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Work is a significant part of life for millions of
adolescents in the United States, and work-related
injury has become an important contributor to the
continuing epidemic of adolescent injury. This chap-
ter reviews current data on patterns of adolescent
employment and examines the epidemiology of
work-related injuries among American adolescents.
It discusses the contribution of work-related trauma
to adolescent injury. It summarizes the legal protec-
tions that have been created in the United States to
protect adolescents against exploitation and injury in
the workplace, and it analyzes the erosion of those
measures that has occurred since 1980. Finally, this
chapter offers recommendations for the diagnosis
and prevention of occupational injury among ado-
lescents.

Patterns of Adolescent Employment

More than 5 million adolescents and children in
the United States are legally employed.!® Of 15-
year-olds approximately 25% are employed. Among
16- and 17-year-olds, more than one half work.
Older adolescents who work average more than 21
hours of paid employment per week.3? According to
data from the U.S. Department of Labor, both the
number of children working in the late 1980s and the
number of hours worked represent substantial in-
creases from a decade earlier.
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Adolescents are employed in a wide variety of industries and occupations. These
include retail sales, construction, commercial fishing, fast food, restaurants, manufac-
turing, and agriculture. In the past decade, particularly rapid increases have occurred in
the number of children employed in the service sector—making hamburgers, delivering
pizzas, cooking in restaurants, and waiting on tables.1216 A

Illegal labor among adolescents and children is also widespread. Despite the pop-
ular belief that this problem was remedied long ago, illegal child labor has in fact per-
sisted in the United States and appears to be on the increase.!® An estimated 1 to 2 mil-
lion American adolescents are employed illegally — working for long hours, at less than
the legal minimum wage, on dangerous and prohlblted machinery. The illegal employ-
ment of children and adolescents occurs today in all industrial sectors in the United
States, including manufacturing, service, construction, and agriculture.?6 Between 1983
and 1989, detected violations of federal child labor law increased four-fold.2?

Sweatshop employment is a particularly difficult problem.2® A sweatshop is de-
fined as any establishment that routinely and repeatedly violates federal wage and hours
laws as well as the laws protecting occupational safety and health. Traditionally, these
shops have been considered fringe establishments, such as small firms in the garment
and meat-packing industries. Increasingly, however, chain restaurants and grocery
stores, not typically considered to be sweatshops, have been found to fulfill the defini-
tion of sweatshop.?8

Health and safety conditions in sweatshops are often very hazardous. For example,
fire hazards may be created by blocked exit doors, accumulations of combustible mate-
rials and inadequate ventilation; electrocution hazards result from overloaded electrical
supplies, work stations located close to exposed wire, and bare fuse boxes. The large
number of fire code violations being discovered by the inspectors of the Garment In-
dustry Task Force of the New York State Department of Labor suggests that sweatshop
workers, including children, are at very high risk for dying of fire if these conditions are
not alleviated.

The Legal and Historical Context of Child Labor

Modern-day child labor began in Europe and America during the 1700s as a con-
sequence of the need, created by the Industrial Revolution, for large numbers of work-
ers. In that era, “most mill owners preferred to hire children rather than adults. Above
all, they were cheaper . . . but also more tractable, and as labor unions developed, less
likely to strike.”?’ Children as young as 11, especially girls, were sent by their families
to work in the mills because wages they could earn far exceeded the income of their par-
ents at home on rural farms.

In the United States, despite federal and state legislation, child labor continued to be
a major problem during the first third of the twentieth century. Inadequate enforcement
of statutes contributed to this persistence. The need for enforcement was tragically
demonstrated by the Triangle Shirtwaist Fire in New York City. Late on a Saturday af-
ternoon in March 1911, a fire broke out on the eighth floor of a building in the garment
district that housed the Triangle Shirtwaist Company. Having recently lost their strike for
a 40-hour week, S00 women and children on the seventh, eighth, and ninth floors of the
building were still laboring as part of their 59-hour work week. Since “the factory doors
were locked each day to keep the workers in and the union organizers out” and the inte-
rior doors opened inward, fire escapes seemed the only recourse, but they broke under
the weight of the desperate workers. The fire-engine ladders reached only to the sixth
floor. Ultimately, 147 young women, many of them under the age of 18, lost their lives.3!

