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ABSTRACT

OBJECTIVE.Our goal was to examine the hazard exposures, work experiences, and
workplace safety training of adolescents employed in retail and service jobs in the
United States.

METHODS. This was a cross-sectional telephone survey among working adolescents,
14 to 18 years old, in the continental United States. Data were collected in 2003.
Survey items measured self-reported hazard exposures, training, and supervision
experiences of working adolescents.

RESULTS. Teens reported working an average of 16.2 hours per week during the
school year, including working an average of 2.9 times per week after 7 PM on
school nights and 2.6 nights per week after 9 PM. Thirty-seven percent of those
under age 16 reported working after 7 PM on a school night, indicating employer
violation of federal law. Teens typically perform multiple kinds of tasks in a given
job. Higher proportions of females than males are involved in cash handling (84%
vs 61%), whereas males are more likely than females to be involved in physically
challenging tasks, such as lifting heavy objects (57% vs 22%) or working at heights
(35% vs 17%). Despite federal regulations prohibiting teens under 18 from using
certain types of dangerous equipment (eg, slicers, dough mixers, box crushers,
paper balers) or serving or selling alcohol in places where it is consumed, 52% of
males and 43% of females reported having performed �1 prohibited task. Al-
though more males reported receiving safety training, they were also more likely
to report working without supervision than their female counterparts.

CONCLUSIONS. Teens are exposed to multiple hazards, use dangerous equipment
despite federal prohibitions, and work long hours during the school week. They
also lack consistent training and adult supervision on the job. It is important for
adolescent medicine practitioners to become involved in prevention efforts
through both anticipatory guidance and policy advocacy.
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IN 2000, THE estimated labor force participation for 16-
to 17-year-olds was 68.5% (75.3% for males and

62.1% for females), resulting in �6 million employed
adolescents in the United States1,2 Many teens, however,
begin working before their 16th birthdays.3 Once ado-
lescents enter the labor market, they usually continue
working, although they change jobs frequently.4 Most
working adolescents are employed during both the
school year and the summer, with the proportions work-
ing during both periods estimated at 62% for 16- to
19-year-olds.5,6 Estimates suggest that by the time they
graduate from high school, most teenagers have had a
job.6 The largest proportion (62%) of adolescents work
in retail trades, of which half are eating and drinking
establishments, whereas the second largest number
(25%) work in the service industry during school
months. In the summer months, retail and services in-
dustries account for 50% and 30% of youth employ-
ment, respectively.6

Despite its benefits,7 employment can have serious
negative consequences for adolescents. Several studies
document the magnitude of fatal injuries to young
workers.8–19 The Bureau of Labor Statistics reports fatal-
ity counts of work injuries among workers 17 years old
and younger to be fairly stable between 1992 and 2000,
with an annual average of 68 fatalities.19

Converting actual hours worked to full-time equiva-
lency (because youth work part-time or for limited time
periods) results in estimated fatality rates per 100 000
workers of 5.1 for 15-year-olds, 3.4 for 16-year-olds, and
3.7 for 17-year-olds.17,18 Although these rates of fatal
work-related injuries to teens are the same or slightly
less than the rate for adults (5.1 per 100 000),18 the
number of injuries per hour worked may actually be
greater for youth.

Injuries to youth in the retail trade and services sec-
tors together accounted for 26% of the fatalities among
workers 17 years old and under during the1998–2002
period.19 For this period, 13% (40) of the 304 deaths to
young workers were in the retail trades, and service
industries accounted for another 13% of the docu-
mented young worker fatalities.18 Homicides associated
with robberies were reported to be the cause of between
one fourth and one half of all youth fatalities in the retail
trade.17

With regard to nonfatal work injuries, Layne et al20

estimated that 64 100 youths between the ages of 14 and
17 were treated in emergency departments for occupa-
tional injuries in 1992 and National Institute for Occu-
pational Safety and Health estimates that nearly 200 000
adolescents are injured at work every year.21 A wide
variety of data sources have been used to characterize
nonfatal adolescent work-related injuries. Several stud-
ies used workers’ compensation data to determine the
incidence of nonfatal injuries to teen workers,11,22–27

whereas others used first report of injury records28 or

focus groups and surveys of adolescents.29–35 Data from
the Survey of Occupational Injuries and Illnesses, an
annual survey of employers’ Occupational Safety and
Health Administration (OSHA) recordkeeping logs con-
ducted by the Bureau of Labor Statistics, reported 9000
cases of workers younger than age 17 with injuries and
illnesses that resulted in days away from work in 2003.
Approximately 25% of these cases were in retail trade,
and 38% were in food services and drinking places.19

This study describes the self-reported work experi-
ences of a national sample of employed adolescents, ages
14 to 17, working in the retail and service sectors. We
documented employee hours of work, the tasks the
youth perform, and the hazards that they face on the
job, examining variations by gender and age. In addi-
tion, we explored their reported experiences with being
trained and supervised. As such, this is the first national
study, to our knowledge, to document the work-related
hazards to which teens are exposed.

METHODS

Overview
This project used a nationally representative cross-sec-
tional telephone survey to elicit information about work
experiences from a sample of 14- to 17-year-old working
teens.

Instrument Development
To develop our survey instrument, we conducted focus
groups with teen workers to learn how they described
workplace hazards,35 reviewed teen worker injury re-
ports obtained from the state of Massachusetts (Leticia
Davis, ScD, verbal communication, 2002), and borrowed
items from national surveys and from previous surveys
of teens in North Carolina and in selected other sites.29–32

We then sent the draft instrument for review to 7 na-
tional experts familiar with teen labor issues, making
revisions before pretesting to clarify confusing questions
and reduce the length of survey administration to �25
minutes. We pilot-tested the instrument with 54 teens
incorporating final modifications in preparation for in-
terviewer training and final survey administration by the
Survey Research Unit of the Department of Biostatistics
at the University of North Carolina School of Public
Health.

