connecticut, 58-59, 76, 196-197
Construction sector, 47, 229

fatalities, 4, 78-81, 106
illegal employment, 181
injuries, 4, 58-67, 76

Consumer Product Safety Commission,
see National Electronic Injury
Surveillance System

Cost and cost-effectiveness
employing certain groups, cost of,

167, 227
injuries, 54-55, 74, 178-179
pesticide use, 175
regulatory compliance, 183

Counting Injuries and Illnesses in the
Workplace, 97

CPS, see Current Population Survey
Crime, 20, 49, 138

assaults on workers, 171
child labor law violators, general,

14-15
drug dealing and prostitution, 20,

49, 138
homicides, 4, 78, 82, 104-107

(passim)
see also Delinquency; Deviance;

Illegal employment
Cross-sectional studies, general, 32,

114, 119, 131-133 (passim)
Current Population Survey

agricultural sector, 144
methodology, 32-34, 35, 36-37, 38,

218, 219
poor persons, 135

D

Data collection, see Surveillance
systems and data

Dating, 128
Deaths, see Fatalities
Delaware, 196-197
Delinquency, 132-134

children employed in criminal
activities, 20, 48-49, 137-138

gender factors, 132-133, 134
Demographic factors, general

agricultural sector, 143
injuries, surveillance, 101, 104
rural areas, 127-128, 138
urban areas, 38, 69, 127-128, 131,

137-138
see also Age factors; Current

Population Survey; Gender
factors; Minority groups;
Socioeconomic status

Demonstration projects, 189-190, 222
Denmark, 27
Department of Agriculture, 143
Department of Education, 10, 189
Department of Health and Human

Services, 14, 57, 177

Copyright © National Academy of Sciences. All rights reserved.

Protecting Youth at Work: Health, Safety, and Development of Working Children and Adolescents in the United States
http://www.nap.edu/catalog/6019.html

http://www.nap.edu/catalog/6019.html


INDEX 303

Department of Justice, 48-49
Department of Labor, 163-164, 172,

222, 228
Annual Survey of Occupational

Injuries and Illnesses, 56, 57,
98, 100, 215, 216

commendable employers, 10-11,
223-225

fines, 232-233
hours of work, 11, 162, 163, 227
SCAN goals, 137
work force estimates, 2, 17, 31
work permits, 235
see also Bureau of Labor Statistics;

Fair Labor Standards Act of
1938; Hazardous orders;
School-to-Work Opportunities
Act of 1994; Work permits and
registration

Department of Labor, Health and
Human Services, and Education
and Related Agencies
Appropriations Act of 1998,
142-143

Depression, 131
Developmental processes, 2, 3, 4-5, 6,

88-89, 91-97, 108, 139-140,
213, 226, 236

poor persons, 135
role of work, 110-140
see also Physical development;

Psychosocial factors
Deviance, 114, 131-134

hours of work and, 4, 11, 131-134,
139-140, 226

see also Alcohol use and abuse;
Crime; Substance abuse

Disabled persons, 3, 50-51, 123
adolescents, 51, 73-74
CPS, 34
hearing impairment, 60-61, 84
injuries resulting in, 57, 74

amputations, 58-61, 67-68, 90-91
surveillance systems, 7, 8, 219
see also Workers’ compensation

Disadvantaged persons, see Minority
groups; Poverty

Diseases and disorders
see Disabled persons; Fatalities;

Injuries; Occupational diseases
Drinking, see Alcohol use and abuse
Dropouts, 38-39, 116, 156, 166-167,

227, 272
Drug abuse, see Alcohol use and abuse;

Substance abuse
Drug Use Forecasting Program, 48-49

E

Economic factors, general
agricultural sector, 142, 151
historical perspectives, 21
motivation for work, 3, 119, 121,

134-135
see also Cost and cost-effectiveness;

Funding; Socioeconomic status;
Unemployment

Education and training, 5, 6, 220-225,
231

child labor laws, public education,
185, 191-192, 220-221

demonstration projects, 189-190,
222

health care providers, 107, 154, 217
High School and Beyond, 114, 115,

116, 138
historical perspectives, 21
homework, 119, 130
inspectors, 15, 107, 233-234
National Center for Education

Statistics, 8, 219
occupational health, 4-5, 9-10, 86,

87-88, 101-102, 184-192, 221-
223

adults, 88, 185
agricultural sector, 190-191
toxic substances, 4, 28, 99, 155,

236
see also School-to-work

relationship; Vocational
education; Work skills

Educational attainment, 1, 2, 19
adolescents, 3, 96-97, 115-120, 124
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dropouts, 38-39, 116, 156, 166-
167, 227, 272

hours of work, impact on academic
performance, 3, 96-97, 115-120,
123, 124, 138, 139, 140, 226

parent’s, 138
post-secondary education, 3, 51,

116-124 (passim), 140, 188
workers’ compensation for lost, 234

Educational Research Information
Clearinghouse, 29

Electrocution, 4, 79, 80, 105-107
(passim), 174

Emergency care, 4, 17-18
surveillance data, 53-54, 57, 60-61,

62, 68-69, 70, 73, 76, 100-101,
102

Endocrine system, 94
Enforcement, see Fines; Inspectors and

inspections
England, 23
Environmental Protection Agency, 14,

155, 175, 177, 230, 231
Equipment, see Machinery
Ergonomic factors, 12, 15, 84, 93-94,