Legislation to control child and adolescent labor has always been vigorously op-
posed in the United States, and that historical opposition continues to the present time.1?
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This opposition has two major points of origin: (1) certain members of the business
community who wish to avail themselves of cheap labor, and (2) moralists who argue
that work keeps children off the streets, teaches them the importance of money, and in-
culcates good living habits.22 For 50 years, pediatricians have been among the leaders
of the movement opposing exploitative employment of children and adolescents. -

In 1938, after several unsuccessful attempts to enact federal legislation regulating
child labor in the United Siates, the Fair Labor Standards Act was passed. The Fair La-
bor Standards Act remains the major federal legislation governing child labor in the
United States today. This legislation established uniform federal standards for minimum
wage, overtime pay, and maintenance of records on wages and hours for employees of all
ages. Additionally, it established child labor standards, including lists of permitted work
hours and prohibited occupations, and it raised the age limit for full-time work to 16.

Under the Fair Labor Standards Act, no child under the age of 16 years may work
during school hours, and a ceiling is set on the number of hours of employment per-
missible for each school day and each school week. Employment in any hazardous
nonagricultural occupation is prohibited for anyone less than 18 years old. No child un-
der age 18 may work in mining, logging, brick and tile manufacture, roofing or exca-
vating, or as a helper on a vehicle or on power-driven machinery. Meat processing ma-
chinery, delicatessen slicers, and supermarket box-crushers are specifically prohibited.

In agriculture, the restrictions imposed by federal statute are much less stringent
than those in other sectors. Hazardous work is prohibited in agriculture only until age
16, and all work on family farms is totally exempted from legal protection. This differ-
ential protection under the law appears to account in large measure for the fact that agri-
cultural employment is associated with the highest rates among all industrial sections of
injury and death to working children.

Federal law on child and adolescent labor is buttressed in each state by state law
and regulations. These vary from state to state, but are generally similar to each other
and are required to be at least as stringent as federal law. Table 1 illustrates the provi-
sions of a model state child labor law.2

Work permits are an important aspect of child labor regulation in many states. To
~ be legally employed in those states, a child or adolescent under 18 years of age must
possess a work permit signed by school officials and also, in many states, by a physi-
cian. The physician’s signature is needed to certify that the youngster is physicaily fit
to work. This required medical encounter at the start of employment represents an im-
portant but insufficiently exploited opportunity for pediatricians to educate adolescents

TABLE 1. Model State Child Labor Law

Major provisions of the model state child labor law would:

1. Significantly revise and update the list of Hazardous Occupation Orders (occupations, machines, and
work sites that are prohibited for minors- under 18).

2. Provide equal protection under the law for migrant and seasonal farmworker children by setting a mini-
mum age of 14 for employment and by prohibiting minors from dangerous agricultural occupations and
substances.

3. Establish a linkage between educational fulfillment and continuation of work.

4. Reasonably restrict employment for all minors under 18.

5. Require work permits as a means to monitor employment and facilitate investigations.

6. Acknowledge the vulnerability and inexperience of working minors through requiring labor education
prior to employment so that minors learn the laws protecting them in the workplace.

7. Provide enhanced enforcement provisions and specific enforcement financing.

8. Establish stiff penalties for child labor law violators.

Prepared by the National Consumers Leagne, Washington, DC, at the request of the National Safe Work-
place Institute!2
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about the hazards of work, especially illegal work, and to intervene to curb some of the
worst abuses in the workplace.

The current resurgence of child and adolescent labor in the United States reflects a
reconvergence of economic and social factors similar to those that produced major in-
creases in child labor at the beginning of the Industrial Revolution.!® These factors are:

¢ Increased poverty. Despite a relatively strong economy, more American chil-
dren live below the poverty line today than 20 years ago. For the 20% of American chil-
dren who live in conditions of poverty, financial need constitutes a compelling reason
to seek employment.!7 -

* Unstable world conditions — particularly war and poverty in Central America,
the Caribbean, and Southeast Asia, which have led increasing nimbers of undocu-
mented immigrants to enter the United States. These immigrants, particularly children
without parents, are highly vulnerable to exploitation in the workplace because of
their overwhelming need for income and their fear of discovery by immigration offi-
cials.