The Human Subjects Committee of the University of
North Carolina School of Public Health reviewed and
approved the instrument, as well as consent, assent, and
interview procedures.

The final survey instrument, which was programmed
into a computer-assisted system using Blaise,36 consisted
of 50 items, including categories addressing: business
type and job tasks, work hours, and hazard exposures.
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Sampling
A probability sample of households with telephone line
access in the continental United States was chosen for
this study. The sample was selected by using a dual-
frame approach in which 10% of the sample was se-
lected from a list-assisted random-digit dialing frame of
households with telephones, and the remainder was
chosen from a complementary (ie, nonoverlapping) tar-
geted-list frame consisting of directory-listed residential
telephone numbers for which recent demographic infor-
mation about the household was available.

Screening and Eligibility
Once they reached a residential household with a work-
ing telephone number, interviewers determined the el-
igibility of the household by talking with a parent or
guardian. A household was eligible to participate in the
study if it had a teen between the ages of 14 and 18 who
had held a job not supervised by a parent/guardian for at
least a 2-month period within the preceding 12 months.
In addition, the teen needed to be � 14 years old but
younger than 18 at the time he or she worked. If there
was �1 eligible teen in the household, 1 was selected
randomly to participate. We asked the parent to indicate
all the eligible teens. Depending on how many eligible
teens were in the household, we generated a random
number from that number of possible numbers (ie, if 3
teens were present, we selected randomly number 1, 2,
or 3). If “1” was generated, we selected the youngest
eligible child. If “2” was generated, we selected the sec-
ond youngest eligible child, and so on.

The parent or guardian gave consent before data col-
lection could begin and then was typically interviewed
for the parent part of the study (C.W.R., M.S., J.D.,
J.M.B., and R.A., unpublished data, 2003) before we
asked to speak with the adolescent. The parent and the
selected teen were each read statements explaining the
study and confidentiality provisions and were asked to
agree verbally to participate. Non–English-speaking
households (n � 418), as well as households without
telephones, were excluded from the study population.
As part of the parent interview, we asked the parent to
identify the most recent job meeting the eligibility crite-
ria. This job selection was confirmed with the teen dur-
ing the teen interview so that the teen’s responses fo-
cused on 1 specific job during the entire interview.

Data Collection
Interviews took place 7 days a week between the
months of February and September 2003. Selected num-
bers were called until a minimum of 10 unsuccessful
attempts were made with at least 1 weekend call, 1
evening call, and 1 daytime call over a several-week
period.

Data Management and Data Analysis
Raw sample weights were based on original probabilities
of choosing households from the a national frame of
telephone numbers, the total number of telephone lines
reaching the household, and in the case of child and
parent/child pairs, the number of eligible teens in the
household. Trimming techniques based on Potter37 were
used to reduce the overall variability of raw weights.
Weight variability inflates standard error of estimates,
thereby decreasing the precision of point estimates (pro-
portions or means) and reducing power to make com-
parisons. The trimming process reduced extreme
weights, redistributing them among others so that the
sum of the adjusted weights remained constant. Trim-
ming procedures reduced the impact of weight variabil-
ity on variance of estimates by �80%. Poststratification
adjustments were used to better align multivariate sam-
ple distributions on key demographic variables, with
population distributions based on national sources. Sam-
ple proportions were adjusted to national estimates pro-
vided by the 2002 Current Population Survey.38 Race of
household head and household income were used as the
poststratification variables.

Analyses showed here include actual frequencies of
responses to key items and comparisons within age and
gender strata. Percentages, 95% confidence limits (CLs),
and means calculations rely on sampling weights.

RESULTS

Response Rate and Final Study Population
Telephone interviews were completed with 928 teenage
workers. Using the American Association for Public
Opinion Research Standard Definitions,39 the range in
response rates was 51% to 64%. The low-end response
rate assumes that the same proportion of unknown eli-
gibility households were eligible to participate as the
proportion eligible with known status, and the high-end
response rate (64%) assumes that all households con-
tacted for which no eligibility information was available
were considered not eligible for the participation in the
survey.

Because 93% of the working teens surveyed in this
study indicated that their most recent job meeting our
eligibility criteria was in retail and service trades, the
data presented in this article are restricted to that subset,
a study group of 866 teen workers. This study popula-
tion was 48% male, 85% white, and 3% Hispanic. Thir-
teen percent of the respondents reported on work expe-
riences at jobs held over the previous year while they
were under age 16, and the remaining 21% described
experiences working as a 16-year-old and 67% as a
17-year-old.

Work Hours and Schedule
Teens worked at their referent job (ie, the job they had
worked at the most during the previous 12 months) for
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a median total period of 9 months (interquartile range:
11.0). During the school year, teens reported working a
mean of 16.2 hours per week, with 82% of the working
teens reporting having worked after 7 PM on a school
night, 52% indicating they had worked after 9 PM, and
10% reporting they had worked after 11 PM. The average
number of days spent working these hours on school
nights also varied, with teens reporting working after 7
PM on average 2.89 nights per week versus working an
average of 2.64 and 2.07 nights per week after 9 or 11
PM, respectively (Table 1).

Although not shown in the table, older teens (aged
16–17) were 3 to 4 times more likely to report working
in the evening than were teens under age 16. However,
37% of those under age 16 reported having worked past
7 PM on a school night, a practice that is prohibited by the
federal law for those under age 16.40 In addition, 16% of
these youngest workers (�15 years) indicated they had
worked after 9 PM on a school night.