228, 236
Exercise, 11, 226
Executive Order 13045, see Task Force

on Environmental Health Risks
and Safety Risks to Children

F

Fair Labor Standards Act of 1938, 5,
12, 21

agricultural sector, 152, 157, 158,
160, 164, 165, 167, 178, 218

child labor defined, 19
enforcement, 180-182, 184
hazardous work 84, 162, 163-167,

176
hours of work, 21, 162, 163-167,

229
small businesses, 152
work permits, 172, 234
see also Hazardous orders

Falls, accidents, 59, 61, 65, 73, 76, 78,
106, 107, 153, 158, 184

Family businesses, 20, 29, 102, 104,
167, 171

see also Family farms
Family factors, 140, 272, 275

historical perspectives, 21
hours of work and time spent

together, 4, 11, 125-126, 226
motivation for work, 25, 121, 135
see also Parents

Family farms, 2, 13-14, 20, 141-152,
158, 159, 160, 164, 165, 167,
170, 171

defined, 143
Fast-foot outlets, see Restaurants and

fast-foot outlets
Fatalities, 4, 77-83

agricultural sector, 3, 4, 152-153
asphyxiation, 78, 80, 107
causes of, 4, 78-80, 82, 105-106
construction sector, 4, 78-81, 106
electrocution, 4, 79, 80, 105-107

(passim), 174
estimates of, 4, 17, 53, 77-83, 104,

105
homicides, 4, 78, 82, 104-107

(passim)
illegal employment and, 88, 107-108
mines, 183-184
OSHA, 88, 107-108
surveillance data sources, 103-109

Census of Fatal Occupational
Injuries, 79, 103-104, 106,
108-109, 153, 216-217

Fatality Assessment and Control
Evaluation Program, 103, 106-
107, 216

National Traumatic Occupational
Fatality Surveillance System,
78, 103, 104, 105-106, 216

workers’ compensation, 179
Fatality Assessment and Control

Evaluation Program, 103, 106-
107, 216

Federal Employment Compensation
Act, 178
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Federal government, 5, 12, 21, 162,
217, 222

demonstration projects, 189-190,
222

occupational health training, 10,
186-191, 221-222

preventive interventions, task force,
14, 176-177

surveillance systems, 8, 103-108,
214-220

see also Legislation; Regulatory
issues; specific departments and
agencies

Federal Insecticide, Fungicide, and
Rodenticide Act, 163, 174,
175-176

Fines, 181, 182, 183, 232-233
Florida, 148, 196-197
FLSA, see Fair Labor Standards Act of

1938; Hazardous orders
Food Quality Protection Act of 1996,

176, 231
Foreign countries, see International

perspectives; specific countries
Fractures, 59-69 (passim), 93
Funding, 9

agricultural workers, education,
190-191

commendable workplace criteria,
224-225

school-to-work programs, 187, 222

G

Gender factors, 33, 43, 50
agricultural sector, 146-147, 150,

152, 153
alcohol use, 134
delinquency, 132-133, 134
hazardous work, 71
hours of work, 115, 116-117, 132-

133
injuries, 70, 71, 81, 82
parent-offspring relationship, 126
self-esteem, 130-131

Georgia, 196-197

Germany, 23, 27, 187
Government role, see Federal

government; Legislation; Local
government; State government

Grocery stores
injuries, 53, 54-55, 59-67 (passim),

73, 74, 85, 100
work force estimates, 3, 46

Growth, see Musculoskeletal
development

H

Hawaii, 75, 196-197
Hazardous orders, 12, 83, 88, 163-

164, 168-171, 228
agricultural sector, 13, 157, 158-

160, 167-168, 170, 171, 229
Hazardous substances, see Toxic

substances
Hazardous work, 4, 6, 12, 28, 47, 53,

83-86, 213, 228-229, 231-232
age factors, 13, 71, 169-171, 185,

229
agricultural sector, 13, 14, 145,

149, 151, 157-159, 163-164,
168, 170, 171, 174-175, 228-
229, 230-231

Fair Labor Standards Act, 162, 163-
167, 176

federal law, general, 5, 12, 166,
167; see also Legislation

gender factors, 71
International Labour Organization,

26
machinery, 12, 169-171, 228
Occupational Safety and Health

Act, 24, 108, 173, 174, 175,
182-183

poor and minority children, 3, 47,
49, 135, 140

surveillance systems, 9, 83-85, 215-
216

see also Fatalities; Injuries;
Machinery; Occupational
diseases; Toxic substances
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Healthy People 2000, 69
Hearing impairment, 60-61, 84
Heat-related illness, 13, 156, 230

see also Burns
High School and Beyond, 114, 115,

116, 138
High Schools That Work, 188
Hispanics, 49, 123, 135, 148, 150
Historical perspectives, 20-22

age factors, 20-21
agricultural sector, 142-143, 146-

148, 149-150
immigrants, 146, 148, 150

injuries, 19, 23-24
occupational diseases, 23-24
school-to-work relationship, 21-23
state government role, 23-24
vocational education, 22-23