¢ Relaxation since 1980 in enforcement of federal child labor law—including
relaxation of the provisions limiting the maximum permissible hours of work and the
prohibitions against use of dangerous machinery. “Industrial home work,” defined as
industrial piece-work undertaken in the home, is a particular problem. The repeal by the
Reagan-Bush administration of the ban on industrial homework that was created 40
years ago specifically to protect women and children from industrial exploitation in the
home has further undermined the historic intent of child labor law.

Hazards of Child Labor

The hazards associated with child labor fall into two categories: 1) risks of injury,
illness, and toxic exposure; 2) threats to education and development.

Injuries. Injuries are the leading cause of death in children older than 1 year, and
they account for 45% of all mortality in 5- to 14-year-olds in the United States. Ap-
proximately 10,000 children die from injuries each year.!6:15

Work is a major and, until now, an insufficiently appreciated contributor to the on-
going epidemic of adolescent and childhood injury. Recent reports have documented
that each year work accounts for more than 30,000 injuries among children and adoles-
cents, for 20,000 compensation claims, for thousands of cases of permanent disability,!8
and for more than 100 deaths.?* Injuries to working adolescents include amputations,
burns, scalds, scalpings, fractures, eye loss, and electrocutions.?

In New York State in the decade of the 1980s, 9,636 adolescents received workers’
compensation awards for job-related injury; 4,201 of these compensated adolescents
(43.5%) suffered permanent disability; 31 died.3 Injury rates were higher in males than
in females and higher in 16- and 17-year-olds than in younger adolescents. The most
dangerous occupations were newspaper delivery for 14- and 15-year-olds and agricul-
ture for adolescents of all ages.3

Itis important to recognize that these officially notified numbers of injury cases al-
most certainly represent a substantial undercount of the numbers of work-related in-
juries that actually occur. Reasons for underreporting include lack of knowledge about
workers’ compensation, intimidation by employers, and fear of losing a job, especially
if a child is working in violation of the law or if the family’s immigration status is un-
certain.3 Lack of health insurance and lack of a primary health provider may deter ado-
lescents from secking medical care. Lack of awareness by health professionals that ado-
lescents might have been injured at work also appears to contribute to underreporting;
many physicians do not take histories of occupational exposure. Finally, the restrictive
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eligibility criteria that exist in many states for workers’ compensation awards contribute
to underestimates of the true injury rate.

Hazards of Illegal Child Labor. Particularly severe hazards are associated with
illegal child labor and with sweatshop employment. The extreme hazards of illegal em-
ployment of children and adolescents are illustrated by the following calculation:

1. Atleast 70% of work-related injuries among children are concentrated in the ap-
proximately 1 million children (20% of the workforce) who are employed illegally;

2. The remaining 30% of injuries occur in the 4 million children (80% of the total
workforce) who are employed under legal conditions; ) o

3. The risk of injury is therefore almost 10 times greater among children who are
employed under illegal conditions than among those working in compliance with the
law. :

Food slicers illustrate the hazards to working adolescents of the use of prohibited
power-driven equipment. Although adolescents under 18 years of age are legally pro-
hibited from using food slicers, these machines have been shown to be sources of seri-
ous injury.

In the early 1980s an adolescent in New York City was brought to an emergency
room with an amputated arm; he said he had been “helping out” in a butcher shop. A
few months Jater, another adolescent was brought to the same emergency room with his
arm amputated after having been in the same shop. He, too, had just been “helping out.”
In reality, it was found that both adolescents had been operating an unguarded band saw
to cut meat. :

Recently, a 17-year-old girl in New York City amputated several fingers when a
power-driven bakery dough slicer came down on her hand; use of such equipment is
legally prohibited below the age of 18 years. The fast food industry is among the most
rapidly growing industries and is one of the largest employers of youth in the United
States today. Lacerations and burns are common hazards in fast-food establishments.
There is also risk of electrocution.