Tasks Performed
Each teen was asked an open-ended question: “What
tasks do (did) you do at this job?” Up to 5 responses to
the question were coded. These tasks were categorized
postinterview into 8 groups: (1) customer interaction
and cash handling tasks (eg, cashiers, baggers, hostesses,
and sales); (2) food preparation and food handling and
serving tasks (eg, cooks, bartenders, waiters, and deli
work); (3) cleaning and laundry tasks (eg, busing tables,
dishwashing, laundering, and removing trash); (4) child
and health care (eg, work in tending to children in day
care or elders in nursing homes); (5) recreation, sports,
and teaching (eg, coaching, refereeing, teaching sports,
camp counseling, life guarding, and preparing golf carts
for patrons); (6) driving and delivery (eg, food delivery,
steering boats, or driving cars); (7) other manual tasks
(eg, loading, stocking shelves, operating equipment, do-
ing yard work, animal care, and repairing items); and (8)
other, including office work (eg, filing, typing, and doing

work on computers). Some responses were too vague to
be classified and were coded as “unknown.”

Overall, 17% of the teens listed just 1 task at their
referent job, whereas 24% listed 2, an additional 24%
reported 3 tasks, and 34% listed 4 or more tasks. As
shown in Table 2, 31% of females and 24% of males
reported a primary job task involving customer interac-
tion or cash handling, and 30% of females compared
with 20% of males indicated their primary task was
preparing, handling, and/or serving food. Although not
shown, responses to another question indicated that
84% of females and 61% of males indicated that they
had ever been responsible for cash handling in this job,
even if it was not their primary task. Males were more
likely to identify primary tasks of doing cleaning and
laundry work (18% of males vs 8% of females) or man-
ual tasks such as loading trucks, stocking shelves, yard
work, or assembling things (17% of males vs 7% of
females). Higher proportions of males than females re-
ported their primary task was recreation, sports, or
teaching (12% of males vs 8% of females) whereas
females were more engaged with child care as the pri-
mary task (5%) versus males (3%).

Because we were particularly interested in learning
about hazards on the job that might lend themselves to
remediation, respondents were asked about tasks spe-
cific to retail and service sector employment shown in
previous studies to be potentially dangerous.22,41 Items in
Table 2 were asked of all respondents, whereas those in
Table 3 were asked only of those 395 respondents who
worked in grocery or food service establishments. It is
important to note that in Table 2, the sample sizes and,
therefore, stability of the estimates vary because we
asked individual items only to those respondents work-
ing in establishments that had the specified type of
equipment.

As shown in Table 2, close to 90% of teen workers
reported performing cleaning tasks (as distinct from only
the primary tasks). Among the more than three quarters

TABLE 1 Work Hours During School Year of US Teens Working in Retail and Service Sectors, 2003
(N � 866)

Characteristic n/N
(Not Weighted)

%
(Weighted)

95% CLs
(Weighted)

Have you worked when there is school the next day (ever)? 595/866 68.0 62.8, 73.3
Work after 7 PM on school night 487/595 82.3 77.1, 87.5
Work after 9 PM on school night 308/595 51.6 44.7, 58.5
Work after 11 PM on school night 66/595 10.1 6.9, 13.2

Frequency of work after specific hours on school nights,
No. of times in an average week, mean (range)

Work after 7 PM 2.89 (1–7) 2.67, 3.11
Work after 9 PM 2.64 (1–7) 2.34, 2.93
Work after 11 PM 2.07 (1–6) 1.61, 2.53

Typical No. of hours worked per week when school is
in session, mean (range)

16.2 (1–40) 14.99, 17.33
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of the teens who worked in places with cash registers,
the majority were engaged in cash handling, with figures
of 84% for females and 61% for males. More than half
of the male teens compared with 22% of the females
reported having lifted �50 pounds while at work. Sim-
ilarly, males were more likely than females to work at

heights �6 feet (35% vs 17%) and without use of fall
protection (50% vs 29%).

Hazard Exposures and Illegal Tasks
Table 3 reports information about the 395 youth work-
ing in groceries or food service establishments. Among

TABLE 2 Primary Tasks and Other Selected Experiences Reported by USWorking Teens in the Retail and Service Sectors According to Gender,
2003 (N � 866)

Working Conditions Female, %
(95% CLs)

Male, %
(95% CLs)

Total, %
(95% CLs)

Primary tasks (n � 866)
Customer interaction, cash handling 31.4 (24.2, 38.6) 23.6 (17.3, 29.9) 27.7 (22.8, 32.5)
Food preparation, food handling, serving 30.3 (21.9, 38.6) 20.4 (13.7, 27.1) 25.5 (20.0, 31.0)
Cleaning and laundry tasks 8.0 (3.8, 12.1) 17.5 (10.1, 24.8) 12.6 (8.3, 16.8)
Child and health care 5.0 (2.6, 7.4) 2.7 (0.55, 4.8) 3.9 (2.3, 5.5)
Recreation, sports and teaching 8.1 (5.0, 11.2) 12.4 (8.7, 16.0) 10.2 (7.8, 12.5)
Driving and delivery 0.8 (0.0, 2.2) 1.2 (0.19, 2.2) 1.0 (0.1, 1.9)
Other manual tasks (eg, loading, stocking shelves, operating equipment) 7.2 (2.5, 11.9) 16.9 (11.1, 22.8) 11.9 (8.2, 15.7)
Other, including office work, work with computers 9.2 (5.5, 12.8) 5.3 (0.65, 9.8) 7.3 (4.4, 10.2)

Other experiences
Motor vehicle present at workplace (ie, company motor vehicles that employees use

as part of their job), females (n � 90); males (n � 118)
Have you driven a motor vehicle as part of job? 22.5 (4.0, 40.9) 40.1 (24.3, 55.9) 32.1 (20.3, 44.0)