Homeless persons, 48
Homework, 119, 130
Homicides, 4, 78, 82, 104-107

(passim)
Hormones, see Endocrine system
Hospitals and hospitalization, 63, 85

National Hospital Ambulatory
Medical Care Survey, 57, 100-
101

surveillance data, 17-18, 60-61,
101, 102

see also Emergency care; Nursing
homes

Hours of work, 3-4, 11, 32, 37, 112,
113, 139, 220

adolescents, 11, 39-43, 95-97, 111,
112, 114, 115, 123-134
(passim), 162, 166, 167, 226

sleep needs and, 11, 95-97, 130
age factors, 5, 11, 12, 18, 21, 38-

40, 45, 69-71, 105, 115, 157-
158, 162, 164-167

agricultural sector, 13, 155-156,
158, 160-161, 164, 165, 227-
228

alcohol use and, 18, 97, 133
CPS, 33, 34, 37, 39-40

Department of Labor, 11, 162, 163,
227

deviance and, 4, 11, 131-134, 139-
140, 226

early childhood involvement in
work and, 35

educational attainment and, 3, 96-
97, 115-120, 123, 124, 138,
139, 140, 226

excessive, 6, 213, 225-226
Fair Labor Standards Act, 21, 162,

163-167, 229
family factors

parents’ estimates of children’s
hours of work, 34, 38, 118

time together and, 4, 11, 125-
126, 226

gender factors, 115, 116-117, 132-
133

hazardous work, 5, 12-13, 85, 158,
164

homework, time spent on, 119, 130
illegal employment, 38
injuries and, 4, 88-89
parents’ estimates of children’s, 34,

38, 118
poor children, 3, 11, 138
regulation of, 5, 11, 12-13, 21, 157,

162, 163, 164-167, 225-228,
229-230, 232-233

state regulation, 12-13, 165, 193-
211, 229-230

table of regulations, by state,
194-211

research methodology, 40
school-to-work relationship, 3, 96-

97, 115-120, 165
shifts, 89
smoking and, 18, 133
substance abuse and, 4, 11, 18, 126,

133, 134, 140
summer/holiday employment, 38-41

state regulations, 194-211
supervised, 88
young children, 35, 38
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I

Idaho, 196-197
Illinois, 198-199
Illegal employment, 8, 48-49, 180-183,

216-217, 219, 233-234
criminal enterprises, 20, 49, 138
fatalities, 88, 107-108
fines, 181, 182, 183, 232-233
hours of work, 38
immigrants, 52
poverty and, 137-138
sweatshops, 19, 48, 219

Immigrants, 51-52, 219
adolescents, 52
agricultural, historic perspectives,

146, 148, 150
illegal employment, 52
surveillance systems, 8, 51, 52, 217
see also Migrant farm workers

Immigration and Naturalization
Service, 51

Income, see Poverty; Socioeconomic
status; Wages and salaries

Indiana, 172, 198-199
Injuries, 4, 53-83, 85-88, 90-94, 97-

109, 181
adolescents, 53-54, 58-71, 73-76,

87-88, 98-99, 102-103
fatal, 4, 77-83, 101, 106

adults, 4, 88
age factors, 70-71, 74, 77, 81, 83,

90-91, 99, 101, 104, 108
agricultural sector, 3, 4, 54-55, 58-

63, 66-69, 78-81, 104, 106,
107, 142, 143, 145, 149, 152-
153, 160, 190-191

amputations, 58-61, 67-68, 90-91
Bureau of Labor Statistics, 56, 57,

79, 98, 100, 103-104, 108-109,
215, 216

burns, 59, 61, 63, 65, 67, 69, 73,
76, 102

causes of, 58-69, 72-74, 78-80, 86,
106, 107, 153, 158, 184

construction workers, 4, 58-67, 76,
78-81, 106

costs of, 54-55, 74, 178-179
demographic factors, general, 101,

104; see specific demographic
factors infra and supra

disabilities resulting from, 57, 74
amputations, 58-61, 67-68, 90-91

estimates of, 17, 53-70, 83, 100, 101
examples of, 18
gender factors, 70, 71, 81, 82
grocery stores, 53, 54-55, 59-67

(passim), 73, 74, 85, 100
historical perspectives, 19, 23-24
hospitals, injuries of workers at, 63,