The delivery of pizzas and other hot food items has proven to be extremely haz-
ardous to working children. The rash promise made by a midwestern pizza company
that all pizzas would be delivered within 30 minutes of the time of placing an order has
been shown to encourage reckless driving by young, often inexperienced, motor vehi-
cle operators. A total of 17 fatalities among adolescents working in pizza delivery and
among persons with whom they collided has been documented within the past year to
be associated with the ill-conceived delivery policies of this firm.!2

Toxic Exposures and Chronic Illness. Little information is available on the in-
cidence or severity of work-related illness in children caused by toxic occupational ex-
posures. Children are, however, known to experience a variety of toxic exposures at
work, including formaldehyde and dyes in the garment industry, solvents in paint shops,
organophosphates and other pesticides in agricultural work and lawn care, asbestos in
building abatement, and benzene in pumping unleaded gasoline (unleaded gasoline con-
tains 5% benzene by weight). Given the wide occurrence of these exposures, it is not in-
conceivable that some still undefined fraction of adolescent asthma might be related to
occupatjonal exposures to dusts or formaldehyde or that some cases of leukemia in ado-
lescents and young adults may be the consequence of occupational exposure in adoles-
cence to benzene in unleaded gasoline. Previous studies have shown unequivocally that
workers exposed early in life to asbestos can later develop lung cancer and mesothe-
lioma?? and that young persons exposed to benzene can develop leukemias and lym-
phomas.20

Health Risks of Agricultural Child Labor. Adolescents in rural areas are em-
ployed extensively in agriculture, both on family farms and commercially. The types of
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injuries most frequently associated with agricultural work include lacerations, amputa-
tions, and crush injuries from farm machinery; blunt trauma from large animals; motor
vehicle accidents involving farm vehicles on public roads; suffocation in grain eleva-
tors and silos; and exposure to pesticides. Hearing loss has been shown to be a particu-
lar hazard to high school farm workers, presumably because of their unprotected expo-
sure to noisy machinery. o

Inadequate legal protection of child and adolescent farm workers is a major cause of
the high rate of injuries among these groups. Small physical size and inexperience may
superimpose an additional risk for young workers. Although the numbers of adolescents
and children working in agriculture are not so large as the number employed in other sec-
tors, the potential hazards (especially those involving machinery and large animals), cou-
pled with the historical lack of regulation of agriculture, combine to create an important
problem, particularly in rural states. According to the National Institute for Occupational
Safety and Health (NIOSH), agriculture has come to surpass mining as the most danger-
ous occupation, accounting for 41 fatalities per 100,000 workers throughout the decade
of the 1980s. Perhaps for this reason, much of the scanty literature available on work-re-
lated injury and illness in adolescents and children focuses on agriculture.825

Data on injury in adolescent farm workers are provided in a 1985 paper by Rivara:

Nearly 300 children and adolescents die each year from farm injuries, and 23,500
suffer nonfatal trauma. The fatality rate increases with age of the child; the rate for
15- to 19-year-old boys is double that of young children and 26-fold higher than for
girls. More than half (52.5%) [of those injured] die without ever reaching a physi-
cian; an additional 19.1% die in transit to a hospital, and only 7.4% live long enough
to receive inpatient care. The most common cause of fatal and nonfatal injury is farm
machinery. Tractors accounted for one half of these machinery-related deaths, fol-
lowed by farm wagons, combines, and forklifts.2!