Lawnmowers present at workplace, females (n � 76); males (n � 115)
Have you operated a lawn mower? 14.0 (0.0, 34.3) 19.9 (9.0, 30.8) 17.2 (6.4, 27.9)

Power equipment or tools present at workplace, females (n � 162); males (n � 223)
Have you operated power equipment or tools? 31.0 (18.4, 43.6) 59.4 (49.1, 69.8) 47.4 (39.2, 55.7)

Forklift or any other power-driven lifting equipment present at workplace, females
(n � 57); males (n � 98)

Have you operated a forklift or other power driven lifting equipment? 6.1 (0.0, 14.6) 44.6 (28.4, 60.8) 28.6 (16.2, 41.0)
Heavy equipment or machinery such as that used in cleaning, landscaping,

construction, or industrial work at present workplace, females (n � 64); males
(n � 116)

Have you operated heavy equipment, machinery for cleaning, landscaping,
construction, or industrial work?

3.7 (0.1, 7.4) 26.6 (15.4, 37.8) 17.4 (10.4, 24.4)

Have you been an outside helper on a motor vehicle? Females (n � 428); males
(n � 438)

7.2 (2.2, 12.1) 16.8 (9.5, 24.2) 11.8 (7.4, 16.2)

Have you…
worked in high places (�6 ft)? 16.6 (10.7, 22.6) 35.4 (27.9, 42.8) 25.6 (20.8, 30.4)
worked in high places without fall protection? 28.7 (13.3, 44.2) 49.7 (36.8, 62.5) 42.6 (32.0, 53.1)
moved or lifted heavy objects (�50 lbs)? 22.1 (15.4, 28.7) 57.0 (49.1, 64.8) 38.8 (33.2, 44.3)

TABLE 3 Percentages of USWorking Teens Reporting Specific Activities in Grocery Stores or Food Service According to Gender, 2003
(N � 395)

Work Activities Female (n � 191),
% (95% CLs)

Male (n � 204),
% (95% CLs)

Total (N � 395),
% (95% CLs)

Used sharp knives 67.7 (55.4, 80.0) 74.9 (64.8, 85.0) 71.2 (63.1, 79.3)
Used case cutter, box knife, or razor blades 59.3 (47.8, 70.9) 77.3 (67.6, 87.0) 68.2 (60.5, 76.0)
Used grills or ovens 53.6 (41.7, 65.5) 55.6 (43.8, 67.4) 54.6 (46.2, 62.9)
Used deep fat fryer 36.0 (23.7, 48.4) 36.7 (25.9, 47.5) 36.4 (28.1, 44.6)
Used power slicing tool or grindera 15.8 (8.1, 23.5) 19.3 (10.0, 28.6) 17.5 (11.5, 23.5)
Sold or served alcohol at places where alcohol is consumed by customersa 17.0 (5.9, 28.1) 12.7 (3.6, 21.7) 14.9 (7.6, 22.1)
Used steam table 15.2 (5.9, 24.6) 12.0 (6.6, 17.4) 13.7 (8.1, 19.2)
Used box crushera 6.2 (1.5, 10.8) 21.4 (11.2, 31.7) 13.6 (7.8, 19.3)
Used dough mixing or rolling machinea 7.2 (2.7, 11.8) 16.3 (7.2, 25.5) 11.7 (6.5, 16.8)
Used baler or compactor† 4.9 (1.2, 8.6) 17.6 (10.2, 25.0) 11.1 (7.0, 15.2)
Used food wrapping machine 4.1 (1.6, 6.6) 16.5 (7.2, 25.8) 10.1 (5.2, 15.0)
One or more prohibited tasks reporteda 43.2 (31.1, 55.2) 51.9 (40.0, 63.0) 47.4 (38.9, 55.9)
Mean number of above hazards reported 2.8 (2.4, 3.3) 3.6 (3.1, 4.1) 3.2 (2.9, 3.6)
a These activities are prohibited by federal law for workers �18 years of age. State laws vary and may have additional prohibitions.

530 RUNYAN et al
 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 



these teens, more than two thirds reported using sharp
knives (71%) or using case cutters, box knives, or razor
blades (68%). Over half had used grills or ovens, and
36% had used deep fat fryers. Male workers reported
higher exposures to all these hazards than female work-
ers. Four types of injury hazards listed are explicitly
prohibited by federal law for any worker under age 18:
operation of box crushers, operation of balers or com-
pactors, operation of a power slicing tool or grinder, and
operation of dough mixers. A fifth, selling or serving
alcohol where it is consumed, is also included. More
than half (52%) of all male workers and 43% of female
workers reported having performed �1 of these 5 fed-
erally prohibited tasks.

Training and Supervision
Overall, two thirds of the respondents indicated they had
received some type of safety training (Table 4). The
reported content of the training varied. Most of the teens
reported that they were taught about using equipment
safely and how to avoid getting hurt while working.
Fewer teens indicated they had received training related
to violence, with fewer than half reported having been
taught what to do in the event of a robbery. Higher

proportions of females than males report training for
robbery, angry customers, and threats of attack.

We asked several questions about supervisory prac-
tices. More than 60% of teens reported that someone
checked to make sure they were doing their work cor-
rectly at least once a day. In addition, we asked the
question: “In a typical work week while working at
[referent job], how many days do (did) you work some
or part of the day without an adult supervisor (age 21�
years) at the worksite?” In response, 22% of the females
and 30% of the males reported that in a typical week
they worked without adult supervision �1 day. Al-
though not shown in Table 4, 19% of teen workers
reported working without supervision �2 days per
week.