85
hours of work and, 4, 88-89
inexperience and, 4-5, 90-91, 108
local factors, 75
machinery, 77, 78, 82-83, 86, 90-

91, 105, 106, 107
manufacturing sector, 4, 76, 78-81
musculoskeletal development, 93-94
National Center for Injury

Prevention, 216
nursing homes, 53, 54-55, 65, 73,

75, 76, 85
occupational health education, 4-5,

9-10, 86, 87-88, 101-102, 184-
192

Occupational Safety and Health
Act, 57, 98, 108, 182-183

physical labor and, 5, 71, 74
preventive interventions, general,

75-77, 97, 214; see also
occupational health education
supra

public-sector jobs, 4, 76, 79, 81
research methodology, 56-57, 68-

70, 97-98, 104-105, 108-109
restaurants and fast-foot outlets, 4,

54-55, 58-67, 74, 75, 89, 100,
171

retail sector, general, 4, 54-55, 74-
75, 78-81, 171

service sector, 3, 59-67 (passim),
75, 76, 78-81

small businesses, non-agricultural,
76, 86
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state government efforts, 57, 58,
60-61, 69, 70, 74, 76, 78, 87-
88, 101, 107

state level factors, other, 75, 102-
103, 105, 219

summer/holiday employment, 76
surveillance systems

Annual Survey of Occupational
Injuries and Illnesses, 56, 57,
98, 100, 215, 216

Census of Fatal Occupational
Injuries, 79, 103-104, 106,
108-109, 153, 216-217

general, 7, 9, 54-56, 68, 76, 97-
108, 152, 215-218, 235

National Electronic Injury
Surveillance System, 68, 99-
100, 152, 216

National Hospital Ambulatory
Medical Care Survey, 57, 100-
101, 216

NIOSH, 14, 68, 99-101, 215-
216, 219

types and seriousness, 58-69, 72-74
wages and salaries and, 86
workers’ compensation, 177-179
workplace factors, general, 58-68,

74-77, 85-86, 88-89; see also
specific sectors supra

young children, 53, 99
see also Emergency care; Workers’

compensation
Inspectors and inspections, 15, 107,

160, 180, 181, 182, 183, 184,
232-234

Insurance, 62
see also Workers’ compensation

Integrated Management Information
System, 103, 107-108

International Labour Organization, 26-
27

International perspectives, 23, 26-28,
188

specific countries, 23, 27, 28, 86,
121, 131, 187

see also names of specific countries
Iowa, 198-199

J

Job skills, 1, 3, 19, 112, 121-122, 124,
126-128, 134, 136, 137

agricultural sector, 140, 151, 156
experience of worker, 4-5, 90-91
injuries and, 86
see also Vocational education

Job Training Partnership Act, 10, 223

K

Kansas, 198-199
Kentucky, 198-199

L

Labor Importation Program, 150
Language factors, 156, 270

disabilities, 50
migrant farm workers, 151, 156

Legislation, 2, 5, 7, 30, 162-184, 185-
186, 191

Administrative Procedures Act, 168
Americans with Disabilities Act, 50
Carl D. Perkins Vocational and

Applied Technology Education
Act, 188, 223

Coal Mine Health  and Safety Act
of 1969, 24, 183

Department of Labor, Health and
Human Services, and Education
and Related Agencies
Appropriations Act of 1998,
141-142

Federal Employment Compensation
Act, 178

Federal Insecticide, Fungicide, and
Rodenticide Act, 163, 174,
175-176

Food Quality Protection Act, 176,
231

Job Training Partnership Act, 10,
233

School-to-Work Opportunities Act
of 1994, 10, 30, 163, 186-189,
222-223
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Social Security Act, 24
Walsh-Healey Public Contracts Act

of 1936, 24
see also Fair Labor Standards Act of

1938; Occupational Safety and
Health Act of 1970; Regulatory
issues

Life skills, 1, 3, 19, 22, 26, 112, 121-
122, 128-131, 136, 137

agricultural sector, 151
see also Job skills; Peer

relationships; Responsibility
Local factors, other

commendable workplaces, 10-11,
223-224

demonstration projects, 189-190,
222

injuries, 75
Local government

school-to-work programs, 10, 187,
222-223

work permits, 172
Longitudinal studies, general, 15, 32,

34-39, 113-114, 118, 132, 235
specific studies, details on, 269-289
see also names of specific studies

Louisiana, 198-199

M

Machinery, 174, 229
agricultural sector, 142, 148, 149,

157-159, 160, 170
ergonomic factors, 12, 15, 84, 93-

94, 228, 236
hazardous orders, 12, 169-171, 228
injuries, 77, 78, 82-83, 86, 90-91,

105, 106, 107
physical capabilities of children and,

5, 94
Maine, 172, 200-201
Managers and supervisors, see

Supervision of work
Manufacturing sector, 47, 169

injuries, 4, 76, 78-81
Maryland, 200-201

Massachusetts, 23
hours and days of work, 200-201
injuries, 57, 60-61, 69, 70, 74, 76,