Contribution of Occupational Trauma to the Epidemic of Adolescent
Injury

The fraction of all adolescent injuries that are caused by work appears to be sub-
stantial.” Working adolescents, 16 and 17 years old, have the second highest injury rate
of all workers, exceeded only by 18- and 19-year-olds. The estimated number of 15- to
19-year-olds killed each year at work (n=110)2* is comparable with the number who die
in falls (n=103), in fires (n=126), on bicycles (n=129), and by poisoning (n=191).6 A
population-based survey of emergency department visits and hospitalizations in eastern
Massachusetts found that 24% of all adolescent injuries were related to work.# By con-
trast, only 17% of adolescent injuries treated in a Massachusetts emergency department
were due to sports trauma,b

Specific state-based studies provide further documentation of the importance of
work-related injury as a contributor to the overall epidemic of adolescent injury. In
North Carolina, a review of the computerized data files of the chief medical examiner
found 71 occupational deaths in the 10-year period from 1980 through 1989 among
youth through age 20.° Farms were the most frequent location of fatal injury, and events
involving tractors were frequently noted. Homicide was the leading cause of fatal oc-
cupational injury for adolescent females. A study in Connecticut found 796 workers’
compensation reports for adolescents 14 through 17 years of age in a 12-month period.>
The overall age-specific injury rate among employed 16- and 17-year-olds was 15 per
1,000; rates increased with age. A survey in Saskatchewan of eleventh and twelfth grade
high-school students found that in a one-year period (1982), work was the primary
source of adolescent injury.!0
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Hazards to Education and Development

Another serious consequence of child labor is interference with school attendance
and performance. Employed adolescents risk not having enough time for homework and
being tired on school days. Teachers of children in areas where pre-holiday employment
is common or industrial homework is escalating have reported declines in the academic
performances of previously good students.!® Excessive work during adolescence, espe-
cially under stressful conditions, may be associated with an increased risk of drug and
alcohol abuse.!1:14 -

Diagnosis of Work-related Injury among Adolescents

Proper diagnosis of occupational injury in adolescents as job related is important
for several reasons:

® Most importantly, proper recognition will prevent recurrence of injury in the af-
fected youngster and will lead to prevention of other similar cases.

® Proper diagnosis will lead to improved statistics on adolescent occupational in-
Jjury. This will enable more effective targeting of public health resources.

® Proper diagnosis provides a basis for education and counselling.

A brief occupational history is the most effective means of diagnosing an injury in
an adolescent as work-related.!3 Bach child who presents to an office, a clinic, or an
emergency room with traumatic injury should be asked whether the injury is work-re-
lated. Likewise, an occupational history should be obtained in all motor vehicle injuries
involving adolescents; fast-food deliveries and other work-related uses of vehicles have
been shown to be an important source of work-related trauma. In taking the history, pe-
diatricians need to be sensitive to the fact that adolescents may not wish to indicate that
the injury is related to work.

Recommendations

Employment of adolescents and children has reemerged in the United States and
has become a serious health hazard. Prevention of injury and illness in working adoles-
cents requires the following actions:

Diagnosis

¢ Increased diagnostic sensitivity of primary care providers and emergency de-
partment staff to the possibility that traumatic injury in children or adolescenis may have
been caused at work.

Research

® Further worker to identify the types of work situations and events associated with
injuries.

Data Collection

® Development of better systems for monitoring the working patterns of adolescents.

® Development of better surveillance methods for identifying work-related injury.
Education

® Better job, health, and safety training, and supervision of employed adolescents.

* Increased awareness among parents, school officials, and employers about child
labor laws and the potential hazards of adolescent work.

Legal Measures

® Better enforcement of existing child labor laws.

* Wider extension of child labor laws to cover agricultural employment and other
exempt industries.
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¢ Revisions in child labor laws, specifically updating of lists of machinery prohib-
ited for use at work by children and adolescents, based on known hazards.

ACKNOWLEDGMENTS

The authors acknowledge the generous support of the William T. Grant Foundation and
the National Institute for Occupational Safety and Health (Grant #0H-02717).

References

1. Baker SP, O’Neil B, Karpf RS: The Injury Fact Book. Lexington, MA, Lexington Books, 1984.

2. Banco L, Laptdus G, Braddock M: Work-related injury among Connecticut minors. Pediatrics 89:957, 1992.

3. Belville, R, Pollack SH, Godbold J, Landrigan PJ: Occupational injuries among working adolescents in
New York State. JAMA 269:2754, 1993.