Previous studies identify robbery and workplace vio-
lence as major risks associated with working in retail
settings.41–44 Therefore, we asked questions about work-
ing alone during daylight and/or evening hours. Ap-
proximately 10% indicated they had worked alone for �

1 day at their referent job during the past year during
daylight hours, and 9% percent indicated that they had
worked alone after dark (for at least half an hour) �1
day a week (Table 4). Although not shown in Table 4,

TABLE 4 Training and Supervision by Gender, 2003 (N � 866)

Female (n � 428),
% (95% CLs)

Male (n � 438),
% (95% CLs)

Total (N � 866),
% (95% CLs)

Training and training content
Have you received any kind of safety training? 61.1 (53.3, 68.8) 72.4 (66.0, 78.8) 66.5 (61.3, 71.7)
Training addressed (n � 258) (n � 317) (n � 575)
How to avoid getting hurt while working 86.4 (80.9, 91.9) 82.2 (73.4, 90.9) 84.1 (78.9, 89.5)
How to use equipment safely 90.0 (85.3, 94.6) 93.2 (89.7, 96.7) 91.7 (88.8, 94.5)
What to do in case of robbery 44.1 (33.8, 54.4) 37.7 (28.2, 47.3) 40.8 (33.7, 47.9)
How to deal with angry or drunk customer 65.0 (55.5, 74.6) 56.3 (46.3, 66.4) 60.5 (53.5, 67.5)
How to deal with arguments or fights among coworkers 64.6 (55.6, 73.6) 62.3 (53.2, 71.3) 63.4 (57.0, 69.8)
What to do if sexually harassed 66.0 (57.1, 74.9) 60.8 (51.3, 70.3) 63.3 (56.7, 69.8)
What do if attacked or threatened 63.3 (53.6, 72.9) 58.6 (48.7, 68.5) 60.9 (53.9, 67.8)

Supervision
How many days did you work without adult supervisor at

the worksite?
None 78.5 (72.7, 84.2) 70.0 (62.3, 77.7) 74.4 (69.6, 79.3)
�1 21.5 (15.8, 27.3) 30.0 (22.3, 37.7) 25.6 (20.7, 30.4)

How many days were you the only person at worksite
during daylight hours?

None 89.1 (84.9, 93.4) 91.8 (88.4, 95.2) 90.4 (87.6, 93.2)
�1 10.9 (6.6, 15.1) 8.2 (4.8, 11.6) 9.6 (6.8, 12.4)

How many days were you the only worker at the worksite
after dark for at least half an hour?

None 92.0 (88.3, 95.7) 89.1 (82.8, 95.3) 90.6 (87.0, 94.2)
�1 8.0 (4.3, 11.7) 10.9 (4.7, 17.2) 9.4 (5.8, 13.0)

How often, if ever, has anyone checked to make sure you
were doing your work correctly?

More than once a day 36.2 (27.8, 44.5) 40.2 (32.1, 48.4) 38.1 (32.3, 43.9)
Once a day 25.6 (19.0, 32.3) 25.1 (18.9, 31.4) 25.4 (20.8, 29.9)
At least once a week, but not every day 22.1 (15.9, 28.4) 22.9 (16.0, 29.7) 22.5 (17.9, 27.1)
Less than once a week 11.4 (7.6, 15.1) 4.9 (2.7, 7.3) 8.3 (6.1, 10.6)
Never 3.5 (1.0, 6.0) 6.5 (1.8, 11.2) 4.9 (2.3, 7.5)
It varies 1.2 (0.0, 2.8) 0.3 (0.0, 0.7) 0.8 (0.0, 1.5)

PEDIATRICS Volume 119, Number 3, March 2007 531
 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 



15% of workers reported having worked alone in 1 or
both of these circumstances (daytime or night hours) for
�1 day a week.

DISCUSSION

Overview
Adolescents’ formal employment for wages begins at an
early age and, on average, teens in retail and service
settings keep their jobs for nearly a year. Teens’ work
hours vary between school year periods and school va-
cations, with teens working nearly twice as many hours
per week during school vacations.6 Older teens and
males are exposed to more hazards than younger or
female workers. However, by virtue of being more
heavily involved in cash handling, females are exposed
to the risks associated with robberies.

In addition, many teens work at night on school
nights, including some who indicated that they worked
after 11 PM on a school night. This suggests the potential
for interference with school or sleep, as well as potential
for exposure to workplace violence that is more preva-
lent in the retail and service sectors than in other set-
tings.41,43–47 For teens younger than 16 years of age,
working after 7 PM on school nights is illegal40 and sug-
gests the need for better enforcement of child labor laws.
Although teen worker fatalities are less common in the
retail and service sectors than in other sectors, nonfatal
injuries in these sectors are common.19 The data from
this survey confirm that teens employed in these jobs are
exposed to a variety of hazardous tasks, tools, and situ-
ations.

Teen work is complex. Workplaces in full compliance
with OSHA regulations and standards for ensuring a safe
work environment may still place young workers at risk
for injury and illness. Federal and state child labor laws
are designed to impose additional restrictions to protect
teens from hazardous work environments or late work
hours. As suggested by our data, many teens are per-
forming tasks that are prohibited by current federal child
labor laws. Our results also suggest gaps in both safety
training and supervision of working teens because ap-
proximately one third of the teens reported not receiving
any safety training. Among those who received safety
training, training was lacking in some critical areas, such
as training on what to do in case of robbery or on how to
deal with arguments or fights among coworkers.

Although the efficacy of supervision and training is
not well studied, it has been demonstrated that workers
working alone are at greater risk of workplace homi-
cide.46,47 Plus, it is likely that greater supervision and
training in difficult situations that arise in retail and
service sector jobs would benefit adolescents who may
lack the life experiences and judgment to develop ap-
propriate strategies to deal with complex situations. The
fact that so many teens reported working �1 day a week

without adult supervision suggests the potential for se-
rious lapses in safety.