87-88, 101, 107
occupational health training, 87-88,

189
toxic substances, 84
work permits, 172

Medline, 29
Methodology, see Research

methodology
Mexican Americans, 148, 150
Michigan, 172, 200-201
Migrant farm workers, 141, 144, 145,

148-151, 156, 159
surveillance systems, 8, 216, 217,

219
Mine Safety and Health

Administration, 183-184
Minimum working age, 5, 12, 14, 27,

164-167, 172
agricultural sector, 157, 158, 164,

167
International Labour Organization,

27
see also Work permits and

registration
Mining, 67, 78, 90, 164, 169, 183-184
Minnesota, 62-67, 79, 114, 122, 200-

201
Minority groups, 3, 7, 8, 49-50, 117,

123, 134-138, 219
African Americans, 33, 49, 123,

135, 150
CPS, 33, 34
Hispanics, 49, 123, 135, 148, 150
Mexican Americans, 148, 150
see also Immigrants

Mississippi, 200-201
Missouri, 200-201
Monitoring the Future, 35, 36-37, 42-

43, 132, 282-283
Montana, 202-203
Motivation for employment, 25-26

family factors, 25, 121, 135
income, 2, 25, 119, 127
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post-secondary education, 119
promotion, opportunity for, 86,

130-131
Motor vehicles, 4, 78, 82, 105, 107,

158, 159, 169, 170, 229
Musculoskeletal development, 93-94,

156, 236
see also Fractures

N

National Agricultural Workers Survey,
144, 150-151, 156

National Center for Education
Statistics, 8, 219

National Center for Health Statistics,
8, 57, 216, 219

National Center for Injury Prevention,
216

National Consumers League, 182
National Educational Longitudinal

Survey, 34, 36-37, 42-43, 114,
115

described, 269-273
National Electronic Injury Surveillance

System, 68, 99-100, 152, 216
National Hospital Ambulatory Medical

Care Survey, 57, 100-101, 216
National Institute for Occupational

Safety and Health, 1, 8, 9, 14,
28

agricultural sector, 153, 190, 232
demonstration projects, 189, 222
educational efforts, 185, 186, 189,

222
hazardous occupation orders, 12,

169, 228
surveillance, 14, 68, 99-101, 215-

216, 219
Fatality Assessment and Control

Evaluation Program, 103, 106-
107

National Traumatic Occupational
Fatality Surveillance System,
78, 103, 104, 105-106

workers’ compensation, 234
work permits, 235

National Longitudinal Study of
Adolescent Health, 2, 34, 35,
36-37, 40, 42-43, 50, 114

described, 274-277
National Longitudinal Survey of

Youth, 35, 36-37, 40, 42-45,
49, 113, 115, 116, 123-124,
138, 139

described, 278-281
National Occupational Exposure

Survey, 86
National School-to-Work Office, 120,

222
National Survey of Families and

Households, 35, 36-37, 42-43,
133, 286-287

National Traumatic Occupational
Fatality Surveillance System,
78, 103, 104, 105-106, 216

National Youth Survey, 114, 125, 132
Nebraska, 172, 202-203
Nevada, 123, 202-203
New Hampshire, 172, 202-203
New Immigrant Pilot Study, 52, 288-

289
New Jersey, 177, 202-203
New Mexico, 202-203
New York State

hours and days of work, 165, 202-
203

injury surveillance, 57, 58
workers’ compensation, 58-59, 73-

74
NIOSH, see National Institute for

Occupational Safety and Health
Noise, 60-61, 84
North Carolina, 79, 84, 204-205
North Dakota, 172, 202-203
Nursing homes, 3

injuries, 53, 54-55, 65, 73, 75, 76,
85

O

Occupational diseases, 83-85
agricultural sector, 143, 145, 153-

154, 160-161
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BLS surveillance, 56, 57, 98, 100,
215

estimates of, 17
heat-related illness, 13, 156, 230
historical perspectives, 23-24
occupational health training and, 4,

24, 87-88
pesticide-related, 14, 83, 84, 86,

154-155
preventive measures, 4, 24
surveillance systems, 7, 8, 56, 57,

98, 100, 215-217, 235
see also Fatalities; Injuries; Toxic

substances; Workers’
compensation

Occupational safety and health, see
Fatalities; Hazardous work;
Injuries; Noise; Occupational
diseases; Preventive
interventions; Protective
clothing and equipment;
Regulatory issues; Sanitation;
Standards; Toxic substances