4. Brooks DR, Davis LK, Gallagher SS: Work-related injuries among Massachusetts children: A study
based on emergency department data. Am J Ind Med 24:313, 1993.

5. Broste SK, Hansen DA, Strand RL, Stueland DT: Hearing loss among high school farm students. Am J
Public Health 79:619, 1989.

6. Children’s Safety Network: A Data Book of Child and Adolescent Injury. Washington, DC, National
Center for Education in Maternal and Child Health, 1991.

7. Christoffel KK: Child and adolescent injury in the United States: How occupational injuries fit in. Am J
Ind Med 24:301, 1993,

8. Cogbill TH, Busch HM, Stiers GR: Farm accidents in children. Pediatrics 76:562, 1985,

9. Dunn KA, Runyan CW: Deaths at work among children and adolescents. Am J Dis Child 147: 1044, 1993.

10. Glor ED: Survey of comprehensive accident and injury experience of high school students in
Saskatchewan. Can J Public Health 80:435, 1989.

11. Greenberger E, Steinberg LD, Vaux A: Adolescents who work: Health and behavioral consequences of
job stress. Dev Psychol 17:691, 1981.

12. Kinney JA: Health Hazards to Children in the Service Industries. Am J Ind Med 24:291, 1993.

13. Landrigan PJ, Baker DB: The recognition and control of occupational disease. JAMA 266:676, 1991.

14. Mortimer JT: Introduction. Youth and Society 22:131, 1990.

15. National Safety Council: Accident Facts— 1988, Chicago, IL, National Safety Council, 1988.

16. National Safe Workplace Institute: Sacrificing America’s Youth: The Problem of Child Labor and the
Response of Government, Chicago, National Safe Workplace Institute, 1992,

17. Phillips KP: The politics of rich and poor: Wealth and the American electorate in the Reagan aftermath.
New York, Random House, 1990.

18. Pollack SH, Landrigan PJ, Mallino DL. Child labor in 1990: Prevalence and health hazards. Annu Rev
Public Health 11:359, 1990

19. Postol T: Child labor in the United States. Its growth and abolition. Am Educator 13:30, 1989.

20. Rinsky RA, Smith AB, Hornung R, Felloon TG, Young RJ, Landrigan PJ: Benzene and leukemia—an
epidemiologic risk assessment. N Engl J Med 316:104, 1987.

21. Rivara FP: Fatal and nonfatal farm injuries to children and adolescents in the United States. Pediatrics
76:567, 1985,

22. Rosner D: Youth, race, and labor: Working kids and historical ambivalence in twentieth century amer-
ica. Am J Industr Med 24:275, 1993,

23. Selikoff IJ, Churg J, Hammond EL: Asbestos exposure and neoplasia. JAMA 188:22, 1968.

24. Suruda A, Halperin W: Work-related deaths in children. Am J Ind Med 19:739, 1991,

25. Swanson JA, Sachs MI, Dahlgren KA, Tinquely SJ: Accidental farm injuries in children. Am J Dis Child
141:1276, 1987.

26. Taylor RB: Sweatshops in the Sun: Child Labor on the Farm. Boston, Beacon Press, 1973.

27. Trattner WI: Crusade for the Children: A History of the National Child Labor Committee and Child La-
bor Reform in America. Chicago, Quadrangle, 1970.

28. U.S. General Accounting Office: Sweatshops in the U.S.—Opinions as to Their Extent and Possible En-
forcement Options: Briefing Report to Congressional Requesters, Washington, DC, Government Print-
ing Office, 1988. Publication GAO/HRD-88-130 BR.

29. U. S. General Accounting Office: Child Labor— Increases in Detected Child Labor Violations Through-
out the United States: Briefing Report to Congressional Requesters. Washington, DC, Government Print-
ing Office, 1990. Publication GAO/HRD-90-116.

30. U. S. General Accounting Office: Child Labor, Characteristics of Working Children. Washington, DC,
Government Printing Office, 1991. Publication GAO/Hrd-91-83-BR.

31. Wertheimer BM: “We Were There”—The Story of Working Women in America. New York, Pantheon,
1977.