Limitations
Because this is the first national study, to our knowl-
edge, to interview working teens in the United States
about their hazard exposures, there are few points of
comparison. Rothstein48 reports that the rates of employ-
ment among minority youth are lower than for white
teens. Most likely, we have missed immigrant teenagers,
particularly those who are undocumented both because
of limiting our interview to those parents and teens who
can speak English and because of a possible lack of
receptivity of these families to agree to be interviewed.
In addition, youth working in agriculture or in informal
sector jobs (eg, working as a day-laborer or for a relative)
were not included.

In addition, we can not assess the validity of responses
that could be biased because of participant recall. The
survey relied on self-report of job tasks and hazard ex-
posure. This is a potential source of bias because of
problems of recall and lack of accurate measurement of
the number of times a particular hazard exposure may
have occurred. We attempted to minimize recall prob-
lems by asking respondents to focus on a single, referent
job throughout the interview. Although we can not be
sure, we suspect that recall biases are conservative in
underrepresenting the true prevalence of hazard expo-
sure.

Finally, although this is the largest study of its kind to
date, the sample size is limited, and CLs around some
estimates are wide.

Implications for Future Research and Intervention
The literature on teen labor is relatively sparse and de-
rives from several distinct fields, including youth devel-
opment, public health, sociology, education, and orga-
nizational psychology. Little appears in the medical
literature. It is important to integrate the findings from
these distinct perspectives and devise more comprehen-
sive intervention approaches that reflect the full state of
knowledge so as to guide both clinical practice with
working teens, as well as community advocacy. Al-
though adolescents use health care less than people in
other age groups, young people between 15 and 24
made �70 million estimated outpatient visits in 2004,
with 79 visits for preventive care among every 100 per-
sons.49 As a result, there is considerable opportunity for
pediatricians to interact with them around work-related
issues.

Physicians should also be familiar with the youth
labor laws in their locales so they can help their adoles-
cent patients and their parents make wise decisions
about jobs. In addition, knowing about the working
environments of these youth may help physicians gain
insight into other adolescent health and behavioral con-
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cerns, such as fatigue, school performance, and peer
interactions. Special attention is warranted when youth
are working long, late hours, without adequate adult
supervision or with minimal training. Adding informa-
tion about teen worker rights and responsibilities to
standard patient care is one way that pediatricians can
begin to inform both parents and teens about the poten-
tial hazards of youth work to both health and educa-
tional performance. Excellent information is available
from the federal government, state agencies, and non-
profit organizations. Several useful Web sites appear in
Table 5.50–55

In addition, individual clinicians and professional or-
ganizations should develop the skills and practice of
engaging with other health professionals in addressing
the policy issues surrounding young worker safety as
they have successfully done in other aspects of child and
adolescent health and safety, including regulations for
fire safe sleepwear, poison prevention packaging, regu-
lation of unsafe infant products such as infant walkers,
child passenger safety, and graduated driver licensing for
teens56–61 Working conditions for teens can include many
hazards, some of which are addressed by federal or state
child labor policies or by OSHA regulations and some
that are not. Even when policies govern safety, imple-
mentation is sometimes incomplete,62 suggesting the
need for not only careful monitoring of the policies
themselves but also of improvements in policy imple-
mentation and enforcement, as with drunk driving laws
or policies governing weapon carrying at school or grad-
uated driver’s licensing.

ACKNOWLEDGMENTS
This project was supported by grant 5-RO1-OH03530-02
from the National Institute of Occupational Safety and
Health.

We appreciate data-analysis assistance provided by
Jose Sandoval, MS, Shankar Viswanathan, MS, and
Xiaoyan Shi, MS, and help in instrument development
from Darlene Adkins, Thomas Harris, JD, Chris Miara,
MS, Susan Gallagher, MPH, Marlee Gurrera, MS, Linda
Treiber, PhD, and Susan Pollack, MD, MPH. Carrie

Johnston and Kimberly Rauscher, ScD, assisted with
preparation of the manuscript.

REFERENCES
1. Szafran R. Age-adjusted labor force participation rates,

1960–2045. Mon Labor Rev. 2002;125:46
2. US Census Bureau. American FactFinder: Table QT-P24. Cen-

sus 2000 Summary File 3, Matrices P43 and PCT35. Employment
Status by Sex: 2000. Available at: http://factfinder.census.gov/
servlet/QTTable?_bm�y&geo_id�01000US&-qr_name�DEC_
2000_SF3_U_QTP24&-ds_name�DEC_2000_SF3_U&-_lang�
en&-_caller�geoselect&-state�qt&-format. Accessed August
15, 2006

3. Zierold KM, Garman S, Anderson H. Summer work and injury
among middle school students, aged 10–14 years. Occup Envi-
ron Med. 2004;61:518–522

4. Committee on the Health and Safety Implications of Child
Labor, National Research Council and Institute of Medicine.
Protecting Youth at Work: Health, Safety, and Development of Work-
ing Children and Adolescents in the United States. Washington, DC:
National Academy Press; 1998

5. Greenberger E, Steinberg L. When Teenagers Work: The Psycho-
logical and Social Costs of Adolescent Employment. New York, NY:
Basic Books, Inc; 1986

6. Herman, AM. Report on the Youth Labor Force. Washington, DC:
Office of Publications and Special Studies, US Department of
Labor, Bureau of Labor Statistics; 2000

7. Mortimer JT. Working and Growing up in America. Cambridge,
MA: Harvard University Press; 2003

8. Suruda A, Halperin W. Work-related deaths in children. Am J
Ind Medicine. 1991;19:739–745

9. Dunn KA, Runyan CW. Deaths at work among children and
adolescents. Am J Dis Child. 1993;147:1044–1047

10. Schenker MB, Lopez R, Wintemute G. Farm-related fatalities
among children in California, 1980 to 1989. Am J Public Health.
1995;85:89–92