Occupational Safety and Health Act of
1970, 5, 24, 163, 182-183

agricultural sector, 141, 157, 159,
160, 174, 175

hazardous work, 24, 108, 173, 174,
175, 182-183

injuries, 57, 98, 108, 182-183
workers’ compensation, 178

Occupational Safety and Health
Administration, 173-175, 182-
183

agricultural sector, 13-14, 141, 157,
159, 230-231, 232

fatalities, 88, 107-108
surveillance, 14, 72, 98, 100, 107-

108, 219-220
training standards, 87
workers’ compensation, 234

Ohio, 204-205
Oklahoma, 172, 204-205
Oregon, 123, 173, 206-207, 235
OSHA, see Occupational Safety and

Health Administration

P

Panel Survey of Income Dynamics, 36,
284-285

Parents, 272
attitudes toward children working,

19, 25-26, 118, 122, 126-127
disabled children, 51
family farmers, 146

demonstration projects, 189
education of, child labor laws, 185
estimates of children’s hours of

work, 34, 38, 118
estimates of child work force, 2, 38
gender factors, 126
immigrant, 52
migrant farm workers without, 157
work permit authorization, 173
see also Family factors

Peer relationships, 114, 122, 125, 128,
134, 140, 272, 275

dating, 128
Penalties, see Fines
Pennsylvania, 206-207
Permits, see Work permits and

registration
Pesticides, 14, 83, 84, 86, 154-155,

161, 170, 174, 216
diseases related to, 14, 83, 84, 86,

154-155
Federal Insecticide, Fungicide, and

Rodenticide Act, 163, 174,
175-176

non-agricultural exposure, 174
Pesticides in the Diets of Infants and

Children, 174
Physical development, 19, 88, 92-97,

110
ergonomic factors, 12, 15, 84, 93-

94, 228, 236
exercise, 11, 226
machine use and, 5, 94
musculoskeletal system, 93-94, 156,

236
sleep, 11, 95-97, 130, 140, 156

Physical labor
agricultural sector, 155-156, 236
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injuries, 5
age factors, 74
gender factors, 71

Place of work, see Workplace factors
Post-secondary education, 3, 51, 116-

124 (passim), 138, 140, 188
Poverty, 3, 134-138, 140

adolescents, 134-138 (passim)
agricultural sector, 151
CPS, 135
developmental processes, physical

and cognitive, 135
hazardous work, 3, 47, 49, 135,

140
homeless persons, 48
hours of work, 3, 11, 138
illegal employment and, 137-138
motivation for work, 134-135
racial and ethnic factors and,

49-50
small business employers, 117
supervision of work, 137
surveillance systems, 7, 135, 219

Preventive interventions, 11-15, 176-
177

company policies, 24
federal task force, 14, 176-177
injuries, 75-77, 97, 214
occupational health education, 4-5,

9-10, 86, 87-88, 101-102, 184-
192

protective clothing and equipment,
84, 160, 174

see also Regulatory issues;
Standards

Promotion, opportunity for, 86, 130-
131

Prostitution, 20, 49, 138
Protective clothing and equipment, 84,

160, 174
Psychosocial factors, 2, 15, 19, 22,

111-112, 114, 128-131, 236
depression, 131
family farms, 146-147
life skills, 1, 3
peer relationships, 111

stress, 15, 84, 91, 93, 112, 130,
131, 134, 140, 236

see also Attitudes; Gender factors;
Minority groups; Self-esteem

Public-sector jobs, injuries, 4, 76, 79,
81

R

Racial and ethnic factors, see Minority
groups

Regional factors, 114, 132
agricultural sector, 148, 149, 150
information and training, 221

Registration, see Work permits and
registration

Regulatory issues, 2, 5, 7, 29, 30, 162-
184, 191, 225-235

agricultural sector, 13-14, 141-142,
157-160, 174-175, 181, 227-
228, 230-231

legal exceptions to regulations, 5,
13-14, 141-142, 157, 164, 165,
218, 230-231

cost of compliance, 183
hours of work, 5, 11, 12-13, 21,

157, 162, 163, 164-167, 225-
228, 229-230, 232-233

state regulation, 12-13, 165, 193-
211, 229-230

table of regulations, by state,
194-211

inspectors and inspections, 15, 107,
160, 180, 181, 182, 183, 184

International Labour Organization,
26-27

pesticides, 163, 164, 167, 170, 174,
175-176, 230, 232

public education regarding, 185-186
public opinion on, 19
small businesses, 13-14
state regulation, 5, 83, 141, 163,

168, 181-182, 229-230, 232-
233

hours of work, 12-13, 165, 193-
211, 229-230
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table of regulations, by state,
194-211

work permits and registration,
15, 172-173

summer and holiday employment,
194-211

toxic substances, 12, 158, 159, 170,
173-174, 228, 229

see also Hazardous orders;
Legislation; Standards; Work
permits and registration

Research, see Surveillance systems and
data

Research methodology, 1, 28-30, 217-
220

agricultural sector, 144-145, 152,
155

CPS, 32-34, 35, 36-37, 38, 218,
219

correlational studies, general, 113,
138-138

cross-sectional studies, general, 32,
114, 119, 131-133

hours of work, 40
injuries, 56-57, 68-70, 97-98, 104-

105, 108-109
longitudinal studies, 15, 32, 34-39,

113-114, 118, 132, 235, 269-
289

Research recommendations, 15, 29,
176, 235-236

regional centers, 221
surveillance and data, 7-9, 214-220
workers’ compensation, 234
work permits, 235

Responsibility, sense of, 3, 17, 19, 26,
121-122, 128-129, 130, 212

Restaurants and fast-foot outlets
illegal employment, 180
injuries, 4, 54-55, 58-67, 74, 75,

89, 100, 171
work force estimates, 3, 43, 46, 47

Retail sector
fatalities, 4
illegal employment, 180
injuries, 4, 54-55, 74-75, 78-81,

171

work force estimates, 3, 32, 43, 46-
47

see also Grocery stores
Rhode Island, 206-207
Runaways, 48
Rural areas, 127-128, 138

S

Safety, see Fatalities; Injuries;
Occupational diseases

Salaries and wages, see Wages and
salaries

Sanitation, agricultural sector, 155,
156, 159

School-to-Work Opportunities Act of
1994, 10, 30, 163, 186-189,
222-223

School-to-work relationship, 8, 121-
125

after-school jobs, 11, 40, 41-43,
114, 136

state regulations, 194-211
historical perspectives, 21-23
homework, 119, 130
hours of work, impact on academic

performance, 3, 96-97, 115-
120, 165

job skills, 1, 19, 112, 121-123
migrant workers, 156
misconduct in school, 132
placements, 11
school-to-work programs, 10, 30,

119-120, 163, 186-189, 190,
217

work during school hours,
regulation of, 165

work force estimates, 17, 41-45
after-school jobs, 11, 40, 41-43,

114
work permits, 172
see also Dropouts; Vocational

education
Self-employed persons, 102

see also Family farms
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Self-esteem, 1, 3, 17, 128-131, 138,
212, 272, 275

gender factors, 130-131
Service sector

injuries, 3, 59-67 (passim), 75, 76,
78-81

work force estimates, 3, 32, 43, 47
Sex differences, see Gender factors
Skills, see Life skills; Work skills
Sleep, 11, 95-97, 130, 140, 156
Small businesses, 86, 152, 181

agricultural sector, 13-14, 148, 157,
159, 174, 230; see also Family
farms

family businesses, non-agricultural,
20, 29, 102, 104, 167, 171

injuries, general, 76, 86
poor and minority employees, 137

Smoking, 126, 134
hours of work and, 18, 133

Social factors, see Psychosocial factors
Social Security Act, 24
Socioeconomic status, 3

disabled persons, 51
hazardous work, 47
participation in work force, 110,

134-136, 139
racial and ethnic factors and, 49-50
see also Poverty; Wages and salaries

SOII, see Annual Survey of
Occupational Injuries and
Illnesses

South Carolina, 206-207
South Dakota, 206-207
Standards, 162-184, 191, 213

demonstration projects, 189-190, 222
hazardous substances, 84-85
pesticides, 14, 163, 174, 175-176
surveillance systems, data standards,

8, 14, 219-220
work environment, general, 87

commendable employers, 10-11,
223-225

see also Regulatory issues
State government

agricultural sector, 141, 163, 174-
175

educational efforts, 186
enforcement

fines, 181, 182, 183, 232
identification of violators, 233
inspectors and inspections, 15,

107, 160, 180, 181, 182, 183,
184, 232-234

hazardous orders, role in, 12-13,
230, 235

historical perspectives, 23-24
injuries, 57, 58, 60-61, 69, 70, 74,

76, 78, 87-88, 101, 107
regulations, 5, 83, 141, 163, 168,

181-182, 229-230, 232-233
hours of work, 12-13, 165, 193-

211, 229-230
table of regulations, by state,

194-211
work permits and registration,

15, 172-173
school-to-work programs, 10, 187,

222-223
small businesses, 181
surveillance data, 58-68, 75, 101-

104, 216, 235
see also  Workers’ compensation;

Work permits and registration;
specific states

State-level factors, other
injuries, 75, 102-103, 105, 219
surveillance systems, 7, 8, 38, 58-

68, 215, 219
see also specific states

Statistical programs and activities, see
Surveillance systems and data

Stress, 15, 84, 91, 93, 112, 130, 131,
134, 140, 236

see also Physical labor
Substance abuse

drug dealing, 20, 49, 138
Drug Use Forecasting Program, 48-

49
hours of work and, 4, 11, 18, 126,

133, 134, 140
runaways, 48
see also Alcohol use and abuse
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Summer and holiday employment, 2,
31, 37, 40, 136, 220

hours of work, 38-41
state regulations, 194-211

injuries, 76
surveillance systems, 8, 37

Supervision of work, 4, 15, 86, 88-89,
122, 127, 131, 171, 236

poor and minority employees, 137
Surveillance systems and data, 8-9, 15,

32, 181-182, 214-229
agricultural sector, 144-145, 152,

155
migrant farm workers, 8, 216,

217, 219
pesticides, 14, 28, 155

defined, 97
fatalities, 103-109

Census of Fatal Occupational
Injuries, 79, 103-104, 106,
108-109, 153, 216-217

Fatality Assessment and Control
Evaluation Program, 103, 106-
107, 216

National Traumatic Occupational
Fatality Surveillance System,
78, 103, 104, 105-106, 216

foreign countries, 27-28
health hazards, 9, 83-85, 215-216
hospitalization, 17-18, 60-61, 101,