11. Cooper SP, Rothstein MA. Health hazards among working
children in Texas. South Med J. 1995;88:550–554

12. American Academy of Pediatrics, Committee on Environmen-
tal Health. The hazards of child labor. Pediatrics. 1995;95:
311–313

13. Derstine B. Job-related fatalities involving youths, 1992–95.
Compens Work Cond. 1996;40–42

14. Castillo DN, Malit BD. Occupational injury deaths of 16 and 17
year olds in the United States: trends and comparisons to older
workers. Inj Prev. 1997;3:277–281

15. Ehrlich PF, McClellan WT, Hemkamp JC, Islam SS, Ducatman
AM. Understanding work-related injuries in children: a per-
spective in West Virginia using the state-managed workers’
compensation system. J Pediatr Surg. 2004;39:768–772

16. Rivara FP. Fatal and non-fatal farm injuries to children and
adolescents in the United States, 1990–3. Inj Prev. 1997;3:
190–194

17. Windau J, Sygnatur E, Toscano G. Profile of work injuries
incurred by young workers. Mon Labor Rev. 1999;126:3–10

18. Cimini MH. Research summary: fatal injuries and young work-
ers. Compens Work Cond. 1999;27–29

19. Windau J, Mayer S. Occupational injuries among young work-
ers. Mon Labor Rev. 2005;128:11–23

20. Layne LA, Castillo DN, Stout N, Cutlip P. Adolescent occupa-
tional injuries requiring hospital emergency department
treatment: a nationally representative sample. Am J Public
Health. 1994;84:657–660

21. National Institute for Occupational Safety and Health. NIOSH
Alert: Request for Assistance in Preventing Deaths and Injuries of
Adolescent Workers. Washington, DC: US Department of Health

TABLE 5 Resources for Additional Information

Federal Network for Young Workers Safety and Health
(www.cdc.gov/niosh/fedNET)

US Department of Labor, OSHA Teen Workers Safety and Health Page
(www.osha.gov/SLTC/teenworkers/index.html)

Occupational Health Surveillance Program, Massachusetts Department of Public
Health Teens at Work Surveillance and Prevention Project (www.state.ma.us/
dph/bhsre/ohsp)

Labor Occupational Health Program, UC Berkeley, Young Workers’ Health and
Safety (http://ist-socrates.berkeley.edu/�safejobs)

National Council for Occupational Safety and Health (www.coshnetwork.org/
english�resources.htm)

National Consumer’s League: Child Labor Coalition (http://nclnet.org/childlabor)

PEDIATRICS Volume 119, Number 3, March 2007 533
 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 



and Human Services; 1995. DHHS (NIOSH) publication
95–125

22. Banco L, Lapidus G, Braddock M. Work-related injuries among
Connecticut minors. Pediatrics. 1992;89:957–960

23. Belville R, Pollack SH, Gobold JH, Landrigan PJ. Occupational
injuries among working adolescents in New York State. JAMA.
1993;269:2754–2759

24. Brooks DR, Davis LK. Work-related injuries to Massachusetts
teens, 1987–1990. Am J Ind Medicine. 1996;29:153–160

25. Cooper SP, Burau KD, Robison TB, Richardson S, Schnitzer PG,
Fraser JJ. Adolescent occupational injuries: Texas, 1990–1996.
Am J Ind Medicine. 1999;35:43–50

26. Miller ME, Kaufman JD. Occupational injuries among adoles-
cents in Washington State, 1988–1991. Am J Ind Medicine.
1998;34:121–132

27. Schober SE, Handke JL, Halperin WE, Moll MB, Thun MJ.
Work-related injuries in minors. Am J Ind Medicine. 1988;14:
585–595

28. Parker DL, Carl WR, French LR, Martin FB. Characteristics of
adolescent work injuries reported to the Minnesota Depart-
ment of Labor and Industry. Am J Public Health. 1994;84:
606–611

29. Cohen LR, Runyan CW, Dunn KA, Schulman MD. Work pat-
terns and occupational hazard exposures of North Carolina
adolescents in 4-H clubs. Inj Prev. 1996;2:274–277

30. Dunn KA, Runyan CW, Cohen LR, Schulman MD. Teens at
work: a statewide study of jobs, hazards and injuries. J Adolesc
Health. 1996;22:19–25

31. Evensen CT, Schulman MD, Runyan CW, Zakocs RC, Dunn
KA. The downside of adolescent employment. J Adolesc. 2000;
23:545–560

32. Bowling JM, Runyan CW, Miara C, et al. Teenage workers’
occupational safety: results of a four school study. Presented at:
Fourth World Conference on Injury Prevention and Control;
May 17–20, 1998; Amsterdam, Netherlands

33. Knight EB, Castillo DN, Layne LA. A detailed analysis of work-
related injury among youth treated in emergency departments.
Am J Ind Medicine. 1995;27:793–805

34. Parker DL, Carl WR, French LR, Martin FB. Nature and inci-
dence of self-reported adolescent work injury in Minnesota.
Am J Ind Medicine. 1994;26:529–541

35. Zakocs RC, Runyan CW, Schulman MD, Dunn KA, Evensen
CT. Improving safety for teens working in the retail trade
sector: opportunities and obstacles. Am J Ind Medicine. 1998;34:
342–350

36. BLAISE [computer software]. Version 4.5. Voorgburg/Heerlen,
Netherlands: Statistics Netherlands; 2002

37. Potter F. Survey of procedures to control extreme sampling
weights. In: Proceedings of the American Statistical Association Sec-
tion on Survey Research Methods. Research Triangle Park, NC:
Research Triangle Institute; 1988:453–458

38. US Bureau of Labor Statistics and US Bureau of the Census.
2002 annual demographic survey march supplement. Avail-
able at: www.bls.census.gov/cps/ads/sdata.htm. Accessed June
20, 2006

39. American Association for Public Opinion Research (AAPOR).
Standard Definitions: Final Dispositions of Case Codes and Outcome
Rates for Surveys. Ann Arbor, MI: AAPOR; 2000

40. US Department of Labor. Fair Labor Standards Act. Available
at: www.dol.gov/esa/regs/compliance/whd/whdfs43.htm. Ac-
cessed May 11, 2005

41. Clarke CM. Workplace injuries and illnesses in grocery stores.
Compensation and Working Conditions Online [serial online].