102; see also Emergency care
immigrants, 8, 51, 52, 217
injuries

Annual Survey of Occupational
Injuries and Illnesses, 56, 57,
98, 100, 215, 216

Census of Fatal Occupational
Injuries, 79, 103-104, 106,
108-109, 153, 216-217

general, 7, 9, 54-56, 68, 76, 97-
108, 152, 215-218, 235

National Electronic Injury
Surveillance System, 68, 99-
100, 152, 216

National Hospital Ambulatory
Medical Care Survey, 57, 100-
101, 216

NIOSH, 14, 68, 99-101, 215-
216, 219

methodological issues, 2, 7, 29, 31,
217-220

occupational diseases, 7, 8, 56, 57,
98, 100, 215-217, 235

OSHA, 14, 72, 98, 100, 107-108,
219-220

pesticides, 155
poor persons, 7, 135, 219
state role, 58-68, 75, 101-104, 216,

235
work force estimates, general, 2, 8,

28; see also specific sectors
see also Bureau of Labor Statistics;

Longitudinal studies; specific
systems and surveys

Survey of Occupational Injuries and
Illnesses, see Annual Survey of
Occupational Injuries and
Illnesses

Sweatshops, 19, 48, 219
Switzerland, 27

T

Task Force on Environmental Health
Risks and Safety Risks to
Children, 14, 176-177, 232

Teenagers, see Adolescents
Temporal factors

family, time spent together, 4, 11,
125-126, 226

homework, 119, 130
television-watching time, 130
time-management skills, 1, 26, 129
times of work, standards, 165
see also Hours of work;

Longitudinal studies
Tennessee, 206-207
Texas, 177, 208-209

agricultural workers, 175
injuries, 60-61, 78

Time factors, see Temporal factors
Tobacco use, see Smoking
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Toxic substances, 83-85, 86, 92-93,
98-103

agricultural chemicals, 84, 154,
159, 170, 174, 176, 231-232;
see also Pesticides

information on exposure, 4, 28, 99,
155, 236

regulation, 12, 158, 159, 170, 173-
174, 228, 229

Training, see Education and training

U

Unemployment, 3, 122
dropouts, 38-39, 116, 156, 166-

167, 227
Urban areas, 38, 69, 127-128, 131,

137-138
Utah, 62-63, 208-209

V

Vermont, 75, 208-209
Virginia, 208-209
Vocational education, 120, 136, 187-

189, 191
agricultural, 60, 84, 190-191
apprenticeships, 10, 21, 27, 120,

169, 187, 188, 224
historical perspectives, 22-23
International Labour Organization,

27
occupational health, 4-5, 9-10, 86,

87-88, 101-102, 184-192
school-to-work programs, 10, 30,

119-120, 163, 186-189

W

Wages and salaries, 1, 3, 232-233
agricultural sector, 151-152, 158,

160
CPS, 33
injuries correlated with, 86
long-term benefits of work, 3, 122-

123, 124, 138, 139, 212

motivation for work, 2, 25, 119, 127
see also Workers’ compensation

Walsh-Healey Public Contracts Act of
1936, 24

Washington State
agricultural sector, 174-175
hours and days of work, 165, 167,

208-209
injuries, 57-58, 62-65, 76
work permits, 172-173, 235

West Virginia, 208-209
Wholesale trade, 47, 78, 80
Wisconsin, 68-69, 84, 114, 120, 125,

210-211
Workers’ compensation, 15, 24, 73-74,

86, 163, 177-179, 184, 234
adolescents, 57, 58, 60-67, 73-74
fatalities, 179
surveillance data, 57, 58, 60-67, 91,

102
Work intensity, see Hours of work
Work permits and registration, 15,

172-173, 234-235
Workplace factors, general, 46-47

injuries, 58-68, 74-77, 85-86, 88-89
work environment, general, 87

commendable employers, 10-11,
223-225

see also Hazardous work; specific
sectors

Work skills
experience of worker, 4-5, 90-91
injuries and, 86
see also Job skills; Vocational

education
Wyoming, 210-211

Y

Young children, 52
agricultural sector, 144-145, 159,

152, 153-154, 157, 158
defined, 19
hours of work, 35, 38
injuries, 53, 99

Youth Development Study, 114, 130-
131
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