Available at: www.bls.gov/opub/cwc/sh20031216ar01.htm. Ac-
cessed December 19, 2003

42. Fortson K. The diurnal pattern of on-the-job injuries. Mon
Labor Rev. 2004;127:18–25

43. Runyan CW, Schulman M, Hoffman C. Understanding and
preventing violence against adolescent workers: what is
known and what is missing? Occup Environ Med. 2003;3:
711–720

44. Sygnatur EF, Toscano, GA. Work-related homicides: the facts.
Compens Work Cond. 2000;3–8

45. Moracco KE, Runyan CW, Loomis DP, Wolf SH, Napp D, Butts
JD. Killed on the clock: a population-based study of occupa-
tional homicide, 1977–1979. Am J Ind Medicine. 2000;37:
629–636

46. Loomis D, Wolf SH, Runyan CW, Marshall S, Butts JD. Homi-
cide on the job: workplace and community determinants. Am J
Epidemiol. 2001;154:410–417

47. Loomis D, Marshall S, Wolf SH, Runyan CW, Butts JD. Effec-
tiveness of safety measures recommended for prevention of
workplace homicide. JAMA. 2002;287:1011–1017

48. Rothstein DS. Youth employment in the United States. Mon
Labor Rev. 2001;124:6–17

49. Hing E, Cherry DK, Woodwell DA. National Ambulatory Med-
ical Care Survey: 2004 Summary. Adv Data. 2006;374:1–33

50. Federal Network for Young Worker Safety and Health. The
young worker safety info page. Available at: www.cdc.gov/
niosh/fedNet. Accessed June 21, 2006

51. US Department of Labor, OSHA. The teen workers safety and
health page. Available at: www.osha.gov/SLTC/teenworkers/
index.html. Accessed June 21, 2006

52. Massachusetts Department of Public Health Occupational
Health Surveillance Program. Work-related injuries to workers
under age 18 page. Available at: www.state.ma.us/dph/bhsre/
ohsp. Accessed June 21, 2006

53. UC Berkeley Labor Occupational Health Program. Young
workers’ health and safety Web site. Available at: http://ist-
socrates.berkeley.edu/�safejobs. Accessed June 21, 2006

54. National Council for Occupational Safety and Health. Young
workers page. Available at: www.coshnetwork.org/english_
resources.htm. Accessed June 21, 2006

55. National Consumer’s League: Child Labor Coalition. Child la-
bor page. Available at: www.nclnet.org/labor/childlabor. Ac-
cessed June 21, 2006

56. Arena JM. The pediatrician’s role in the poison control move-
ment and poison prevention. Am J Dis Child. 1983;137:
870–873

57. Sleet DA, Schieber RA, Gilchrist J. Health promotion policy
and politics: lessons from childhood injury prevention. Health
Promot Pract. 2003;4:103–108

58. Guyer B. Promoting community pediatrics: recommendations
from the community access to child health evaluation. Pediat-
rics. 1999;103:1370–1372

59. Berman S. Training pediatricians to become child advocates.
Pediatrics. 1998;102:632–635

60. Mercy J. Advocating for children: the pediatrician’s role in
violence prevention. Pediatrics. 1999;103:157

61. Friedlaender E, Winston F. Evidence based advocacy. Inj Prev.
2004;10:324–326

62. Runyan CW, Dal Santo J, Schulman M, Lipscomb H, Harris T.
Work hazards and workplace safety violations experienced by
adolescent construction workers. Arch Pediatr Adolesc Med.
2006;160:721–727

534 RUNYAN et al
 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 



DOI: 10.1542/peds.2006-2009
2007;119;526Pediatrics 

Agans and Myduc Ta
Carol W. Runyan, Michael Schulman, Janet Dal Santo, J. Michael Bowling, Robert

the Retail and Service Sectors
Work-Related Hazards and Workplace Safety of US Adolescents Employed in

Services
Updated Information &

http://pediatrics.aappublications.org/content/119/3/526
including high resolution figures, can be found at: 

References
http://pediatrics.aappublications.org/content/119/3/526#BIBL
This article cites 40 articles, 9 of which you can access for free at: 

Subspecialty Collections

icine_sub
http://www.aappublications.org/cgi/collection/adolescent_health:med
Adolescent Health/Medicine
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/119/3/526
http://pediatrics.aappublications.org/content/119/3/526#BIBL
http://www.aappublications.org/cgi/collection/adolescent_health:medicine_sub
http://www.aappublications.org/cgi/collection/adolescent_health:medicine_sub
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


DOI: 10.1542/peds.2006-2009
2007;119;526Pediatrics 

Agans and Myduc Ta
Carol W. Runyan, Michael Schulman, Janet Dal Santo, J. Michael Bowling, Robert

the Retail and Service Sectors
Work-Related Hazards and Workplace Safety of US Adolescents Employed in

 http://pediatrics.aappublications.org/content/119/3/526
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

1073-0397. 
ISSN:60007. Copyright © 2007 by the American Academy of Pediatrics. All rights reserved. Print 

the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it

 by guest on December 28, 2018www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/119/3/526

